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Letter From the Editor—in-Chief

Dear Reader,

Civilization owes its existence to its current values and the rapid technological developments which
have taken place since the dawn of industrial revolution. The benefits of technology which were harness-
ed by the developed Countries have also started percolating to the developing Countries.

While there has been significant progress in attaining self reliance in several areas in India we are
beset with problems of choosing the relevant technology. The choice of appropriate technology is
required with the philosophy of socio-economic development, and it is quite relevant to identify the areas
where foreign technologies are not needed because adequate indigenously substituted technology can be -
utilised for domestic industries using the same technologies.

The traditional technologies which have evolved through a long process of experience cannot be
ignored resulting in colossal waste of local skills. In sectors like handicrafts, harvesting, leather goods,
transport, processing of agricultural products etc., traditional technologies result in overall development
of rural economies as it blends technology in consonance with a particular situation in respect of demand,
dispersal of technical know how, organisation and mechanics of markets, operational skills etc. The
appropriateness of technologies is governed by consideration of social justice and egalitarianism.

Commercial operations often justify the economies of scale. While “small is beautiful” is a good
concept to encourage enterprencurial skills, we would be in a disadvantageous position for key sectors;
for example the biggest pstroleum Company in USA has 22 times, the turnover of biggest Indian Com-
pany: in steel it is 6.7 times. Realising the advantages of large sized power plants, India has followed the
suit only in the power sector by going in for 500 MU Thermal power plants instead of traditionally
smaller units of 60 the 70 MU prevalent 10 to 15 years earlier.

The newly emerging disciplines of genetic engineering and bio-technology hold promise in future for
geveral issues relating to human and animal health, fertility, agricultural production, energy and industrial
micro-biology. It is believed that developments in the above area, would surpass achievements so far,
India has done extensive research and development work of immense significance in genetics, molecular
biology and immunology and our achievements have been recognised by UNIDO’s recent decision to
locate at Delhi the bio-technology centre to promote and disseminate research efforts.

The revolutionary micro-chip technology, robotized production, on line micro processor based
control are catching worldwide attention. There is trend in favour of the latest fifth generation computer
- using very Idrge integrated techniques incorporating improvements in optical lithography and chip forma-
tion. These computers would be powerful to understand human voice and would make programming
language obsolete. In India as well, there has been a gradual change of opinion both by policy makers
as well as industrialists on usage of computers to improve productivity of industrial operations. Cheap
labour cannot match productivity improvements which can be attained by application of microprocessor
based units. This technology holds immense promise to generate surplus, provides greater employ-
ment, generate services in marketing, procurement, and develop expertise of software engineers and
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technicians. Adoption of these technologies however, is not problem free and requires development of
operating skills, re-training to remove psychological barriers.

Over the years the environmental problems which are nothing but spin off effect of industrial activities
have acquired special attention. Contrary to the common belief that environmental management is
relevant to less developed societies as it would integrate technology with ecological, cultural, economic,
social and other factors and enchance the quality of life in general, different strategies are being followed
for protection of ecosystems, to encounter water and air pollution problems. It has become quite impera-
tive that while selecting appropriate technology, this aspect at no cost is overlooked.

There is a wide gap between the levels of technology employed between developing and developed
countries.

To improve the quality of our techological carability, it is important to increase opportunities of
indigenous technological talent qualitatively. In the last three decades, there has been sizeable importa-
tion of technology into India. Over the years, a large number of collaboration agreements have been
entered into. On the front of development of technology, through indigenous research and development,
the outlay has grown substantially.

The gaps in technology are also discernable in products and processes. Primitive tools and techniques
exist together with developed equipment and sophisticated functional methods. In India, we shall have
bullock-carts and steam engine along with modern jets and satellites. The contrast between sophisticated
units and old ones is far more striking even with the organised industry. The gap is strived to be over-
come by upgrading the technology either through import or through domestic R & D or both.

In the existing situation, India has to carefully determine the thrust areas for a forward March
sparing no efforts to import as well as innovate technology through R & D efforts. This is called for, to
improve competitiveness and export market. There is a positive need to strengthen cooperative research.
The weak areas having to be strengthened by co-opertive research efforts with linkages established
between various agencies for demonstrating the improvements in a phased manner. The selective import
of balancing technology to bring up Indian Industry to the levels prevailing in the other developed nations
should be taken up expeditiously. The trends are clear and we have to make concerted efforts to
selectively choose technologies which will give rapid productivity increases than what has been possible.
The science and technology policy recently enunciated if adopted to the logical conclusion would undoubt-
edly bring about the desired change. Are we ready to accept this challenge !

e S T
(A. N. SAXENA)
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Unemployment, Technology Choice in

Developing Countries

KARL WOLFGANG MENCK

If developing countries learn to draw attention to

the necessity of job creating technologies, developed

* countries’ strategy to support the latter’s research and
development efforts is a most promising way to enlarge
the stock of labour-intensive technologies and to  *
improve the conditions for their application. Also
efforts should be made to define and initiate technical
assistance projebt which transfer labour-intensive

" technology on a large scale and contribute to the
employment generation in the Third World countries.

Dr. Karl Wolfgang Menck, Hamburg Institut fur Wirtschafts-
forschung, Neuer Jungfernstieg 21, 2000 Hamburg 36.

Unemployment in developing countries

Recently published reports on developing countries’
situation state that about 300 million people lack
employment. This figure does not include the pheno-
menon of hidden unemployment which is also common
to most developing countries. It is estimated that
about one third of the total manpower of these
countries belong to this group. According to the
International Labour Organization around 30 million
people will enter the world’s workforce annually up
to the year 2000 or about 120.000 jobs per day.

Exports in developing countries and developed
countries refer manifold reasons for unemployment
which—obviously—did not decrease although con-
siderable efforts were announced and undertaken.
Often it is argued that the growth rate of population
exceeds the rates of economic growth. Therefore
economic growth failed to meet the challenge of job
creation, Other deliberations stress the inadequate
progress in industry and agriculture to cope with the
problems of unemployment. Another explanation
runs as follows : since - many developing countries
subsidy .capital-intensive technologies by concessional
interest rates and minimum wage rates—irrespective
of the labour productivity, investment did not con-
tribute to the solution of the unemployment problem
in the Third World. Development strategies are
also blamed not to contribute to job creation. Targets
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of economic policy stress other purposes than em-
ployment generation, and even import-substitution
or export-promotion strategies are not pursued in a
way which would enable to set up additional job
opportunities. Also it is assumed that protectionism
and economic policies which interfere into the free
trade of goods and services and the movement of
éapifal obstruct adjustment processes in developed
and developing countries. Rigidities are not removed
which are sources of unemployment.*

Empirical studies point out that a direct logical
relation between unemployment and different reasons
cannot be deduced with a reliable accuracy. Réports
of the World Bank and of economic research institutes
assume that more or less all of the explanations
mentioned above have to be quoted as causes. There
is only a very slight chance to prove that lack of
job opportunities arises from the marginalisation
of the Third World due to structural dependence,
as it is outlined by the dependencia—theorists and
thereon bgsed explanations. Moreover it can be
concluded that reduction of population growth, eco-
nomic growth oriented development policy and struc-
tural adjustment are alternative instruments to
overcome problems. In any case, it is also recom-
mended that labour-intensive technologies should be
considered in a manner appropriate to the microecono-
mic context.

Job creation by labour-intensive technologies

E.F. Schumacher® was in the early seventies one
of the most prominent advocates when arguing that
jobs in developing countries should be made available
by another technology than that which is common
to developed countries. This proposition stemmed
{ from the experiences gained during the First Develop-
ment Decade of the United Nations. Although eco-

1. cf. R.M. Sundrum, Development Economies. A Frame-
work for Analysis and Policy, Chichester, New York,
Brisbane, Toronto, Singapore 1983, p. 37 and more; W,
Ochel, Die Entwicklungslander in der Weltwirtscraft. Eine
problemorientierte Einfuhrung mit einem Kompendium
entwicklungs-theoretischer and-politischer Begriffe, Koln
1982.

2. cf. E.F. Schumacher, Small ist beautiful. A Study of
Economics as if People mattered, London 1973.
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nomic growth was considerable, the unemployment
situation after that decade was far more worse than
before. E.F. Schumacher’s conclusion said that tech-
nologies had been transferred by development
assistance which were not appropriate to the developing
countries. A radical shift had to be brought about
in order to curb the problems arising from the uproar
of the jobless and to prevent social costs which might
be initiated by conflicts between employed und unem-
ployed. As an alternative for the future E.F. Schu-
macher and his followers recommended to apply
labour-intensive technologies as more appropriate.
Further advantages of such technologies were that
processes fitted to the economic, technical, cultural,
social and political environment and thereby did not
produce imbalances or distortions.” Finally, as another
advantage it was perceived that this know-how per-
mitted a participation of the population in developing
countries and thereby strengthened national capacities
in the developing countries.

Such technologies, which have been described as
intermediate, appropriate, adapted—to quote only
a few of the most common terms— had to be worked
out either by an upgrading of skills which existed
in developing countries through local efforts and—if
required—with a support from industrialized countries .
or by a downgrading of technologies available in
developed countries. Immediately after E.F. Schu-
macher had outlined his proposal, a very intensive
discussion on the appropriate technologies and their
generation started. Some - institutions, especially
voluntary and non-governmental development organi- ™
sation, set up the administrative and technical frame- -
work to develop appropriate tcchnologies. As a
result, at the beginning of this decade there is a wide
array of devices for appropriate technologies. Most
of the blueprints have not been tested yet and/or
are not applied. Results of the controversal analysis
of the concept underlying the idea of appropriate
technologies did not contribute to the operationaliza-
tion of the term appropriate technology, but shed light
on its different aspects and outlined the problems
of definition, selection and application of such techno-
logies.

Since priorities of development were shifted accord-
ing to a change of preferences of politicians in deve-
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loped and developing countries, the not yet unclassified
term appropriate technology was open to further
contrifautions and not compatible redefinitions. After
the first oil-shock in 1973 it was suggested for instance,
that appropriate technologies should also be energy-
saving. When later on tensions between ecology
and development became obvious, it was assumed
that such technologies should also protect environment.
After the strategy of basic needs had ehtered into
the development experts’ considerations and into the

international debate, it was also envisaged that appro--

priate technologies were an instrument to care for
basic needs and to guarantee participation of the poor.
As a consequence, the definition of appropriate
technology was not at all any more clear and operative.
Instead of that, it was .a black box which contained
all flashlights of thinking in the development policy
without considerating whether this addition of criteria
were compatible or not. One of the proposals which
was never dismissed remained that such technologies
should create job opportunities based on the local
technology .

It should not be concealed that appropriate tech-
nologies were not appreciated by developing countries
in general. There was a widely-held suspicion that
the technological gap between industrialized and
developing world should not be bridged but continued
with a transfer of a second-hand technology. Also,
it was felt that the economic and technological impli-
cations were not at all simple and cheap. One
argument, for instance, said that the introduction of
appropriate technologies was hampered by the lack
of capital in small-and medium-scale industries since
the outlays for simple machinery exceeded the saving
and credits’ access of the target group. Also, technical
absorptive capacity proved to be inadequate to the
application of simple labour-intensive technologies.
Finally, such technologies which were proposed to

curb unemployment had to be introduced without .

being tested. The risk of receiving know-how which
finally did not work efficiently was not accepted by
the developing countries.

In the discussion on the technology choice and
employment generation in developing countries alter-
natives were raised to the proposal of an appropriate
technology. It was felt that differentiated technology
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profiles should be prepared considering the targets,
the resource endowment, the strategies of development,
the absorptive capacity and the international economic
framework. As a result a survey ‘of the technology
_demand of every developing country had to be pro-
duced. For analytical purposes, it is helpful. to define
groups of countries being characterized by almost
similar technology requirements. A rough analysis
might lead to the following proposal :

—There is a demand for modern and labour-inten-
sive technologies in countries with a large capital
supply, a considerable level of industrialization,

raw materials available, hugh absorptive capacity

of a local and national markets for consumer
goods and industry goods. The countries pursue
a policy which enhances the modernization of
economy and society through integration into
the international ecocomic relations. High-level
technologies are demanded which enable the
national industry to repel imports and to enter
into new markets in the developed countries.

—Modern technologies, which are job-creating,
are also called for by newly industralized coun-
tries which lack of raw materials and which
pursue a strong export-promotion policy. Know-
how has to enable local producers to increase
competitiveness.

—Just a different technology choice is typical for
the least developed countries which are charac-
terized by a low level of savings and industrializa-
tion, small local markets and which perform a
policy to develop economy and society from
below. Also, there are practically raw materials
not available, which cither can be exported or
processed to offer job opportunities. These
countries ask for technologies which develop the
‘rural sector and the national small and meadium-
scale industry and which improve the productivity
of the agricultural production.

Such a profile seems to cast more light on the em-
ployment generation through technology choice which
fits to the development and economic policy. Also,
technology options are appropriate to the framework
and the international relations, Labour-intensive
technologies—defined in this more complex manner—

countries fook @ 10N UME [0 UNUSTSIAUG HUw to
provide and disseminate such procedures; developing
countries were reluctant and did not correctly assess the
demand for labour-intensive technologies. Since pilot
projects—due to other reasons—did not initiate further
activities to generate employment facilities it is not
surprising to understand that technical assistance was
not perceived as an instrument to transfer such know-
how. -

If developing countries learn to draw attention to
the necessity of job creating technologies, developed
countries’ strategy to support the latter’s research and
development efforts is a most promising way to enlarge
the stock of labour-intensive technologies and fo
improve the conditions for their application. Also,
efforts should be made to define and initiate technical
assistance projects which transfer labour-intensive

) el

The purchassr lacks of know-how to get a complex
survey of available technologies; a—not yet proven—
restricted competition among suppliers does not enable
the buyer to compare technologies respective to their
employment generation. Finally one often cited
argument by developing countries’ respectives is that
labour-intensive technologies are outdated and inferior
“and would record the technological gap which is one
of the most crucial problems of underdevelopmeat.

Business community in developed - countries
reasons from the opposite point of view. It admits, -
however, that the market for labour-intensive techno-
logies is small and does not safeguard an a_ppropriate
return on investment in the latter’s research and
development. But if the demand would be expanded,

conditions were fulfilled to spénd on innovation along




safeguard a direct and more effective approach to job
creation in developing countries.

Potential of technology suppliers

Labour-intensive technologies can be developed by

local resedrch and development as well as by a transfer
from deseloped countries, Since scientific capacities
in developing countries often are understaffed and
have not funds appropriate to undertake research and
development, main part of technological aund scientific

invention is produced in developed countries. Also,
researchers and other experts in the developing

countries are accused to concentrate their efforts not
on the technological demand of the local receivers
but to compete with institutions in developed countries

PRODUCTIVITY

companies. It owns special know-how which domi-
nates in the markets for manufactures. The access
to this technology is restricted and can be submitted
only by the owner and not by other agencies or insti-

‘tutions. The private transfer of technology is perceived

by owners because of their intention to yield returns
not directly as an instrument of development policy
but as a measure to expand sales or to protect markets
against competitors. Private cooperation rests there-
fore not only onthe demand of technology by deve-
loping countries but also on the willingness of the
owner to submit his know-how on commercial and
profitable terms which have to be negotiated. The

conditions cannot be—as developing countries often

propose—defined by governmental rules or interna-

tional a_gglcies under the auspices of the Unitr.d___'d

a = 1 y_ -
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these lines, and job-generating technologies would be
available. The lack of demand is explained by the
receivers’ attitude. It is the developing countries’
own decision that they purchase most modern - and
capital-intensive technology and not that know-how
which is more appropriate to these countries. Finally,
private business in developing countries often is forced
to apply capital-intensive technologies since the relative
prices for prcductive factors labour and capital are
. distorted by minimum wage rates irrespective of pro-
ductivity and by subsidies to interest rates. A complete
shift in this policy which is advantageous at any case
to the overall development in the long run would also
create suitable conditions for a more intensive appli-
cation of unemployment-curbing technologies.

Theoretical arguments lead to the conclusion, that
many of the developing countries’ propositions are not
substantiated. Moreover, as it is widely held, the
developing countries’ purchasing policy decides on

the share of labour-intensive technology in the
transfer of technology. However, it should
not be left out of consideration that some

studies demonstrate examples of technical rigidities in
the suppliers’ behaviour. It is not yet quite clear
whether these case studies can be generalized or not.
It would be—at any case—misleading to suggest that
the suppliers’ monopolistic behaviour prevents recipients
from a total insight in all techmology options. The
strong competition between producers requests them, to
expand sales by offering a complete insight into techni-
cal and commercial terms of reference.

Observations from German manufacturers and their
transfer of technology to developing countries led to
results which confirm this position.? An enquiry—
- conducted 1980/1981—reveals that the demand concen-
trated on capital-intensive technologies. Slight
adaptations have been offered on request. Labour-
intensive technologies were not applied, since the

latter’s productivity was inadequate because of lack of ?

training and motivation. Also, purchasers refused to

3. cf. K.W. Menck in cooperation .with R.E. Schwarz,
Technologietransfer in Entwicklungs lander, Der Beitrag
deutscher Unternehmen (Transfer of technology to deve-
loping countries. Contribution of German enterprises),
Hamburg 1981.
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accept technologies which had not been proven to be
effective during use in developed countries.

Low level of demand for labour-intensive techno-
logies did not yield sufficient returns on research and
development on job-creating procedures. Public
administered prices did not take account of costs for
innovation and dissemination of such know-how.

As other studies indicate it has to be assumed that
labour-intensive technologies might be transferred more
eagerly by small-and medium-sized firms. Their pro-
ductive structure is more flexible, and the output has
to be adapted to the recipients’ request since the
bargaining power of the supplier is weak. The produc-
tion organization can be shifted more easily and without
huge expenditure. However, it should not be left out
of consideration that the impact of this transfer of
technology is restricted since private cooperation with
enterprise in developing countries rests mainly on big
companies and transnational corporations. Small-and
medium-scale enterprise because of lack of capital, of
personnel and management experience in develoi:ing
countries’ cannot enter into the developing countries’
market which are characterized often by political,
economic and other risks. Also, their position in
negotiations with tl;e administration on import licences
is restricted which means more problems for the co-
operation, -

The demand of labour-intensive technology can be
met by a more intensive cooperation with small-and
medium-scale industries from developed countries. This,
however, requests that the recipients’ countries abstain
from interventions into exchange of goods, technology,
licences and capital. Also, it might be helpful tQ create
favourable . conditions for private business coopera-
tion and to remove any short term, not calculable
interventions and interferences. This is—admitted by—
not an easy job for developing countries which— ]
however—in the long run will be beneficidl not only to
create job opportunities.

Flanking measures required

Summarising it has to be stated that—although the
problem of unemployment is given high priority—
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:"iabour-ir.atensive technologies have not been transferred
yet .as it is required. Improvements to develop and
to dissemimate such technologies include research and
l(lilevelopmcnt in the developing countries as well as
easures to initiate small-and medium-scale industries i
e B : : promises on the other hand in
Saags :p:gai;:};;tne: fto t;):tnbutc i.o the inter- developed and developing cou;ht:i:‘:nio:m:):lm °it3t;
S e );-1 s tec .1qucs which generate creation. A step-by-step-policy inight be h:;pfuljoif
e ChOic.e - onlever:ixt has to be obs?rved other—mainly political—barriers have to be remo:red
S y an. .not the predo;'nmgnt before starting such a procedure. A ﬁolitical d
e p € Job opportunities. Further instru- social climate of consensus on the poli 2
ents should be part of Mggl:,,;ﬁent policy and unemployment is another condition fz:') l:ys:c?cesc;;'ru];

— e damar? = .
spiment cooperation as population control, li
, libera- strategy to create more job o ities i :
on ; . o pportunities in de
fion of trade and capital movement, training of countries. veloping

Iabou.r force and structural adjustment and promotion
of scientific and technological research and develo

ment. This economic policy refers on the one hand f:
the economic compulsions by the object in question and

and near ﬁertect matcnimg or uum;u—uuuj—mt‘rvv—-—-———'
L with that of machine-pace. These contributions have
; brought dramatic injection of efficiency in the
" industrial organisations through effective division of
work, high degree of standardisation and specialisation,
advanced materials handling and specialised production
tooling systems. A classical example is the assembly of
Ford’s T Model automobile on these principles waich -
» brought down car’s price in 1923 to less than one-third
: of that of 1909, enabled workers to triple their wages
and reduce thier working hours. In fact use of work
study principles leads to a socio-economic breakthrou gh
in terms of higher production, reduced sale price, and
higher purchasing power which enabled auto workers to
buy their own cars. There are many examples of high

Shri R.S. Gupta, Dy. Director General, National Productivity
Conugcil. :
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operational efficiency and higher productivity achieved
through industrial engineering applications even in our
own country (refer to NPC Publications in Industrial
Engineering Projects).

Some Constraints

Work study will continue to play useful role in
improving enterprise level performance. At the same
time, it will be necessary for the practitioners to face
some of the realities which tended to be ignored in the
past. It is now widely recognised that machiné con-
trolled human pace makes the jobs monotonous. In
other than poorly paid or highly insecure work situa-
tions, monotony causes absenteeism and lower output.
In industrially advanced countries, it is difficult to have
workers for mcnotonous jobs. Some studies indicate
that monotony can cause damage to workers’ mental
health and can have a mind deadening effect. These
has to be a greater appreciation that jobs should be so
designed as could be adapted to individual’s capacities,
which provide reasonable challange and whose execu-
tion given him a job satisfaction. If such characteris-
tics have to be built in the jobs, then it is necessary to
create a certain amount of variety in the work done,
integrate various auxillary and service tasks into the
main job so that worker could have a feel of the
wholesomeness of a job, and decouple man from the
machine process so that the worker does not feel being
tied to the machine during the entire working Hay.

Twin Objective Approach

This, in other words, means giving attention to
making jobs better and satisfying for the workers,
besides achieving improvements in operational perfor-
mance. In fact, higher levels of productivity could be
better attained by providing challenging and satisfying
jobs to the workers. Higher productivity does not
mean higher efficiency of one or few of the sub-system-
"it means optimisation of the total system. Likewise,
better jobs demand minimisation of monotony and
uninteresting work and making work a process of self-
development. Jobs should provide challenge to the
capable people to develop their knowledge and personal
capacities, they should feel involved and committed.
~ Thus, the work study applications should have this
double focus—of attaining overall efficiency of the
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total system and making jobs satisfying and challenging
for the people doing them.

Some Experiments ia New Directions

1. Machine-Paced to Man-Paced System

The machine paced system is cémmonly found in
line assembly. In this system, the flow of materials and
organisation of work as well as the work pace of an
individual are completely controlled by the technical
system. The advantages of the machine-paced system
are efficient utilisation of space, machines and equip-
ment; efficient operations achieved through fine division
of work and specialisation; and consequently, high
volume of production. The disadvantages of the
system are many. It puts severe constraint on the
individual in his work, makes him a cog in the wheel
and limits his opportunities to grow within the work
and acquire a wider role. In this system, production
is highly sensitive to disturbances; if work stops at one
station, the entire production stops. This system is
not capable of meeting changes in production volume
or making several models of a product without re-
balancing the line; which is expensive and time con-
suming.

In order to overcome these disadvantages, successful
experiments have been made in changing machine
paced system to man paced system which is also known
as “parallel group system”. In this system, a number
or individuals in parallel and independent of each other,
carry out essentially the same job. This type of para-
llisation unties the individual from his tight short task
cycle, makes the task cycle longer and work content
expanded, creates possibility of working in groups
and helping each other within the group, takes care of
work disturbances, evens out peaks and valleys of ﬁvor_k
flows and strives for a common cause of satisfactory
work result. However, such a system requires more
complex and expensive materials handling system as
well as higher inventory costs.

Figure 1 gives the schematic diagram of line
assembly or machine-paced system as well as parallel
group or man-paced system,

To be precise, man-paced or parallel group system

sl
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Fig. 1 Schematic diagram of an assembly line and parallel groups

will have lower production losses due to disturbances
or down-time, better balancing and use of time, less
need for personnel replacement on account of rest
periods or limited absence, lower costs for checking
and adjustments, faster changeovers for .change in
production volume or models, etc. However, this
system entails .complex and costly material handling
system, higher tooling cost, increased cost in material
supply and more space. In the overall analysis, man-
paced system or parallel group system is claimed to be
more effective from economic as well as from human
considerations.

2. From Functional Organisation to Product Shop
Concept

Functional organisation is commonly seen in a batch
production set-up. Here similar machines or operations
are grouped together. The principle of the product
shop is just the opposite. It is designed and equipped
in order that it can, independently, from raw materials
and semi-fabricated material, do every thing required
to manufacture a finished product family. The primary
objective of the product shop is to unify, physically
and administratively, all operations required to produce
a product or a family of products. It requires division
of a large system of functionally related departments
into smaller product based units, which function, to
the extent possible, indendently of each other. It means
a small company functioning within a large company.
The most important principle involved in the product
shop concept is that it facilitates decentralisation of the

organisation and decision-making; it makes possible
to integrate employee participation and co-decision
making; it promotes group work and helps individual
employees to see the importance of his job in relation
to the final product. The other advantages from the
point of view of industrial enginecring are simplified
planning, shorthand through out times, less tie-up of
capital in in-process inventories, reduced transport, etc.
Some of the disadvantages, however, are requirements
of more machines and thus more capital investment in
machines, as well as low capacity utilisation of
machines.

In designing a product shop, it is necessary that :—

(a) the greatest part of the product chain, from raw
materials to finished products, is concentrated
within the shop. Provision of complete manu-
facturing facilities within the shop, with
marginal dependence on other units, is a pre-
requisite; ;
division of production into product shop
should facilitate decentralisation and, therefore,
each shop should have its own resources for
administration and services. One of the
important advantages of this. system is that
it is earier to calculate profitability of each
product. Large central overheads are not
conducive in determining whicn products are
doing well and which are not;

(b)

(c) the product shop should have more stable
production conditions than a conventional
plant. Normally, it is not easy to adjust large
variations in production volume and product
mix or product changes and adaptation to the
market conditions in the case of product shop
as compared to the functional arrangement.
However, it has the advantages in the adapt-
ability to change production volume and

product mix.

A schematic diagram of functional and product
shop is given in Figure 2.

3. Flow Groups

An extention of product shop concept or a smali
‘company functioning within a large company can also
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PROF. KARL HEINRICH OPPENLANDER

Quantitative employment effects of technical
progress and structural change in the Federal Republic
af Germany are discussed in macroecoriomic terms
and illustrated on the industry level with two case
studies. Qualitative employment effects are then
analysed, based on two recent studies, leading to the
conclusion that the change in skill requirements,
proceeds slowly and gradually and is caused by a
combination of factors rather than technological
progress alone. Finally, atiitudes toward technical
change of German workers and trade unions are
described, along with government attempts to facilitate
adjustment of man to technology or vice versa.

Professor Karl Heinrich Oppenlander is president of the IFO
Institute for Economic Research in Munich, W. Gsrmany.

Introduction

The subject is treated in terms of three different
aspects.? First, the impact of technical and structural
change on the change in employment will be shown,
taking account of both, macroand microeconomic
factors. Secondly, the effect of technical change on
the quality of the labor force will be discussed. Here,
changes in the occupational structure and skill require-
ments are of special interest. Finally, the problem
of acceptance of technical and structural changes by
employees and trade unions will be examined.

Quantitative Change in Employment

The Aggregate Level

Advances in productivity should be seen as a
continuous process, stimulated, on the one hand, by
the need to maintain or increase competitiveness and,
on the other, by the flow of technological innovations.
Both will result in process and product innovations
causing the release of workers, but also offering the
opportunity of re-employing those released. Produc-
tivity growth has slowed in the Federal Republic of
Germany ; it will, however, continue to exert great
influence on economic growth in the future. i

1. Cf. Oppenlander 1983
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This and the fact that, for demographic reasons, the
potential German labour force will increase well into
the 1980s, will at times lead to sizeable imbalances in
the labour market.

This distribution of productivity gains has, in
the past generally been in favor of real incomes.
Nevertheless, there was still sufficient scope for a
continuous shortening of working hours. It can be
assumed that this structure of distribution will remain
the same in the future. The number of persons
employed is, therefore, greatly affected by gains in
productivity and the continuous shortening of work-
ing hours. A

This is one observation. The other is based on
the realization that the absorptive capacity of the
service sector is limited in an economy highly geared
to exports. In the past, there have been structural
employment shifts towards the service sector, corres-
ponding to the structural shifts of demand and pro-
duction. Nevertheless, because of the sustained high
increase of capital employed, the secondary sector
releases more workers than the tertiary sector is
capable of absorbing. As a result, the secondary
sector continues to provide a major proportion of
GNP, while its share in employment is continuously
declining in favor of the tertiary sector.

Case Studies

In order to illustrate technical and structural causes
two case studies will be cited which deal with employ-
ment changes due to technical change. Extrapolations
to the macrocconomic level are inadmissible, since
the structure of the firms and industries studied can-
not be regarded as economically representative.

The Institure for Labor Market and Occupational

Research? used systematic surveys of major manufacur-.

ing industries to assess the impact of technical change
in the 1970s on the change in employment.® The
questions concerned new recruitment, transfers into
.the changing activity, transfers out of the changing
activity into other company activities, labor losses,

2. Institut for Arbeitsmarktund Berufsforschung
3. Dostal, Lahner, Ulrich, 1977
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and imputed labor savings, all of these as the result
of technical change.

The following picture emerged for the plastics
processing, wood-processing, and metal-working . in-
dustries :

—2.2% of their labor force were newly recruited,
while 0.8 left the companies. More employees
were, therefore, recruited from outside than from
within the organizations.

- Transfers into the changing activities accounted
for only 0.6% the labor force, while transfers out
accounted for 1.6%. >

— Finally, there was an imputed labor saving

through greater - productivity of no less than
3.7%.

It is noteworthy that companies with high produc-
tivity gains showed particularly high recruitment rates
and no more labor losses than other firms.

The second study was carried out by the Ifo-
Institute for Economic Rese arch® and deals with the
effect of the application of microprocessors on the
release and re-employment of labor,

‘The microprocessor is frequently labelled a job-
killer, because its application in the manufacture of
computers, watches, etc. has led to spectacular dis-
missals of labour. However, according to this study,
employment effects of microelectronics depend very
much on the area of application.

We must distinguish applications in which electro-
nics are incorporated into products whose main
function is to measure, control regulate, and calculate
(adoption of the product’s principal function).
Computers, clocks, watches, teleprinters, taximaters,
cash registers, etc. are examples of such products.
These applications must be distinguished from those
where the measuring, control and calculating, functions
are subordinate to the product’s principal functions
(adoption of secondary functions). Typical examples
of such products are television sets with telegame

4. Cf. Gerstenberger, Scholz, Uhlmann, 1978
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attachments, cars with electronic fuel injection, computer
controlled machine tools, and industrial robots.

Depending on the type of application, the effects of
using microelectronics can vary greatly. A strong
reduction in employment can generally be expected if
the principal function of the manufactured product is
taken over by electronics. One reason for this is that
mechanical and electromechanical components require
a labour-intensive production technology. In addition
the performance of automatic measuring, control and
calculating functions by electronic devices, as in the
case of the watch and clock industry, will lead to a
significant reduction in the number of production stages.
Because of the low labour-intensity of component
manufacture, the resulting release of labour is not
compensated by an increase in employment by the
component manufacturer. The release effects of a
reduction of production stages are so great in these
applications that they cannot be offset even by a consi-
derable increase in demand for these products.
Increased demand (for pocket calculators, for instance)
is, as a rule, caused by price reductions due to improve-
ments in production through the use of electronics. A
certain degree of compensation for labour savings in
the manufacture of hardware can only be achieved, if
the product requires a large amount of software. The
manufacture of computers provides a good example of
this.

Where electronic devices perform secondary func-
tions of a product, their introduction hardly ever leads
to dismissals of production workers. On the contrary
the incorporation of electronics frequently extends a
product’s functions (e.g. television sets with telegame
attachment) and/or imporves the products quality (e.g-
greater exploitation of the energy inptit in electronically
controlled fuel injection). Product improvement can
lead to an expansion of sales. Adverse effects on
employment can only occur indirectly, if the products
are capital goods and the investor can now achieve a
higher level of automation.

As far as the release effects of electronics are
concerned, it is of decisive importance whether electro-
nic devices are being applied in a cosumer or capital
product. In the case of consumer products, employ-

- ment losses are generally not expected, unless the

21

incorporation of electronic devices reduces the need
for repairs or repair time. In the case of capital goods,
the main point is whether an electronic device in a
machine will permit automation of operations. If this
is the case, labor will be released on a larger scale.
This interreiationship does certainly not exist of all
capital goods containing electronic parts. The telephone
with an electronic pushbutton dialling system will by
no means replace the operator; a teleprinter will not
replace a typist. The effect of the application to point-
of sale terminals is more difficult to assess, as these
offer at least indirect possibilities of labour saving in
book-keeping, warehousing, and purchasing. In the
future, there will also certainly be cases in which the
introduction of electronics will allow restructuring of
the production process which might also -involve
skipping some present operations, Changes introduced
in printing production methods are a typical example
of this development.

In summary, regarding the case of microelectronic
we can say that replacing the principal function of a
product by an electronic device will result in sizeable
releases of labour and a considerable increase in labour
productivity through a reduction in the number of
production stages in the manufacture of the product.
There is no compensation for these effects for the
manufacture of the components.

The use of electronics can also have positive employ-
ment effects, however, if it leads to an extension of the
function of the equipment or if price reductions bring
new customer groups into the market. (cf. Table).

Employment Effects of Product-Related Technological Changes
Introduced through Microelectronics

-

Type of product Employment effect by type of product

Changes in the product Consumer Capital Product
through elcctronics Product  Manufacturer User

Replacement of subordi-

nate function; possibly neutral neutral to negative

connected with extension to highly

of function and/or positive positive

quality improvement

Replacement of principal highly depending on

function; extension of negative software negative

function; quality to highly :

improvement negative

Source : Gerstenberger, Scholz, Uhlmann, 1978, p. 2. 41
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To sum up: The industry study confirms that
technological change will produce a high rate of
release which, however, can be offset by corresponding
re-emloyment. Technological change, moreover,
generally leads to the transfer of workers. The number
of workers transferred to other activities within the
enterprise exceeded that of the workers transferred into
the activity subject to innovation. The second case
study, microelectronics, showed that sizeable releases
can generally be expected in the event of a technologi-
cal change affecting the product’s principal function.
Some degree of compensation for the release of workers
can only be attained if the new product requires a large
amount of software.

Qualitative Change in the Labouar Force

Occupational Structure

There is nothing to indicate that structural and
technological change rapidly altered the occupational
pattern. Job opportunities are still available for the
more traditional occupations. A 1964 census of old
and new occupations in the USA showed that 77% of
the labour force worked in occupations that had already
existed prior to 1850 and that only 209 of the labour
force was active in occupations created after 1900.%
In the Federal Republic of Germany the number of
occupations reguiring apprenticeships dropped from
606 in 1971 to 452 in 1978. The number of jobs in
new occupations, therefore, probably still plays a
subordinate role. It remains a fact that changes take
place mainly within the occupations themselves through
changes in scope.

Changes in Skill Requirements

There is theoretical disagreement about the direction
in which structural and technological change will shift
skill requirements. Theories about a lowering of skill
requirements, an increase in skill requirements, and
polarization are being defended side by side. A large-
scale German investigation into the impact of structural
and technological change® concluded that neither
Blauner’s theory’—that mechanized production requires

5. Ulrich and Lahner, 1970
6. ‘See_pppenlander,~ 1971
7. Blauner, 196 4
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lower skills than automated production—nor Bright’s
theory®*—that mechanized production requires higher
skills that automated production—apply. Rather, it
must be assumed that technological and structural
change will lead to a polarization of job functions and
job requirements. Very simple and mostly monotonous
jobs are newly created, activities requiring higher skills
are retained or newly created, while the proportion of
complex activities demanding an intermediate level of
skills declines.?

Although the discussion is continuing, Bright’s
deskillization theory can be dismissed with some
certainty, because according to it, all labour would
previously have had to possess generally higher skills, a
point which cannot be proved. On the other hand, the
theory of increasing skill requirements is supported by
the fact that the number of white-coller jobs has
increased, while the proportion of unskilled and semi-
skilled workers has steadily declined. There is also
a particularly high level of unemployment among
unskilled labour. All of this goes to prove that the
standards of a highly industrialized economy are still
rising,*°

On the other hand, it is not clear whether new
technologies such as micro-processors, produce higher
qualification or polarization effects. The former are
suggesested by the fact that the introduction of the
micro-pocessor will demand qualifications related to
software. ““The development of usually requires higher
skills than the tending or control of machinery. Parti-
cularly important factors in the development of software
(programming, systems analysis) are creativity and the
ability to ‘analyse difficult problems”.!* A certain
polarization of skills is indicated by the fact that the
“assessment of skill requirements can. be subject to
fluctations. For instance, an operator’s job Wwas
initially regarded as requiring higher skills than com-
parable conventional job...Today it is rated...more
prosaic™’,!?

8. Bright, 1958

9. RKW, 1970

10. Ulrich, 1980

11. Dostal and Kostner, 1977, p. 249
12. Ibid.
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It may even be possible to develop a clear-cut
theory. Each technological innovation may have a
different impact on skill requirements. ‘‘Development
laws” unduly simplify actual facts. In particular, they
do not make allowance for the variety within the whole
range of industrial jobs.™ It is therefore again necesaary
to fall back on specific German case studies, which
were recently presented by two institutes.!4

Studies of five industry groups established that
(spectacular) technological changes raised the demands
on practicals skills, responsibility, and mental stress,
but lowered the physical demands and the negative
environmental influences, such as noise, heat, cold,
poisons, accidents.’® The introduction of new techno-
logies did not require any change in the education and
training standards, however.

A study of the effects of new technologies on the
labour market'® underlines the increasing importance
of skills which transcend job-specific qualifications
and are additional to them. Individuals are “faced
with new demands involving a better grasp of the entire
system, greater responsibility, and a different attitude
towards decision making.””!” This applies mainly to
traditional industrial jobs. Commercial and administra-
tive occupations require more communicative and
analytical skills than before. Management staff isa
special case in point, as new technologies facilitate
simple and routine tasks, but also generate new
demands, such as faster decision-making in new situa-
tions. The complexity of the decision-making environ-
ment is also increasing. Managers now “have to be
able to assess the possible positive or negative conse-
quences of a decision for the company and the
employees’.1®

The studies agree that the process of change, which
is described in relatively dramatic terms, actually pro-
ceeded slowly and along conventional lines. Structural
change, like economic growth, had slowed down and
this was reflected in the slow changes in job require-

13. RKW, 1970, p. 318

14. Ulrich, 1980, Blum, 1980

15. Dostal, Lahner, Ulrich, 1977, pp. 24 ff; Ulrich 1980
16. Blum, 1980.

17. Ibid., p. 21

18. Ibid., p. 22
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ments. Moreover, the studies found no close correlation
between changes in job requirements and tangible
technological change, but rather suggest that a combi-
nation of causal factors would ultimately lead toa
gradual alteration of skill requirements. It seems to
take a relatively long time before new job contents lead
to revisions in educational and training programs;
furthermore, it should not be overlooked that edu-
cational policy-makers frequently establish an unneces-
sarily exacting set of requirements.

Against this background one can, nonetheless,
discern broad development trends:

—Based on the trend towards higher qualifications.
job-specific training should be provided by conti-
nuing on-the job training, while skills which trans-
cend job specific qualifications should be taught
by the school system as part of general
education.'®

—Based on the fact that narrowly defined activities
(with respect to product, process, industry, and
performance standard or to a certain form of
work organization) are actually in greater jeopardy,
general technical and trade skills should be freed
from their dependence on a specific industry,
product, or process.>°

Problems of Acceptance of Structural and Technical
Chapter

It seems that structural and techmological change
are creasingly subjected to criticism. People are no
longer willing to accept changes readily or to adapt
rapidly. ““This is due to the characteristic ambivalence
increasingly - marking the attitude of man towards
technology, the ambivalence of expectation and
apprehension. Technical innovations, like all innova-
tions, have the disturbing result that a former and
known state is suddenly changed, familiar routines and
conceptions no longer seem appropriate, and ' the
unintentional consequences of such change come to
light only with time. Technical innovations are, there-
fore, a source of insecurity and of destruction of the
familiar. Yet human needs are never met...technical

19. Blum, 1980, p. 24

20. Ulrich, 1980




inventions have been and will also in the future be the
decisive means of meeting such needs. High hopes and
expectations are, therefore, linked to the development
of technology.”*!

A survey of industrial workers confirmed the
predominance of this ambivalent attitude. “The
majority of workers expect technological change to
have positive as well as negative effects, although they
remain unsure to which should be attributed greater
importance.”>* This survey was used to derive two
“lines of reasoning”. On the one hand, technological
change has been welcomed, not only from a purely
physical point of view but also with respect to the
general social situation, for having permitted a conti-
nuing and substantial reduction of the “manual and
physical aspects of industrial work”. On the other
hand technological unemployment is regarded a great
danger, dampening optimistic ~expectations about
technical progress.

To this day, these two lines of reasoning have lost
none of their importance. The increase in unemploy-
ment in the Federal Republic of Germany since the
mid-1970s has again focused attention on the conse-
quences of technical change. Two developments may
serve as examples. First, the attitude of West German
trade unions towards technical progress has changed.
Secondly, the government has been trying to contribute
to the “humanization of working life” by means of ever
expaunding pesearch programs.

In the past, German trade unions had a rather posi-
tive attitude towards technological progress, not least in
times of full employment. The employment effects of
rationalization measures were regarded as inescapable
circumstances to which they largely responded with
defensive protective measures, aimed primarily at
safeguarding the social position of workers through
retraining programs, income maintenance, severance
pay, etc. The agreements to safeguard employees
against the consequences of rationalization, following
the automation debate in the Federal Republic of
Germany, must be seen in this light. By the end of
the 1960s collective bargaining agreements containing

21. Lepsius, 1971, p, 29 f.
22. RKW, 1970, p. 344; cf. also Kern and Schumann, 1970
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protective measures against social hardship as a result of
automation and rationalization covered a large part of
West German wage and salary earners. These agree-
ments were supplemented and standardized on a
federal scale, wherever possible. In most cases they
also became part of the collective bargaining agreements
for the respective branch or the respective bargaining
area. This implied, on the one hand, legal sanctioning,
but on the other, also allowed for the possibility of
raising again the issue of rationalization-safeguard
agreements contained in a collective bargaining agree-
ment, whenever it expired or was cancelled.

Since 1978 the -attitude of trade unions towards
technical progress has changed. They are now pursuing
a policy of selectively influencing the time, course, and
consequences of the mechanization process. The main
features “of the new strategy are: the extension of pro-
tection against dismissal; a further shortening of
working hours; control and limitation of performance
inténsity; the safeguarding raising of the skill level, as
well as protection against the downgrading of jobs.

The federal government’s action program for the
“humanization of working life’” has the following goals:
Development of safety data, target values, minimum
standards for equipment, plant, and work places;
development of working techniques appropriate to man;
Compilation of suggestions and models for the organi-
zation of work and work places.

Without doubt, these are attempts to facilitate the
adjustment of man to technology, perhaps even to
ensure that technological and structural changes adapt
to man and not vice versa. However, as long as
technical progress, structural change, and economic
growth must be considered a contest with nature and
success is measured by the increase in the standard
of living, the ambivalence between expectation and
apprehension will remain. Problems of acceptance
should be met, however, by solutions which tailor work
to man.
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Technology Development for

Commercial Industry
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This paper presents a conceptual model of
technological innovation based on an indepth study of
the process of technology development in a national
laboratory and its successful commercialization through
a Public Sector enterprise.
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Introduction

Research and development in India had been a
virtual monopoly of the Central Government till the
beginning of the sixties. The composition of national
R & D expenditure shifted radically during the sixties;
nevertheless even in the beginning of the seventies the
CSIR laboratories accounted for about 40 per cent of
the same. However, the results of this effort have not
been too encouraging.

It is in this context that the study of cases of
successful transfer of technology from national labor-
atories to business enterprises becomes extremely
relevant, This paper presents a model of the innovation
process based on the author’s case study of the process
of development and commercialization of the Swaraj
tractor and studies done by Bhatt and Aurora and
Morehouse. In this article I have taken the viewpoint
of the top management of the Central Mechanical
Engineering Research Institute (CMERI) and Punjab
Tractors Limited (PTL) and have analysed the
situations to draw some implications meaningful for
the management of technological innovations in
India.

Summary of Case

CMERI was established in 1958 at Durgapur in
West Bengal. Its objectives were :

1. Development of substitutes for imported raw
materials.
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2. Indigenous manufacture of essential compo-
nents hitherto imported.

3. Development of indigenous knowhow at a
significantly advanced level to be commercially
utilizable in respect of those articles on which
repeated foreign collaboration has been sougtht-

4. Measures through which the programmes of
industrial research could be oriented to the
needs and requirements of industry.

In consonance with the above, the CMERI engag-
ed itself in developing indigencusly an agricultural
tractor which was to become later one of its most
prestigious projects.

The driving force for the innovation was the pride
of certain key individuals in Indian engineering skills
and they played a critical role in pushing the project
from the design stage to its ultimate commercialization.
“The product chosen for development was a 25 h.p.
tractor. The design was to be centred around the
technological capabilities and production capacities
already existing in the -country to prove that Indian
technological capability had come of age. The philo-
sophy behind the design was that the tractor should
be comparable with the top-ranking makes available in
the country in terms of performance characteristics and
price.

The engine used was already being manufactured
in the country by a diesel engine manufacturer with
foreign collaboration. But it had to be modified for
its use on the tractor. A new design concept in the
hydraulic system was evolved to avoid patient infringe-
ment. This design was later awarded international
patents and a system was designed to match the engine.
The final product which was the result of matching
various assemblies was a blend of various design
philosophies and hence could not match equivalent
makes in terms of design sophistication, nor could it
be manufactured at a very low cost like the Eicher
tractor. At the time PTL entered the tractor industry,
Eicher and Hindustan Machine Tools (HMT) were
already available in the market.

Though the industrial licence was for a capacity of
10,000 tractors, PTL was constrained to follow a
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policy of incremental capacity expansion in two stages
of 5,000 tractors per annum, in view of the pressure
from the financing agencies to reduce project cost.

The project was promoted by the Punjab State
Industrial Development Corporation Limited (PSIDCL)
and so it had necessarily to be located in Punjab. There
were certain financial incentives available in locating
the plant in Mohali, a backward area in the state.
Proximity to the large tractor market in the North and
the traditional entrepreneurial qualities of Punjabis
were both important factors which were considered.
The Swaraj tractor was designed and developed in a
research laboratory. It had to be tranformed into a
production model.. The engineering and the managerial
skills required for manning the manufacturing system
and to be acquired. The company opted for hiring a
consultant for engineering the manufacturing system
and training the core team of design engineers, who
had transferred from CMERI. The alternative was
chosen to reduce revenue expenditure. The manu-
facturing system had to be designed to match the
product-market-technology posture, within the con-
straints of limited funds and to have the flexibility to
manufacture other models as and when they were
developed. The manufacturing technology chosen was
a combination of batch and mass production techno-
logy with a bias towards use of alarge number of
general purpose machines in order to reduce capital
investment. Even the very.expensive special purpose
machines were used like general purpose ones for
achieving high rates of capacity utilization. However,
to reduce capital costs the company manufactured jigs
and fixtures within the plant for which the tool room
block was constructed first. To reduce capital costs a
very large percentage of the components were planned
to be procured from vendors.

During the implementation of the project, because
of inflation, the project cost continued to rise. To
counteract this, building designs were changed and
innovations in construction technology were made at
the initiative of the Managing Director and the project
was completed within the estimated cost and time
schedule (see Tables 1 and 2). Inspite of the many
innovative ideas, the cost of production could not be
lowered to compete with the Eicher tractor. The

A r
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Table 1

Swaraj Tractors : Project Cost

(Rs. millions)
Details Expected Actual |
. (March *72) (April '74)
Land 1.162 0.985
Buildings 2.252 3.345
Plant and machinery
(a) Imported 3.191 3.138
(b) Indigenous 15.426 13.457
Technical Know-how 2.073 1.640
Miscellaneous assets 0.781 2337
Preliminary expenses 0.480 0.583
Pre-operative expenses 5.050 5.187
Provision for contingencies 2.300 —
Margin for working capital 4.287 - 15_7
37.002 35916

V.V. Bhatt, “Decision Making in the Public Sector :
Case Study of Swaraj Tractor,” Economic and Politi-
cal Weekly, 13 (21) (May, 1978).

Source :

Table 2

Some Performance Indicators

Expected Actuoal
Capital Cost (Rs. million) 37.002 35916
Gestation lag (weeks) 105 105
(March 1972 to  (March 1972
March *74) to March *74)
Output/Sales of tractors (numbers)
1974-75 1,600 933
1975-76 3,500 2,242
1976-77 4,500 3,196
1977-78 5,000 4,003
Operating profit (Rs. million)
1974-75 —3.656 —8.82
1975-76 —0.320 +0.57
1976-77 1.761 +11.89
1977-7_8 . 2.702 +13.34
*Source: Company documents.

»

‘machines which PTL had purchased were several times

more expensive than those purchased by Eicher. PTL’s
machines were the latest, perhaps costliest; whereas
Eicher’s machines were extremely simple and cheap,
PTL tried to achieve higher volumes and lower costs
by working three shifts which was an exception among
the major tractor manufacturing firms at the time.

These policies created a tremendous strain on the
organization. The management of PTL diagnosed the
cause of the problem as the lack of a clearly identified
product-market-technology strategy. They took action
to remedy the situation by broadening the product
range by adding a higher horsepower tractor within
18 months of comencement of commercial operations.
Within a short time they shifted their emphasis from
the 25 h.p. tractor to the 35 h.p. tractor. This again
helped to achieve the phenomenal result shown in
Table 2.

A model of the Iﬁnovaﬁon Process

The model of technological innovation presented
here conceptualizes it as a five-stage-process. These
stages may be differentiated across a few key
dimensions or characteristics. The perspective taken
is that of the top management of the research organis-
ation (CMERI, in this case) and the manufacturing
enterprise (PTL, here) which utilizes the technology

developed by the former. The five stages in the
innovation process -are described in tabular
form in Table 3. The action initiator or

coordinator is the research organization during the
first three stages and then our focus shifts to the

manufacturing enterprise during the last two. The

nature of top management task undergone change as
the innovation process progresses. The number of
external constituencies and their type, the decision
areas involved, and the problems faced very across
these five stages. The criticality of the tasks determines
the focus of attention of the top management. The
other characteristics that differentiate the sub-
procosses are the relative duration of the subprocesses;
the degree of overlap, which determines whether
the processes need to be managed sxmultaneously, and
the autonomy of the enterprise.
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Table 3
Stages in the Innovation Process
Stage I k Stage 11 Stage 111 Stage IV Stage V
Opportunity Technology Project formulation  Technology Technology
identification * development and technology utilization » updating
transfer
Action initiator Research Research Research Manufacturing Manufacturing
and/or coordinator organization organization organization enterprise enterprise -
Characteristics
External 1. Governmental 1. Governmental 1. Larger number 1. Governmental 1. Research
constituencies Agencies agencies of governmental agencies organizations
dealt with agencies
2. Ad hoc groups 2. Technical advisors 2. Technical 2. Promoter 2. Suppliers,
created by advisors dealers, and
government users
3, Potential clients 3. Potential clients 3. Research
either in private organization
or public sector
4. Consultancy 4, Financing
firms agencies
5. Financing 5. Potential
agencies component
suppliers and
dealers
. 6. Representatives of
political parties
Top manage- 1. Identify 1. Identify new 1. Identify and 1. Acquire resources 1. Identify new
ment tasks environmental client and secure secure support of and develop market needs

new clients capabilities

opportunity its support
2. Obtain government 2. Acquire resources 2. Compaign for 2. Build credibility 2. Create proper
support and develop indigenous with component * organizational
- capabilities technology to suppliers/product context
. . obtain support distributors
of external
evaluators =
3. Identify client and 3. Define the problem 3. Negotiate terms 3. Create . Achieve
obtain its support in greater detail and conditions appropriate internal coordi-
organizational nation and
context optimal resource
allocation
4. Create an organiz- 4, Sustain motivation 4. Give direction
ational context for of the design for solving techni-
pursuing work team cal problel_ns
5. Develop confidence 5. Redefine the
and motivation in firm’s strategy
the team :
B
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. Table 3 (Contd.)
1 2 3 * > 6
Problems faced 1. Hostile 1. Uncertainty of 1. Uncertainty of 1. Hostile 1. Resource
Environment client support client support environment constraints
. 2. Lack of external 2. Technical 2. Lack of govern- 2. Mismatch 2. Narrow
credibility problems mental support between customer perspective
need as a result of
specialization
3. Hostile 3. Lack of external 3. Cost increases ;
environment credibility due to environ-
g mental changes
4. Excessive 4. Resource
dependence on constraints
external
environment
5. Lack of 5. Lack of appropriate
appropriate links linkage with
with external market
constituencies
Top manage- External Environ- Internal External Internal Internal
ment focus ment management envitonment management management
Relative duration Short Long Long Long Long
of subprocess :
Degree of Low or negligible Low with stage I, High with Stage II, Low with Stage III, High with
overlap with stage II high with long with high with Stage IV
Stage ITI Stage IV Stage V
Degree of Low Medium Low Medium High
autonomy

Exibit 1

Comparison of Product Parameters
Make Eicher PTL HMT
Dimensions
Horsepower 26.5 24 25
Design
Sophistication Low Medium High
Price lowest near highest highest

Stage 1: Opportunity Identification -

A research organization in its formative stage faces
considerable problems in obtaining support from its

external constituencies. These problems are exacerbat-
ed by a hostile environment and lack of external
credibility. Transition from this stage to the next may
be aided by dogged determination and persuasive skills
of the top leadership. When Mr. M.M. Suri, the leader
of CMERI, thought of the 25 horsepower tractor
project, CMERI had yet to gain external credibility.
However, he was able to obtain the support of the
government because of his personal charisma,
persuasive skill and his network of relationships in
Government.

At the time CMERI took up this project, its exist-
ing technical, managerial, and financial resources and
capabilities were not sufficient for the task. Compound-.
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ing the problems faced during the later stages of the
innovation was the strong xenophilic attitude of the
public at large and especially the government’s
administrative machinery. By taking up a project,
which did not match its resources and capabilities, the
CMERI externalised its locus of control. This resulted
in® considerable strain on the organization members
and delay and uncertainty as to the future of the
project at every stage.

Stage II : Technology Development

During this stage, top management has to guide
the design team in the performance of the various
tasks like definition of the technological problem,
acquisition of appropriate resources, development of
technical capabilities, creating an a ppropriate organiza-
tional context, and the development of a high degree
‘of confidence. Though the top management focus-is
on the internal management, it might be called upon to
deal with external constituencies to sustain their
support. The tasks described above are specifically
related to Stage II. However, there is a considerable
degree of overlap between Stage 11 and Stage 1II which
implies that during a certain period the tasks of Stage
I and Stage III haveto be accomplished simultane-
ously. This characteristic increases the complexity of
the top management task.

In the case of CMERI, though the Planning
Commission supported the Swaraj tractor, the Ministry
of Industry which represented another part of the
government went to Czechoslovakia and signed an
agreement with M/S. Motokov for seiting up a plant
in the public sector with their collaboration. However,
this sudden loss of support did not create immediate
problems as the client, a private sector enterprise,
continued to support it; but financial problems later
forced the client to withdraw. This created some un-
certainty for CMERLI till Mr. Suri was able to identify
and obtain support from another client, this time a
public sector enterprise the Mining and Allied
Machinery Corporation (MAMC).

The strong value orientation of the team towards
indigenous technology helped it tide over long periods
of frustration, and its confidence increased as it learnt
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through its mistakes. Although the inculcation of
appropriate value seemed necessary during this stage
to forge individual organizational members into a
strong team and to bring out the best in them, it can
lead to an inappropriate definition of the technological
problem as the following example illustrates. The
design of the tractor produced by CMERI was guided
by the design team’s pride in indigenous engineering
skills, The design team wanted their product to be
comparable with top-ranking models available in the
country. However, since the final product was a blend
of various design philosophies, it could not sharply
match the needs of any particular market segment.

Stage III : Project Formulation and Tcehnology Transfer

Management of external relations is extremely
important and complex during this stage. The top
management has to deal with consultancy firms, financ-
ing agencies, external technical evaluators appointed by
government and representatives of political parties, in
addition to those it deals with during the procteding
stages. Problems during this stage might result from

contradictory responses from different departments of

the government, thus creating ambiguity, uncertainty,
and sudden withdrawal of support by client or the
government, These problems may be compounded by
a lack of external credibility and institutionalized
linkages with external constituencies; and excessive
dependence of the research organization on the
constituencies. However, these may be overcome by
the dogged determination and persuasive skill of the
project champion as described in the case. Sustained
motivation of the project team is essential for transition
to Stage I'V. During this stage a critical process of the
transformation of the project team from its predomi-
nantly technological bias. to a business orientation is
initiated. This is made possible because of the exposure
of the design team to external constituencies, which
evaluate the technology predominantly from an econo-
mic point of view. Though this process is absolutely
essential for ultimate success of the innovz_tti'on, it-might
be risky to expose the research organisation to external
evaluation too early. External evaluation during this
stage becomes inescapable as top management has to
obtain the support from financing agencies and the
government. This process may create gonsidefable
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strain. However, this may be alleviated if there exists
a supportive but evaluative: external constituency.
Though the Planning Commission supported the
Swaraj project initially because of a change in its
membership composition, there was a loss of impetus.
Another blow was the sudden resignation of Mr. Suri,
the initiator of the project. However, the leadership
vacuum was ably filled by the project team leader
Mr. Chandra Mohan.

-Also Mr. Suri himself continued to crusade and
mobilize support for the Swaraj tractor project and
was actually involved in .its implementation later
through his consultancy firm M/S. M.M. Shri &
Associates during the initial period. In a sense, Mr. Suri
could be described as a project champion. One set of
external evaluators, HMT, a potential client and the
National Industrial Development Corporation (NIDC),
the agency appointed by the Government went against
Swaraj, whereas the other potential client, .the PSIDCL
was initially hesitant. The major financing agency,
the-Industrial Development Bank of India, also initially
hesitant, raised some very strategic issues as a result of
which the project team made a number of changes in
the product design and project plan. The exposure
of the project team to questioning by the promoter and
the financing agency over a considerable period of time
initiated the process of transformation of the design
team’s technological bias to a business orientation. The
consultancy firm of Mr. Suri played a supportive role
in this process.

Stage 1V . Technology Utilization

As the innovation process progresses to Stage IV
there is a shift in our focus from the research organiz-
ation to the manufacturing enterprise as the latter takes
up the role of the action initiator. Initially PTL found
it difficult to convince potential component suppliers
to take up the manufacture of Swaraj components. It
seems that ancillary industry was not convinced that
the Swaraj tractor, based on indigenous technology
would be acceptable in the market. The PTL team was
determined to prove themselves and hence started
manufacturing as many components as possible, a step
essential to build credibility with the potential compo-

-

nent suppliers. On account of this the production
volume could not pick up as planned but it served as a
major selling point for PTL. On the marketing front
also PTL faced similar problems, which was overcome
by concentrating all efforts in a small area and
gradually increasing the reach. PTL also experimented
with a variety of incentives attract dealers. The
critical top management tasks are related to internal
management : acquisition of resources and development
of capabilities, creating appropriate organizational
context for the tasks, giving direction for solving
technical problems and possibly, redefinition of the
firm’s overall strategy.

Problems during - this stage may be the result of an
imbalance between a predom_inantly ideological orient-
ation in the definition of the technological problem
and the economic realities of the market. The process
of balan:ing ideology with economic aspects started
during stage III, however, there still remained areas
with a technological bias. These surfaced during this
stage in the form of a mismatch between the first
tractor model; Swaraj-724 and its intended market
segment, the small farmer; and need for purchasing
additional machinery, when some of the assumptions
made during the planning stage were found to be
wrong. The problems in this case were enhanced
because of hostility towards indigenous technology,
change in the market from a sellers’ to a buyers’ one,
and inflationary conditions in the economy.

The problems created by the imbalance: between
technological and business orientations may be over-
come by a highly determined and motivated team as
in this case. PTL’s team used a number of unconven-
tional technologies in their construction work to
achieve economies: for instance, it created a separate
department attached to the managing director for
ancillary development, and a product servicing depart-
ment within the R & D department to respond rapidly
to field problems. A critical factor that helped the PTL
management was the fact that they knew the intricate
details of the project, they were absolutely determined
to prove themselves, and they had the decision-making
power as a close-knit team to make the necessary
adaptations.
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Stage V : Tecbnology Updating

‘In an organization, where technology is its chief
resource and which is developed by the dominant group
within it, - activities related to product adaptations,
quality assurance, and value analysis are likely to be
emphasized right from the beginning and hence the
stages of technology utilization and updating are
required to be managed simultaneously as the case was
with PTL. The internal management problems are
related to allocation of scarce resources to competing
activities and ensuring their optimal -use and that of
strengthening and sustaining organijzational mechanisms
for obtaining market feedback and incorporating them
in relevant decisions. During this stage top manage-
"ment attention is focused inwards. The top manage-
ment task in relation to the external environment is
related to identification of environmental changes and
choosing areas to direct technology updating activities.
This stage is characterized by an increase in enterprise
autonomy. .

Implications for Management

The model of technological innovation described in
this article points to some observations which may be
useful to decision-makers involved in such processes.
The implications drawn here are very tentative, since
the conceptual model is developed on the basis of one
case study.

1. The five-stage model presented here points to
the fact that a uniform style of management
would not be appropriate throuhgout- the total
innovation process. The critical tasks of top
management - vary as the innovation process
progresses from Stage I through Stage V.

2. During Stage I the critical task of top manage-
ment is to choose opportunities that match the
research organization’s resources and capa-
bilities. A highly determined leader capable of
influencing the external environment and gener-
ating commitment of organizational members

through non-economic goals can help in the

successful management of this stage.

3. Instage II internal managerial tasks assume
great importance. The top management should
try to develop a sense of prestige and confidence
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based on ideological issues which helps in the
development of a close-knit design team which
can withstand the frustrating experiences of
technology development. However, a balance
between ideology and business orientation is
crucial for the success of the innovation. This
calls for an exposure to (supportive) external
evaluation. The exposure, however, should not
be premature, for it could adversely affect
building of a sense of confidence which is
essential.

4. External relations during Stage III are most
complex. Top management is required to sell
indigenous technology aggressively to the
concerned external constituencies. 4 high degree
of understanding of the details of the project,
‘and ability to persuade and negotiate are key
requirements of the top management.

5: During Stage IV and V internal management
assumes greater importance than external

- relations and fop management is required to.

help in the building up of the organization and
re-examination and redefinition of the strategy
of the manufacturing enterprise.

6. The nature of relationship between the sub-
processes implies that an organic linkage
between them would be useful in overcoming the
problems. The characteristics of leadership
during the five stages, given the differing nature
of tasks, would also be different.
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Technology vs. Technique: The
Implications for Labour Utilisation

B. N. GHOSH

For the wheat production in Punjab, employment and
output per acre can be maximised by adopting bullock
Sfarming technique in conjunction with modern
biochemical technology. On the contrary, if the
biochemical technology is traditional and mechanised
farming technique is practised, output and employment
in the wheat production would be the lowest. Mechanised
Jarming reduces not only employment but also output
per acre. For maximising both output and employment,
bullock power technique yields a far better result and,
seems to be a more desired technigue of cultivation. As
expected, modern technology can and does have higher
employment and output effects so far as wheat product:on

4n Punjab is concerned.

Shri B.N. Ghosh, Department of Economlcs Punjab University,
«Chandigarh.

- Introduction

In agricultural production, as in the case of
industry; various technologies and techniques are used
at different times and stages of economic development.
Needless to say, the alternative techniques which have
distinctly different connotations, and which will be
d:stmgmshed later in our study, have varying output
and employment implications. The main burden of the
present note is to empirically appreciate the employ-
ment and output differentials of alternative agrarian
technologies and techniques with reference to Punjab
agriculture. The note seeks to determine the optimal
combination of the existing bio-chemical technology
and power technique which can ensure not only
maximum output but maximum labour utilisation as
well. Such an exercise may be helpful in eradicating,
or at least reducing, underemployment both open and
disguised.

Data Studied

Our study is confined to orly wheat cultivation in
Punjab. The data for this study have been collected
from a direct survey of four villages of Punjab during
1981 summer. We have considered 160 wheat farms
from district Patiala which forms a zone of average
development so far as agriculture is concerned in
Punjab. We first selected two Tahsils, Patiala and
Rajpura from the district [Patiala, and then, two
villages from each of these Tahsilg have been randomly
selected. We have sclected villages Daun Kalan and

|
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Sheikhpur from Patiala Tahsil and villages Alampur
and Kaulo Majra from Rajpura Tahsil. We selected
40 wheat farms from each village and thus 160
wheat holdings formed the basis of our study. The
necessary data from the studied villages were collected
personally through interviews and contact during
April-May of 1981.

Technology vis-a-vis Technique

In order to understand the labour utilisation process
in its proper perspective, it is necessary to make a clear
~ distinction between technology and technique. However,
no formal distinction is generally made between these
two processes nor is any clear-cut definition available
which is universally acceptable for conceptualising
either technology or technique. But the fact remains
that these two concepts do not have similar meanings
or implications, and any attempt to define the concepts
is likely toinvite controversies. For our analysis, we
have conceptualised ‘“‘technology’”as the application of
knowledge entailing the use of combinations of material
inputs of bio-chemical nature, and “technique” as the
method of delivery and diffusion of these bio-chemical
inputs by means of different media such as human
labour power, bullock power or mechanical power.
Such a line of approach for distinguishing between
technology and technique has also been recognised by
William Bartsch.!

Thus, whereas technology involves bio-chemical
inputs, technigue entails the alternative sources of
draught power. In our analysis, we will use two types
of techniques and of technologies as prevailing in
Punjab agriculture. The two power techniques are:
Bullock Power technique and Mechanical Power
technique, both of which are primarily used for land
‘preparation and ground work. The two prevailing
technologies are: Traditional technology and Modern
technology. While the former uses traditional seed
varieties, meagre fertiliser and little or no irrigation,
the latter consists of a package of HYV seeds, larger
quantity of chemical fertiliser and considerable irri-
‘gation facilities alongwith improved cultural practices.

1. William Bartsch, Employment. and Technology Choice in
Asian Agriculture, 10, WEP Study, Praeger Publishers,
1977, pp. 4-5.
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In fact, agricultural operations can be carried on either
by traditional technology or by modern technology,
alongwith either bullock power technique or mechanical
power technique, as shown in the following chart.

Troditional Bullock

Technoiogy

Mechenical

£

Fig. 1
We have used the following four alternative combin-
ations of technologies and techniques for studying

labour utilisation in Punjab agriculture :

Traditional Technology

A= 4=
Mechanical Technique
Traditional Technology
B = +
Bullock Technique -
Modern Technology
C= =l

Mechanical Technique
Modern Technology

= <=
Bullock Technique -

Labour Absorption

~ Labour utilisation in the cases of different techniques-
and technologies are presented in Table L, II, IIT and
1V. As Table I shows, under bullock power technique,.
modern technology (HYV) can increase labour utilis-
ation by more than 100 per cent and output by 75 per-
cent as compared to the traditional technology.

But under mechanised farming, labour utilisation.
and output per acre under modern technology increas-
ed at lesser rates i.e. by 23 per cent and 57 per cent
respectively. This shows that whatever be the
technique of cultivation, modern technology can
considerably increase both output and labour utilisation
per acre. Both wheat output and labour utilisation
per acre were the highest on bullock farms using
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Table I

Labour Input Per Acre on Bullock Farms (Manhours)

Table III
Labour Input per Acre on Traditional Technology (Manhours)
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Traditional Modern Index of Bullock Mechani- Index of
Technology Techno- Modern Farms sed Farms  Mechanised
logy Farms Farms
(Tradional (Bullock
Farms=100) Farms=100)
Number of Farms : 60 40 Number of Farms 60 25
Agricultural Operations Agricultural Operations
Preparatory Tillage Preparatory Tillage .

(Ploughing) 43 64 133 Ploughing) 48 16 33
Sowidg and Transplantation 8 16 200 Sowing and Transplantation 8 6 75
Application of Fertiliser 64 136 . 213 Application of Fertiliser 64 96 150
Weeding 24 64 267 Weeding 24 56 233
Irrigation =3 134 325 Irrigation 32 10 31
Harvesting 32 48 150 Harvesting 32 24 75
Crushing and Threshing 32 56 175 Crushing and Threshing 32 24 75
All Operations 240 488 203 All Operations 240 232 97
Output per acre (Quintals) 8 14 175 Output per Acre (Quintals) 8 1 88

Table 11 . Table IV
Labour Input per Acre on Mechanised/Tractor Farms Labour Input per Acre on Modern Technology (Manhoﬁrs)
(Manhours) :
L TF 5 - Bullock  Mechani-  Index of
Traditiona odern Index o et sl Pt Modkaniesd
Technology Techno- Modern Farms
logy Far'afs Bullock
(Traditional Farms=100)
Farms=100)
Number of farms 25 35 Number of Farms 40 35
" Agricultural Operations Agricultural Operations
Preparatory Tillage Preparatory Tillage

(Ploughing) 16 40 250 (Ploughing) 64 40 63
Sowing and Transplantation 56 8 14 Sowing and Transplantation 16 8 50
Application of Fertiliser 96 88 91 Application of Fertiliser 136 88 65
Weeding 56 72 129 Weeding 64 72 13
Irrigation 10 8 80 Trrigation 56 8 14
Harvesting 24 32 133 Harvesting 48 32 67
Crushing and Threshing 24 40 167 Crushing and Threshing 56 9 "

All Operations 232 ~ 288 124 All Operations 488 288 - 59
Output per Acre (Quintals) 7 11 157 Output per Acre (Quintals) 14 11 79
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modern technology (Tables 1 and IV). This is perhaps
due to the fact with more employment under bullock
farms, it might be possible to practise weeding
operations, apply irrigation and fertiliser and above all
to have personal supervision more intensively and
efficiently.

It is interesting to note that labour utilisation and
wheat production per acre were the lowest on mechan-
ised farms using traditional technology (Tables II and
ITI). Under mechanism farming using traditional
technology, labour utilisation is substantially reduced
in the operations like preparatory tillage, transplant-
ation, irrigation, harvesting, threshing and so on
(Tables III and IV). In the cultivation of HYV wheat,
the reduction in employment under mechanised
farming was found to be nearly 41 per cent.

Wheat output under modern technology was 75 per
cent and 57 per cent higher than traditional wheat
yield on bullock farms and mechanised farms respec-
tively. The increase in output was mainly due to
increased irrigation, increased use of fertiliser, better
seeds, greater weeding and more intensive agricultural
practices under modern technology. Wheat output per
acre was found to be lower on mechanised farms than
that on bullock farms under both traditional and
modern technologies. The highest wheat output was
obtained on bullock farms using modern technology
(14 quintals of wheat per acre).

It is now possible to determine the optimal combin-
ation of different technologies and techniques to
maximise both employment and output with reference
to Punjab agriculture. For ascertaining such a combin-
ation, it is necessary to consider the whole array of
combinations alongwith their employment and output
effects. This has been depicted in Fig. I whi¢h reveals
four alternative combinations of technologies and
techniques.

As Fig. I reveals, for maximising both output and
employment, it is. necessary to combine modern
technology with bullock technique (D). This will
create 483 man-days and 14 quintals of wheat per acre.
In terms of employment and output, while combin-
ation D yields the best result, combination A seems to
be the worst.” The possible combinations can  be
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arranged in the following order with respect to their
employment and output effects :

D=>C
C>B
B>A
D= A

In other words, biochemical technology remaining
traditional, a change from mechanised to bullock
power technique will augment production and labour
utilisation. If biochemical traditional technology is now
replaced by modern technology, bullock technique will
produce still better result than the mechanised
technique. It is interesting to note that in both the
cases, bullock power technique retfains its superiority.

Coliclusion

For the wheat production in Punjab, employment
and output per acre can be maximised by adopting
bullock farming tecnmnique in conjunction with modern
biochemical technology. On the contrary, if the
biochemical technology is traditional and mechanised
farming technique is practised, output and employment
in the wheat production would be the lowest. Mechan-
ised farming reduces not only employment but also
output per acre. For maximising both output and
employment, bullock power technique yields a far
better result and, seems to be a more desired techniqﬁe
of cultivation. As expected, modern technology can
and does have higher employment and output effects so
far as wheat production in Punjab is concerned.
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Appropriate Rural Technology

RAIDU CHALAPATHY RAO

This paper focuses on ‘Technology’ area with
emphasis on the problems and issues connected with the
selection of appropriate technology and transmitting the
same to the rural industries.

Mr. Raidu Chalapathy Rao, Consultant
National Productivity Council, Bangalore.

(Marketing),

Introduction

In India a vast majority of the population, especially
in the rural areas, which can contribute to productivity
given the right opportunity, is now left under—
employed and not fully remunerated. Rural and small
industries have been suggested as an important
programme to bridge this gap. According to Shri
B. Sivaraman, on a rough guess, India has to find about
54 million opportunities for employment in the
secondary and tertiary sectors by 2000 AD’.

Apparently the following three main objectives are

. to be achieved through the development of cottage

and rural industries.

(i) To eliminate under-employment
rural artisans/skilled persons.

among the

(ii) To improve the remuneration of those employ-
ed in rural industries.

(iii) To provide additional employment opportu-
nities for the rural poor, :

The two major vehicles that could take us towards
these goals are ‘Marketing’ and ‘Technology’. The
major task is to define their role and to effectively and
efficiently managing them for achieving the set
objectives. ;

Technology Function

The major function of technology in realising the
set objectives through development of rural industries
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will be to enable the artisans, already engaged in rural
industries, produce and offer goods acceptable to the
market in quantities that can give him full-employment
and attractive remuneration on a continuous basis.
Also the techmology should be such that it would
contribute for product standardisation/innovation/
deversification and generate additional employment
opportunities. .

Present Technologies and Problems

The work done by NPC in decentralised sector and
for the appropriate Technology Unit, Department of
Industrial Development, Government of India, has
brought into fore various problems the rural artisans
are facing due to limitations in the present techno-
logies. These problems may broadly be categorised on
follows :

(i) Problems of low productivity

(ii) Problems of product: quality/standardisation
(iii) Problems of drudgery and health hazards
(iv) Product/process limitations

(v) Wastage of raw materials.

Productivity problems are identified in certain
-operations in respect of many crafts-Ex : pressing of
horn with hand-operated equipment (Horn goods of
Sarai Thareen, Moradabad district etc.).

Product quality/standardisation problems are also
very common with certain crafts. Such problems are
identified in the wooden toys made in Amroha,
Moradabad District.

One need not elaborate about the drudgery and
occupational hazards . of certain crafts which generally
require muscle power and/or use coal as fuel. For
example Tuberculoses is most common among the
brassware artisans of Moradabad.

In respect of certain crafts like Blue Pottery of
Jaipur it is found that the present technology has
certain limitations resulting in product defects like
breakage, lead poisioning, Iron defect etc.

. A very important finding in respect of the majority
of the crafts studied is that there is scope to reduce the
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consumption of raw materials/inputs. This is very
common where ‘Coal’ is used as an energy input. There
is vast scope to save energy (coal) by adopting a better
design of bhatti/Kiln.

The above mentioned are the main technology
limitations to be tackled immediately. It may be assert-

~ed here that the immediate job is to save raw materials,

(instead of labour), remove/reduce drudgery and health
problems, offer better products at acceptable prices by
removing the above mentioned and other related
technology problems and adopting appropriate techno-
logies.

What is Appropriate Technology

Much has been written about ‘what’ is ‘Appropriate
Technology’. Instead of adding to the confusion we
may better come to know as to whose needs the
‘technology’ has to serve and in what way. The chosen
(appropriate) technology has to serve :

(i) Consumers’ needs
(ii) Manufacturers/Artisans’ needs
(iii) Promotors’ needs

(iv) Marketers’/distributors’ needs
Technology and Consumers

Consumers always look forward for goods that
satisfy their specific needs and they can buy at the
price, place etc., acceptable to them. It is for the
producers, here the artisans, to adopt technologies that
would enable them to fulfill the consumers’ needs.

Technology and artisans

Artisans, would desire and adopt technology that
they can afford (financial consideration), adopt (his
own skill, socio-cultural conditions), benefit from

reduction of wastage, removal drudgery and occu-
pational hazards) and psychologically convinc_ed.

Technology and Promotors

The ‘Technology’ should also serve the interests of
the Government and other agencies and middleman.
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Whereas the Government agencies, apart from other
considerations, would see for the technology that would
not cost much and would not eleminate labour, the
main consideration of the middlemen be the ultimate
product cost and product quality. ‘Power loom’ is one
example where the middlemen are satisfied but not the
Government agencies.

Technology and Marketers

Marketers/distributors would always look for higher
profits, lesser inventory problems and prompt delivery
of the goods from the artisans. The technology has to
be free from ‘operational problem’ etc., to serve these
needs.

Transmittal of Technology

NPC studies in the decentralised sector brought
into light many problems relating to transmittal of
select technologies to rural areas. At the outset, it is
observed that the ‘technology’ selected giving due
considerations to the above aspects is in different stages
of adoption.

-(i) Technology/solutions developed but
confined to laboratories/research centres.

still

(ii) Technology being successfully experimented/
adopted is some craft centres. :

(iii) Technology already being followed in some
crafts centres. :

Fortunately, for a majority of the (Present) tecono-
logy problems ‘tested solutions’ are readily available.
Several problems that hinder the process of passing on
these solutions to the rural industries have been identi-

fied and given below :
(i) Lack of dissemination facilities
(ii) Lack of co-ordination
(iii) Financial problems
(iv) Adoption problems
(v) Operational problems

(v.i) Marketing problems

Dissemination facilities

A majority of the research centres laboratories, it is
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observed have not taken the responsibility of dissemin-
ating technologies/solutions they have developed to the
rural industries. Naturally there is delay in dissemin-
ation of technology information. There is a feeling that
the research institutions generally wait for the artisans
to approach them,

Another problems is the lack of trained personnel
who can effectively demonstrate the solutions/techno-
logies and if necessary, train the artisans in using the
technology. :

There is a need for an agency which can take care
of the technology dissemination function.

Co-ordination

Fortunately there are many agencies who are willing
to contribute for the transmittal of technology to rural
industries. For example Khadi and Village Industries
Boards provide subsidy, commercial banks provide
loan under DIR scheme or other schemes, TRYSEM
scheme provides funds for training programmes etc.
It is not always the case where one of the agencies
would take the lead and co-ordinate the entire work
and offer the °‘technology package’ to the rural
industries. Voluntary agencies can co-ordinate such
programme, but unfortunately we don’t have many.

" To give an example improved coal bhatti model is

available with Technological centre of AIAB, Morada-
bad but the brassware artisans of Moradabad are yet to
adopt it.

Financial Problems

Inspite of the huge amounts set for the development
of rural industries many artisans could not provided
with necessary funds. Lack of finance is one severe
li nitation slowing the process of technology transfer.
For example artisans having ‘pitlooms’ could not go for
‘frame looms’ mainly due to financial limitation.

Adoption Problems

In certain cases where the equipments comprising
the technology are supplied adoption problems trawted
the process. Adoption problems may further be cate-
gorised as technical and non-technical problems. For
example the ‘ban’ makers of Moradabad district who




42

were supplied with pedle operated ban making
machines are not using them due to several reasons
like :

(i) lack of training in using them

(ii) lack of conviction about the quality of the
machine made ‘ban’ (trial production).

(iii) failing to see the better productivity with the
machine in their initial (untrained) attempts
and

(iv) Psychological and social reasons etc.

Operational Problems

Artisans hesitate to adopt technologies susceptible
to operational problems. This initial apprenthension on
the part of artisans is observed in respect of power
operated equipments which give rise to operational and
mechanical problems.

Marketing Problems

Like other entrepreneurs, artisans also do not want
to go for a change in technology/equipment by invest-
ing money and time for securing them and train
himself in using them when he is not capable of
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marketing the produce. With increased production his
marketing problems may increase and experience says
that he may not be able to secure good prices for his
products.

To conclude, it may be said that the basis for the
selection of technology will. be its adoptability, its
contribution to productivity vis-a-vis reduction of
drudgery and health problems, its impact on employ-
ment and also its contribution in enabling the artisans
delivering products suitable to the market needs. Mere
supply of new tools and equipments without due
consideration of their practical use to artisans and also
the contribution to ‘employment generation’ rather
than ‘employment reduction’ would only draw us away
from the cherished objectives.
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Introduction

One of the important problems in the coal mining
industry in India is that the growth rate in labour
probuctivity is lower in comparison to the growth rate
in wage in 60s and 70s. In this light, the planning
for the selection of mine size and technology in surface
mining should give special attention to the labour
productivity problem.

I. The Problem : Discussion of the choice of
technology and mine size problem—

The problem of the optimal selection of plant size
and technology is an important problem to the plann-
ing authority for any economic sector publicly owned.
Coal mining industry is onme of the important public
sector industries in India. In recent years, the technolo-
gical structure of the industry has undergone some
significant changes. The traditional underground
mining methods of board and pillar system are being
replaced by underground longwall and large opencast
systems which are highly capital-intensive in nature.
Since nationalization, substantial investment expendi-
ture has been taking place in this sector. In this process
this sector has experienced a significant degree of
capital-deeping.

In this paper, we are interested in the optimal
selection of mine size and technology in surface mining,
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The problem of selection comes in the presence of the
availability of alternatives. In surface mining, there
are basically two types of mining systems; (1) Discon-
tinuous or cyclic system using either dragline or shovel-
dumper or a combination of both, (2) Continuous or
non-system using either bucket wheel or bucket chain
excavators and belt-conveyors. Different conbinations
of equipments of the above two systems are possible
for exploitation of mineral reserves having different
geomining characteristics. Different techniques must
have different capital-intensity depending on the mine
size but the optimality of selection of mine size and
technology must be examined from the two different
and conflicting view points.

(i) The rapid industrialization programme in India
and the recent energy crisis in international economic
scene has led to the policy of meeting the demand for
coal from its own reserve. In future, demand for coal
is expected to be increased at a very high rate.. In this
light productivity in coal industry should be an impor-
tant consideration in the selection problem. The
consideration of productivity always favours the
introduction of advanced technologies which are highly
capital-intensive in nature.

(ii) India is a labour-surplus and capital-searce
economy. Also the ultimate goal of the planned deve-
loped programme of the country is to estiblished a
socialistic pattern of society with a fair degree of

economic equality. In this light labour intensive
~ technology appears to be more important than the
capital-intensive technology.

So while going to the selection problem, the planner
must take care of the different constraints coming from
the economic structure of the country and the economic
policy of the Government.

The selection is optimal when it optimizes a parti-
cular objective and the choice of this objective is
another problem in a less-developed economy like India.
During the plan period, Indian economy, on the one
hand, has experienced a significant degree of capital-
deepending and the employment problem has been
neglected. On the other hand, labour-cost has been
increasing at a high rate in most of the public sector
industries without any significant improvement in
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labour productivity. Since nationalization, this problem
has reached its extreme stage in coal mining industry
In this light, the objective should be ecither maximiza-
tion of labour-productivity or minimization of capital-
labour ratio or both. Selection among the objeetives
in obviously subjective to the planner.

In this paper, we have developed an integer frac-
tional programming model for selection of mine size
and technology in surface mining with an objective of
maximizing labour productivity subject to different
constraints related to demand for coal, shortage of fund
required to purchase the capital goods and the consi-
deration of unemployment. Section II is devoted to
an analysis of trend in labour productivity and wage
in Indian coal mining industry during 1960s and 1970s.
The theoretical model is formulated in section III and
the concluding remarks are given in section IV.

II. Analysis of Labour Productivity and wage :

Data of labour productivity and wage have been
callected for the last two decades from ‘Annual report
of the statistics of mines in India for coal. Labour
productivity has been defiend as indices of gross value
of output per employee in coal sector and wage has
been defined as indices of labour earning. The Table
1 shows the trend in labour productivity and wage from
1961 to 1976.

Table 1
Year Y/L Ln Y/L w LnW
61-62 68.80 42312 44,65 3.6988
62-63 75.56 43249 46.00 3.8286
63-64 75.58 43252 49.96 3.9112
64-65 -76.89 4.3424 50.27 3.8174
65-66 85.38 4.4471 58.34 4.0663
66-67 86.05 4.4549 64.43 4.1656
67-68 89.07 4.4894 86.75 4.4630
68-69 98.54 4.5905 91.99 4.5217
69-70 104.07 4.6451 94.12 4.5446
70-71 100.00 4.6052 100.00 4,6052
71-72 103.10 4.,6357 103.00 4.6345
72-73 101.62 4.6212 110.65 4.7064
73-74 70.03 4,2489 135.97 4,9051
74-75 94.32 4.5467 162.05 5.0879
75-76 102.64 4.6312 225.68 5.4191

Where, Y/L = Indices of gross value of output (at 70-71 prices)
per employee in coal sector (Base 70-71=100)
W = Indices of labour earnings (Base 70-71=100).
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Regression model is fitted with productivity data
taking logrithm of productivity as dependent variable.
and time as a independent variable. Growth rate of
productivity has been estimated as .02 and the co-
efficient of correlation between the two variables has
been found as .93.

Another regression model is fitted with wage data
over time. Growth rate of wage has been estimated
as .10 and the co-efficient of correlation has been
determined as .99.

It is evident from the above anaylsis that the labour
cost has been increasing at a substantial rate without
any significant improvement in labour productivity.,
Under such circumstances it is all more prudent to opt
for a technology which maximizes labour productivity
subject to different constraints inherent in the system.

III. Technology selection Model

A Case Study :

(a) Problem Identification : We have identified the
problem of technology selection in surface
mining where different reserve block are widely
dispersed and are represented by different geo-
mining conditions. For the simplicity in data
preparation, we assume, selection of a single
large project in each reserve block. As there
exists a number of feasible alternative technolo-
gy combinations and their corresponding mine
sizes for each reserve block, our objective is to
find out which technology and the correspond-
ing output level is suitable for each of the
reserve blocks under- consideration so as to
optimize labour productivity within a set of
constraints as technological constraint, demand
constraint, inverstment constraint and man-
power constraint,

While calculating the investment requirement,
the amount to be deployed for plant and equip-
ment has been taken into account leaving aside
infrastructural investment. The volume of
output is taken as the sum of the coal produced
and overburden removed because these two
as a whole determine the machinery require-
ment in the mine.

(b) Formulation of the Problem : The mathemati-
cal programming model developed to select
optimal technology and the corresponding mine
size is a fractional linear programming with
zero-one variables. The zero-one variables in
the model are purely logical in nature, that is,
they depict a go-no-go situation.

Notations used for the model formulation : —
i = Reserve block or mining block

= Mine size or production capacity

= Technology

j

k

m = Number of reserve blocks

p = Possible number of production capacities
n

= Number of alternative technology

Pijx = Annual coal production excluding over-
burden from the ith reserve block, jth
production and kth technology is selected.

Lix = Required manpower for ith reserve-block,

if jth production capacity and kth techno-

logy is selected.

Iix = Investment required for plant and equip-
ment for ith reserve block, if jth production
capacity and kth technology is selected.

= Output including overburden from ith
reserve block if jth mine size and kth
technology is selected.

Qijk

P = Annual demand for coal including all

reverve blocks.

I = Maximum amount of investment that can
be develoyed including all reserve blocks.

L = Minimum number of manpower to be
employed in these m reserves.

Decision variable :

Xijk

= A variable taking values either 1 or 0.
If Xix = 1, it implies in ith reserve block
jth mine size and kth technology has been

selected, otherwise Xix = 0, and it
implies above combinations are not

selected.

Optimizing Criteria: We plan for a particular size
of mine in each of the reserve blocks and at the some
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technology to be adopted for that size of mine so as to

- maximize labour productivity within a set of constraints

inherent in the system of planning and decision making.

Labour productivity can be defined as a ratio of total
output to total manpower employed.

Total output from all the reserve blocks

n

Z Z Qi Xijk

=

Ma

I

Total manpower employed in all the reserve blocks
m n
=7

Liik Xijic

-

Hence labour-productivity is defined by

m p n
2 Qi Xifk
i=1 j=1 k=1
Z=—0¢}H 5 =
Z Z Lix Xijk

Constraining relations :

Technological Constraints : Constraint to ensure
selection of only one mine size and technology in one
reserve block. This contraint implies, for example in
first reserve block there will be selection of only one
mine size and one technology and similarly for other
reserve blocks.

Mathematically it can be expressed as—

Xk = 1 fori=l1, 2,.-.... .

M'a
M::

k=1

I

.
—-
]
—

Demand Constraint: This constraint implies that
total coal production per annum including all reserve
blocks should meet the targetted coal production;
mathematically —

i p

i=1  j=Ii

n

z Pix Xik = P
k=1
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Investment Constraint © This constraint implies that
the total requirement for capital in all the reseve block
should not exceed a certain level. An upper limit on
the availability of capital should exist as Indiaisa
capital scarce economy. Mathematically it is,

._.
[}
i
—
Il
—
Pt
Il
-

Manpower Constraint : The constraint implies that
the total Manpower employed in all the reserve blocks
should be greater than equal to certain level as India

is a labour surplus economy. Mathematically it can

.be expressed as—

|
=]

Lije X150 = L

(c) Solution to the model : The model has been
linearised using Wagner’s* direct linearisation
method and the model changes to a mixed
integer linear programming problem. The
model is tested with a case study and it has
been made through collection of data from
different ongoing projects in India whereby a
number of feasible aliernative technology
combinations and their corresponding mine

sizes have been identified and are applied to

four new mining blocks for optimal technology
selection. Each of the alternative technology
combinations are characterised by investment
requirement and manpower deployment in a
project and the generalised representation is
shown in Table 2, however, detailed discussion
of the alternative technology combinations -are
beyond the scope of this paper.

For our case study, we have identified twelve
alternative technonolgy combination and four
mine sizes as 3 million tonnees, 9 million tonnes
and 12 million tonnes of coal per annum
respectively. These alternative technology
combinations and mine sizes have been applied
to four mining blocks as B,,B.,B;, and B,
having different geomining conditions.

(i) Data preparation for the model : The output

YA, TR L T

bk [
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Table 2
Technology Ti, Tis Tin
_Output i=1,2, =12, i=1,2,
ik - Gk
Py Lt Le Lin
Ly Lz Lin
Py Ly Ly Lo
I I D
Py Ly Lo Lya
I =) Itn

Where, P. = Achievable capacity of a project j, for j=1, 2,...k;

Tjn = Technology combination for jth capacity project
and nth alternative technology;

Lyn — Manpower development for Py capacity project in
which Ty, technology has been selected;

Iyn = Investment required for P, capacity project in
which Ty, technology has been selected.

level-technology matrix, which shows for a particular
production the choices of different technology combi-
nations depicted by investment requirement and labour
employed for each combition, is presented in Table 3.

Table 3
Technology Tiy Tj, Tjs
O~ =i, 254 =1 23,4 - jet.13.4
P, 2055 1150 2961
63.84 72.375 55.317
P, 3635 3903 3350
121.18 130.87 111.50
P, 3005 2100 1900
91.95 96.58 §7.33
P, 4815 ~ 5200 4430
164.60 171.57 157.645

=

Where, Upper slot represents manpower (Lj) in number of

persons and lower] slot represents linvestment () in
crore rupees.

Details of the mine sizes are as follows :

P, =3 million tonnes + million cubic metres
of overburden. :
P, =9 million tonnes 4 million cubic metres of
overburden.
P; = 5 million tonnes -+ million cubic metres of
, overburden.
Py = 12 million tonnes + million cubic matres
overburden.

Detailed of the newly identified reserve blocks are
as follows :

B, = 128 million tonnes of coal + million
cubic metres of overburden, stripping
ratio—1:1.76

B, = 84 million tonnes of coal + million cubic
metres of overburden, stripping ratio—
1:2.25

B, = 154 million tonnes of coal + million cubic
metres of overburden, stripping ratio—
1:3.2

B, = 360 million tonnes of coal -+ million cubic
metres of overburden, stripping ratio—
E35

Rigns hand side constraints : The values of the right
hand side constants of the constraining relation namely
manpower constraint, invesment constraint and demand
constraint are assumed arbitrarily in our model. In
reality, the limits of these constraints should be decided
by the decision maker. In our problem, the lower
limit of manpower has been taken as 10,000 and that
for investment upper limit has bsen chosen as 650
crore rupees. The targetted coal production has been
fixed up meeting the consumer’s demand against the
constraint inherent in the availability of resources,
supplies and available technologies and in our model
the demand for coal from all the four reserve blocks
has been fixed at 25 million tonnes.

(ii) Realisation through Computer : The model has
been solved using TEMPO mathematical programming
system package on a Burroughs Computer and the
optimum result is as follows : —

(a) The technology selected for the mining block




B, is T,y which includes dragline for overburden
removal and shovel-coal hauler combination
for coal removal. Planned production from
this project would be about 3 million tonnes of
coal annually for the above technology combi-
nation.

(b) The technology combination for the mining
block B, is T,3 which employes draglines,

shovels, coal haulers, drills, dozersand graders as’

the main equipments. Annual production from
this project would be about 3 million of coal
for the above technological implementation.

(c) Mining block B; uses bucket-wheel-excavators,
draglines, shovels, coal haulers and front-end-
loaders as the main equipments. The techno-
logy selected for the above equipment combina-
tions is Tg and annual production from this

- block is about 12 million tonnes of coal.

(d) The technology selected for the mining block
B, is also Ty, which deploys a combination of
continuous and discontinuous mining system
using bucket-wheel-excavators and draglines
for overburden removal and shovel-coal hauler
combination for coal removal. Planned pro-
production from this mining block would be
12 million tonnes per annum.

Conclusion

The solution established a decision for the manage-
ment which.can be implemented in- a given planning
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horizon to yield optimum results maximising labour
productivity and at the same time satisfying production
targets within the limitation of capital and trained
manpower available.

The model which forms the core of this paper has
been solved with representative data in a small scale.
In reality, however, extensive collection of data is
necessary since all the reserve blocks of the coal mining
industry are to be considered apart -from different
cutput levels and technologies. Sensitivity analysis of

' the model can be carried out as the management

decision in reality would not only be interested in the
optimal solution of the established model but also in
how the solution and decision would vary with the
changing parameters of the problem.
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Developing Rural Industries

B. CHALVA RAI

The most important step in rural industrialisation will
be to identify entrepreneurs and “develop” them. The
work is difficult but not an impossible one. It needs
talented, experiened and dedicated persons who can bring
a change in the social structure of the villages and
increase the industrial activities and incomes of villagers.

Shri B. Chalva Rai, is a Research Associate in SIET Institute,
Yousufguda, Hyderabad-500 045.

The concept of District Industries Centres (DICs)
was an outcome of the New Industrial Policy of the
Government of India (GOI) which was announced in
the Parliament of December 23, 1977. The idea behind
this was to reduce unemployment and ensure a more
rapid bridging of the existing disparities in income and
wealth as well as to provide workable solutions to the
nations’ endemic problems. The DICs are the centrally
sponsored schemes of the GOI implemented by the
State Governments. The DICs started functioning in
the country in May 1978.

The DICs function as a decentralised, autonomous
and responsible instruments to achieve the task of in-
dustrial and entrepreneurial development and as a cause
to eliminate and reduce the organisational weaknesses
and functional inadequacies which their predecessors—
Rural Industries Projects and District Industries Offices
have suffered from. DICs have been designed as com-
prehensive agencies with most of the functional
elements and functionaries that are necessary for speedy
rural, e‘ntrepre,ncurial and industrial development.

A major structural innovation of this agency is to
deal with all the requirements of Small and Village
Industries under one roof in order to achieve the

objectives of Rural Industrialisation by generating
maximum possible employment opportunities in rural

areas and small towns especially for weaker sections of
the community so as to enable them to improve their
standard of living.
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Personnel

The most important step in rural industrialisation
will be to identify entreprencurs and “develop” them.
The work is difficult but not an impossible one. It
needs talented, experienced and dedicated persons who
can bring a change in the social structure of the villages
and increase the industrial activities and incomes of
villagers. :

In view of meeting the needs of the rural entrepre-
neurs the DICs have been restructured with a General
Manager (GM) and four Functional Managers (FMs).
Three of the FMs will be in the field of Economic
Investigation, Credit and Village Industries respectively.
In respect of the fourth FM, the State Governments
will be free to choose from any one of the areas of Raw
Materials, Marketing, Training, Information and Infras-
tructure depending on the specific requirements of the
particular district.

The FM (Village Industries) will be the key functio-
nary to look after the components of Integrated Rural
Development Programme (i.e., ISB and TRYSEM)
alongwith other FMs. In addition healso utilises the
services of the Project Managers (Technical Experts) in
carrying out the policies and programmes which are
related to the rural industrialisation.

For the purpose of ISB, TRYSEM, artisans and
entrepreneurs, he also supervises to collect the informa-
tion on the prospects of various industries through
industrial potential surveys and statistical data from all
available sources.

Training

In view of adequate orientation of DIC personnel
towards the complex problems of small and village
entrepreneurs and expeditious development of small
industries in rural areas, special training programmes
were designed and organised at various training Institu-
tes with the help of well known national organisations
and reputed progessional institutions in the country.
To this effect some of the State Institutions of Public
Administration have started imparting training and
where they are not available new ones were created.
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Extensive training has been undertaken in order to
equip all the GMs with the right attitude for the tasks
at Small Industry Extension Training Institute (SIET),
Hyderabad and at Indian Institute of Management
(IIM), Ahmedabad. So far nearly 150 GMs and 732
FMs have been appointed, of whom 136 GMs and 472
FMs have been trained. Various Institutions where
the training programmes conducted for FMs are : 1IM,

Ahmedabad; SIET Institute, Hyderabad; National Pro- '
ductivity Council; Industries Development Corporation; -

Birla Institute of Technology; and State Bank of India.
Apart from training the SIET Institute has also con-

ducted workshops for top DIC personnel to discuss _

the issues concerned with the implementation of policies,
programmes and strategies pursued for decentralised

industrial development and the effectiveness of tools and

techniques used for industrial promotion at the bldck,
district and regional levels.

IRD and its Implementation through DICs

The Integrated Rural Development (IRD) Pro-
gramme is actually a synthesis of strategies tested and
found effective from the experience of implementation
of social programmes for the development of small and
marginal farmers, agricultural labourers, rural artisans
etc. The programme has gone to the grass-roots level
by adopting families as basic units of development.

ISB : The Industries Services and Business (ISB)
component of IRD covers 100 families under industries
and 100 families under services and business per
annum. It involves identification of beneficiaries, their
training, provision of all essential inputs
nursing till they are able to stand on their own feet.
On the other hand the DICs have also involved itself in
the task of helping the people who are at the grass-
roots level and became part and parcel of the overall
strategy of implementing IRD programmes.

The basic objectives of the DIC and ISB of IRD
being the same, the two programmes are complemen-
tary to each other; the only difference being that the
scope of the ISB component is limited to the target
group of 200 families per annum, while DICs cater to a
larger group to which the ISB target group is an essen-
tial and important component. All technical and

and their

AL
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administrative support for the 1SB target group is to be.

provided by the DICs,

Trysem : The other component of IRD the Training
of Rural Youth for Self-Employment (TRYSEM)
was launched by the Department of Rural Develop-
ment with the main objective of training at least two
lakh rural youth every year in agricultural and allied
sectors and small indusiries for self-employment, skill
formation and upgrading. The programme was initiat-
ed in August 1979. TRYSEM as an integral part of
IRD programme concentrates on providing training to
rural youth between the ages 18-35. The DICs have
been assisting the IRD and TRYSEM authorities in
selection of beneficiaries from amongst the target
groups and in making adequate arrangements for their
training as well as their follow up. Generally the pro-
gress made by the TRYSEM Programme is found to
be encouraging. It was observed that the institutions
selected for imparting training under TRYSEM Pro-
gramme such as ITIs, Polytechnics were not capable of
giving training that would help.  The trainee to set up
his own enterprise. It was felt that the training
imparted by the Master Craftsman should be -more
practical and purposeful.

In this connection the DICs can extend their co-
operation to IRDs in organising the training pro-
grammes, selection of institutions for training, selection
of beneficiaries, working out syllabus for the training
programmes, preparation of project profiles and tech-
nical and other assistance during the training period.
And after the training all assistance required in the
shape of tool kits, industrial accommodation, raw
materials, credit and other assistance may be provi-
ded by DICs to the interested parties in setting up of
new industries.

Need for coord nation : Although a large number
of agencies concerned with the development of village
and small scale industries had coms up at various
levels, the District Industries Office remained perhaps
the weakest link of the chain. The numerous schemes,
ageneies and organisations lacked cohesion and co-
ordination.

The DIC framework has been designed to remove
these bottlenecks and take up in a systematic manner
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the programme of identifying new enterpreneurs in
rural areas. Once such identification is made, the
DICs could provide all assistance from a single window.
In the DICs, a critical mass of personnsl and capabi-
lities are being provided which could bring about rapid
growth of industries in the district. Th: promotional
componehts of the erstwhile Rural Industries Projects
(RIPs) and Rural Artisan Programmes (RAPs) have
also been merged with the DIC programme.

It has been found that in most of the areas, the
DICs and IRDs are working in collaboration with each
other. However, to achieve the ambitious targets set
out, it is imperative that all loose ends are closely tied
up. This could be accomplished by streamlining insti-
tutional and administrative tie up as well as close inte-
gration in implementation of the two programmes.

The basic objective of such a close tie up is to
evolve mutual programme of coordination and support
for the speedy promotion of small and village industries.
Such a tie up can be effected not only at the field level
but also at the District, State, Regional and Central
levels. Although necessary instructions have been
issued from time to time by both the Ministries of
Industry and of Rural Reconstruction, it has to be
ensured that the GM of the DIC is included as member
of the governing body of IRD and Officer In-charge of
the IRD programme as a member or the District
Advisory Committee for the DIC programme. Similar
arrangements can be ensured at all levels.

Linkages with KVIC

The DICs are also maintaining close linkages with
Khadi and Village Industries Commission (KVIC) and
other concerned agenciss which are parelelly playing
vital role for thz promotion and dsvslopment of rural
industries. Close linkages with all these agencies at
Block, and other levels the DICs can implemeat and
evolve a mutual programme of coordination and
support for speedy promotion of small and village
industries. :

Gap to be filled: It was observed that there is a
wide gap to be filled under village industries sector.
Because, KVIC looks after the promotion and develop-
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ment of certain industries* only. Secondly, only about
1/5th of the five lakh villages have been covered by the
KVIC. Thirdly, the district organisational set-up of
the KVIC is too small to cater to the needs of entire
district. Lastly, the expenditure on \:'illage industries
out of KVIC provision seems to be very small for the
vast needs of this sector for the country as a whole.

In view of filling the gap, the DICs have already
started inducting the representatives of KVIC to asso-
ciate with it at every level for effective coordination.
It was observed that except in few states the [inkages
between State KVI Board officials and DICs are not
uniform throughout the country and it is suggested
that adequate linkages between these two agencies for
all states is yet to be evolved. ‘

Linkages with other Agencies

It is felt that a well coordinated and precise work-
ing relationship is yet to be established between the
DICs and other agenciest functioning for the develop-

*
—

. Process of cereals and pulses

. Ghani Oil

Village leather

. Cottage match and agarbath;

. Sugar, canegur and Khandsari

. Palmgur and other palm products
Non-edible oils and soap

. Beekeeping

. Village pottery

. Handmade paper

. Fibre

. Carpentry

. Blacksmithy

. Lime manufacture

. Gobar (methane) gas

Collection of forest plants and fruits for medical purposes
. Shellac

. Gum and resins

. Kathe

. Fruit proeessing and preservation
. Bamboo and cane work
Aluminium utensils

. Polyvastra and

. Lokvastra

w N
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1 Such as All India Handicrafts Board,
All India Handloom Board
Central Silk Board
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ment of decentralised sector. A major obstacle to
speedy implementation of programmes in this spheré is
the presence of large number of agencies doing similar
jobs with different patterns of financial and other
assistance. If DIC is recognised as a model agency at
the district level for development of small scale sector
including the tiny, artisan based cottage and village
industries, a practical working relationship has to be
devised as the sporadic contracts are not enough. The
DICs have to be evolved from the planning process to
implementation stage. It is not the intention that
DICs should be the only channel for implementing the
programmes in the decentralised industrial sector.
Wherever other agencies have been independently
functioning, the DICs need not interfere with them.
But the DICs should be kept informed about what is
happening and should involved in all process of plan-
ning and implementation. Secondly, it is felt that there
are many areas where the presence of these agencies
is still not felt and the DICs can enter into these areas
either on itself or on behalf of the concerned organisa-
tions to carry out the programmes,

It is for consideration how the gaps in coordination
between the DICs and other concerned agencies have
to be filled up with a clear cut policy for development
of decentralised industrial sector and how the DICs can
be fitted into the policy pattern.

20 Point Programme and Rural Development

The revised 20-point programme enumerated by the
Prime Minister of India lays direct emphasis on the
development of villages and small industries and also
would employ such development for the purpose of
achieving several other térgcts enunciated in that pro-
gramme. Thus, on the one hand development of
Khadi and Village Industries and Small scale industries

Coir Board :

Department of Rural Development

SIDO

SIET Institute

Nationalised Banks

Technical Consultancy Organisations

NSIC

State Level Agencies and Corporations, and
District Level Agencies.
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in the rural areas is by itself an important objective and
its success on the other hand will largely depend upon
the extent to which the product of industry as also the
industrtal input is related to other sectors of the
economy. Production of agricultural implements
needed in the area, production of other gadgets required
for optimising the benefit from available irrigation,
enhancing the utilisation of irrigation potential, will
require industrial inputs. The DIC would be in the
best position to affect such integration with all other
priority objectives enunciated under the 20-point pro-
gramme. It is necessary that the DICs should chalk
out a specific programme of action for streamlining the
procedures and rendering long term and efficient ser-
vices. Selection of suitable projects, identification of
entrepreneurs, entrepreneurial  development pro-
grammes, technical training, raw material management,
marketing support are all areas in which specific action
to be taken in each DIC, should be clearly outlined.

According to the reports received from 324 DICs
during 1980-81, 237,564 new units comprising 1,77,236
artisan-based and 60,328 SS units were established.
These units provided employment opportunities to over
8.07 lakh persons. The credit assistance provided® by
financial institutions amounted to Rs. 286.80 crores, on
an average per DIC, during the period from April 1980
to March 1981, 73 units have been established generat-
ing additional employment opportunities for 2,491
persons. Credit assistance provided by financial insti-
tutions amounted to Rs. 0.89 crores per DIC.

During the 1981-82 the likely achievements in 384
DICs is estimated to 3,05,600 new units comprising
2,29,200 artisan-based and 76,400 small scale units
would be established generating additional employment
for 10.47 lakh persons. Credit assistance amounting
- to Rs. 374.36 crores would be provided by financial
institutions.

Role of DICs in Marketing Programme

Marketing occupies a strategic place in the present
day economic system. Over the years the character of
market has changed from the seller’s market to buyer’s
one. The small scale units particularly tiny ones have
to depend mostly on middlemen for marketing their

products as the former do not have a proper marketing
organisdtion of their own.
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So, the DICs can be considered to render assistance
and support to village and small industries in market-
ing their products as the marketing is one of their
functionaries. To evolve and implement marketing
strategies the DICs are expected to undertake the
following activities. :

(i) To identify suitable units and products for
marketing;

(ii) To conduct market survey and studies for
determining marketability of the products and
ascertain suitable market outlets;

(iii) To provide marketing intelligence by liaisoning
" with different agencies and pooling the infor-
mation based on market studies;

(iv) To develop and organise marketing outlets and
maintain a close and effective liaison with small

industrial enterprises;
P

(v) To help and assist small and village industries
in maintaining and developing standards,
quality control measures and liaisoning with

 testing centres/houses; C

(vi) To operate the programme of mini trade centres
and showrooms for exhibiting products of
decentralised industries; and >

(vii) To assist village and small industries for partici-
pating in the purchase programmes of Govern-

ment of India, State, Local bodies and Public
undertakings.

In implementation of programme, the DICs shalk
have close links with the state Small Industries Deve-
lopment Corporations, Consultancy organisations, the
National Small Industries Corporation and specialised

agencies undertaking the marketing assistance pro- -
gramme. ’

Conclusion

The two programme—DICs and IRD Tepresent a
new determination to tackle the formidable task of
speedy development of small industries and providing
gainful employment opportunities in rural areas. The
success of this great endeavour would depend to a large.
extent on the solid foundations that are laid through
pragmatic programme of action and close iniegration.
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between the two programmes The extension personnel -

should, therefore, fully realise the great responsibility
they have to shoulder in this pioneering task and should
try to utilise the resources and residues from agricul-
ture. For marketing the products manufactured in
rural sectors, the DICs should be useful functionaries
between the units and the potential purchasers and
users, by organising retail outlets through established
agencies like super bazars and marketing associations
or on its own. And if adequate working relationships
between the DICs and other promotional and develop-
mental agencies like KVIC are evolved, India can really
achieve self-sufficiency in every respect within a short
span of time and can minimise to a large extent the
migration of rural populace to urban areas.
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Sardar Vallabh Bhai Patel Award Scheme

FOR BOOKS (ORIGINAL OR TRANSLATED IN HINDI)

With a view to encouraging the production of standard literature in Hindi language in the fields of public
administration and management sciences including economic development, economic administration and
development administration etc., the Govt. of India have initiated an Award Scheme entitled Sardar
Vallabh Bhai Patel Award ‘Scheme for awarding standard books (original or translated) in Hindi in the
aforesaid fields. .

AWARD : Three awards of Rs. 10,000/-, 7,000/-, and 5,000/- respectively will be given for original
books in Hindi in the said fields. Besides, two prizes of Rs. 3,000/- each will be given for translations
into Hindi of standard original books in the above fields written in languages other than Hindi.

The decision regarding awards will be taken by an Evaluation Committee formed for the purpose. The
decision of the Committee will be final and indisputable. All or any awards may not be given if the
Evaluation Committee finds no entry meriting award. .

ELIGIBILITY : The Scheme is open to all persons excepting those employed in the Department of
Personnel and Administrative Reforms. This is the third year of the award scheme and the books/
translations publishéd/written during the past five years i.e. from 1979 to 1983 (January-December) only
will be entertained. Manuscripts/unpublished books will also be considered. However, the payment of
awards will be made after their publication.

LAST DATE for receipt of entries is 30th September, 1984. The books/manuscripts received after that

date will not be considered. The Entry Form and further details may be had from—

Under Secretary (Admn.),
DEPARTMENT OF PERSONNEL & ADMINISTRATIVE REFORMS,
5th floor, Sardar Patel Bhavan, ;
Sansad Marg, New Delhi-110 001 : 84/39
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Appropriate Technology and
Small Enterprise Promotion

PAUL BANGASSER

A great deal has been written concerning appropriate
technology over the past few years. It is now generally .
recognised that technological innovation has a major
bearing on such national development objectives as
employment creation, income distribution and the
satisfaction of basic human needs. What is needed is a
technological mix ‘““which leads to optimum use of
available resources in a given environment,” optimum
being defined as the maximisation of social welfare if
capital, labour and finished goods are all priced at their
social costs. Advocating small enterprise promotion,
the author explodes a lot of myths pervading against the
same.

Mr Paul Bangasser is Dy. Director, ILO Office, New Delhi. -

Appropriate technology and small enterprise promotion

A great deal has been wiitten concerning, appro-
priate technology over the past few years. It is now
generally recognised that technological innovation has a
major bearing on such national development objectives
as employment creation, income distribution and the
satisfaction of basic human needs. What is needed is
a technological mix “which leads to optimum use of
available resources in a given environment”, optimum
being defined as the maximisation of social welfare if
capital, labour and finished goods are all priced at their
social costs.'"

-By its nature, promoting small independent enter-
prises implies that control over the operations of firms
remains in the hands of the small-scale entrepreneur.
Consequently, the public authority has relatively less

1. D. Morawetz, “Employment implications of industria-
lisation in developing countries : a survey”, The Economic
Journal, London, Macmillan Journals Ltd., Vol. 84, No. 335,
Sept. 1974, p. 517.

2. The question of appropriate technology is an exterfhely
complex and multi-faceted on. Doing it justice is far beyond
our scope or means here. For the Sake of simplicity and ease
of expression, we use word “technology’” both in the sense of
specific production techniques and also in the more general
sense of the state of industrial art. The context wiil normally
make the sense clear. For an excellent treatment of the broader
issues of technology, the interested reader is referred to F.
Stewart; Technology and Underdevelopment (London, The
Macmilian Press Ltd., 1977).

national cultural identification. In practice, therefore,
and with appropriate allowance for variations in
national priorities and in the role to be played by
small-scale enterprise in achieving these priorities, the
planner can be expected to prefer technological change
which (a) increases productivity; (b) complements
labour rather than replaces it; (c) produces low-
income goods and services for the ‘“‘poor masses”;
(d) utilises local raw materials and can be produced,
maintained, and repaired by the domestic capital goods
industry; (¢) improves the efficiency of existing pro-
duction capacity; (f) encourages the channelling of
Jhorded or latent savings® into new productive invest-
ment; and (g) is compatible with existing mores and
social patterns.

Finally, and most fundamentally, the planner seeks
technical innovation which promotes a certain level of
inter-firm competition as a prod both for productivity
and for further innovation, whereas, the small entre-
nreneur (particularlv the more sophistirated eme1] ”

top quality goods for a sophisticated affluent margket,
to utilise synthetic or highly processed “raw” materials,
is horrendousl_v_ expensive when compared to local
income levels, and assumes attitudes and work habits
inconsistent with local traditions. It is, in a word,
inappropriate. Perhaps some of its labour-saving
peripheral features can be shaved off. Perhaps it can be
adjusted to use more local raw materials. Perhaps we
can find a cheaper wintage or a second-hand model,
Yet short of giving up the battle altogether, it seems
the only serious short-term option available. -

To be sure the lines of this dilemma are drawn
more sharply than they exist in reality. “Traditional”
technologies are not static. “Modern imported
machinery” is not an indivisible lump which must be
accepted en masse or not at all.. All imported
machinery is not necessarily modern; and all modern
techniques are not necessarily imported. Nevertheless
there is enough evidence of obviously inappropriate
investment decisions on the part of both private and
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of the particular production technique being utilised.
The careful analysis both of productivity levels and of
their increases shows that production technologies and
technical innovations are at best only minor factors.
The ILO productivity missions in the late 1950s achiev-
ed increases in labour productivity averaging nearly
80 per cent without introducing any technological
changes but simply by improving plant layout, machine.
utilisation and flow, materials handling, waste control,
work methods, payment by results and worker training
and supervision.® Even in industrialised economics.
aggregate increase in the fixed assets (including land
and building as well as machinery) accounts for less
than one-seventh of the growth in national income.'’

A corollary myth is the frequent assumption that
the most effective way to increasing a particular
industry’s productivity is to “modernise™ its techno-

“logy. From the evidence just presented, it is clear
that there is very substantial room for increasing output
and productivity on the existing technological base.
On the other side of the coin, there is also good reason
to suspect that efforts to improve an industry’s perfor-
mance through the introduction of a major technologi-
cal change will prove to be much more costly and of
much more ambiguous benefit than originally
expected.’®

16. See also “ILO productivity missions to underdeveloped
countries’’, International Labour Review, July and Aug. 1957.
In some instances, simple technical alterations were also intro-
duced, but if these cases are excluded, the average increase in
labour productivity actually rises to 83 per cent ! see also p.
Kilby. ‘‘Organisation and Productivity in backward gconomics,”
Quarterly Journal of Economics, May 1962.

17. E.F. Dension (why growth rates differ, Washington
D.C., Brookings Institution, 1967 (pp. 299 and 301) found that
“Non-residential structures and equipment’” was the source of
13 and I4 per cent on growth of national incomes between 1950
and 1962 for the United States and north-west Europe. respec-
tively. He also atributed 23 and 16 per cent to *“advances in
knowledge’, but this includes “management knowledge’ as
well as technical knowledge and-he concedes that ‘“‘advances -in
managerial knowledge may easily contribute as much or more
to measured growth as advances in technical knowledge”.

18. This phenomenon has been documented by many
authors and over a considerable time span, and our perfor-
mance does not seem to be improving markedly. Cf. P.M.
Glick, The administration of technical assistance (Chicago,

University of Chicago Press, 1957): A.O. Hiraschman, Deve- °

lopment projects observed (Washington D.C.,

Myth No. 3—There is a single optimum “‘lowest unit
cost” production technique for any given product. This
ntyth likewise seems to arise from the planner/adminis-
trator/economist’s underestimation of how variable,
uncertain and interdependent the techical aspects of
production are. The decision to ‘“‘lead” an assumedly
backward industry  towards this optimal production
scale starts one off “‘inventing a variety of enterprises,
specifying each in considerable detail as to products,
technologies, - scale, location, markets, finance (gnd)
management, Then for each such figment he must
consider the things that can happen to it, if he does
bring this particular figment to realisation. And this
task is endless”.!* Even setting a side contingencies of
a political and commercial nature, the number of
possible combinations of techniques and equipment
already available is immense: and both the stock of
techniques and the stock of underlying knowledge is
increasing constantly. In short, a rational compre-
hensive search for “the optimum technique” is an open-
ended exercise, and probably futile in any case.
Available evidence suggests that long-run average cost
curves are not ‘v’ shaped as' implied, but are actually
“U” shaped with a fairly broad flat bottom. Thus any
one of several alternative techniques, each with its
particular scale of operations, can achive virtually the
same average total unit costs of production.*® ‘

Furthermore, as we have already mentioned,
organisation, entrepreneurial and commercial factors
are easily of equal importance as technical factors in
determining an enterprise’s optimum scale of opera-
tions.?: These factors are often highly enterprise-specific
and may vary widely among enterprises operating

within the same basic environment. Thus, at any one

Brookings
Institution, 1967) : M.P. Millikan and D, Hopgood, No easy
harvest (Boston, Little, Brown and Company, 1967) ; W. and
E. Paddock, we don’t know how—an independent audit of
what they call success in foreign assistance (Aimes, Towa; Iowa
State University Press, 1973); J. Tendler, Inside foreign- aid
(1976). :

19. G.L.S. Shackle, ‘“‘Policy, poetry and success’’ in Cn
the nature of business success (Liverpool, Liverpool University
Press, 1968), p. 5.

20. F.M. Scherer, op. cit., pp. 75-85.
21. E.A.G. Robinson, op. cit.
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point in time there will normally be a variety of techni-
ques and sizes of enterprises all effectively comipeting
with each other within a given industry. Even in the
rare case where several firms are all using the same
techniques and equipment, there is little evidence to
assume that they will all achieve approximately equal
productivity. For example, among five rubber-creeping
firms in Nigeria all plants “were located in the same
geographic region and thus enjoyed the same advantage
in quantity and quality of raw material and labour
supply, all sold their product to the same market and
all used identical machinery with similar plant
layouts”.2? Yet the unit labqur requirements of the
most efficient firm were substantially. less than half
those of the last efficient, and the output per machine
was nearly four times.

Mpyth No. 4—A hoe is a hoe is a hoe. This myth
can perhaps best be explained-by an illustration. A
common hoe used by rice paddy farmers in Sri Lanka
would seem a fairly straightforward standard item,
subject to substantial production economies of scale.
" Yet there are at least 13 different designs of hoes
currently in use each one suited for a particular task
and/or soil condition.?® It may very well be feasible to
produce two or three standard hoes in large quantities
at an apparent saving in unit cost.*® Yet against this
apparent saving, must be offsct the lower efficiency
of the farmer by having to use the tong hoe but the
only one that is now avaiable. He can now prepare less
ground, he does more damage while weeding, it takes
him longer to harvest, etc. Because of the relatively

minor cost of tools in the over-all farm budget, even -

quite a small efficiency loss can more than offset a
substantial savings in unit tool costs.

Similarly, in several countries, the introduction
of modern mechanical spinning facilities has led to the

22. P. Kilby, op. cit., p. 305.

23, P. Nagawela, Les petites industries en Sri Lanka, les
realisations des “Divisional Development Councils’” (DDC);
Ph.D. thesis submitted to 1® University des Sciences sociales de
Grenoble, France, June 1977. He also identifies 4 different
types of Sickles, forks, 5 spades, 6 rakes and 21 knives all
currently being manufactured in small blacksmith co-operatives.

24. 1 am assuming, of course that a proper social cost/
benefit appraisal is made, which may be a very unrealistic
assumption.
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production of wool yarn much finer than the hand-
spun variety...too fine in fact to be used by the local
carpet industry, which was initially intended as a major
user of the factories output.”® There are certainly many
other instances in which standardisation in order to
exploit the anticipated production economies of scale
has actually inflicated significant but hidden costs on
the users of the discontinued items.2®

Mpyth No. 5—Modern ‘technology, once operational
is risk-neutral. In its simplest form, this myth assumes
that once the “bugs™ are worked out, the “modern”
technology will perform with approximately the same
reliability as that which it replaces; and, there is no
need therefore, for a special recalculation of ths risk
premium to provide for failure. Any risk premium is a
function of two variables, the likelihood of things going
badly and the resulting costs if this happens. But a-
modern technology ‘‘transplant” into a' different
economic environment normally increases both these:
variables, sometimes quite substantially. In the first
place, it typically leads to a major increase in external
dependence upon the supply of items over which there
is 'virtually no control. Imported spare parts, semi-
processed raw materials, highly specialised repair and
maintenance services, electricity and/or diesel fuel are
now all indispensable to the operations of the new
machine. If the supply of any one of these inputs is
interrupted, for whatever reason, the whole operation
stops. And the manager of the loeal co-operative or
common facility centre or whoever is directly résponsi-
ble for the utilisation of the machine is usually
relatively helpless when such a supply breakdown

" occurs. Secondly, modern technology generally demands

a substantial increase of specialisation within an indus-
try. This in turn implies an increase in internal

25. From reports on ILO technical co-operation projects.
In one case, the weavers actually had to respin this fine yarn:
into a two-ply yarn in order to make it heavy enough for
carpet weaving.

26. The two illustrations refer to intermediate goods usedi
in further production activity. An analogous effect occurs
concerning consumer goods. Although it is sometimes argued
that much of the differentiation among similar consumer
products is illusory, it would certainly be presumptuous to

- assume that consumers do not arrive any real benefits from

this differentation.
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dependence. Consequently, a breakdown of any one
operation or of the supply of any one input imposes
a stoppage or at least a slowdown on all the other
stages. This specialisation may in some circumstances
also imply less flexibility to meet changing patterns and/
or levels of demand. Finally, while such technological
“transplants” may result in less unit costs per output
the total fixed investment will almost always increase.
This fixed investment will have to be amortised regard-
less of whether anything is actually produced, and
chances are usually fairly good that a significant portion
of this amortisation will have to be in foreign exchange.

This phenomenon of increasing risk is most relevant
to large centripetal technological changes which require
significant organisational “‘rationalisation” for their
exploitation. But it can also apply to centrifugal
technological innovations. Consider for example the
case of electrically-powered hand tools which the
village carpenter purchases following the advice of the
small business extension agent. But he only uses them
for a small fraction of' their useful life because fio
hardware supplier in his vicinity stocks the cutting
edges which need to be periodically replaced.””

All these myths are easily recognised when isolated
and spelled out explicitly. But that rarely happens.
For a variety of reasons (political pressure to take
highly visible dramatic action, bureaucratic-vested
interests, aid-agency biases, sales efforts by equipment
exporters) they remain hidden in the framev»:ork
of presumptions within which specific investment
decisions are made. They all make the large-scale,

27. So far we have talked about the increasing risk factor
and its tendency to be overlooked only in the contextofa
developing country. But it is also valid for technological change
in a dcﬁelopment economy as well. See for example H.S.
Robinson; “Loss risks in large integrated chemical plants”
and ““Is operating process safety keeping pace with changing
technology?”’, two speeches cited in John M. Blair, op. cit., pp.
93-94. See also C.G. Burck’s account of the technological
problems of the ultra-modern Bay Area Rapid Transit System
“What we can learn from BAT’'S Misadventures”; Fortune
Magazine, July 1975 (Time Inc,; New York), p. 104 et seq.
“BART’'S fundamental problems...arose from a profound
underestimation of the difficulties that were boundt o occur
when new techology was applied to an old form of transpor-
tation.” p. 105.

high-capacity machine look more efficient than it
actually is. As such, they collectively lead a de facto
technology policy which prejudices development efforts
against the smal! producer utilising local methods and
resources. And this prejudice operates regardless of
whether the relative prices of capital and labour reflect
their scarcity values. it
C. A workable concept of appropriate technology for
small-scale industry

So much for why appropriate technology requires
active promotion and so much for the prejudices under
which it labours. Let us now try to outline a workable

concept of appropriate technology within the context
of small-enterprise promotion.

One way to approach this question is from the
negative side, by considering the characteristics which
tend to disqualify a specific technological innovation.
Four come to mind. Firstly, any innovation which
causes a major shift in the ratio of capital to labour
inputs per unit of output can be considered relatively
capital-intensive. Secondly, any innovation which
requires for its exploitation a scale of operations or
organisation radically different from that scale current
among other wunits within the local economy
(but not necessarily current within the same industry)
can be expected to cause diseconomies of scale in
its over-all managment, its internal organisations
and operations and in its relationship with the
rest of the economy (e.g. purchases, marketing,
transport). Thirdly, the risks associated with the
innovation, both in terms of controlling the factors
required for implementing the innovation successfully
and also in terms of absorbing the costs implied in the
event of failure, must be within that range which the
innovating entrepreneur can bear. Finally, to the extent
that techno]ogicallinnovation results in (or reinforces
market dominance, it can be expected to lead to
organisational inefficiency, a misallocation of resources
and “‘excessive” proﬁts;gn the part of the innovating
enterprise. e

Turning these disqualifying characteristics é.round,
we can state the general rule that the appropriate
technological innovation is the one which (a) does not
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radically change the ratio of unit capital to labour costs
of the finished product: (b) which does not require a
major change in size or structure from existing enter-
prises; (c) which involves a financial risk within the
range bearable by ‘the local enterpreneur: and (d)
which increases or enhances the competitive vigour of
the economy. In principal, any innovation which meets
these criteria can be considered appropriate. We can
take this concept a bit further and say that technologi-
cal change which represents a marginal improvement
over traditional methods will almost certainly meet this
test. These should perhaps receive the planner’s first
priority.*®

So far this considers technological change only
within the context of single specific innovations. For
the small entrepreneur, technological innovation is a
sporadic, ad hoc event. For the planner, on the other
hand, technological change is much more a continuing
process. Individual innovations complement (hopefully)
each other to create a dynamic gradual technological
evolution across a broad front. The planner, therefore,
may leave the initiative for specific innovations to the
people who will have to make them work (i.e the
entrepreneur), but he is still very much concerned that
such technological innovations do in fact occur, that
they occur over a wide front, and that they aggregate
into a broadly based technological evolution of the
economy as a whole. This broad dispersion of techno-
logical innovation is particularly significant to small-
scale industry promotion since it is a_sine qua non if
individual isolated innovation is not to lead to market
dominance by the one or two 'entrepreneurs (large or
small) fortunate and/or crafty enough to have innovated
first. $

From the above, we can conclude that an appro-
priate technology policy for small enterprise promotion
will have two basic elements. Firstly, it will ensure
that technological change in a general sense does in

28. Regarding the preference for marginal improvements
on existing techniques, it may be worth noting an often over-
looked lesson from developed countries. “It is axiomatic
-among aerospace engineers that if more than 10 per cent of a
project is new technology, it's going to run into a lot of
problems.,’ (C.G. Burck, ibid., p. 105,
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fact occur and that it takes place on as broad a front
possible. Secondly, it will ensure that specific innova-
tions by individual small entrepreneurs conform to the
four characteristics mentioned earlier. Within these
two objectives, there should normally be a decided
preference for marginal improvements of existing
techniques over large technological jumps.

D. Promoting appropriate technology for small firms

Clearly specific efforts to promote appropriate
technology for small firms will depend upon the unique
circumstances of each country. From the earlier
discussion it is also clear that appropriate teehnology
is as much a point of view, a perspective from which
to view specific innovations, as it isa particular pro-
duction technique. In the case of smali enterprise
promotion, the primary decision maker is the small
enterpreneur himself. This is as it should be since he
is normally the one who will both bear the primary
responsibility for making the innovation productive
and suffer ‘most of the consequences if it is not. He is
also in the best position to judge before the fact how
really feasible a proposed innovation actually is. This
leaves three broad levels of action open to the public
authority : (a) creating favourable general conditions :
(b) encouraging the demand; and (c) stimulating the
supply.

(i) Creating favourable general conditions

This is largely 4 question of broad macro-economic
policies. Three such broad policies are of particular
relevance to technological change. Firstly, the relative
prices of capital, labour and products should reflect
their economic scarcity. The general consensus among
informed observers is that the small-scale sector faces
by and large, effective prices for capital and labour
which do reflect their respective scarcity, This is much
less so the case, however, concerning products. Overt
price discrimination is probably less frequent than
covert forms of discrimination such as high “discount”

" because of allegedly greater - variations in product
-quality or- relatively expensive (albeit “refundable”)

costs for tender documents for bidding on public
purchases. Perhaps the most significant commodity
pricing bias is the overvaluing of local currency, which
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makes foreign goods unrealistically cheap domestically
and local goods unnecessarily dear in the export
market.

The second broad area for encouraging appropriate
technology is in ensuring a stable economic and social
enyironment that encourages private small-scale
initiative. As a general rule, the fewer uncertainties
about his environment a potential small-scale investor
must ponder, the more confident and willing he will be
to make such an investment. The most basic condition
for this is obviously the maintenance of civil order.
Part and parcel of this is a public administration
which both is and is seen to be objective and even-
handed and efficient. Basic policies about, say, the role
of the private sector certainly can and do change.
But the few and smaller such changes are, and-the
more precise these policies are, the better.

Finally, infrastructure is critical to technology. As
we have already seen, technological upgrading normally
means an increasing dependence of the small enter-
prise on the supply of factors outside its control. The
supply of electricity, the maintenance of roads over
which raw materials and/or finished products are ship-
ped, parcel post for spare parts, telephone and tele-
graph for communications, are all government services
of paramount importance to the small producer. As
in the case of the policy environment, the issue is not
that any particular service reach a high level but rather
that all achieve a minimum level of coverage and
reliability.

(i1) Encouraging the demand

Encouraging the demand for appropriate technology
involves making it at least competitive and preferably
more profitable than its inappropriate alternative. This
also implies ensuring that those who want to innovate
have the means to do so.

One obvious step is to make the expsnsive imported
equipment pay its full social cost. In an environment
of unsubsidised capital, competitive labour markets and
free exchange rate determination, the private cost of
the imported machine is probably an acceptable
surrogate for its not social costs. But in more common
circumstances recourse should be had to other more

direct measures, such as a tax on imported machinery
and equipment. :

Several areas of initiatives are also open. Infor-
mation about the range of technical alternatives is
certainly an important one. Several media (newsletters,
technical memoranda, technical referral networks)
would be appropriate. It is also important that such
information-oriented initiatives be aimed not only at the
small entrepreneur, but also at those with whom he
does business, such as his banker.

Lack of access to capital at virtually and price is a
common complaint of very small entrepréneurs. Thus
another area for initiative may be increasing the supply

-of capital available to the very small entrepreneurs.

Two pitfalls, however, should be avoided. Firstly,
while there may be a case for making more capital
available, there is no case for subsidising this availabil-
ity. Many small loans cost more to set up and admi-
nister than one or two larger loans; and they should be,
expected, therefore, to pay accordingly. (There should
also be, of course, creativity and flexibility in channel-
ling this capital efficiently, e.g. credit unions and
collective guarantees.) The sscond caution concerns
earmarking capital for fixed investmsats. Bankers and
creditors in general often prefer to see their money
backed up by some “hard”, tangible assets which they
can claim if things go sour. While there may be somsz
logic in this from their perspective, earmarking lendable
funds for investment in fixed assets tends to encourage
capital-intensive production.

The content of vocational training programmes is
another area open to initiatives. In many instances,
the de facto definition of a skilled worker is the ability .
to operate a modern machine. The more sophisticated
the machine, by implication the more skilled is its
operator. The more vocational training programmes
emphasise this machine-oriented training, the more
they encourage the small and the large entrepreneur
alike to lean towards capital-intensive production
methods. What is needed are training programmes
which develop skill and versatility with hand tools and
simple machines which the trainees can expect to find
in actual use after they leave the training centre.

So far, we have concentrated on the economic
motives of our agent of change, the small entrepreneur.
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But.while he may be economically rational, pecuniary
rewardscwill probably not satiate his appetites. We
have already scen how ‘“engineering man” tends to
crowd out “economic man”’, particularly as economic
exigencies become less demanding, Perhaps more
efforts could be usefully devoted to enhancing the social
status of the small innovator with the community.
Some of the information media mentioned above might
also be effective for this purpose.

(iii) Increasing the supply

On this side of an appropriate technology policy,
two tandem directions for public initiative are in order.
Firstly, the range of feasible alternatives open to the
small entrepreneur should be as wide and with as few
gaps as possible. A number of mechanisms can be
employed. Basic R and D into alternative techniques,
prototype production and the establishment of model
units; all have their role to play. Each mechanism,
however, needs to be closely associated with a system
both for disseminating its findings to the intended final
users and also for getting “feed-back” from these users
concerning their usefulness.  Subconiracting, in the
sense of a large parent firm (often expatriate) surround-
ed by a series of small satellite firms supplying it with
particular inputs, is also an effective means of exposing
smaller firms to modern managerial techniques.

The second direction concerns the encouragement of
a healthy local capital goods industry.A This is clearly
central to the efficient operations of large as well as
Small firms, for it supplies spare parts and maintenance
and repair services essential to all sectors of the
‘economy. It is also noteworthy that the manufacture
of machinery and equipment is itself a relatively labour-
intensive industry in which small firms have a distinct
competitive advantage. Associated with a rigorous
capital goods industry may also be some sort of legal
protection so that inventiveness is advantageous not
only for the user but also for the inventdr.

E. The special problems of artistic handicrafts and
cottage producers 3

Earlier we stated that the technological dilemma is
often less significant than assumed. There are still
circumstances, however, where even a minimal amount
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of technological upgrading runs into major organisa-
tional difficulties. This is particularly true for artistic -
handicrafts and for cottage .industry. In the case of
artistic handicrafts, the infinite variations of design
that ean only be achieved by skilled handwork are a
major attribute of the finished products. Technologi-
cal change which reduces the scope for product. differ-
entiation will in effect undermine the craftsman’s
market competitiveness. Thus the principal areas for
significant technological charge are in the peripherél
activities such as preparing raw materials and/or
finishing of end products. But the firm economies of
scale for these peripheral activities are usually radically
different from those of the core activity (carving,
handweaving knitting, etc.) and there is an economic
tension between the positive scale economies of the peri-
pheral activities and the negative scale economies of the
core activity.

Concerning cottage producers the situation is
slightly different. Here the key economic factor is the
utilisation of a resource which would otherwise be
wasted or is available in only very small scattered
amounts. In most cases this resource is labour,...idle
periods during the agriculture cycle, older people who
are also looking after children, women also tending a
market stall. In these situations, t::chnological inno-
vations to improve productivity are desirable only so
long as they do not conflict with the performance of the
dominant activity Care should be taken to consider
not only the dominant activity of the-individual but also
of the economic “group” of which he/she is a part.*® In
other situations where the limited resource is a raw mate-
rial only available intermittently or in small quantities,
technological upgrading is unlikely to yield significant
economic benefits until there is an increase in the physi-
cal supply of the “b?ttlenecked" raw material.

For both the artistic craftsman and the cottage pro-
ducer, therefore, common facilities services play an
important technological role and the public authority
can normally take a more direct part. Most common

29, For the importance of this economic ““group’’ concept,
see J. Mouly, ““Some remarks on the concepts of employment,
underemployment and unemployment'; International Labour .
Review; February 1972, ILO, Geneva, 1972), Vol. 105, No. 2;
pp. 155 to 160. :
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facilities fall into one of three types. The first allows
the craftsman access for short periods to tools and
equipment which his scale of operations cannot justify
owning outright, He either takes the tool/machine to
his workplace or brings his work to the machine, but
in either case he maintains direct control both over the
immediate activity and also over ths over-all production
process. In the second type, the common facility
carries out for the craftsman, but at hisl initiative, the
production activity involved. For example a carpenter
may have wood which he had dragged out of the forest
kiln-dried and which he then takes off to his own work-
place for making up into furniture. The common faci-
lity centre acts as a sort of subcontractor to the artisan/
enterpreneur. In the third category, the common faci-
lity centre itself acts as the entrepreneur, at least for
this step of the production process, and operates in
effect as a supplier of a semi-processed input to the

artisan/cottage producer.

Obviously, the choice of organisational model will
depend upon immediate circumstances. Yet regardless
of how the service is organised, there are certain fea-
tures of all three which affect ths choics of technology.
Firstly, material handling problems become critical.
The commodity must be easily transportable and
durable enough to support the several physical movings
involved. Secondly, it should be easily quantified and
measured to facilitate the several changes of responsi-
bility for its safekeeping. It should be of a fairly
standard nature so that its production does not have to
be intimately synchronised with the manufacture of the
finished product. Finally, there should be significant
enough economies of scale to justify the extra costs
implied in organising its provision along common faci-
lity lines.




Even her mother forgets how

she has changed

Those who are nearest are often the last to notice

the change—because they see her every day. But she
minds it when they do not treat her as a different person,
$o sometimes she has to tell them how she has changed.

To most housewivas in India,
Hindustan Lever is the supplier of
weii-known products—Sunlight,
Dalda, Lux, Lifebuoy and a host
of others. But this company has
rown and changed especially

n the last five years—so much,

. that we thought we should
tell you something about it,

Do you know that about 60% of
@ur total investments in fixed assets
foday are in projects in the care
sector or sophisticated technology?

‘Wext timo you see her, please remember sne has grown and is changing.

That we have an investment of -
nearly Rs. 3 crores and a recurring
expenditure of about Rs. 1.5 crores
per annum in the largest private
sector R & D Centre in India?

That over 50% of all our managers
are scientists and technologists?

A company goes the way its capital
is invested and its management
chooses the direction. Our direction
is clear: technology-intensive®
seciors of national priority.

'" HINDUSTAN LEVER LIMITED
A changing organisation
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Building Productivity Culture

G. SARAN

Even with the often preceived macro-level necessity
of productivity as the means of expediting economic
growth—a key for early eradication of poverty, one
finds relatively very little in terms of an organised effort

* translating it intq action. Similar to what other
societies have experienced in our country too, it is hot
uncommon to see a vast majority of people still
considering productivity as someone else’s concern.’
This paper focusses on the need for building a deliberate
well-organised effort for management of prod uctivity
in the entire organised sector and otherwise.

-
Shri G. Saran, General Manager, Bharat Heavy Electricals
Ltd. New Deo:lhi; Currently responsible for
Productivity Management function in the company.

introducing

Productivity Year : 1982 —A National Overview

The year 1982 heralded our respected -Prime
Minister’s call to observe it as the ‘Produetivity Year’.
Activitywise initial months saw some Government
meetings discussing the subject. Prominent among
them was the one in which the Prime Minister spoke in
a Secretarial level meet emphasising'the essentiality of
enhancing productivity in all spheres of economic life.
Few articles and notes in the newspapers followed.
Government’s continuing concern was brought to the -
fore by Finance as well as Industry Ministries of the
Government. In one of Hon’ble Minister very first
meets—an address to a gathering of NPC, he brought
out lucidly specific directions for enhancing produc-
tivity. The National Productivity Council did engage
itself into developing organisational processes and
launched a series of programmes and made announce-
ments for industrywise awards. A few Public Sector
Organisations created separate groups to evolve/operate
the ‘PRODUCTIVITY MANAGEMENT function, yet
some others conducted well-organised studies.

Private institutions conducted similar symposia,
workshops and seminars to discuss various aspzcts of
productivity. Bodies like Times Research Foundation
convened an essay competition on productivity and also
a workshop on Price Controls in Indian Economy.

In the middle of the year one could ‘simultaneously :
see newspaper reports linking the productivity call with
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the long drawn textile strike. Many journalists and
some other institutions apprehended now and then that
1982 may end up as the least productive year.

In the traditional way, the year’s end saw a sympo-
sium concluding that the objective of the Productivity
Year has teen achieved and that people have become
aware about productivity. :

Any serious student of Management, Economics or
Productivity would be curious to know what and how
much has been really achieved by organisations in
Government and Industry; Public Institutions like
Schools, Hospitals or the Municipality; in the Infras-
tructure services and business in Public cor private
Sector, to enable furtherance of this cause.

While a well-quantified conclusion - would call for
conduct of detailed surveys/research, one could observe
certain emerging patterns out of the debate that got/
generated during the year and the cognizable efforts
made by certain organisations in terms of productivity
targets. In the process the later organisations also
generated considerable productivity consiousness and
new directions for introducing a productivity work
culture. :

Unaware of actual efforts, may critics questioned
the- utility of the large number of academic debate and
such dedication to productivity at the verbal level.
Giving them the benefit of doubt, it may be worth
" pointing out to them that injecting concern for Produc-
tivity amongst- the economic and business leaders of
the country is a must, irrespective of the cost incurred—
for the simple reason that productivity is a means of
survival and cannot be warded off as a fad. The fact
that it is permeating into the national psyche stands
confirmed by the fact that organisations like BPE, NPC,
AIMA, IIPA, ASSOCHAM are discussing various
aspects of PRODUCTIVITY more rigoursly.in 1983
than during the Productivity Year. Such manifesta-
tion, if it be true could be related to environmental
cause and effeet phenomenon impacting the minds of
economy léaders. The causes can be classified as :

* Pressure on resources

* Growing realisation and emphasis on minimum
social/welfare needs of the large population
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* Statistical alarms—significant among them being
the deteriorating capital output ratio.

Judging the notes and reports one can see three
distinct emerging segments of thinking :

Government, and the Government Influenced/Directed
Segment

Though much has been desired by the Prime Minis-
ter from a good number of Government/Public Sector
organisations, the initative and achievements of many
others stand recognised for their having generated new
directions. The recently held ‘Public Sector Under-
takings Productivity Workshop’ is an excellent example.
In this a large number of public sector organisations
got together to discuss the theme “Consolidating
Experiences for Organising Productivity Management’.

The Critical Segment

While the above group looked searching for ans-
wers, many Societics and Private Bodies continued to
find fault with the Government, the Bureaticracy and
the national policies highlighting them as the key to
the doors to productivity improveme'nt. Very little
appears to have been talked about the possibilities of

what they can do to initiate and contribute to the

counfry's economic and social development as responsi-
ble corporate or social organisations. If has been indeed
an exception to read Dr. Freddie Mehta, Director, Tata
Sons, who, while being critical of holding of too many
seminars and symposia on productivity exhorted the
private sector of its responsibilities. In introducing the
paper presented to ASSOCHAM in March 1983, he
quo!es' Great Britain’s decade 1945-55, when tremen-
dous efforts were made to study productivity practices.
He cites now innumerable symposia, workshops and
.conferences were held, reports generated and dissemina-
ted. In effect, however, as f)'er Dr. Mehta, the pro-
ductivity in Great Britain declined during this period.
After his subsequent analysis in the paper of the current
national scenario, Dr. Mehta raises certain basic ques-
tions to the private industry like “the private sector

ought to take hard look at itself in the context of waste-

ful use of oil and raw materials”. He asks “how many
of them could genuinely claim R & D achievements” or
“what they did to use the by products.” The private
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sector, he said, “was found of saying that skill forma-
tion was as important as capital formation...But how
many took up specific programmes for upgrading skills
of their workers,” he questioned. (Mehta, March 1983.)

The Unconcerned Segment

Last and perhaps the largest group is the one which
is unaffected and untouched by any talk of productivity.
To them it is an alien concept and perceivably not
possible of application in our environment.

Overall, thus, we have as a Society, certainly not
adequately responded to the national call. We should,
therefore, continue to make further attempts to under-
stand the implications and compulsions of productivity.

‘Response Time Lag

Examining the international scenario one can draw
some solace that we are not alone in this response-
time-lag to a call for economic survival. Britain, U.S.
and Europeans have all gone through this. The exam-
ple of United Statesis perhaps the-most current and
relevant. Only a few decades ago we all considered
America as the highest Temple of Learning as regards
Productivity. But lately their own Temple seems to
have shifted to Japan and now South Korea. Seemingly,
it would appear that societies tend to develop an inertia
tied up with the internal system. Some have built-in
early warning systems and course-correction features
whereas others take longer time to react. Respond we
all must! If we have to survive. To quote Dr. F.A.
Mehta again where he described that Japan itself was
slipping down in the later part of the decade 1960s and
the society was revolting against both productivity and
growth,

““It was the OPEC whxch has again brought the new
Japanese generation back to the path of maximising
growth and productivity. As some Japanese
sociologists privately say: Japanese society owes a
debt of gratitude to OPEC for restoring to it the
solid virtues of its neo-confucious culture.”

This raises some basic issues about the compulsions
and concern generated in India due to national and
international socio-economic pressures. Since the
response has not been large enough, one can say that
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either the intensity of the forces demanding change

are inadequate or our perception mechanism is too
slow to react to the environment.

Profit : The Main Drawing Force

But before we go into “identifying the reasons for
slow responses, it will be appropriate to see the ‘Profits’,
‘Price’ and ‘Productivity’ relationship in a rationalised
model form. Based on the classic definition of pro-
ductivity i.e.
Output,
Input
attempted in the following figure 1 :

such a rationale correlating profit dynamics is

PRODUCT as output

TRODUCTIVIEE = S T5oUhc &

"

Variatio n

Ve n ariation in

|Resource Quantit roductivity.
ariation in
Profits

B
fVaTsation in 'L
Variation in Variation in Varistion in
Rescurce Prite [ Price Recovery % Product Price

]
Fig. 1

Veristion in
Product Quantity

=

r\.'-;-.l. ation in
Revenus

Cost
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PRODUCT Price
PRICE REQOVERY = oo Ohion P

Physical Quantity Ratio : Productivity

In developing this model! the central set of horizon- |

tal blocks bave bzen drawn to represent: ‘how’ in the
Conventional System ‘Variation in Profit’ is achieved
through ‘Variation in Revenus’ and the corresponding
‘Variation in Cost’. The top set of blocks exhibits the
corresponding physical-quantities’ dynamics ie. of
input (resource) and output (product). In fact *Varia-
tion in Producéivity’, in its elementary sense is derived
from the variation of ratio of these two components
i.e. “Variation in Pr@duct Quantity’ and ‘Variation in
Resource Quantfty’.

" In the national context any increase in the ratio
between product quantity and resource quantity, which
results in a positive variation in productivity would
alone accelerate the rate of growth of GNP.

-j—--‘l -




70
Price Ratio : Price Recovery

To study the parallel price dynamics mechanism let
us look at the bottomline set of blocks. It will be
appreciated that the price of input and output which
impact the ‘revenue’ and also the ‘cost’ flows through
to ‘Variation in resource price’ and corresponding
‘Variation in product price’. Analogous to the pro-
ductivity ratio, thus one can visualise a ‘price recovery’
relationship at any point of time. When ‘product
price’ increases at a faster rate then ‘resource price’
the result is “Price over recovery.” Other factors
remaining constant, “Price over recovery” will have
correspondingly direct increases in profits. On the:
contrary “Price under recovery” occurs when resource
prices increase at a faster rate than product prices.
All other factors remaining constant “Price under
recovery” impacts directly in decreasing profits at a
quicker rate.

Productivity—Profit—Price Recovery link

Focussing on the central vertical set of blocks, we
can see the relationship between the “Variation in price
recovery” on the one hand and the “Variation in Pro-
ductivity” on the other as the two sides of a sea-saw.
This puts the Productivity-Profit-Price recovery rela-
tionship in the correct perspective in contrast to the
normal profit picture as the difference between the
revenue and the cost shown horizontally in the central
block set.

The Easier Option

Giadual upward price regulation of items required
to meet minimnm human needs like ,agricultural pro-
ducts and minimum wages is obvious in any developing
economy. Consequent upward variation in ‘Resource
Prices’ for industry inputs implies choosing between
raising PRODUCTIVITY or PRICE* RECOVERY
as a means to even sustain the same level of profits.
While the former calls for better management of
resources the later focusses on probi%g the market for
obtaining an increase in product price. Here again,
though in the case of Government controlled business,
prices are subjected to regulation; the Private business
remains free to a Targe extent. They have, a preferential
door open to play with—the market forces. Our
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market being sheltered by the Government which is an
essential feature of its policy to protect the economy is
thus favourably availed by Private business to its
advantage. This is obvious from the following emer-
ging business behaviour patterns in a large number of
cases barring some well-managed organisations, who
are also subjected to price control : -

*Preference to trading where material changes hands
many times before it is finally worked upon;

*Concentration of effort to buy and trade licencing
capacities; and

*Applying of energies to maximise gains through
‘price recovery’ by pushing the product prices in a
famished market.

It is indeed a tribute to the Indian society which has
continued to absorb the increasing price burden with-
out much reaction as indicated by the absence of orga-
nised consumer reaction even in urban areas. It is
still bigger a tribute to our Government which has con-
tained the inflationary pressure through appropriate
monetary and fiscal management even when producti-
vity levels are low, more so when the developed econo-
mies are moving through a state of economic °
depression.

Productivity Further Analysed

In further developing the rationale for GNP growth
which has a direct relationship with the productivity
incremental, two components emerge for sharp serutiny.
These relate productivity to ‘Variation in Capacity
Utilisation’ and ‘Variation in Efficiency and Effective-
ness’ as shown in figure 2.

Variation , Variation in
l - +*
in Frofits | Productivit

Veristion in Capacity
Utilization
*

Veriation in Efficiency
and Effectivences

Variation in
Price Recovery

Fig. 2

Variation in Capacity Utilisation’

Capacity considerations should really be viewed
under two specific scenarios. One dealing with the
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resource-set which the Economy/business currently
holds and the other related to the possible ‘resource-
set’ of the future. The latter is understandably created
-as a part of the corporate planning process for future
investments. :

* Current ‘Resource-Set’

The term ‘capacity’, (keeping away the adjunct
‘utilisation’ for-the present) has bogéled many a
mind. Any number of studies and references
could be recalled. All types of definitions and
figures are mentioned as currently seen in the
newspapers referred in reports like that of COPU,
references quoted about the abuse of the licencing
and exceeding of production by monopoly houses
beyond the limits. To this picture the titles

~ Installed Capacity’, ‘DPR Capacity’ and Achiev-
able Capacity’ (often related to process industries),
lend a generalised supporting backdrop. It is not
uncommon to see Business/Industry. Institutions
and Monitoring Bodies using any of these titles as
a datum for referencing and at times reporting
much more than 1009, capacity realisation or a
very small percentage depending upon the situa-
tional scenario. On the contrary the major
national objective as mentioned by the Hon’ble
Union Finance Minister, Mr Pranab Mukherjee
in his recent talk at a seminar on Management
of Economic Development—New Horizons
(IIPA), spoke about the ensuing Government
p&licy-ina different direction. To quote “The
major objective of Government policy in the coming
years would be to increase productivity of invest-
ments made So far to make them yield adequate
returns in the form of higher production and gene-
rate resources for further investment.” If this is
to be translated into action, which we must “for
survival, the term capacity relating to existing
resources would have to be reviewed much more
critically. Goals for optimisation would then
focus on areas like :

— Achievement of maximum possible, from the
current available man-machine set after appli-
cation of all available management tools and
techniques that produce synergistic effect.

— Lifting the level of capacity over the one
‘referred above by incorporation of minor
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resources, synthesising therein the method of
line balancing. This then becomes relevant to
modernisation with minimal expenditure.

— Basic level technology upgradation which can
be brought about by greater involvement of
people in innovative process. This would
imply enhancement through aecceleration of
technological processes through priority spend-
ing on innovation for capacity improvement.

— Application oriented R & D and its diffusion.
This too appropriately planned would lead to
.systematic and optimised growth of capacities.

* Future Resource-Set

With competition becoming more and more tough,
advanced countries and international business is
realising the void in corporate planning relevant
to productivity in future investm:pts. " Roy Hill
writing in the October 1980 International Mana-
gement issue, referring to a Chicago Symposium
writes “Here are some of the management po-
licies : decisions and mistakes which can seriously
affect productivity :

— Too little attention and preference given by
Corporate Planners to segments of the business
which offer unusual productivity gains rather
than those where the productivity potential is
marginal.

— Insufficient thought devoted to the degres and
longivity of productivity improvement as a
factor in capital investmznt decisions. Although
in the short run, corporate earnings can be
improved by acquisitions based on profit poten-
tial, in the long run they may well bs bette:
served by acquisitions which contribute to
productivity.”

(Hill, International Management 1980,)

In this connection a reference from BHEL, having
taken a lead in introducing productivity management is
also relevant. In directing the preparation of a paper
for discussion in the Joint Committee of the BHEL’s
Productivity Programme 1982 under the title “An
Approach Paper”, Chairman BHEL, Mr. K.L. Puri
emphasises on building close relationship with the
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planning processes as a long term strategy for produc-
tivity improvement. To quote para 6 of the paper :

L 6-

For effecting long term productivity improvement
a close relationship of the planning processes
employed in development of operating: pro-
grammes with corporate strategies extending into
marketing is essential. A good advance order
book with stable markets_provjdes the right base
for decisions in favour of standardisation, preduct
batching, and application of other innovative
features. On the other hand maintaining of a
close link between opaerations planning and

Long Term Strategy

corporate growth can bring back qualitative and ‘

quantitative informatjon regarding future capital
investment decisions.”

(BHEL Corporate Study Group papers 1982).

The above features highlight, how increasing ca-
pacity utilization can be optimally matched with invest-
ments extending from current to future assets if pro-
ductivity is made the pivotal point for capacity growth.

“Variation in Efficiency and Effectiveness’

Any number of Research, Survey and Study docu-
ments from the developed coutries confirm the vague-
ness with which “PRODUCTIVITY” is comprehended
by people and organisations at large. Most people
associate the concept of productivity with production
and manufacturing because that is where resources
manifest themselves in a cognizable and tangible form.
Historically, this is the area which has been prominent-
ly subjected to measurement and efficiency considera-
tions. The stress thus remained mainly on improving
the ‘efficient’ use of inputs like man, materials,
maehines. That is how perhaps the classical definition
of productivity got framed. Later developments are,
however, taking PRODUCTIVITY to macro Business
situations and Public Services. Further it is being
stressed that output should be considered in terms of
‘Performance Achicvements’ with ‘Effectiveness’ as the
core consideration. :

Productivity, The End Result Variable

With consensus developing towards limitations of
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global resurces and nations fighting to retain their com-
mercial top competitive status on the one hand and
societal and human needs getting greater emphasis on
the other, Productivity is finding new definitions. Out
of the many ratios the one emerging from Norwegian
Productivity Institute is perhaps the most appropriate.

Satisfaction of Human Needs

ERODDCHIVIEY = Economic Sacrifices

Keeping these emerging concepts of productivity in
view one has to visualise the challenges which any
productivity effort throws up. It must permeate all
human activity and through the efficiency-effectiveness
contribution ultimately create synergistic effects in the
‘man-machine system and maximise human satisfaction.
A chronological study of the nature and type of deve-
lopments in this field and institutions that have sprung
up in the countries with lead economies confirms this
trend. There is a cognizable shift from study of the -
shop floor output/input ratio on to white-collar areas,
to the impact of organisational outputs on society and
ecology and last but not the least on the quality of work
life. Efficiency and effectiveness are thus to be seen as
significant components of ‘Productivity’ as an end
result variable. :

An Introspection

Even with the often perceived macro-level necessity
of productivity as the means of expediting economic
growth—a key for early eradication of poverty, one
finds relatively very little in terms of an organised effort
for translating it into action. Similar to what other
societies have experienced in our country too, it is not
uncommon to see a vast majority of people still consi-
dering productivity as someone else’s concern.

This for building a deliberate well-organised effort
for management of productivity in the entire organised
sector, to begin with. This should objectively focus on
micro-level activity and attempt to stop waste of all
forms on the one hand and find ways and means to
infuse innovation to make the management of resources
more efficient for obtaining effective outputs on the
other. Action on these aspects needs to be organised
on priority with involvement of the highest levels to
enable crossing the humps of a debt trap and the
poverty cycle, currently haunting the economists.
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Tae Dzbt Trap

To understand the implications, even a layman will

_appreciate that unless we help the growth of real GNP

at an accelerated pace from the available capacities by
making use of productivity methods, the Government
will find it difficult to contain the pressure of price rise.
and inflation through monetary and fiscal management
for Jong. Unless the physical output rates grow faster
than what we have achieved, we may find it hard to
justify the growing capital output ratio index. The
deteriorating current figure of 6 : 1 is highlighted time
and again and should be a cause of growing concern.
Such pressure on capital requirement for maintaining
minimum levels of growth can be internally—met only
upto. a point through savings and fiscal policy adjust-
ments. As some economists observe, if the growth
rate of capital formation is not substantially increased
through recycling by better usage of available resources,
the country could be sucked into the international debt

trap.
The Poverty Cycle

Any reference to growth of GNP, poverty and standard
of living remains incomplete without reference to popu-
lation. The latter is a very strong component whenever
reference to other aspzcts of economic growth are dis-
cussed. Added to this is the right stress of the Govern-
ment in maintaining focus of economic growth on
equity for the entire population. In a recent reference
Dr. M.B. Athreva while talking to the Asian Directors
Conference organised by AIMA at Kathmandu,

.spoke about some relevant relationships in the follo-

wing table :

Average growth of VI Plan  Expected  Potentially
GNP '

Targets Rates possible
Achievement
Growth rate 52% 4.5% 6.0%
Population growth B 219% L.5%
Per Capita growth
rate 3.4% 2.4% 48 %

It will be seen that the average growth rate of GNP
targetted in the VI Plan @ 5.2% and a population
growth rate of 1.8% will give a per capita growth of
3.4%. As against this the expecied rates are 4.5,
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2.1% and 2.4%. It is computed that at this low 2.4%
per capita growth rate it will take nearly 60 years to
provide the average minimum food requirement of 800
calories to the growing population (normal requirement
being 2400 calories). On the contrary if the GNP
potential achievements can be made feasible by raising
the rates to 6% and the population growth brought
down to 1.5% the per capita growth of GNP can be
raised to 4.5%. This can reduce the span of providing
the minimal food requirement from 60 years to 15
years.

Productivity Needs a Unification of Concern & a
Deliberate Programme

If ever we may think of catching up with the indus-
trially developed countries whose technological advance-
ment is currently moving in geometrical progression,
we shall bave to give up the critical stance and join
hands to build on our little successes in harnessing pro-
ductivity methodology. We can ill-afford to leave the
poteatially possible acceleration of the GNP growth
rate, by not putting our limited resources to more
-intelligent use, This is essential not only to compete
with the affluent countries but to feed the millions.

We cannot live with this thought that productivity
is only the Government’s possibility. What is required
is a deliberate national productivity programme aimed
at creating a productivity culture in which individuals,
groups, organisations, at all levels drawn from all
walks of life will find associating with the productivity
effort alone will get them any benefits.
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Productivity is a problem on which research and
theoretical opinions abound. In the present paper an
attempt is made to highlight the human resource
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productivity and the personality dimensions of operators.
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Productivity is the major goal of all organi-
zations. It is crucial to the survival of an organization®
thus Management attempts fo reach optimum levels
of productivity by using various methods such as
financial and non-financial incentives, changing super-
visory methods to more democratic and participatory
styles or both, and sometimes by using coercive
tactics.

The term, productivity connotes different meanings
to experts from different disciplines. To macro-econo-
mists it is an indice aggregated at the level of the
economy as a whole. To* micro-economists and macro
oriented management theorists, productivity is specific
to industrial firms and organizations. Organizational
psychologists, on the other hand’ tend to focus on the
the productivity of individuals and small groups
assuming that increasss in psrformance of these units,
enhance the performance of the organization as a
whole.

Productivtty has been studied by industrial
engineers and behavioural scientists for a conside-
rable period of time. Initially a greater emphasis was
placed on machinery because productivity was con-
sidered synonymous with machine outputs. The human
element was considered an appendage to the machine.
Gradually, with the introduction of labour laws there
was a shift in emphasis and it was recoznized that the
human element was as important an ingredient in
organizational effectiveness as the technical element
was,- and that no output is possible without willing
cooperation of this elemznt. The human engineering
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movement was born out of such a reslisation. Machines
now came to be designed to suit and adjust to the
operator requirements. This gave birth to the ‘man-
machine system’ concept.

Productivity, Performance and Oufput

The terms productivity and performance have been
used interchangeably by psychologists to refer to vari-
ables which include output, quality and turnover.
However, at the conceptual level a distinction needs
to be made between productivity, performance and
output. Productivity is the theoretical maximum which
a man-machine - system is capable of producing.
Generally output or performance is below this
theoretical maximum due to the inability of either
of the two elements to operate at the maximum. Some-
times the goals are set in such a way that the output
surpasses the target indicating that the theoretical
maximum or productivity has not been properly
identified. Another distinction is that productivity is
not an individual variable: rather, it is the end result
of an individual’s job performance and so is measured
in terms of non-behavioural criteria such as monetary
‘volume of sales or other organizational outputs such
as monetary volume of sales or other organizational
outputs such as profits. Top performance, on the other
hand is a causal variable and should be conceived as
an individual psychological veriable (Kanungo, 1982).

In general, productivity can be conceptualized as
the final outcome of the interaction between per-
formance and satisfication :

PERFO RTMANCE—-- =
}
| ¥

I PRODUCTIVITY
SATISFACTION - ————

Job satisfaction is an important element in pro-
ductivity. Job satisfiaction is “the pleasurable emo-
tional state resulting from the appraisal of one’s job
as achieving or facilitating the achievement of one’s
job values” (Locke 1969). However, the relationship
between job performance and productivity is evident
only when there is a correspondence between job per-
‘formance and specific behaviours required on the job
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that directly result in organizational outputs. However,
generally the criteria of job performance are deter-
mined at the organizational level whereas specific
job activities are determined at the individual level
and they may not correspond to each other. For
example, job performance of a sales person may be
measured through rankings as opposed to actual
number of customers contacted, persuasion etc., and
in this case job performance rankings may not rightly
corrolate with sales productivity.

Performance is the outcome of three major sets of
variables : Human (individual), Human (social) and
Non-human. These are listed on page 77 :

So, for effective performance, a person must have
the necessary abilities, proper motivation and his
personality must suit the job requirements, assuming
that certain innate abilities are there in an individual,
other necessary abilities can be acquired through
training. Icis with this end in view that Mintzberg
speaks of the ‘developable skills’ in executives. These
are : human skills, task skills and conceptul skills.

For effective performance there are a number of
conditions contingent upon the organisational structure,
its size, culture and environment.

Such fackors as design and structure along with

task veriables arealso known to be linked with pro-
ductivity. The immediate environment -of the o.rgani-
sation-task differentiation, business policies, govern-
mental policies, geographical characteristics and client
characteristics can all cast significant effects on
organisational performance. We also know that the
remote . environment like the international market
conditions, availability of strategic raw materials,
availability of high technology and various types of
international/inter-regional considerations can also
influence the productivity of a given organisation.

Enormous effects have been invested by organi-
sational psychologists and management practitioners
to isolate and identify contributing variables through
experimental and correlational - research methods.
For example, experimental psychologists such as Hull,
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PRODUCTIVITY
or
PERFORMANCE

HUMAN (INDIVIDUAL)

HUMAN (SOCIAL)

. Skills/abilities

. Personality—

A. Social system

B. Organisationai

NON-HUMAN

. Machines/tools/

equipments
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C. Trainability
D. Integrative Systems—

i. Central Nervous
System (CNS)

ii. Sensory mecha-
nisms

system . Raw materials
i. modivation -
C. Teams C. Energy
ii. porcoptions
D. Dyadic . Finance etc.
iii. attitudes relationships

Tolman, Atkinson, Skinner and Locke have postu-
lated various models of motivation which lead to
effective performance contingent upon certain other
conditions explicity spelt out by them. On the other
hand, theorists and empirical researchers like Maslow,
Herzberg, Alderfer, Vroom etc. have proposed ways
to enhance motivation, satisfaction and performance.
The recent emphasis on ‘managing motivation’ in
organisations is an indicator of the importance given
to this fact of productivity.

Psychological Studies on Productivity :

Psychologists have contributed immensely to our
knowledge of the factors affecting productivity .in
organizations by conducting experiments and establish-
ing theoretical frameworks. However, little has been
achieved as organizational decision makers frequently
- criticise the relevance of behavioural sciences (H.
Weiss). As far back as 1919 Kurt Lewin started
applying . the principles of psychology to industry

when he wrote a paper on the labour in agriculture.
Since then Lowin has most successfully used *‘action™
research techniques in improving productivity. During
the 1930’s and 43’s, Lewin carried out several research
programmes which lay the foundation for producti-
vity enhancement practices.

The relationship between job satisfaction and per-
formance has invoked considerable debate among
psychologists. The main controversy centres around
the causality of the relationship. Does job satisfaction
affect job performance so that satisfaction with the
job leads to higher productivity or does performance
affect job satisfaction such that success in previous
performance leads to present job satisfaction. Locke
(1970) subscribes to the job performance job satis-
faction relationship. Porter and Lawler (1968) have
formulated a theoretical model where performance
leads to rewards which may in turn lead to satisfactian.
It is only intrinsic rewards which lead to higher per-
formances and not extrinsic rewards. The reward
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has also to be valued by the individual and he should
be able to perceive equitability of rewards (Solocum,
1970). This reward structure is associated with Maslow’s
hierarchjr of human needs._ Extrinsic needs such as pay
and job security are viewed as satisfying the lower order
needs and intrinsic rewards such as responsibility satisfy
the higher order needs. In Slocum’s (1970) study of
200 middle and“lower level managers employed by
a steel mill he found that although the need for self
actualization was highly correlated with performance,
the correlation for lower order nceds like security were
not signficantly different from the correlation obtained
from the higher order needs of esteem and autonomy.
In another study Slocum (1971) found that the higher
order needs satisfy the needs of managers more than
those of the first line supervisors.

Sheridan and Slocum (1975) used a crass-lagged
correlation design to test causal relationship between
work performance and four dfferent measures of job
deficiency which were derived from the Porter Need
Deficiency Questionnaire (1961). Longitudinal data
were collected for a period of one year for a sample
of 35 managers and 59 machine* operators. They con-
cluded that different motivational processes work for
the two groups. For the managers rewards on past
high work performance resulted in high motivation and
for the operators higher dissatification acted as a
“push” factor for attaining higher performance.

" When an individual reccives feedback about his
performance, satisfaction with the job isless effected
when either high or low performance is reported (Ilgen,
1972). One reason of this could be that satisfaction
with performance is a function of two comparisons:

(a) Subject comparision of his reported perfor-
mance to expected performance (internal)

(b) Comparison of reported performance to some
reference group or norm (external)

When the reported is either very high or low,
internal comparison is more important and his posi-
tion is more clearly defined than when middle per-
formance levels are reported. Here the subject uses his
- expected performance, or some other external measure
to determine his satisfaction level.
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Do the factors that act as Hefzberg’s satisfiers and
dissatisfiers for the employee differ for a high producing
organization and a law producing organization? Prakasan
(1980) saw that for the 150 operators of low producing
and high producing mills, it obvidusly did make a
difference. Recognition, Achievement Advancement
appeared as satisfiers and company policy appeared
as dissatisfier. The former satisfied the higher order
needs and the latter satisfied the lower order needs.
While 507, of the responses of the employees belong-
ing to the high producing mill fell into the lower
order of needs. 917, of the responses fell into the
lower order of needs category for the low producing
mill.
is so

Job environment in most organizations

strutured that the worker is not really free to act in

ways that are in consonance with his attitudes
(Herman. 1973). This is the main reason for not find-
ing a clearly defined direction in causal relationship
between satisfaction and performance. Variance in
objectively measured performance may be accounted
for by two sources. namely; situational contingencies,
and individual differences. Situational contingencies
act to limit variance in performance setting is so
structured that individual difference can determine
only a small satistically insignificant portion of the
performance variable.
vating behaviour of employees in two different units,
where the employees had to vote there for or against
union representation. Attitudes were found to be
significantly related to voting behaviour. Employees
who expressed satisfaction with their working condi-
tions were not union supporters and vice versa. This
study demonstrated

job attitudes predict job performance.

The effects of goal setting on performance has
received considerable attention from behavioural
theorists. Locke (1969), for instance, has reported
that the most immediate motivational determinant
of task performance is the subject"s goal. Moreover,
higher the intended level of achicvement, higher is the

level of performance. Even individuals who set goals-

that were impossible to achieve performed better than
those who set relatively easy goals for themselves.

Herman (1973) studied the-

that when behavioural alter-
natives are not structured by situational constraints
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This result is not conclusive as Stedry and Kay (1966)
found contrary evidence with individuals who had set
impossible goals for themselves, performing badly.

Does goal setting with maximum feedback lead to
better performance and satisfaction than goal setting
with minimum feedback? Kim and Hammer (1976)
divided 113 blue coller employees of a telephone
company into four groups which differed on the
amount of feedback they received. The groups received
extrinsic +informal praise. intrinsic, intrinsic+extrinsic,
and no feedback whatsoever, respectively. In intrinsic

_foodback the workers rated themselves on number of

days absent, cost, service etc. In all the four groups
a management by objective system was established with
the managers setting weekly goals for the employees.
Results indicated that on the cost and safety measures
on performance a combination of goal setting and
feedback was superior to goal setting alone, On the
whole the results showed that while goal setting alone
enhanced performance levels, an intrinsic and extrinsic
feedback increased performance levels even more.
Feedback helps the employees to accept the goals being
set for them and provides meaning to the task.

Rakestraw and Weiss (1981) studied the interaction
effects of social influences and task experience on the
setting of goals, performance and satisfaction. They
found that subjects who observed a high performing
model, set higher goals for themselves than subjects
who observed a low performing model.” The subjects
who already had experience with the task before being
exposed to the high performing model set much highzr
goals than did subjects who had no task experience.
However, where actual performance was concerned,
subjects without task experience performed better
than subjects with task experience. All subjects used
their respective model for the basis of self evaluation.
So in an organization it is the new worker who is the
most amenable to influences from outside as the en-
vironment is uncertain and unfamiliar. As familiarity

increases the effects of social influences also tend to
diminish.

Goal setting has a direct effect on satisfaction, too.
In most researches, satisfaction is seen as a monoton-
ically increasing function of the algebric difference
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between an individual's perceptions about an outcome
and his expectations about that outcome (Spector, 1956;
Foa, 1957; Hulin and Smith, 1965; Locke, 1970; Iigen,
1971) according to Ilgen and Hamgstra (1972), when
the situation is perceived as yielding less than expected,
the individuals will be less satisfied than when it is
perceived as yielding the same as expected. When the
situation is perceived as yielding more than expected,
the individual will be more satisfied than when it is
perceived as yielding the same as expected.

Some researchers have used self esteem as a mode-

rator of the relationship between job performance and |

job satisfaction (Greenhaus and Badin, 1974; Jokson,
1978). Based on Korman’s ‘‘consistency” theory of
work motivation, these studies have sought to see if
there is any difference in the performance levels of
high self _esteem individuals and low self esteem indi-
viduals. According to Korman (1970) high self esteem
(HSE) persons are motivated to perform well on a
task in order to maintain their self image. He pointed
out three sources of self esteem (a) chronic self ssteem
is a personality trait that is generalize to all situations;
(b) task-specific self esteem refers to an individual’s
feeling of compctcnc'e for a particulaf task, and (c)
socially influenced self esteem is a function of others’
expactations of one’s behaviour. This occurs when
others have high expectations and communicate these
high expectations to the relevant person thus increas-
ing the individuals own feeling of competence.

These three sources of self esteem directly affect
individual performance. Greenhaus and Badin (1974)
investigated the validity of Korman's predictors and
found that the three sources of self esteem were un-
correlated. Only task specific self esteem was signi-
ficantly (p.01) related to task performance. Moreover
correlation between socially influenced self esteem
and performance was higher for the high authorita-
rian subjects then for law authoritarians and this
difference was satistically significant. One implication
for organizations is that they concentrate their self
esteem intervention on high authoritarians or they
adopt different techniques for law authoritarians.

Korman (1970) also hypothesized that performance
should predict satisfaction only for high self-esteem

O e e e
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persons, whereas satisfaction should predict perfor-
formance only for law self-esteem persons. The
reasoning here is that for HSE persons, the better the
performance, the greater the balance with their self
concept of competence and therefore greater satis-
faction. Whereas LSE persons may desire satisfaction
from factors other than effective performance. HSE
persons and LSE persons react differently to a state of
dissatisfaction with the task. For the HSE person it acts
as a motivator to increase performance to make it more
congruent with self-image. For LSE persons there is a
further decrease in performance of dissatisfied LSE

persons and no change in performance for satisfied
LSE.

In the study by Greenhaus and Badin, they found
that performance led to satisfaction only for HSE
subjects but satisfaction predicting performance for
LSE subjects received little support.

In the study by Kerrinkson (1978) of 93 imeat
processing workers there was no correlation between
self esteem and job performance. However good
performance gave greater intrinsic satisfaction to HSE
subjects than it did for use LSE subjects. For the LSE
subjects performance was a matter of indifference with®
regard to intrinsic satisfaction.

)

Employes need for achievement and its effect on
the job performance —job attitude relationship has been
studied by Steers (1975), The subjects were female
fiirst-level supervisors. Before need for achievement was
measured overall performance was weekly related to job
satisfaction but not to job involvement. After the high
nAch subjects were separated from the law n Ach
subjects, performance was seen to be significantly related
to both satisfaction and involvement for high n Ach
subjects but not forlow n Ach subjects. High n Ach
subjects place a higher value on attaining their goals, so
that when tasks are of a challenging nature, high n Ach
subjects set higher expectations and put in more effort
in achieving their goals When high performance
leads to concomitant rewards which are both extrinsic,
these individuals experience greater satisfaction, On
the other hand, poor performance leads n Ach fewer
rewards and so lower levels of satisfaction.
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A similar study was replicated in the Indian situa-
tion by Singh and Shrivastava (1983) and they found
no cross cultural difference between Indian and
American workers so far as the effect of n Ach on job
performance and job satisfaction is concerned.

Many work group situations involve periodic ‘““work
changes” built into the production process when these
changes are recommended they become an organi-
zational problem as production shops with the intia-
tion of every new change. Edwin A. Fleishman (1965)
was interested in finding out if this drop in producti-
vity brought about by work changes were due to
attitudinal factors or due to skill learning factors. The
subjects were employees of a factory engaged in
contract sewing of dresses. Women here were paid on
a piece rate basis. The total price payable to the
employee is negotiated between the - union and the
company which contracts for making the dress.
Management felt that the slow down in productivity
occurred at this stage as workers felt that they could
influence the price. This was not valid as the workers
are the ones who ultimately loose and not thé
company. A graph of productivity showed that there
is a steep increase in productivity over a seven week
period after which a plateau is reached. However a
sharp drop occurs whenever a new style is introduced.

In the experimental situation a certain number
of workers were allowed to plan out what the next
style and price would be, and also determine its
operation sequence. At this stage the production curve
showed very little drop and his transfer is carried on
to the next style even though henceforth the subjects
have no decision making powers, After a four month
period, when no attempts at group participation were
made, the group was back to -where it started with a
sharp drop in production.

Skill factors cannot account for this drop in pro-
_duction as all the workers are experienced and their

job remains the same only the style of dress differs.
In the experimental group there was greater partici-
pation and involvement by all group members, this
perceived participation also effected the other members
who were not part of the experimental group and
this was the reason why productivity did not
decline, :
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Fleishman concludes that evidence presented in
the present study isin favour of an ‘attitude’ inter-
pretation rather than a ‘skill interpretation of pro-
duction drops and rises. ;

Behaviourists have sought to determine the effects
that reinforcement and punishment have on per-
formance levels. Reinforcement of a particular
response helps increase the strength and frequency
of that response. In the organizational setting, it
would lead to the assumption that providing incen=
tives for high performance should provide motivation
for future increases in performance. It is interesting
to see the process by which reinforcers affect subse-
quent behaviour.

Locke (1977) has noted that ““............ concepts
like ‘reinforcement’ delude investigators into thinking
they understand the organism's behaviour, and thus
out off the search for the real courses.......” For
example money isa very common reinforcer, but it
does not act like one for all psople and under all
conditions. ‘

If reinforcers act to increase the desired response
than punishment should act to inhibit the desired
response. Feedback information can act as a punish-
ment when it gencrates "negative emotions in the
individual. What effect does negative feedback have
on individuals ? Studenski (1973) stated on the basis
of his study onm, ‘‘Effect of Punishment and Reward
on Performance Level” (1975) that provided emo-
tions which are both positive and negative grow
proportionately to the intensity of the stimulus then
changes in performance follows the Yerkes-Dodson
laws as far as rewards is concerned and follows the
stress adaptation curve (Selye, 1960) as far as punish-
ment is concerned. Performance reached its peak
when stimulated by moderate rewards and strong
punishment but when punishment and reward became
too strong there was perceptible decrease in per-
formance.

Individuals differ in their abilities . to perform
different tasks. Would this difference in performance
relevant abilities lead to concurrent levels of satis-
faction ? Forbes and Barrett (1978) found that task

related ability was negatively related to satisfaction
in a simple task, whereas curvilinear relationships
between ability and satisfaction were found for the
more complex task. Applying this in personnel selec-
tion it can be deduced that if the job is very simple,
the most capable worker will be least satisfied, So, a
decision needs to be made as to whether employce
satisfaction or performance should be maximized. One
way to optimize both performance and satisfaction
involves designing the job so that it becomes challen-
ging for the most capable individual. More research
needs to be done to support these conclusions. Study-
ing the relationship bestwzen task demands, ability
and job satisfaction should bz givea more emphasis
by organizational theorists.

The importance of feedback to performance should
not be underestimated. Research on performance
appraisal, and management by objectives all point
out to the need for employees to know how. they are
performing on their jobs. Ilgen, Fisher and Taylor
(1979) have reviewed the literature on feeback and
how it effects individual behaviour in performance-
oriented organizations. They delineate three sources
of feedback, namely; individuals who evaluate other’s
chaviour like supervisors and co-workers, the task
environment resulting from completion or competence
in a givén task, and individuals providing feedback
to - themselves (self feedback). If feedback is to be
relevant then it should have credibility and the source
must be seen as trustworthy. Recipients should also
be able to interpret feedback so as to become
meaningful to them.

Feedback has either a directional or motivational

functiony (Locke et. el. 1968). It is directional as it tells

individuals what behaviours need to be performed in
a given rtole. Itis motivator when it acts as an in-
centive. Feedback coupled with goal setting acts as
a significant motivator to performance (Kim and
Hamnen 1976).

The individual processes feedback into four stages,
namely, pereeption of feedback, acceptance of feedback,
desire to respond to feedback and intended response.

How individuals perceive the stimulus depend on
how they interpret it and- consequently respond to
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. jt. Greller and Herold (1975) found out that indi-

viduals rely most on Sources close to themselves for
feedback. For instance the self is chosen first, the
supervisor next, and the organization last. It is
generally found that the individual recalls more
accurately positive feedback then negative feedback
(Ilgen, 1971). This may be a defence machanism with
positive feedback enhancing feelings about one’s self.

Feedback is related to the individual’'s frame of
reference. Baron and his associates (1974) found that
subjects with an internal locus of control performed
better in a self-discovery feedback and individuals
with an external locus of control outperformed the
internals when the feedback was only available from
the experience.

: High self esteem subjects raise their self-competance
evaluations more after success and lower them less
after failure (Shranger and Osenberg, 1970).

Acceptance of feedback will depend on how much
the individual thinks it in an accurate portrayal of
him. Even here, credibility of the source is an
important factor. Griffln (1967) has identified five
dimensions of source credibility-experties, reliability,
intentions toward the listener, dynamism and personal
attraction. Halperin Snyder, Shenkel and Houston
(1976) presented personality feedback to subjects from
one of the three sources who varied in expertise a
Ph.D clinical psychologist, an experienced graduate
student or an under graduate with a mental health
technician’s degree from a junior college. The first
two sources were seen as significantly more: credible
than the third.

From a review of literature (Ilgen, 1979) three
dimensions of feedback emerged as important influ-
ences in the subject’s desire to respond. There were
timing, frequency and the type of feedback.

Although superiors were seen at the most impor-
tant source of feedback evidence suggests that they do
not give accurate feedback especially when the feedback
is negative. Fisher (1973) found that there was a ten-
dency for negative feedback to be conveyed sooner
than positive feeback. In addition supervisors tended
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to rate employees more truthfully when they thought
that the feedback report will not be recalled to the
respective worker (Ilgen, 1979). They raised their
evalutions when they had to give it in person. Another
marked tendency of supervisors is to attribute causes
to the performance levels of ‘subordinates, (llgen,
1979). When performance level, ability and effort
were manipulated, supervisors gave less appropriate
feedback when performance was attributed to ability
rather than effort, this acts asa major handicap to
those perceived to be poor performance for reason
of low ability.

Pareek (1976) provides us with some direction in
order to make feedback more effective. Feedback
should be :

1. Descriptive and not evaluative
2. Focus on the behaviour of the person and not.
on the person himself
. Data based and specific and not impressionistic.

. Reinforcing positive new behaviour

3
4
5. Suggestive and not prescriptive
6. Continuous.

7

. Mostly personal, giving data from one’s own
expertence.

8. Need-based and solicited
9. Focussed on modifiable behaviour

10. Satisfy the need of both feedback giver and
receiver

11. Checked and verified
12. Well timed

13. Contributing to mutuality and build up the
relationship.

In performance counselling Pareek and Rao delin-
eate three main process-communication, influence and
helping. Communication involve empathizing and
giving accurate feedback. In influence the snpervisor
should increase the autonom y of the person instead of
creating a dependence on the surervisior. And finally
helping nceds a lot of empathy, establishing a mutua-

7
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lity of relationship and identifying the developmental
needs of the employee. =

Some research has concentrated on accounting for
differential levels of productivity amongst farmers in
the third world countries (Sandhu and Allen, 1973;
Ray and Singh, 1980) on the basis of their study,
Sandhu and Allen and Sutcliffe came to the conclusion
that productivity levels cannot be accounted for by
individual differences. Contrary evidence is provided
by Ray and Singh (1980). On the basis of data accumu-
lated from a battery of personality tests including the
Hindi adapation of Moclalliamda TAT measure of
achievement orientation and by measuring differences
in output for a four year period (1970-74) they con-
cluded that certain psychological variables acted as
predictors of performance. Their subjects were 200
*farmers from Punjab. Intelligence and achievement
motivation came across as a powerful predictor of
performance. Three further predictors were career,
interest, self sentiment and narcissism. One reason
why achievement orientation acted as a powerful
predictor of performance, was the high reliability of
TAT which although not very high, is much higher
than that usually obtained in the West. This could
also be because the ‘farmers were more truthful in
their responses, not suspecting that they could mani-
pulate and trick the results (Ray and Singh, 1980).

What' is the effect of group structure on producti-
vity ? Kabanoff and O’Brien (1979) studied the co-
operation structure and the relationship of leader
and member ability to group performance. In this
study, 144 undergraduate students were divided up
into 48 three-person groups. Each group varied in the
amount of cooperation, collaboration and coordi-
nation. In collaboration group members work on a
task simultaneously! whereas in coordination subtasks
are arranged inorder of precedence and each indi-
vidual must make some contribution to the task. Results
pointed out to the superiority of the cooperation
structure, in terms of productivity, over.the collabo-
ration structure. The groups were also divided in
terms of high ability leaders and high ability subordi-
nates. Whatever the group structure when leader
and group members had high ability, their perfor-

83

mance was better than when both leader and subordi-
nate had low abilities. so while the creative ability
of groups was an important determinér of performance,
the structure which the group adopted for problem-
solving was also important.

Since productivity is so imporiant to organi-
zations, Cotton (1975) believes that plinning for
better results is a very important component in pro-
ductivity. The planning process occupies three
stages :

1. Preparation—Wherein the foundation is laid
down and goals are mapped out.

2. Planning—The available opportunities are an-
alysed, objectives focussed on and a plan of action
formulated.

3. Performance—creative adapaptation of the plan
to reality. Productivity planning also involves three
stages :

1. Developing effective planning process and
structure in the ‘organization. The planning
structure should fit in with the organizational
structure and management and staff should
collaborate in the planning process.

2. Productivity goals are established taking into
account environmenta] constraints, conflicting
goals etc,

3. Provision of productivity assistance—this acts
as a facilitator in the productivity process. Assis-
tance should be provided by industrial enginzers,
systems analysis and others in the organi-
sation.

In the light of the above, we can safely conclude
that productivity is a complex problem. We can not
develop clearer insights into it unless we agree to
explore the human variables in depth. Available
literature very clearly indicates that psychological
variables can act as potent determinants of productivity.
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Incentives and Labour Productivity:

An Experience

MANIK KHER

Financial Incentives are normally given to boost
productivity. However, is it possible to measure their
impact on productivity? While seeking an answer to
this question, the author has pointed out that the concept
of productivity is notional and at a micro level it is
extremely difficult to measure productivity, so also the
isolated impact of various factors that are responsible in
determining productivity. Apart from the practical
difficulties in getting data on this sensitive area of
industrial operation, the author has shown how it is
almost impossible to establish any statistical relationship
between incentives and productivity.

Ms Manik Kher is with the Times Research Foundation,
Bombay.

Incentives and Labour Productivity : An Experience

Productivity index is a major indicator of economic
department. To be precise, it implies the “changing
productive efficiency with which the potential resources
of a country or an industry were effectively utilized in
the production of real goods and services during a
given period of time.”?

Productivity is broadly defined as the ratio between
output and the total input of factors required to achieve
it. Being a directly non-measurable phenomenon it is
always quantified in terms of a ratio. Thus productivity
of capital—fixed or working capital such as fuel, raw
material and labour—can be quantified in terms of a
ratio between relevant input and output factors.

Productivit)} of an organisation is determined by
a combined and simultaneous effect of complex factors
like efficient utilisation of plant and machinery, techgo-
logical developments in different processes, better
planning and organisation of work, efficiency of workers
and industrial relations, etc., and it is indeed difficult
to isolate and quantify the effect of these factors.

Similar difficulty arises in measuring labour pro-
ductivity. Most of the formulae that have been availa-

1. Srivastava, J.P. Labour Productivity : Socio-Economic Dimen="
sions. Oxford-IBH, 1982,
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ble for measurement of labour productivity, do not
provide a practical and authentic measure for exact
quantification. the reasons behind this are analysed in
the following paragraphs.

The most widely accepted definition of labour
productivity is output per manhour.

__ Output

P = Manhours

While it is possible to correctly quantify the number
of manhours, measurement of output is quite compli-
cated in multi-product firms where a number of by-
products are also manufactured.  Moreover the changes
in the ratio between total output and the number of
manhours do not give an exact idea of labour producti-
vity because it is an end product evolving from the
interrelated influence of effective labour utilisation,
availability of raw materials skill and effort of worker
and so on. As Seigel® has pointed out, “‘labour pro-
ductivity indices do not reveal changes in the intrinsic
efficiency of labour but rather the changing effectiveness
with which labour is utilised in conjunction with other
factors.”

Among other ratios for measuring productivity, a
common one is

Net value added

L= No. of manhours

For calculating this value, one has to take into
account the depreciation of the machinery! The values
of depreciation given in annual reports are very rarely
genuine because of the fact thata tax rebate is avail-
able on depreciation.

So far as the gross value added is concerned, this
is equal to the difference between gross output and
input both at constart prices. In this case, it is indeed
difficult to obtain price indices of inputs, to deflate
current value of inputs. Other problems exist in using
the concept of value added : in the event that a firm
starts manufacturing some components (instead of buy-
- ing them) for its major product, it results in its increased
productive contribution per unit of finished product.
Again it is possible that with inflation the value added

2. Seigel, I.LH. Concepts and Measurement of Production and
Productivity, Washington, 1952, p. 21.
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in this case would be less than the market price of the
same component because of the time lag.

Another measure of quantifying labour productivity
is total manufacturing cost per manhour. Higher
productivity is supposed to decrease the cost of
manufacturing however cost of manufacturing
itself depends upon the cost of all factors of
preduction ard though it may be ultimately linked with
labour productivity, it still does not provide a reliable
tool for quantifying labour productivity. Secondly,
there is extreme paucity and inadequacy of data with
respcct to manufacturing costs. As M. M. Mehta® has
pointed out, “itis a well-known fact that costs are
always regarded as a trade secret to which an outsider
can hardly have any access.

It is essential to note here that most of the ratios of
productivity are notional and they do'not give a satis-
factory solution of the problem. For instance, labour
productivity is also measured in terms of fixed assets
per manhour. It is a management function to decide
and invest in fixed assets and labour and ifs producti-
vity have nothing to do with this function so long as
we do not have labour ownership in industry.

The above discussed ratios are used at a macro level
as an index of development. A question arises as to
how the productivity is measured at a micro level.

As stated earlier, it is difficult to measure output if
the end product is in multiple commodities, not homo-
geneous in nature and has a number of bye—produects,
Therefore, in most of the engineering companies, output
is converted in standard hours. A standard hour is
time allowed for a product delivered to stores by an
individual worker or a group of workers. For instance,

if the total time allowed to produce onme product is

fifteen minutes (.25 hour) and 1000 such tools are deli-
vered to stores in a month, the resulting hours will be
0.25 X 1000 = 250 hours. Despite the allowance
given for rejection, fatigue, machine setting, tool crib,
etc., the standard hour is calculated by taking into
consideration the ideal situation with respect to normal

3. Mehta, M.M. Measurement of Industrial Productivity, The

World Press Limited, Calcutta, 1955, p. 20
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speed of a worker and his willingness to work. In
practice, it may vary due to absenteeism, mood of a
worker and so on. Labour productivity being a pro-
duct of labour utilisation and efficiency, it is circulated
as follows.

Productivity = Labour utilisation X Labour efficiency

available shift hours

actual hours worked
(Direct labour hours)

Standard hours
available shift
hours

Standard hours
actual hours worked
(Direct labour hours)

Productivity and Incentives

Incentives are given as extra financial motivation for
promoting productivity and they are directly measur-
able. However, there are a number of factors that
affect the quantum of incentives. These are, number
of days worked in a month, demand for a product
(which would determine the piece-work load) and so
on. Thus the incentive amout does not reflect the real
productivity and vice versa.

One can however, adopt three approaches for
making a quantitative analysis of impact of incentives
on productivity.

1. Comparison between pre-incentive and post-
incentive period in the same company with respect to
labour productivity.

A major hurdle here is that most companies do not
maintain data for more than two years so that in the
companies where the span of the incentive scheme is
longer, data for pre-incentive period would not be
available. ;

2. Comparison between factories where there are
incentives and those where there are no incentives.
Such comparison will have limitation with respect to
the lack of common variables such as management
policy technology and capacity utilisation, age of the
organisation, organisational culture, role of the trade
union, demand for products, etc., which have a direct
bearing on productivity.
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3. Comparison of impact of incentive from one
agreement period to another. Inflation plays a deci-
sion role in the quantum of incentives and therefore,
this approach too has its own limitation.

A more important difficulty, however, was in getting
data from companies. Some companies flatly refused
to give data on productivity as they felt that it would
expose the day-to-day working of their organisation.
In spite of these difficulties, a pilot study was conducted
in an engineering firm to find out the relationship

between labour productivity and incentives. This data
is presented in the following table.
Month Standard  Direct labour  Labour Incentive
hours hours producti- amount *
vity index

A B C D E
June 1981 1879 1895 91 430.75
July 1811 2199 87 435.6
August 1807 2503 83 423.00
September 2012 2339 80 . 347.5
October 1437 1808 78 242.0
November 1621 1880 82 317.5
December 1880 1944 87 384.9
January 1982 1207 1969 81 310.0
February 1593 1577 85 308.72
March 1731 2051 81 321.12
April 1547 1945 87 391.00
May 2159 1974 91 462.8

* For a group of approximately 10 workers.

Figures in the Column D above; are the ratios bet-
ween cumulative standard output hours and direct
labour "hours of three months with retrospective effect.
That mean the index for the month of August is the
ratio bstween the standard hours and the direct labour
hours for the months of June, July and August- These
two factors (i.e., numerator and the denominator) vary
depending upon.the work load, absenteeism and other
factors related to production and yet the productivity
ratios could be the same over the period. (See for
instance the ratios for July, December and April and
January and March.)
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Now let us see how the incentive amount is calcu-
lated.

Payment in raise per hour=11+.7333 (Efficiency—75)
Payment for the month of

August=114.7333 (83—75)
=16.86 X Direct labour hrs.
2503
=423 (Rs.)

Thus while the actual payment of incentives is done
on the basis of the direct labour hours for a particular
month, the productivity ratios are calculated with an
average of three months. These ratios are calculated
only to see the extent to which the productivity has
deviated from the minimum required productivity
standard (i.e., 75%) and it does not have a direct bear-
ing on incentive amount. The rates of incentives differ
for each one per cent increase above the minimum
required productivity index. Further the direct labour
hours too change from one month to another with the
result that it is impossible to establish any - statistical
relationship between productivity and incentives so as
to study the nexus between the two,

A question arises as to what extent such a minor
amount (Rs. 430 for a group of 10 workers or Rs. 43/-
per worker) would motivate workers to work? (whose
gross wages apart from piece rate earnings and group
incentives vary frcm Rs. 1044 to Rs. 12£20/-). 1Itis
possible that it would reduce the dissatisfaction rather
than act as financial motivator. For it is piece-work
load that determines the major part of the monthly
earnings of a worker. However, separate record of
piece-rate hours was not available so as to enable us to
relate productivity and incentives.

Had the incentive been paid on daily basis or im-
mediately in the following month (that too depending
upon the actual labour hours and on the ratio as it is
done in the above examples) it would have been possi-
ble to study the leading effect of incentives on pro-
ductivity. Even for studying such motivational impact
one would have to consider other asiiccts of human
factors in production as constants. (For instance, the
mood of a worker—it is observed that on the following

4. Leibenstein, Harvey,

PRODUCTIVITY

day and the previous day of a weekly off production is
at a lower ebb). 7

Several studies in India and abroad have shown that
monetary payment is not the only motivating factor
for workers. The non-monetary incentives play a deci-
sive role in work motivation and thereby labour pro-
ductivity. However, isolating the effect of these two is
nearly impossible,

A more important point however, is that, both
monetary and non-monetary incentives will have diffe-
rent impact on different people. As Harvey Leibenstein®
has pointed out, “some people are less motivated than
others; and the same people appear to be more moti-
vated in some circumstances than others. Economic
behaviour, the amount and nature of effort that people
put forth in their economic affairs, is in response to
such differential degrees of motivation. Furthermore,
different environments create and affect the degree of
motivation that exists in different contexts. These ele-
ments influence to a significant degree the cost of pro-
duction and output in the economy. The theory as
currently constructed cannot handle “differential
motivation.”

Human behaviour is highly unpredictable and espe-
cially in the field of industrial relations, where the con-

flict is inherent in the system itself, it is extremely -

difficult to quantify and predict the intensity of state of
relations between management and labour.

The same principle is applicable to measurement of
labour productivity. Productivity is an outcome of a
combination of a number of inter-related factors. It is
therefore difficult to single them out and consider their
effort individually.

“Microeconomics and X-efficiency
Theory : If there is no crisis there ought to be™ in The Crisis
in Economic Theory Eds ; Daniel Bell & Irving Kristol Basic
Books Inc., N.Y. 1981,

The Author is grateful to Dr. BS KS Chopra, Chief, The
Times Research Foundation, for his comments on the earlier
draft of this paper.
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Causes of Low Productivity :

Some Human Factors

DR. SWARN PRATAP
SURYA KUMAR SRIVASTAVA

There are a number of factors which are responsible
for low productivity, for example faulty communication,
formation of informal groups, decision making process
and many other complex human relationships thar

ervade administration. The authors suggest that it is the
toral organization and not merely some key individuals,
who must be studied if the total system is to be properly
understood, because industrial organization is not only
a production system but a socio-technical system,
requiring attention to both production and people.

Dr. Swarn Pratap is Head, Deptt. of Humanities & Social
Sciences, and. Coordinator Management Centre, Roorkee
University, Roorkee (UP),

Shri S K. Srivastava is Senior Research Fellow, Deptt. of
Humanities and Soczial Sciences, University of Roorkee,
Roorkee (UP). :

In the past few decades, the behavioural sciences
have grown in importance in Industry. Why this shift?
It is largely because the critical problems in modern
industry tend to be more and more human problems.

As organizations grow and become more complex,
technical problems form a smaller share of difficulties
faced by management. At the same time, the social,
psychological, and cultural complexity of large orga-
nizations leads to an increase in the rate and proportion
of “people” problems.

We spend a significant portion of our lives at work
and our experiences during the working day can influ-
ence our feelings, emotions and activities for the other
portion of our lives. Studies and Survey have demons-
trated that when a person is unhappy, frustrated,
or dis-satisfied at his work, he is likely also to be
unhappy at the end of the workday when he returns
his family. Thus for our emotional and social well
being, and for the economic advantages of the com-
panies for which we work (since the unhappy worker
may also be unproductive), the job and the job
environment must provide more than a means of
livelihood. In other words two things are of major
concern—the individual worker and the organization
for which he works. These two are the opposite sides
of the same coin—which needs to bz studies in totality,
within the context of organization’s culture.

In fact organization culture is the prevailing back-
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ground fabric of prescriptions for behaviour, the
systems of beliefs and values, and the technology and
task of the organization together with the accepted
approaches to these. I would go to say that an orga-
nizations culture serves powerfully as a determinent
of behaviour. If the culture suports behaviours appro-
priate for organization goal attainment, the result will
probably be an effective organization; if the culture
supports behaviours obviating goal attainment, the
result will probably be an ineffective organization.

In addition, the organizations culture may operate
to enhance human values or- may operate to thwart
them. By human values I mean those goals and strivings
of individuals that relate to what they want from the
organization and from their participation as organiza-
tion members. Some human values that seem to be
important today are the following—

(a) The opportunity to make a meaningful contri-
bution to the organization.

(b) The opportunity to have satisfying interpersonal
relationships.
(c) The opportunity to accept responsibility.

(d) The opportunities for recognition and advance-
ment.

(e) The opportunitics to stretch oneself and to
grow.

The term ‘culture’ in this paper includes the notion
of the ‘informal system’ (which is comprised of groups
within the formal system), as including feelings, informal
actions and interactions, group norms and values. In
some ways the informal system is the hidden suppressed
domain of organisational life—the covert part of the
‘organizational iceberg’ as shown below.

Formal (covert) aspects

Goals

Technology

Structure

Policies & Procedures—Products ‘

Financial resources

PRODUCTIVITY

Informal (Covert) aspects

Perceptions

Attitudes

Feelings (anger, fear linking,
despair, etc.)

Values,

Informal interactions

Group norms

About the formal
and informal
systems

Traditionally, this hidden domain either is not
examined at all or is only partially examined. If the
organizations are to develop a healthy climate, focus
must be on both, the formal and the informal systems.
It is usually through the informal system, in the sense
that perceptions, attitudes and feelings are usually the
first data to be confronted. We must not forget that
people in organizations develop a psychological con-
tract” between themselves and the organization. This
contract is more often referred to as ‘reciprocation’.
No doubt the organization enforces its expectation
through the use of power and authority, while the
employee enforces his expectations by attempting to
influence the organization or by withholding his
participation and involvemnt—as when he goes on a
strike or alienates himself. Both parties in this psycho-
logical contract are guided by assumptions as what is
fair, equitable, and correct. Work and life can become
richer and more meaningful, and organized effort more
effective and enjoyable, if feclings and sentiments are

permitted to be a more legitimate part of the culture
of organization.

Another factor, which is usually ignored, is the
formation of informal groups within the formal set
up. These are based or ‘we’ feelings and here the
relationships are not as they are expected to be, but as
they really are. These groups if channelized in the right
direction, can contribute toward morale, productivity
and haman satisfaction. Here the logic of sentiment
prevail over the logic of efficiency and productivity,
because workers attitudes and effectiveness are condi-
tioned by social and emotional demands from both
inside and outside the work plant. So much so, it has

been observed by number of studies that the need for —

recognition, security and sense of belonging is more
important in determining worker’s morale, and pro-
ductivity than even the physical conditions under which

S
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they work. We must always take account of the fact
that these formal groups within the work plant exercise
strong socio-cultural controls over the work habits and
attitudes of the individuals worker.

Besides, ‘organization culture’ and the formation
of informal groups, communication plays a major role
in determining how effectively people work together
and co-ordinate their efforts to achieve objectives. Put
even more specifically, there is a direct relationship
between communication and productivity. Employees
work more effectively and with greater satisfaction when
they understand not only their own job objectives but
also those of their work group and the total organiza-
tion. The barriers to creating understanding and
thereby getting co-operation and enthusiasm from
people can be classified into two categories. First, the
technical barriers which relate to the organizational
framework in which communication occurs—second are
those barriers which are human in nature, and it is
the latter which is important from the social and

* cultural factors.

The first important human barrier to effective
communication is failure to see the need. Poor commu-
nication is very often not so much a problem of some-
one not wanting to communicate or not knowing how
as it is of realizing why certain information is important
to another individual or department. The first step
toward overcoming this barrier is a realization and
crystalization of what information we should be
communicating. The second step to overcoming the
failure to see the need is developing empathy, the ability
to put ourselves in the other man’s shoes. Oace the
individual develops a sensitivity as to' how he feels when
someone does not communicate with him, he is more
likely to do a better job of communicating with others.

A second barrier is embodied within the concept of
semantics—the meaning of words. This barrier can
become operative in a number of different ways, for
example, using specific words with which the receiver is
not familier, using words which have a variety of mean-
ings and assuming they are interpreted the way they
were meant, talking over the head of the receiver in
general, or making a message unduly complicated and
long. For example, the industrial engineer who talks
to the line supervisor about ‘therbligs’ or economic

lot sizes may meet with no response. Similarly, the
line supervisor who tries to train a new worker using
unfamiliar terminology or ‘shopjargan’ may find that
he ‘cannot get through’. Taling over people’s heads
usually results In creating a negative impression and
consequently, getting negative results. A third human
barrier involves the failure to listen. When a sender
does not listen, he has no way of getting feedbeck to
see if his message is being understood. Often other
problems presented by people in organizations also
result both from their perception of the role expected
of them by the organization and their own individual
motives and attiiudes. A final human barrier is inade-
quate planning in terms of the what, when, how, where
and why of communication. Before every communica-
tion commences, these questions should be asked.

Good communication does not occur by accident.
Like anything else, it requires some advance plaaning,
and the time spant in planning is usually more than
compensated for in long-run results. Similarly, most
communication failures can be traced to one or more
failures in the planning stages.

Further, communication plays a great role in inter-
personal dynamics and thus has its bearing on decision-
making process too. Decision making should be seen
as a process in which many persons in the organization

-exert their influence, not just those at the policy or

management level. It is a recognised fact that no single
individual alone ever makes decisions in administra tion.
He is' always influenced by other persons, whether
present in person or in spirit, and his conclusions are
the result of advice, objection, hostility, fear, envy
admiration, contempt, involving a complex of human
relationships that pervade administration.

Therefore it is essential that to day’s managers/ad-
ministrators realize that it is necessary to analyse the
background factors that affect decision making—the
perception of the decision maker, and those affected by
the decision, the analytical steps in decision making,
and the action and reaction to the process itself.

Suggestions

In order to minimise the ‘human problems’ which
may be one of the causes of low productivity, it in

Rt
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desirable that some corrective measures be taken and for
that I feel that each industrial organization should set
up a ‘behavioural sciences cell’, as a part of its formal
structure. As all over the world it is a recognised fact
that technological effort needs to be socially and cultu-
rally relevent. The objectives of such a cell should be :

(a) To carry out research into behavioural
problems-like absenteeism, accidents, and men-
tal health, etc.

(b) To carry out socio-psychological surveys for
determination of community needs, attitudes,
and opinion of the people. The information
gethered will be helpful to management in
under-standing employees motivation and work
goals and how these change over time. Surveys
tap feelings about pay, promotion, co-workers
and the work itself.

{e) This cell should also act asan extention and
render consultancy and counselling services to
the organization, based on its findings.

PRODUCTIVITY

(d) To develop psychological testing tools for, se-
lection—promotion etc., for its personnel.

All this is essential, because we must examine the
conditions under which organization is a threat to the
individual, and the safeguards that can be built into
organization to minimise it. We must discover how to
design organization and technological systems in such
a way that individual talents are used to the maximum
and human satisfaction and dignity preserved.

With the rapid growth of technology, the expansion
of economic markets, and rapid social political change,
come constant pressures for organizations to change,
adapt, and grow to meet the challenges of the environ-
ment. It is the total organization, not merely some key
individuals, who must be studied if this process is to be
properly understood, becalise an industrial organization
is not only a production system; but a socio-technical
system, requiring attention to both, production and
people.

o
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of Productivity

DR. NAR SINGH

There are at least three alternative methods of
measuring productivity (a) the gross output (in physical
terms) per man-hour, (b) the gross value of output per
man-hour, and (c) value added by manufacture per
man-hour. One of the main shortcomings of these
methods is the inability to calculate the relative
contribution of the foctors. It has, therefore, been
suggested marginal productivity concept in order to
isolate the factor and to find out its relative productive
as a unit of investment. For this purpose, I have used
Cobb-Douglas type production function to estimate
marginal productivity of labour and capital and suggest
a formula in order to examine the equity in distribution
to the respective factors.

Dr. Nar Singh, is Lecturar, Department of Applied Economics,
Jai Narain Degree College, Lucknow.

The author is thankful to Dr. R.T. Tewari, Senior Fellow,
Giri Institute of Development Studies, Lucknow for his cons-
tant help, encouragement and guidance in completion of this
paper.

(i) The Purpose

The classicists were interested in productivity mea-
surement because they wanted to determine, or explain
the distribution of social Income among the groups
which produce it.! They were of the view that share
of each factor in a competitive economy is directly
related to its marginal productivity (i.e., the value
added to the output by a small increment in each input
factor at the margin). Therefore, labour and capital
being chiefly responsible for the fotal produce were to
be rewarded with wages and profits respectively accor-
ding to their marginal productivity. Secondly, produc-
tivity measurement was also deemed to help in mea-
suring the progress of a society over period of time and
comparing societies with respect to economic efficiency.

My purpose of measuring productivity in the
present paper is to suggest a formula to estimate of
factor productivities—labour and capital—in order to
examine the equity in distribution to the respective
factors.

(ii) Methods of Productivity Measurement

There are three alternative methods of productivity
measurement which mainly deal with international
comparisons.® (i) The global method is mainly based

1. Editor’s Notes ; Dynamics of Productivity. Special Issue
on Measurement of Productivity, Productivity Journal, National
Productlvity Council, Delhi, Vol. 3, No. 1, November-
December, 1961, p. 1

2. Rostas, L., ‘International Comparisons of Productivity’,
International Labour Review, Vol. LVIII, September 1948,




on the comparison of the total volume of output and
total employment in a given industry of the different
countries. It may, however, be adapted for purposes
of a single country by taking the volume of output and
employment for all industries at the different periods.
(ii) The sample method is completely based on the
comparison of the performance of a few number of
selected mills in a particular industry producing identi-
cal products under broadly identical conditions.
(iii) The net output value method is based on a compa-
rison of the value of net output per head in the two
countries, converted into the same monetary unit.

Jean Fourastie® advocates the use of both direct and
methods is used in the workshop and on the factory
floor within a single firm or in a group of firms, while
the indirect methed is used outside the firm with the
help of the general statistical year books of the various
countries, monthly or quarterly publications by national
.or international institutions.

Productivity measurements through direct method
are usually ill-adapted to economic and social analysis,
because they are to a great extent, too confined to a
single undertaking, and too localised in time and space.
The indirect method of productivity measurements
however, enables us to study the fundamental relation-
ship between increased productivity and social progress.
It reveals the position of one particular firm in relation
to all other firms in the same sector of the national
economy and is useful for economic forecasting also.

(iii) Productivity Formulae

The formulae of productivit.y measurement which
have been evolved from time to time, have to serve
different types of purposes. The application of a parti-
cular formula depends upon the availability of data.
Some of these formulae are briefly discussed below :

(a) Productivity Formula Based on Economic Unit :
A productivity formula which relates to an economic
unit producing a wide range of goods can be put as
under :
Value of Output
Value of Input

3. Fourstie, Jean, Productivity, Prices ard Wages, Paris,
1957, p. 9.
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Such an approach, however, bears the least practical
utility because neither it is useful for comparison of the
productivity of two units or nations, nor it reveals pro-
ductivity of any individual factor. Since there is likeli-
hood of significant changes in the comparative price
levels of the two different countries over a period of
time, the results based on this method may provide
unsteady picture while attempting for productivity
comparisons at the international level.

(b) Productivity Formula based on ‘Physical Out-
put’ : The formula based on physical output may be
adopted for measuring productivity at the industry
level. In case of industries manufacturing a single
product, the measurement of productivity is simple.
Algebraically, productivity is measured by g/m
where q is quantity or units of output produced and m
is number of man-hours worked. A change in pro-
ductivity between two periods can, thus, be written as :

1 o
%‘1—/%‘7 iR R g

where suffixes ® and 1 denote the base year and the
current year respectively. But this formula is useful to
a limited extent because majority of the industries
manufacture different types of products and there is
hardly any industry manufacturing a single product
alone. Hence its wider application is doubtful.

(¢) Productivity Formula Based on the ‘Price
Method’ : Price method is an indirect method of pro-
ductivity measurement. Just to illustarate we can
assure that value of production is equal to value of
factors of production, where the latter includes profits
to entrepreneurs also. Hence, I volume of products X
I price of products = I volume of factors X I price
of factors, where I signifies index. Following this, the
productivity index of current year can be calculated by
the ratio :

I price of factors
I price of products

I volume of products
I volume of factors

This is the common formula on which the price
method is based. This method can be used for time
series analysis of total productivity trends.

(d) Productivity Formula Based on the ‘Real Pr‘:'ce
Method’ : The Real Price Method rests upon two basic
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assumptions : first’ we assumsz that the variety of manu-
factured products ‘A’ in an economy are of a specific
nature. Secondly, it is also assumed that incomes other
than those earned from labour can be disregarded and
the incomss earned from the work done previously
have been congruently actualised. Under these assump-
tions the formula ‘Value of Production—Value of
Factors® enables us to write : Quantity of Products A
X Price of Product A = Number of working hours X
hourly working income, and hence :

Quantity of product A _ Hourly earnings from labour

Numberof working Price of product A
hours

if we. then, call the ratio of

Price of product
Hourly earnings from labour

it becomes quite clear from this, productivity is the
inverse of real price,

‘the real price’,

(iv) Main Limitations

Some of the limitations of the above mentioned
formulae for productivity measurements are stated

below :

‘In almost all the studies of labour productivity we
find that economists in general have treated labour as
a homogeneous entity. They have not made any
distinction between workers of different skill, aptitude
or application. This may be because of lack of data
for such classification of labour force employed in most
of the industries as can be seen in various reports of
Census of Manufacturing Industries (CMI) and Annual
Survey of Industries (ASI). Moreover, ths ‘Man-hour’
is also not homogeneous concept for its influence on
production differs widely according to the sex, age,
skiil and the position of a worker in the factoy in
which he works. For example, for a manual job, a
man’s hour of work will, on an average, represent more
labour than a woman’s or a child’s hour and, therefore,
large quantitative differences may appear in the out-
put of different workers, i.e., adult male, adult female
and child labour. In case of non-manual work, differ-

. = 4. Productivity Measurement Reyiew, Buropean Productivity
Agency, No. 20, February 1960, p. 49.
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ences between individuals are qualitative, as well as,
quantitative and attempts have not been made so far to
develop any method or formula for measuring these
types of differences. Moreover, the hours of work of
skilled workers are not interchangeable, because differ-
ent jobs require different types of technical competen-
ance. The skill of workers will have a direct bearing
of labour productivity, and differences in productivity
figures due to this factor could be eliminated only if the
varying composition in skill, age, etc., of the labour
force could be taken into account in the measure of
the total manhours worked or of persons employed.®
Also there are considerable difficulties in obtaining
sufficient and reliable data on the number of manhours
worked. The statistics for total annual manhours
worked by wage earners are only rated and usually
fragmentary. ®

On the other hand, the main difficulty in measuring
the output is that of summating the hectrogencous out-
put.” The measurement of output in terms of phyical
units is easier in industries having a simple product
structure as cotton textile, cement, sugar, etc. However,
difficulties are experienced particularly in case of those
industries producing varieties of finished goods differing
in quality, size, shape, or design. Beside this, it is
rather difficult to measure quality differences of units
of a product due to the differences found in variety,
size, shape, durability and style. Moreover, these
quality differences are sometimss invisible or imper-

ceptible.

(v) Choice of Formula for Operational Analysis

In view of the above limitations, am attempt has,
therefore, been made here to measure the productivity
of labour and capital with the help of Cobb-Douglas
typs production function which is linear in logarithms.

5. Balkrishna R.: ‘Productivity and Its Measurement’,
Productivity Journal, National Productivity Council, New Delhi,
1961, p. 17.

6. Fabricant, S. : Employment in }Llanufacmring Industries :
1889-1939, National Bureau of Economic Research, New Delhi,
1942, pp. 49-50. 4

7. Peter O. Steiner and William Goldner, ‘Productivity’,
Productivity Journal, National Produectivity Council, Delhi,
November-December 1961, p. 23. ¥
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Various measures are adopted for improving the
entire situation by way of concentrating attention on
worker as “HUMAN ADULT” aund its environment,
This is achieved by—improving workplace ergonomi-
cally; improving material handling; facilitating in-process
material storing; achieving cleanliness and orderliness
all over shopfloor; better shopfloor layouts and even
utilizing some sophisticated machines and toolings etc.
Apart from the above also described are the measures
such as Suggestion Scheme, modification of Incentive
Scheme, Training for educating and development,
Communication system, Safety Cell, Extension of
Transport facility and our settlements with the Union.

The Organization

In the year 1957 i.e., 25 years ago Siemens India
Limited made a modest beginning with its manufac-
turing activities as a Switchboard factory at worli
(Bombay) with a sales turnover of Rs. 14.0 million and
with a strength of only 475 employees. During the

past 25 years, Siemens India has widened the scope of

the manufacturing field in Electrical Engineering. The
Company manufactures a variety of items and equip-
ments like High and Low Voltage—Switchgear, Switch-
boards, Motors, Equipment for Power Electronics,
Railway Signalling, Component Data and Communica-
tions, Process Control and Instrumentation and X-Ray
and Electro Medical equipments. To carry out the
manufacturing operations, it has factories at Bombay
(Worli) at Kalwa —40 km away from Bombay and at
Nasik in Maharashtra and at Hide Road and Joka in
Calcutta (West Bengal). The Registered Office and
Head Office are situated at Worli, Bombay. It has a
Sales network all over India through their Regional
Offices at Bombay, New Delhi, Calcutta, Madras and
Branch Offices at Ahmedabad, Bangalore and Hydera-
bad. In addition to this to cater the needs of local
clients there are Resident Sales/Service Engineers at
Chandigarh, Lucknow, Srinagar, Ludhiana, Jaipur,
Kanpur, Varanasi, Durg, Bhopal, Ernakulam (Cochin),
Gauhati, Patna and Rourkela. The total Sales Turn-
over of Siemens India during 1982-83 was Rs. 143.8
Crores and it has more than 6500 direct employees on
its roll.

Today the major manufacturing activities are at
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Kalwa, Thana near Bombay— a nerve centre of Indian
Industry and it occupies a site of 2,40,000 sq.m. Initial-
ly at Kalwa, onlv Motor Factory was installed in 1966.
Subsequently Switchgear Factory from Andheri, Bombay
and Switchboard from Worli, Bombay were shifted to
Kalwa in 1973 and 1975 respectively. Production at
Kalwa covers a wide range of electrical equipments such
as LT and HT Motors, LT Control Panels (Power
Control Centre/Motor Control Centre), HT Switch-
boards, LT and HT Circuit Breakers, Contractor and
Relays, Point machines and Actuators.

Siemens India has played an active role in India’s
Industrial development and Company has executed
major turn key projects in a wide variety of national
development endeavours/projects like—

(a) Bhabha Atomic Research Centre

(b) Electricity Boards of Maharashtra and Punjab
(c) National Mineral Development Corporation
(d) Indian Farmers Fertilizers Corporation

(e) Fertilizer Corporation of India

(f) National Coal Development

(g) Damodar Valley Corporation

(h) Bhatsai Project

Siemens India is a leader in Electrical Engineering
technical know-how and has kept pace with the growing
and complex needs of the Indian Electrical Industries.

We have considered our biggest manufacturing acti-
vities at Kalwa for the purpose of this Case Study of
Labour Productivity.

Measurement of Performance and Prodﬁctivity

Siemens India has its own scheme of measuring the
Labour performance and productivity. The index used
for payment of incentive is defined as

Gross Output (including Repair/
P.I Repeat work) in SMH

Effective Input in AMH

Net Output (Excluding Repair/Repeat
work) in SMH
Total Input in AMH

Productivity =
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SMH = Standard Man Hours.
AMH = Actual Man Hours,

The graphs in Annexure ‘1 & 1a’ show the P.1. and
Productivity of the 3 Manufacturing Units at Kalwa
i.e. Switchgear, Switchboards and Motors.

Initially *till the year 1975, the three units were
functioning independently at different. physical loca-
tions, when all the three units were brought together in
one complex at Kalwa. In the city of Bombay the
chances of expansion for these units being very less,
there was always a shadow of being required to transfer
the entire activity. The congestion in the available
area, along with associated problems due to being
seperate like lack of effective co-ordination of activities
and communication did not permit a rising trend in
productivity.

After all the units were brought together at Kalwa,
problems owing to centralization from decentralized
system of Working erupted. Each unit which existed
as a separate entity having its own traditions, practices
and inter-relationships lost its identity. The employees
were also exposed to disturbances in their personal/
social life because of change in work location, long
travelling hours and change in work schedules. Re-
organizing of various common functions resulting in
centralization of Incoming Inspection, Receiving &
Despatch, Maintenance brought to surface the different
working styles followed. Added to this were the pro-
blems like communication difficulties with the city and
vendor supplies position. The cumulative effect of all
these was having an impact on the employees morale
and consequently on labour productivity and industrial
relations situation. This in the end resulted in
inter-union rivalry which led to a partial strike of
10 months (Feb. 1978 to Nov. 1978). There was an
improvement in the situation from late 1979 onwards
with the majority of workmen backing the recognise
union. The Management on its part was also trying
hard to stage a reversion in the declining trend. Atten-
tion was concentrated on workmen at the centre of
activity and emphasis was given on improvement of
workplaces, various processes and methods were
introduced which are explained in the following para-

-
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graphs :

Major activities of Productivity impi'ovement on
the shopfloor for optimum utilization of Manpower/

Machine/Material (Input resources).

Improvement in deburring technique of plastic

components .

Earlier Method :

Previously in our plastic shop for deburring the
plastic components, shot blasting technique was
used. The operator used to hold the part and turn
it about in front of the fixed gun. This gun blasted
coconut shells by means of compressed air on the

plastic parts. The above process had the following
drawbacks :

. (a) As the part was to be manipulated in front of
the gun by hand, it was causing fatigue.

(b) As the area in the shot blasting cabin was
* though lighted, relatively dark—it was strenuous -
for the eye.

(c) As the operation was manual and illumination
lower, quality of deflashing was not consistency

(d) Operation was relatively slow.

The answer to the above was found in the new
‘Isper Deburring Machine’.

New Method :

The machine consists of loading the parts through
conveyor belt, rotating cylindrical tube of wire mesh
and a collector. A turbine hurls the nylon granules
at high velocity in a relatively wide are and at larger
angles on the wire mesh tube through which compo-
nents pass. This wire mesh tube continuously
rotates along with the plastic components-inside.
Thus all the surfaces of the components are sub-
jected to the nylon granules jet treatment. There
are also separating zones which separate Burr/Flash
from the nylon granules. Addition of special #nti-
static chemicals to nylon granules ensure that the
burr removed does not stick to plastic component.

Cost of implementation :

Rs. 4,00,000/—

Iines 1o view, following recommendations were

evolved to have shorter assembly lines

—Shorten the length of assembly line by regrouping
various elements of the operations.

—Eliminate the jobs from the flow line which are
are not connected directly with the end product.

—Effective working area.

EEWOETE O TR

FRETOUIL

—Faster and accurate work.
—Saving in the mannfacturing of jigs for drilling.
—Saving in material handling time.

—Saving in production time approximately 1,500
Hrs./Year.

—Saving cost of jigs Rs. 20,000/- per year.
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New Press Shop Concept in Motor Plant

New press
incorporated following :

shop "concept for higher productivity

(a) Use of compound dies for stator lamination

for electric motors.

(b) Use of pre-coated coils of silicon steel for

laminations with decoiler and straighten

(c) Use of high speed notching press with tangen-
tial adjustment facility (skew formation) on

rotor packet.

(d) Redesign of motor from LA3 to LA7 to give
higher outputs from same motor size, rendering

motor economical.

-

ACCIDENT STATISTICS
(Kalwa Works)

1981-82 1982-83
Frequency Rate per 1000 Hrs. 4.02 2.85
Severity Rate per 100,000 Hrs, 20.6 16.3
Number of Accidents per 100 5.7 4.9
Workmen
Reportable Nonreportable
1980-81 175 129
1981-82 141 116
1982-83 119 121

Result of implementation :

Saving  Material

in SMH Rs.

Use of compound dies elimina- "
ted shift in each slot separately
notched on stator blank. Com-
pouud dies punched all slots in
one storke and hence quality of
lamination is improved and also
considerable reduction in the
standard time per piece. It also
improved slot alignment and

pupil insertion operation was
don with ease and more pro-
ductivity in winding shop.

Use of pre-coated coils permit-
ted us to use decoiler with an
arrangement to load two coils
so that when one coil is ex-
hausted another pre-loaded can
be brought in line. Coils of
desired width reduced the
wastage of material and inprov-
ed the productivity due to con-
tinuous feed mechanism opera-
tion line. Varnishing and
slitting from sheets were elimi-
nated.

High speed notching press
with Huber (skew) notching
gave 609 higher output and
also gave correct spiral on rotor,
maintaining the performance
characteristics of the motor.

Development of high voltage
motors with a special design of
internal, double ended air
circuit cooling. We are deve-
loping 3.3 kV and 6.6 kV HT
motor with superior and totally
different cooling technology.
With this cooling efficiency it
is possible to offer motor to
give higher output from same
size rendering it more econo-
mical.

TOTAL .

3.2 Also following measures are taken

productivity

1. To reduce fatigue and
ments, use of various

equipments like-Forklift,

4308 —

3479  4,44,000

840 —
210 1,60,000
8827 6,04,000
to improve

achieve faster move-
materials handling
High Reach Truck,

Tugger-trailors, Jib Cranes & Overhead Cranes,

etc.
-

b P —f
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2. Introduction of conveyorised lines to reduce
fatigue.

3. Use of vibratory feeders—to eliminate manual

~ feeding.

4. Improvement in tools, press tools and Mould-
ing dies, etc.

5. Use of new jigs, fixtures and templates, etc.

6. Use of raw material coils for automatic, conti-
nuous feeding.

7. Improved strip layouts for pressed parts to
minimize scrap.

8. To improve material handling, standardization
of bintrays and cage boxes, etc.

9, Use of vibratory feeders—to eliminate manual
feeding.

10. Improvement of shop floor layouts by keeping
adequate space for in process material and
gangways.

11. Use of multispindle machines—for reduction
in cycle time.

2. Introduction of various mnew technology

machine like.
—wire erosion machine
—spark erosion machine

—copy punching & sheariug.

Similar to the above mentioned specific studies
some further studies were conducted in dfierent units
which resulted in reduction in process time, reduction
in material cost, accurate and consistent quality
output, elimination of physical discomfort to the work-
men, reduction in delays, etc.

Improved Incentive Scheme

4.1 Siemens introduced an inceative scheme in
1964-66 and incentive payments were related to the
start of the grade (Basic). But, by the end of 70's it
was felt that incentive scheme was not at all effective
due to

—improved financial benefits because of subsequent
settlement on service conditions between Manage-
ment and the Union.
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—Improved total wages because of higher dearness
allowance, due to inflation and thereby

—Substantial reduction in ratio of incentive earn-
ings to gross wages.

To arrest the declining trend of productivity which
was observed over a period of previous 10 years, a
need was felt to modify such an inceative scheme.
The incentive scheme was modified and introduced
in Jan. 1980 as “Production Bonus Scheme’ which
considered the ratio of gross output to total input
of the workmen barring allowable time, or restirc-
ted time allowable to workmen for Sports or
Committee meetings etc. But, in the inputs of the
workmen there was no provision to deduct the
downtime due to want of material, machine break-
down, power failure etc. The effect of downtime on
input was not taken into account with a philosophy
that for such period of downtime the workmen are
already paid the guranted/normal wages.

However, the rates of incentive payment were raised
to such an extent that workmen at 100% Production
Bouns Index, could get 319 of gross wages
(Basic+DA-+HRA) at the time of introduction of
the revised scheme. The same scheme was discussed
in the subsequent negotiations with the Union and .
became, for the first time, the part of the settlement
of January 1981 as a joint responsibility to improve
productivity. The only modification was the calcula-
tion of performance index formula to the extent of
eliminating the effect of downtime observed in the
previous formula.

At the time of settlement the maximum P.I. for
payment of incentive was decided as 1007;,. However,
on observing the rising trend of P.I., the maximum
P.I. for incentive péyment was raised to 1207;.

The Scheme is applicable for both types of work-
men i.e., workmen who are directly engaged on
manufacturing activities (i.e., productive workmen)
and those whe render their services to the produc-
tion activies i.e. material handling (Stores+Trans-
port), Quality Control, Maintenence (i.e., Service work-
men).
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Formation of Incentive Committee

In the scttlement it was agreed that maximising the
efficiency for Productivity enhancement is a joint goal of
Management and the Union. Tt was also agreed that the

Union has right a to discuss the problem of production, -

material supply work porms and standard and so
establishing a common forum was necessary, hence
we have formed the Incentive Ccmmittee in each unit
in which there are equal number of representatives
from the Union and Management, with the objective
of.

—establishing proper understanding
—general confidence

—increasing sense of participation between Manage-
ment and workmen to make the Scheme a joint
success.

A meeting is held every month and this has provided
the workmen a channel to solve day-to-day shopfloor
quarries/disputes regarding standard time, allowances,
method changes incentive payments and the Scheme
etc. The present Incentive Scheme has resulted in not
only financial rewards, improved morale and higher.
levels of productivity, but has also generated a perfor-
mance oriented style of working and productivity
conciousness among the workmen. The average finan-
cial rewards through incentive for 82/83 of a productive
workmen is Rs. 140/- per month.

Introduction of Suggestion Scheme

In 1979 with a view to generate constructive think-
ing amongst our employees and suitably reward them
for useful suggestions, a Suggestion Scheme was intro-
duced. This promoted greater involvement of the
working people and helped to inculate the habits of
participation in day-to-day working and increased
cooperative feeling in the Company

Motivation through Suggestion Scheme

In order to involve and motivate the emplovees to
give more suggestions which will improve

—Material Productivity

—Labour Productivity

PRODUCTIVITY
following measures have been abopted :

(a) Publishing the photographs of the award
winners and write-up about their suggestions
in the House Magazine “‘Siemens Sansar.”

(b) Distribution of special awards at the annual
Dassera function by the Works Director to the
best suggestor from each unit and the best
from all the ubits.

A feedback in the form of various statistics iy given
to all the unit managers to take corrective action at
their end viz,

1. Pending appraisals statistics—Monthly

2. Implementation of accepted suggestions—half
yearly

3. Display of big posters giving various pictorial
ooloured statistics and publishing the name of
the best suggestor from each unit.

Training/Educative Information Programme

Management of Siemens India realises the need for
continuous training of their workmen, supervisory staff
and even Managers to

—facilitate exchange of information.

—promote cost and productivity consciousness
amongst the employed.

A number of in-house training programmes have
been organised on subjects like Work Study, Incentives,
Quality Consciousness by our internal faculty of
Industrial Engineering and external agencies like NPC.

The main feature of all the in-house programmes is
the concluding session of “MEET THE MANAGE-
MENT” in which Works Managers/Chief Managers of
various Units and departments participate in an open
dialogue. The participants in the “MEET THE
MANAGEMENT SESSION” raise querries and they
utilise this opportunities to get further clarifications
from the Managers vis-a-vis applications of productivity
techniques and concepts learnt during these programme.

Similarly, shopfloor personnel and officers are alse

3
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sponsored for the outside programmes/seminars/work-
shops organised by professional institutes and bodies
such as NPC, NITIE, ASC, etc.

Over and above the training of its own personnel,

the Company also believes in training the personnel of.

their clients/customers.

The training efforts of the Organisation have been
steadily increasingly as seen from the table- given
below *

1979-80 1980-81 1981-82 1982-83

No. 70 11 5 86

Workers Training days 349 S 341 805
Total strength 2846 2907 2880 2895

Supervi- No. 62 24 38 67
sors+ Training days 415 267 199 1445
Staff Total strength 659 . 699 665 675
No. 16 6 31 65

Others Training days 110 29 128 131
Total Strength 155 182 190 206

- Safety and accident prevention programme.

Introduction of Industrial Safety Cell

To promote industrial safety ancd ensure safe work-
ing environment, a separate industrial safety cell has
been created, and a full-time Safety Manager is appoint-

ed. The concept of safety everyone’s responsibility is i

born in the minds of the , workforce. Also line
managers have been assigned additional responsibility
for safety on shop-floor. Apart from the Central
Safety Manager, the company has appointed 6 addi-
tional safety officers from line functions to strengthen
the industrial safety concepts, to improve safety in all
our workplaces and to reduce accident rates further.
The company appointed 6 Safety Captains with a view
to assist the Central Safety Manager in all aspects of
The main
activities of the Safety cell are :

1. Creating safety awareness in all the units.
2. Investigation and classification of accidents.

Publication of safety bulletin giving safety infor-
mation and statistics.

4. Providing personal protective equipments (safety
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shoes, safety goggles, hand gloves, ear muff,
etc.).

5. Organising Safety Training Programme.

This has resulted in reduction in accidents and man-
hours lost which directly increase the availability of
man-hours and contribute towards labour productivity.

Management by Communication and Objectives

In the earlier days, the employees of the Company
were not aware of their performances, their com-
pany sales, developmental activities, their targets
and achievements. With a firm opinion that the
employees on being informed about market posi-
tion, order position, problems before the manage-
ment, and knowing how the management wants to
overcome the situation can give their best; the
culture of management by communication and
objectives was developed with a view to :

1. To share Management's philosophy, policies
and objectives so that it results in better under-
standing of Manacement view point as well as
appreciation of market situation.

2. To share information about production, per-
formance, sales, development activities in order
to motivate employees to higher productivity
and to have continued improvement in per-
formance.

3. To promote more participation and co-opera-
tion between management and employees and
the union and to maintain healthy and harmo-
nious industrial relations:

The following means have been adopted for the.
same : -

(a) General Assembly :

Unit-wise half-yearly general assemblies on the
shop-floor addressed by the Works Director.

(i) to share general information about targets,
achievements, production and productivity
trends and
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(i) to convey management messages directly
to the employees, whose questions are also
answered on the occasion.

(b) Hoardings :

(c)

Monthly hoardings are exhibited giving details
of monthly targets, objectives, performance and
information on current topics etc., in order to

(i) support the productivity culture and

(ii) to increase employees’ participation and
co-operation for Suggestion Scheme and
flexibility, etc,

Banners :

Quarterly banners are exhibited on the shop-
floor giving special messages, e.g., on joint res-
ponsibilities towards achieving higher produc-
tivity, or Quality improvements, timely
deliveries, - healthy work-place practices, etc.,
to the employee.

(d) Productivity News :

(e)

A fortnightly pamplet giving specific instances
of improvements in productivity. Articles are
contributed by employees. The intention is
to expand the awareness and understanding of
productivity of our employees and to increase
their commitment to the rationalisation pro-
gramme,

Family Letter :

The Family Letter from the Works Director is
addressed to all the employees and their family
members and it covers subjects like targets,
planned and achiéVed turnover, quality efforts,

- absenteeism its effect on productivity and situa-

()

tions in the Work, etc.

Workshop :

Unitwise workshops to which groupleaders,
foremen, Engineers, Officers and Managers are
invited, are held annually to review achieve-
ments of the last year and goals for the next
year. These workshops were in the past in the
form of informal get-together. However, it
has become a practice now to explain the objec-
tives of the units, their achievements and seek
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the commitments of the working people in the
unit.

Union—Management fortnightly meetings

Involvement of Management as well as Unions for
increasing productivity are so interlocked that none
can proceed far without the co-operation of the other.
Therefore, regular periodical meetings between Union
and Management are held to discuss cost reduction,
improvements in manufacturing technology, Introduc-
tion of new products, informing about market situation,
order position and also to get the involvement and
commitment of Union.

All these measures like General Assemly, Hoardings,
Productivity News, Family Letters etc., have created
a tremendous impact on the morale of the employees.
The responses to these have been very encouraging and
the company hopes to have a real productivity boost
in the house of Sicmens.

The Measurement and Monitoring of Labour Pro-
ductivity :

Siemens has developed quite a new useful criteria
for measurement and monitoring of labour producti-
vity. These criteria are reflected in the Management
Information Systems Reports. This system is introduced

) to—

—facilitate timely corrective action by the Manage-

—for
amongst the employees.

ment

inculcating  productiyity —consciousness

The reports prepared as a part of M.LS., for
performance monitoring are as mentioned below:

1. Unitwise/Shopwise Performance Analysis where

monthly and progressive figures are shown
for—

(a) Performance Index
(b) Productivity

(c) SMH/Man/Month
(d) AMH/Man/Month
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(e) Unproductive hours

(f) Overtime hours

2. Monthly Standard Man Hours (SMH) against
the planned SMH Output —Unitwise.

3. Monthly Low Performance Analysis—Unitwise.
This is to identify the workmen whose perfor-
mance level is below the performance achieved
by 90% of the persons in the Units, so that
corrective action can be taken knowing specific
reasons for low performance.

4. Performance Distribution Curve—Unitwise
Quarterly.

5. Monthly Absenteeism Report—Unitwise.

6. Unitwise Monthly Direct and Indirect payment
Report for workmen.

7. Daily and Weekly Output Reports-—Unitwise.

8. Average Monthly Incentive Earnings by Pro-
ductive and Service workmen—Unitwise.

9. Charts, Diagrams, Graphs on the Shop-floor
are displayed showing monthly figures e.g.

—Downtime
—Extra cost
—Quality Standards
—Efficiency
—Backlog

—Targets (monthly, weekly/daily and achieve-
ments).

These reports are helpful to employees in knowing
the targets, the unproductive hours and alsess the-
monetary. benefits one can get through Incentive
Scheme, etc.

Agreement Gains

9.1 In Jan. ‘81, Siemens India signed a settlement
with the Workers Union and in April ‘81 with Staff
Union, which further improved their service conditions
remarkably and also gave substantial monetary
benefits.

1. The main features of the workmen settlement :

A broad declaration of aims and objectives
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was made jointly by the Union and the Manage-
ment. Both the parties agreed to emphasis on
collective bargaining. and to have regular
cordial dialogue on the problems such as—

—Increase in Production/Productivity

—Saving of costs

—Improvement of working conditions

—Maintaining discipline

—Any other problem which might have direct/
indirect effect on workmen. '

. Promotion Procedure :

Normally the Union insists a promotion for
senior people as a philosophy to express their
respect towards their experience. A definite
procedure was formulated for prémotions

. assessing individuals suitability for higher jobs.

This takes into account their performance,
seniority in the company and in the grade,
qualification, training, attendance record etc.
This is helpful to strike a balance between
experienced-senior persons and qualified-young-
capable persons.

. Wage Grade Promotion :

In Siemens the promotions are based on
vacancy concept and as per the job classifica-
tion. Job classification is done based on skill,
experience and knowledge required for the job.
Growth rate of the company was gradual hence
the promotion opportunity for majority of
senior workers was reduced resulting in stagna-
tion. In this wage grade promotion, it has been ;
agreed that the workmen while continuning to
perform the same job can be qualified to be
promoted one wage grade higher provided his
general record in the Company is good.

. Retirement Benefits ;

To take care of the up-keep of the post-retire~
ment life, the Provident fund, Gratuity Scheme

. were improved. To encourage savings joint

saving scheme was lunched wherein the
company handsomely contributed towards each
employee’s account. The employee joining the
company around the age of 25 years, shall earn




by ambulance, Oxygen Cylinders for

emergency.

Periodical medical check-up is conducted for
people working in Cantéen, Paint shops,
Drivers, Galvanic, Watchmen, etc.

(f) Open House Day :

Family members of the employees are allowed
to come and see the faetory.

(g) Hobby Exhibition :

This is for family members and exhibition is
held during Open House Day and prizes are
awarded to the best three in each category
thereby a chance is given the relatives of the
employees to show their talent.

(h) Preeti Bhojan :

On the first working day of Fiscal year,
Managers, Officers, Staff and Workmen take
lauch to_gether.

(i) Dassera Function.
Social gathering of all employees in the factory.

(j) Annual Athletic Meet and Sports Day :
In addition to Sports activities throughout the
year for games like Volley Ball, Heckey,
Cricket, there is an Annual Sports Meet—
Sports day every year.

(k) Introduction of Marriage Gift from Manage-
ment.

‘(1) Silver Jubilee Celebration/Retirement function :

(m) Blood donation campaign and Blocd Bank
with KEM hospital.

(n) Financial help to rural development.

(o) Financial assistance ‘to employees through
Credit Society. :

(p) Picnics by employees are encouraged and given
some subsidy.

(qQ) Marathi literary social—Sanskritic Manch
which stages drama, speeches, symposia etc.

(r) Financial assistance to Local Village School.

(s)° Housing Colony for essential staff.

PRODUCTIVITY
Conclusions

Evaluation of Improvement in Labour Preductivity :

Following table indicates for the past four years
improvement in performance index and productivity :

79/80 80/81 81/82 82/83 Improvement
79/80-82/83

. Performance index %, 52 66 82 84

+ 61.5%

Productivity %, 45 56 69 70  +456%

When the improvement of performance level is
achieved by workmen for the past three years is exa-
mined on “Distribution Curve” it is clear that there isa
gradual upward trend.

Percentage of workmen

Performance Range

1980-81  1981-82 1982-83
Less than 45% 20 4 3
Bet. 45% and 65% 26 14 10
Bet. 659 and 95% 42 56 60
Above 95% 12 26 27
Total : 100 100 - 100

The effect of labour productivity on output in
Rupees when compared with the previous year, on
common base (i.e., excluding inflation) can convincingly
be seen from the following table : : ;

Over the previous year

Year Real Manpower  Recovery
Growth Growth
1980-81 +20% +1% +214
1981-82 +20% -1% +273
1982-83 4= 6:A =1 +14°2

The benefits accrued due to these improvements
are being felt gradually but certainly—through the
improvements in inflow of orders, basically
because of maintenance of delivery promises. The
productivity gains have largely contributed to our

- company’s sound financial position. Of course
these achievements could never have been achiev-
ed without the active participation, whole hearted
cooperation extended by our Unions.
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How to Fight Dirty Against Manage-
ment

Joe Mancuso

Published by :

Jaico Pablishing House, Bombay
Ashwin J, Shah

125, M.G. Road, Bombay-400 001
Year of Publication : 1980

Price : Rs. 25/.

pp. 221.

Reviewed by :

Mr. V.K. Goel

Regional Director

National Productivity Council
E-5/112, Arera Colony
Bhopal-462 016

The school for Scoundrel was an

_innocent American movie but this

book is not. Instead, “How to Fight
Dirty Against Management” is a
case in favour of shirkers and
incompetents not only advising
them to become manipulators but
also showing the way how to.do it.

If the contents of this book
represents even partially the organi-

sational culture in American
commerce and industry, this book
would evoke, to an Indian reader,
a sense of perverse satisfaction by
knowing that it is not only poverty

- and illiteracy which breed a class of

shirkers and inconipetents but the
impact of affluence is also not much
too different either.

In any case the book brings to the
fore a known controversy as to
whether the secret of success lies in
the competence and hard work or in
the dirty game of expediency and
ingratiation. What is so far held as
an axiomatic truth is that the mani-
pulative behaviour may help an

indjvidual in achieving short-term

gains but it is sheer competence
and hard-work” which would ulti-
mately crown the person with over-
lasting success. Joe Mancuso would
have done a yeoman'’s service to his
readers .if he would have carried
out an empirical study to invalidate
this truth.

It should, however, be a caution
to the prospzctive readers of the
book that it is neither a satire on
the middle management for their

dirty tricks nor a warning to the top
management against them. Instead,
the author is serious about the
efficacy of the sordid games when
he says that success “in today’s
multifaceted corporation is an uphill

‘struggle—it takes courage, convic=

tion and this book.”

To the American middle managers
for whom this book is written, I
have a suggestion: after reading
this book, if they believe in its
contents, they should not think that
thesy have qualified for the ‘black
belt.” Let them come to an Indian
organisation for their real gradua-
tion in fighting dirty against manage-
ment. To their Indian couaterpart,
I would say that this isanursery
book as their knowledge and
practice about this game far exceeds .
the knowledge (1 da not know about
the practice) of the Author. There-
fore, they will not miss anything
if they escape its reading.

It appears that the tremendous
‘Box - Office’ success of Northcote
Parkinson and Lawrence Peter for

producing Parkinson’s law and
Peter’s principles has motivated

-




116

many others to follow their foot-
steps in dealing serious management
issues with a lighter pen. However,
most of them have failed to deal
with the fundamentality of the
issues that Parkinson and Peter dealt
" upon as also the crispness of their
language which has given many
quotable quotes to the readers.
Joe Mancuso fails on both the
counts. While the contents of this
book are inversion of modern
management cqoncept and theories,
his language is lacking the punch
of a satirist or humourist. The
printing and the get up of the book
would have been passed as good if
it would have been published ten
years ago when photo setting was a
rarity in Indja. In all, reading this
book is like seeing a popular
Indian crime movie. :

Co-operative Marketing of Farm
Products in Asia

—

Published by :

A.P.O.

4.14, Akasaka, 8-Chome, Minato-ku,
Tokyo, Japan 107

Year of Publication : 1981

PP : 182

- Reviewed by :
Mr. J K. Jain
Director
National Productivity Council
11, Lady Curzon Road
Bangalore—560 001

“Co-operative Marketing of Farm
Products in Asia” published by
Asian Productivity Organisation
makes informative reading of co-
operative marketing of Agricultural

_them.

products in Republic of China,

Hong Kong. India, Indonesia,
Japan, Nepal, Korea " Pakistan,
Phillippines, Sri Lanka and
Thailand.

The booklet is the result of a
multi-country study mission spon-
sored by the Asian Productivity
Organisation during 1981 to study
the co-operative marketing of agri-
cultural products in Japan and
Korea. The participants of the
mission drawn from these countries
mentioned above have observed
agricultural co-operative marketing
structure, trends in co-operative
marketing, Government policies and

major problems of co-operative

- marketing and have given the first

hand experience of South Korea
and Japan, which is explained in
Part I of the book. The part II of
the publication gives factual data
regarding co-operative marketing in
various Asian countries covering
the "aspects of structure of co-
operative assistance, the commodities
covered Government policies
towards co-operative marketing and
major problem areas. The chapters
have been written by eminent experts
in co-operative marketing. For
example, co-operative marketing of
farm products in India has been
written by Shri Indrajeet Prasad,
the one who is directly connected
with co operative marketing.

The book highlights the -develop-
ment of co-operative marketing in
various Asian countries and also
explains the problems faced by
However, one noticeable
drawback of this book is that it
does not offer solutions to many of
these problems. Had the book

PRODUCTIVITY

offered practical suggestions to
overcome these problems, the book
would have found more use for the
persons directly dealing in the field
of co-operative marketing. Inspite
of this minor drawback, the book
with its well structured and well
presented data, will be an asset to
all those in-the field of co-operative
marketing.

How to cut office costs
Harold H. Longman

JAICO Pubiishing House

Ashwin J. Shah

JAICO Publishing House
Bombay-23

1980 (Originally published in UK)
pp- 300

Reviewed :

A. Rajagopalan

Deputy Director

National Productivity Council, Madras

Communication is the nervous
system of any organisation. With-
out proper communication system
decision making and excution of
decision become very defective and
difficult. This is very seldom realised
in practice and the tendency to
consider communication and paper
work as a “‘necessary evil” prevails.
Attention given to this vital area of
management the effectiveness of
which decides the difference between
a well managed and a
managed organisation or rather

‘between a successful and an un-

successful one is very limited and
publications on the subject are very
few and far between.

It is in this context that this
comprehensive

badly .

book published -

\
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originally in UK and now by Jaico
in India becomes a much needed
and welcome addition to a business
library.

Of specific relevence to the O & M
practitioners are the pages dealing

with the organisation and conduct °

of O & M studies, creative thipking,
forms design and filling principles.

Paper work related to specific
office areas like purchasing, financial
and cost accounting, sales, personnel
stores, production control are all
dealt with in detail, section by
section.

Common office operations like
sorting, calculations, reproduction,
forms
work, office furnishing, filing etc.
are analysed and various suggestions
for streamlining these along with
many shortcuts and ready made
solutions and handy gadgets are

_ suggested. These should come in

handy for managers in rectifying
problems in office quickly.

Written in easy and readable style
ths book should be of use to O & M
Experts and all supervisors and
executives, who have to manage
paper work and achieve office pro-
ductivity.

Guide to Disciplinary Action
Datta, S.K.

Published by : ;

Bankers Training College, Reserve Bank
of India, Bombay

Year of Publication; 1983

Price Rs. 22.00

pp : 162

control, checking of office -

Reviewed by:

Dr. (Ms.) Mani. K. Madala
Sr. Consultant, National
Council, New Delhi

Productivity

The present bock is intended to
be a handy reference material for
managers, executives and also the
students, on the various facets of
the subject of discipline. In an

nr

orderly sequence it presents both the
conceptual and applied aspects of
discipline and discusses the proce-
dural formalities with relevant case
law. Discipline is a sensitive area.
Many major industrial relations pro-
blems often emanate from this. The
protective legislation, makes admi-
nistering discipline a difficult task.
The book is a timely contribution
in turbulent state of industrial rela-
tions in the country. In 19 chapters
the book discusses the concept of
discipline, the approaches to it,
measures to prevent in discipline,
principles of natural justice mis-
conduct, charge sheet, suspensions
the process of and rules regarding
enquiry statutory obligations with

regard to punishment and appeal.
The book devotes one chapter to a
discussion on disciplinary procedures
for government servants, for many
public enterprises draw their inspi-
ration from them. One can see
that a lot of work has gone into
the making of this book. The book
is a must for all managers. Attrac-
tive get ups fairly priced.
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OUR PERIODICALS

- Energy Management

(India’s only journal of its kind)

-Energy Management—Quarterly Journal of the National Productivity Council, published since
January 1977—by disseminating critical data, relevant information and technical studies on the produc-
tion and utilisation of various forms of energy, and by specifically promoting awareness of the measures
which can be taken for more efficient utilisation of energy inputs and outputs, fulfills a felt need.

Annual Subscription : India : Rs. 40.00
Foreign : 20 US Dollars (Surface Mail)
30 US Dollars (Air Mail)

Maintenance
(Leading Bi-Monthly News Journal of its kind)

To enable the maintenance managers and engineers to be abreast with maintenance and repair
facilities for their equipments.and machinery, the journal broadly covers the following areas :
* News features on maintenance and repair, tribology, corrosion control, signature analysis and
condition monitoring, maintainability and reliability, product design, material handling
* Tribology notes including innovation in the industrial lubricant fields and tribological
developments : ;
* Corrosion commentary detailing the latest developments in the field of corrosion control and
development of materials technology in the country
* Case Studies on the experience of Indian industries
* Information on new products, equipment related processes
* Looking ahead—a guide to forthcoming events in this field
* Conference Reports
Annual Subscription : India  : Rs. 45
Foreign : 30 US Dollars

Productivity News
(A Monthly News Magazine)

A stimulating, informative monthly, compact with productivity ideas, gleaned from all the world
over, with particular reference to significant developments in all sectors of the national economy. A
must for all professionals who desire to keep abreast with a fast-changing world. Separate supplements
appear regularly for supervisors and for maintenance management.

Annual Subscription : India : Rs. 18.00
Foreign : 9 US Dollars (Surface Mail)
15 US Dollars (Air Mail)

Utpadakta

(A Monthly Hindi Journal)

Carries informative articles and interesting features aimed at the development of workers and
supervisors to propagate the concepts, approach and methods of productivity. Progressive employers
and management can utilise this organ for education and development of their employees through
subscribing for bulk copies for large scale distribution.

Annual Subscription : India : Rs. 6.00
Foreign : 3 US Dollars
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Letter from the Editor-in-Chief

Dear Reader,

Industrial scenario globally is characterised by expansion of industries, new technology, growing
competition, and changing cultural and socio-political environment. Modern enterprises for their
survival and growth, have to visualise a long term future, utilise the opportunities and contend against
the threats of environment, to articulate the objectives and goals. In this process Corporate Planning
has emerged as a powerful tool to help organisations to cope with environmental threats to overcome
future uncertainties.

The recessionery trends in recent years have seriously affected the economies all over the world.
Even among the developed countries the only country which could counteract the effects of recession was
Japan and this was due to the high level of productivity in Japanese economy backed by innovation and
introduction of new technologies through systematic and careful corporate strategic planning.

Since Planning is important and has to be given high priority in developing countries which suffer
from scarcity of resources, it is equally important that in the execution of targets constant monitoring
through strategic planning is carried out particularly in areas where demand for resources is far greater
than their availability. Only through proper allocation of resources and gearing up of immediate needs
and creation of infrastructure facilities, achievement of targets within a time frame (which is most
crucial) can be possible.

As a result of massive investment in our Five Year Plans which has been substantially increased in_
the 7th Five Year Plan with emphasis on Food, Work and Productivity, the need for corporate planning
at the national and organisational level has become even more important. Unless our investments
generate surpluses and plough back the same for rapid economic growth the organisations will not be
able to achieve the desired growth.

A major aspect of planning process is the need to establish inter-linkages between technology,
human resource and productivity. It is equally important to compare achievements in one enterprise
with averages at the sectoral level since this alone could identify the gap in specific areas and provide a
sound basis for formulating a long term strategy. To emphasize this point, one might take into account
the fact that if there is a big gap in technology it will indicate the need to either acquire or adapt new
technologies available elsewhere or to update or modernise the existing technology which could lead to a
reduction in cost of production and make the organisation viable and competitive in the market. In
achieving this objective, the organisations will have to further evaluate the long term investment decisions
and take recourse to Corporate Models available and evaluate the same with investment decisions to
assess the impact on the achievement of corporate objectives. Another important aspect of corporate
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planning which is likely to assume serious proportions in the near future is the fast development of
technologies and less than adequate availability of professionally qualified and skilled manpower. As
such in the overall strategic planning, human resource development can no more remain a device of soft
pedalling or an activity which could be subservient to technology development. It will have to be
regarded as an overriding factor for organisational growth and development. The experience so far
gained has been that corporate strategy in the sphere of proven technologies can help managements to
go in for right type of product market combinations to generate market attractiveness which cannot be
achieved without cost effectiveness and improved quality of products, their design and acceptability.
Consumer consciousness, competition in the items of consumption and development of buyers market
have further hightened the need for production of goods and services which are of required quality and
cost.

In India as a nation we have several strong areas and it is not as though we are far behind. In
many areas we are even ahead. However, owing to traditional methods and usage, the application of
corporate strategic planning has so far not attracted that importance which it ought to be given. It is
only in the recent past that at the national and at organisational levels, there is a growing realisation
that Corporate Strategic Planning is not merely a device or a tool but an important resource for
managerial effectiveness and sustained growth of enterprises. If this is pursued systematically at all
levels, the progress which we wish to achieve, will become faster.

Shbs
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(DR. A. N. SAXENA)




