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| With growing complexities in technological and human
‘domains, occupational stress has become a costly prob-
lem for both the organizations and individuals. While the
list of causes for work-related stress is a long one, stres-
sors are not necessarily ‘out there’. Stress involves the
operation of several cognitive factors. Perhaps the most
centraloftheseis the individual's cognitive appraisal ofthe
situation or potential stressor. Recent evidences suggest
that through proper socialization in work settings and work
environment, the individual’'s commitment and self-control
¢an be strengthened as two most important potence for
resistance to stress.

Afhi!ava Chatterjee was formerly a Professor in the Indian Institute of
T#chnology, Kharagpur.

Stress in modern times is an all too common part of
everyday life, something which few can avoid. To many
persons, stress is an experienced state of emotional
nature accompanied by high levels of arousal. However,
experts onthe subject view it as a response to homeostatic
imbalance which may be both physiological or psychologi-
cal in nature with the predominance of one or the other.

Stress is an experienced state of
emotional nature accompanied by high
levels of arousal.

The evolution of human civilization shows that on the
material plane, progress has been achieved at a breath-
taking pace in the last few decades. On the cognitive
plane, humankind has evolved from a state of natural
balance of mind-body components, through a mind domi-
nated period and in the present day there is an attempt to
turn back to mind-body unit. With growing knowledge
about matter and energy, the balance between mind and
body gradually shifted in favaur oi mind dominance, the
products of mind (technology) advanced, often unchecked.
Modern human being has almost become the slave of
machines. The rapidity of the seemingly endless changes
overwhelm us to the point of producing shock reactions to
our systems (Toffler, 1970). It has, nonetheless, to be
realized that “mind, life and body become merely an
instrumentation for increasing the self in the world, instru-
ments not equal in their hierarchy, but equal in their
necessity to the whole, so that their complete perfection
and harmony and unity as elements of our self-expression
become essential to the true aim of our living” (Aurobindo,
1985).

Prciductivity Vol. 33. No. 3, October - Dec ok o




The General Adaptation Syndrome

Growing evidence suggests that high levels of stress
affect physical health, psychological well-being and all
aspects of human behaviour. According to Selye (1976),
the physiological aspecisof stress canbe concep- tualized
as a syndrome, that is, stress is more than a response to
an adverse stimulus. The same patterns of physiological
processes dccur in response to a wide variety of stimuli
(Frese, 1985). Selye (1976) has described this reactionas
a three-stage General Adaptation Syndrome. The three
stages are: i) alarm reaction, ii) resistance and iii)
exhaustion.

An optimum amount of arousal is ac-
companied by increased effort in more
focussed direction.

When faced with any threat to safety or well-being, the
individual experiences an immediate and vigorous alarm
reaction. At this stage, arousal rises to high levels and
generalized changes that prepare our bodies for strenu-
ous activity take place, but with no specific organ system
being affected. This initial reaction is foliowed by the
second stage, that of resistance. Here activation level
remains relatively highbutis channelisedto specificorgan
system or process most capable of dealing with it or
suppressing it. Adaptation energy is limited and if stress
persists, the final stage knowi as exhaustion occurs. At
this point, the organ system or the coping process drops to
low levels and may cause severe biological damage with
continuing stress.

Accepting stress as an inevitable part of everyday life,
Hinkle {1473) observes “to be alive is to be under stress”.
though excessive and parsistent stress is harmful, affect-
ing various aspects of human life and behaviour. An
ootimum amount of arousal i accompanied by increased
efforts in more focussed direction. Since stress acceler-
ates arousal. a little amount of stress may be of help tothe
individual for adaptation to the changing environmental
demands (Selye, 1958). Stress atthe optimum level has a
junctional value (Frankenhaeuser & Johnson, 1986;
Petonjee. 1987) and motivational source forthe employee
(RBernard, 1963).

Stress : Some Major Effects

It is now established that stress stems from many
sources and it results quid pro quo, in important effects on
the persons who experience it. According to empirical
evidences, stress acts as a ‘silent killer'. The built-in
physico-chemical systems of the human body, facilitate
adaptive reactions to adverse environmental demands.
But research evidence has shown that frequent or long-
term mobilisation of such adaptive reactions may lead to
the development of cardiovascular disease (Karasek,
Russell & Theorell, 1982), peptic ulcers and high blood
pressure.

The precise mechanism involved in stress-induced
effects on human organismis notyet very clear, butagood
conceptual understanding is that: any organic disease
may have a somatogenic psychosomatic component,
depending, of course, onthe psychological make-up ofthe
individual (Dubos, 1965). The bodily resources are de-
pleted under stress and physiological homeostasis is lost.
Thus stress lowers the body's resistance or immune
system. In somatogenic psychosomatic disease, being
infected or being otherwise affected is not critical in deter-
mining the course of illness; rather it is the body’s immune
system which defends itself against the degenerative
processes in everyday life.

Increment of stress upto an optimum
level is energizing and may lead to
improved performance. Beyond a
certain point, however, continued
stress is detrimental and interferes
with performance.

Froman organizational view point, we haveto analyse
the deleterious effect of stress on employee performance
and health. It is generally assumed that for many tasks the
relationship between stress and task performance is func-
tional, so that increment of stress upto an optimum levelis
energizing and may lead to improved performance.
Beyond a certain point, however, continued stress is
detrimental and interferes with performance. The relation-
ship between performance and stress as an arousal
phenomenon is, thus, curvilinear. While this relationship
may hold true under some conditions, growing evidences
suggest that stress leads to negative effects on task
performance. It is only reasonable to expect that
impairments caused by job demands on physical and
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psychological well-being will getreflected as stress effects
on the behaviour and performance of employees (Cooper
& Payne, 1978). The workers on the assembly line, char-
acterized by highly rigorous machine control, displayed
more psychosomatic disturbances suchas disturbed sleep
disorders, gastrointestinal problems and nervous symp-
| toms (Johansson et al, 1978). Stress may result from
| conflicting orincompatible role expectations of the incum-
| bent. Similarly quantitative or qualitative overload has
been found to be strongly related to anxiety, tension and
other job-related threats to person’s mental health and
| physical well-being (French & Caplan, 1970; Rizzo et al.,
1970).

The findings of field studies on stress and task perfor-
Imance relationship indicate that in real-life situation, per-
formance is reduced even at a lower or moderate level of
stress. It may sound contradictory to arousal hypothesis,
but there are several reasons behind this. It has been
observedthat as arousalincreases, performance may rise
atfirst, but at some point beginstofall. The precise location
of this optimum point depends to a great extent on the
¢omplexity of job demands. With the advancement of
technology, complexities in jobare increasing and greater
the complexity the lower the level of arousal at which
Performance begins the downturn direction. Secondly,
téchnological innovations change work places very quickly.
Thus it may be too late before stress research has the
chance to lead to a reduction of stressors in respective
workplaces. Prolonged or repeated exposure evento mild
stress may be injurious to health and this may interfere with
effective performance. Finally relatively mild stress may
aat as detractor. Individuals experiencing it may develop
unpleasant feelings and emotional negativismwhichinter-
fere with the task at hand.

| There are certain exceptions to the general rule of
detrimental effect of stress on performance. When faced
with achallenging task, individuals who aretruly experts in
the fields, notwithstanding high stress, seem to turn com-
mendable performances. This may result fromthe factthat
skill developed through training to a suitable degree and
typé may reduce and perhaps eliminate the adverse
effects of stress. Knowledge gives cou rage andthus even
higﬂ levels of stress are cognitively appraised by skilled
persons as a challenge rather than threat. There is a
widely-held commonsense beliefthat performance in skilled
taskdeclines under stress of fear implying that skill gives
courage to override stress.

Considering the empirical evidences, the most rea-
sonable conclusion regarding the stress effects on perfor-
manceisthatin many situations, stress interferes withtask
performance. However, the precise effect depends on
other variables like the complexity of the job, performer's
previous experience and skill in the job, frequency and

‘time duration of the complexity.

In many situations, stress interferes
with task performance. However, the
precise effect depends on other vari-
aples like the complexity of the job,
performer’s previous experience and
skill in the job, frequency and time du-
ration of the complexity.

Antecedents to stress

The contingency approach to stress has primarily
focussed on situational correlates of stress. It has been
assumed that certain situations are beyond the coping
capabilities of the individual facing it and thus stress-
inherent. The role-related factors in organization have
been identified as sources of stress. In the professional
field which is rapidly developing, technologically, eco-
nomically and socially, career progression is perhaps a
stress inducing problem by its nature (Caplanetal, 1975).
Lack of participation and its relationship with stress symp-
toms is also relevant here. French & Caplan (1970) report
that those who reported greater participation in decision
making were more satisfied with their jobs, had low job-
related feeling of threat and had higher self-esteem. Some
other antecedent variables identified are : job characteris-
tics (Brief & Aldag, 1976): interpersonal relationships in
work situation (Cooper & Marshall, 1 278). soc al support
(House, 1981) and so on.

Stress generated by non-work life
events persists and is carried to work
settings and in the same way the work-
related stressors continueas hang-over
outside the work place.

While work occupies about one-third of daily life to
mostpeople itis not the only activity. Mostindividuals have
anon-work life as well. It is not surprising then, that stress
generated by non-work life events persists and is carried
to work settings and in the same way the work-related
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stressors continue as hang-over outside the work place.
Some ‘Life Change Events’ (Holmes & Rahe, 1967) and
‘Events of Daily Life’' (Lazarus et al., 1985) have been
identified as stressors of non-work life situations.

Personality Causes of Stress

Every aspect of human behaviour has some person-
ality components as its important detarminants and soisit
with stress. Stress is not simply “out there™ in the environ-
ment, though it may originate there. Stress depends not
only on external conditions, but also on the vulnerabilities
and the coping style of the individual. Some persons
remain at ease in the situation that seems stressful to
others.

individual differences in proneness to stress are more
reflected in patterns of behaviour. Type A behaviour is
characterised by high levels of achievement motivation,
competitiveness, hostility, time urgency and polyphasic
behaviour (Friedman & Rosenman, 1974). Persons who
demonstrate Type A behaviour pattern seem to respond
more strongly than others to various forms of stress. Re-
search findings indicate that Type As pay a high price for
their hard-driving, over-estimated life style inthe formofa
compromise with the integrity of the cardiovascular sys-
tem.

Nearly everyone experiences some degree oftension
and anxiety at one time or the other—this is a basic fact of
life in modern society. However individuals differto a great
extent in terms of how they handle such feelings. Some
people seemcapableofbeingrelieved as they move away
from the anxiety generating situations, like the work place
or in short as the stressor is removed. In contrast, others
carry the heavy load of tension or anxiety, if once aroused,
for quite long even after the stressoris gone. Obviouslythe
latter group suffers from harmful effects of stress. Many
individuals may sufferfrom hallucinatory experiences worse
effects of the stressor event than what it really is. This
personality type is highly prone to psychosomatic disor-
ders. Anxious reaction reduction rate then is, indeed, an
important personality determinant of stress in present day
complex systems.

Cognitive Appraisal

Whether and to what extent a given situation induces
stress among individuals depends upon their cognitive
appraisals. Most ofthe stress experiences ofthe individual
is a function of perception, the meanings and interpreta-
tions given to life situation. Not a mere perception of a

situation, stress depends upon how that is cognised.
McGrath (1976) has suggested that the perception of
objective environment is combined with the subject’s ‘in-
{erpretative-evaluative’ processin significantly alteringthe
stress level. The manner in which a life event is defined
andinterpretedis determined by “.............. the psychologi-
cal environment, whichis, in turn, mediated by attributes of
the person” (French & Kahn, 1962). The attributes of a
person or personality, ingeneral, are made up, inter alia of
values, attitudes and past experiences.

Whether ana to what extent a given
situation induces stress among indi-
viduals depends upon their cognitive
appraisals.

Perhaps the most ingrained and rigid element of
personality is the value system. Value means ‘the object of
desire’ and can generally be defined as ‘that which is
desired'. Indianthinkers (Hiriyanna, 1983) make animplicit
distinction in the two aspects of value system—one which
is internalized and seems to be the mission of the system
(value), the other which is objectively external (fact) and
helps in the attainment of some purpose (value) in life.
Effort (fact) in performance is instrumental to the attain-
ment of the intrinsic purpose, job commitment (value), of
theindividual. The controversy in logical structure notwith-
standing, it is a ground reality that means and end are
complementary to each other. Though the term value is
primarily referred to the end, itincludes the means as well.
Value is both intrinsic and instrumental.

Values are learned. Pecple are influenced by and tend
to accept as their goals the values shared by members of
theirreference group. Actionin standard behaviour events
is also influenced by the values of the society. Values may
be both positive and negative. The positive values are
“desirables” and with growing interaction, the desirables
tend to become “desired’—values become goals.

The Indian school of thought has given the foremost
place to values. Broadly, human ideais are divided into
four categories and those are supposed to be intrinsic
sources of behaviour. The moral, social and individual
behavioural values are derived from : dharma (moral ac-
tion), artha (economic activity and statecraft), kama
(subjective motives) and moksha (self-realization and
liberation). The final ideal of moksha is too abstract 10
the common people and for everyday life purposes




| connotation of ‘value’ is restricted to ‘the aggregate three’
or tri-varga including dharma, artha and kama. As moti-
vational source of behaviour artha is an instrumental
value, for it acts as a means for satisfying the various
needs of life, kama, whichis an intrinsic value. However all
needs may not be desirable. Dharma which is considered
the highest of the three (trivarga) furnishes the necessary
criterion for discriminating between good and bad kamai.e.,
it provides the ethics of life and society.

Indian ethical standards of human behaviour are based
on the four categories of values. In voluntary action,
thoughthe individual is expectedto obey moral injunctions,
perform sanctioned duties and simultaneously endeavour
for spiritual realization, he is given freedom of will to act. A
person is free to choose between alternative modes of

i action by deliberations and decisions. A voluntary action

| involves not only a desire to attain a foreseen objective,

| positive or negative, but also a belief that it is achievable
by personal effort (Raju, 19€3). According to modern

| Ppsychology. the belief in one's capability to perform a

' | specific task is termed ‘self-efficacy’ that concerns an

| important aspect of personality, self-concept.
|

. Self-Evaluation: Self-Efficacy

‘i" In the perspective of learned values, a person evalu-
' ates self activities and gradually forms the self-concept—
individual’s conception of his own abilities, traits and skills.

| Self-efficacy is an important component of self-concept,
| Yet this is only a small portion of this concept. Individual's
 self-concept is perhaps the single most important factor in
| determining behaviour. As a part of this trait, generalized
| beliefs about one’s self-efficacy remain stable and affect
\performance in a wide range of tasks. The higher the seli-
efficacy, the more difficult and challenging the goals cho-

- |sen by individuals tend to be (Locke et al., 1984).

| Thedirectfeedback experiences of individuals of their
success in various tasks and partly by experiences ad
i‘swrgatum in which they observe others performing vari-
ous tasks and attaining varying levels of success at them
influence the development of self-efficacy (Bandura, 19€6).
The converse of this development is true as well: a person
encountering failures in wide ranging situations devalues
himself, perceives himself as helpless and thus the prob-
?bi!ity of failure is enhanced.

. Just as self-efficacy affects task performance, it can
also affect stress response to a great extent. The greater
the degree to which individuals perceive themselves of
having control over the situation, the less severe their
stress reactions. In other words, self-efficacy moderates

|

cognitive appraisal of the situation and individua! differ-
ences in belief in one’s ability are reflected in stress
responses. Evidence pointing to this conclusion is pro-
vided in the following study.

The Study

A number of studies have been conducted to deter-
mine the psychological and organizational correlates of
occupational stress. Leading experts, in recent years,
have initiated investigations assessing the moderating
effects of psychological variables on stress. The present
study was aimed at finding out the relationship between
organizational commitment and occupational stress and
the intervening effect of self-efficacy on this relationship.

Organizational commitment reflects the extentto which
an individual identifies and is involved with his or her
organization (Mowday et al., 1979). Specifically a high
degree of organizational commitment implies a person’s
desire to remain a member of the organization; his or her
willingness to exert high effort in the task performance and
a belief in the values and goals of the organization.

Commitment appears to affect several aspects of
work behaviour. Organizational commitment, as an
alitude variable is also linked to occupational stress.

However, few investigations inthe field have dealt withthe

causal linkage and the cause-effort relationship between
the attitude variable such as commitment and the
behavioural symptoms of stress reactions. In the present
study, it is hypothesised that specifically the evaluation
component of the attitude of commitment tends to selec-
tively organize the individual's cognition of persons and
things. The cognitive appraisal of the situation, thus plays
an important role in personal stress and stress manage-
ment. And cognitive appraisal being moderated by self-
efficacy is reflectedin the causation and extent of individual
responses to stressful situation. The operating model is
presented in Fig. 1.

The study was conducted on a sample of 300 technical
personnel at the middle management level in a large
heavy engineering industry. Homogeneity among the sub-
jects with regard to their job demands was maintained as
much as possible. There were some variations amongthe
subjects in their personal demographic variables. But
those were not wide enough to affect the resuits a'dessein
with the present objective. The sample had also a specific
feature related to the study. The middle level supervisors
have to maintain group loyalties to two apparently oppos-
ing groups. On the one hand, they have to represent the
management to workers, to implement the company
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policies and practices with and by the subordinates. And
on the other they have to act as ‘linking pins’ between the
primary group and ihe superiors above. This role differential
seems to exert maximum stress on the personnel at the
middle level.

The subject’s occupational role stress, self-efficacy
and organizational commitment were assessed through
self-reporting inventories standardised on a sample simi-
lar to the operational one. The extent of individuals’ role
stress was determined by a five point scale on ‘Occupa-
tional Role Stress Scale' (Pareek, 1981) and comprised 50
items. The re-test reliability index was .77. A self-efficacy
scale consisting of 10 items was constructed to assess the
individual's beliefs in own ability for task performance and
selfcontrol. Eachitemofthe scale included five alternative
responses that indicated self-efficacy from very high to
very low. The reliability index ofthe scale was. 69 (ce 2.33).
Subject’'s commitment to the organization was measured
by a 15-item Organizational Commitment Questionnaire’
prepared by Mowday et al, (1979). The calculated reliabil-
ity index was .86 (oe = 3.82).

The negative coefficient of correlation (r) of -.374 (p <
.05) indicated significant relationship between occupa-
tional stress and organizational commitment. The stress
scores for high (n = 152) and low (n = 148) self-efficacy
groups were 132.3 (o = 17.1) and 180:6 (o = 15.2)
respectively. The F-ratioon analysis of variance was F /298
= 107.625 (p < .01). The high (Hi C) - and Low (Lo C) -
commitment groups differed significantly with regard to
role stress and self-efficacy. The Hi C group (N = 123)
perceived more occupational stress (M=154.5,0=19.00)
than the Lo C group (n =177, M = 136.7 o = 23.8). The

stress differential (t = 15.9) was significant
(p <.01). The Hi C group scored higher on
the measure of self-efficacy (M = 42.45, ¢
= 6.4) than the Lo Cgroup (M = 179,06 =
6.1;1=10.9, p <.01).

The moderated regression analysis
results (Saunders, 1956; Zadeck, 1971)
done to ascertain the moderating effect of
self-efficacy are presented in Table 1. For
this purpose, self-efficacy was used intwo
related multi regression analysis. In the
primary analyéis, occupational commit-
ment scores were regressed on stress and
self-efficacy scores to form independent
predictor. The second regression analysis
was a three variable approach using inde-
pendent predictor model and adding tothe
basic equation the interaction of occupational commitment
and self-efficacy as the moderating component. F-ratios
indicate the significant effect of independent predictor and
moderated regression.

TABLE 1.Moderated Multiple Regression Analysis for High and
Low Self -Efficacy Groups.

Self-Efficacy Organizational stress

R R? F df p
High
Organizational Commitment 349 140 60.77 1/208 .01
Commitment, Self-efficacy 371 160 9754 2/297 .01
Commitment x Self-efficacy 383 190 104.18 3/296 .01
Low
Organizational Commitment 253 | .121 0.98 1/298
Commitment, Self-efficacy 264 137 8996 2/297 .05
Commitment x Self-efficacy 310 @ .159 5846 3/296 .05

It is observed that the use of self-efficacy markedly
altered the relationships between perceived occupational
stress and organizational commiiment. The addition ofthe
interaction effect of commitment and self-efficacy ledto a
noticeable increase in variances of stress for both high and
low self-efficacy groups.

Sincethe multiple regression analysis does not specify
the direction of interactional effects of two categories of
self-efficacy, correlations for the two categories were
obtained. Pearson correlation coefficients between occu-
pational stress and commitment for high and low self-
efficacy groups were .48 and .26 respectively. The com-
parison of the two coefficients yielded a significant

-~
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difference (CR = 2.64, p < .01). The result leads to the
conclusion that high organizational commitment coupled
with identical self-efficacy attenuates the effects of occu-
pational stress and the low commitment—self-efficacy
group have converse effects on stress of the focal employ-
ees.

High organizational commitment
coupled with identical self-efficacy at-
tenuates the effects of occupational
stress.

Conclusion

In the pioneering work on stress by Selye (1956), the

stressors included were physical and physiological and
| the reactions studied were bodily reactions. Behavioural
consequences were not emphasised though in his later
discussions (Selye, 1976), he mentioned some of them.
' Very soon, however, the study of stress expanded its
| boundaries and movedtopsychosocialarena. The concept
- of stressor was extended to include psychological factors
like frustration, conflict, deprivations and threat to and/or
' lack of self-esteem and security. Reactions to these stres-
sors, of course, included effective and cognitive processes
' and coping, personal efforts to adapt to stress, grew in
importance.

Apart from certain personality . characteristics,
studies of stress have suggested that individuals perceive
different degrees of threat in potentially stress-prone
situations. When the individual perceives the situation as
*ithreatening, its stressfulness is greaterif the threat appears
ttobeone that cannot be controlled. In short, stress occurs
where the individuals appraise the situation, rightly or
wrongly, as overwhelmingly exceeding their personal
esources (McGrath, 1976). Organizational commitment
owever, as an attitudinal measure, precedes the
ndividual’s cognitive selectivity (Bentler & Speckart, 1979)
nd intrinsically plays its primal role in the cause-effect
elationshios between cognition and stress. This sequence
f variables suggests that preventive measure at the
ttitudinal level is most effective for occupational stresses.

at is basic to the individual, acts in a congruent manner.
In the context of occupational stress self-efficacy is such
a belief that plays its role along with commitment.

L An attitude, which is again closely related to a value
h

Self-efficacy helps persons in their coping behaviour.
Actually self-efficacy distinguishes stress-resistant people
fromthose who are more susceptible tothe harmful effects
of stress. It helps in developing higher levels of commit-
ment and deeper involvement in jobs and other life activi-
ties. Persons with high self-efficacy show higher levels of
self-control—the belief that they can, in fact, influence the
environment of their work activities and the outcomes from
that end.

Writers on occupational socialization (Frese, 1982)
propose that work is a fundamental condition of socializa-
tion. Norms and values are obtained, qualifications and
competences are acquired. Therefore the harmful effects
of occupational stress may be attenuated by fostering
growth in commitment and self-efficacy of individuals by
value-oriented socialization in work activities and work
environment.
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to ourselves.

WHAT IS A CUSTOMER?

A Customer is the most important person ever in this office ... in person or by mail.
A Customer is not dependent on us ... we are dependent on him.

A Customer is not an interruption of our work ... he is the purpose of it. We are not doing a favour by
serving him ... he is doing us a favor by giving us the opportunity to do so.

A Customer is not someone to argue or match wits with. Nobody everwon an argument with a Customer.

A customer is not someone to argue or match withs. It is our job to handle them profitably to him and

(A poster that is prominently displayed all around L.L. Bean, in Freepori, Maine)

AN

o Tt a5 I TS T S SR




I —

Focus

Stress Audit : Diagnostics & Action at

Micro-Level HRM

D. M. Pestonjee & Nina Muncherji

The consequences of stress inthe work place are manifoid
and merit careful consideration. In addition to the reper-
cussions on personal health, there is loss of productivity
and damage caused by illegal behaviour due to stress.
Hencethe methods of auditing stress assume importance.
The authors present the diagnostics and treatment of
stress at micro level human resource management.

+ D. M. Pestonjee & Nina Muncherji are from the Indian Institute of
Management, Ahmedabad, 380015.

Stress in the work place is receiving increasing atten-
tion in management literature because of its theoretical
significance inthe study of performance and effectiveness
as well as its practical relevance to management develop-
ment and training. The consequences of stress are mani-
fold and merit careful consideration if stress has to be
managed in such a way as to enhance positive outcomes
and minimise negative results. There are personal conse-
quences that members experience due to stress resulting
in “burnout”, coronary heart disease and other forms of
psychological and physical damage.

For the individual, stress means ‘suffering'—short-
term discomfort and unhappiness with the possibility of
long-term disease. There is a substantial body of occupa-
tional health literature which documents those effects of
relevance in the work place —anxiety, inability to concen-
trate, irritability, minor physical ailments etc. If anindivid-
ual is affected, there must be repercussions for his or her
family. When one family member is showing symptoms of
stress, this can seriously disrupt the whole pattern of family
relationships. A British study depicts the wife as anindirect
sufferer of stress efiects. (Marshall & Cooper, 1979.)

An optimum degree of stress may result in increased
motivation, involvement and commitment to the job and
organisation. Using “time of work” as the unit of measure-
ment, we find that stress costs the economy substantially
morethanindustrialinjury and strikes. There are other less
evident costs of stress to the employer : high labour
turnover rates, low staff morale, poor jcb satisfaction oi

An optimum degree of stress may re-
sult in increased motivation, involve-
ment, and commitment to the job and
organisation.




employees resulting in absenteeism, sabotage and al-
ienation which increase the organisation’s costs whilst
reducing its efficiency. At a macro-level, American writers
have tried to calculate the cost of stress to the national
economy. They include in their account such items as loss
of production, treatment, prevention and damage done by
illegal behaviour.

Stress : A Brief History of the Term

‘Stress’ was used popularly in the 17th century to
mean : ‘hardship, straits, adversity or affliction’. Only
during the 18th and 19th centuries did its use evolve to
denote force, pressure, strain or strong effort ; with refer-
ence now also to objects but still primarily to a personora
person’s organs or mental powers’. (Hinkle, 1973). These
connotations of an external being resisted by the person/
object, which it sought todistort and disrupt, weretaken up
whenthe termgained currency in engineering and physics
and have subsequently been passed on to social scien-
tists.

Theideathat ‘stress and strain’ contribute to long-term
ill health, rather than merely short-term discomfort, canbe
found early in the concept’s development. According to
Selye (1956), the body reactsto any stress in three stages
which he describes as the ‘“General Adaptation Syn-
drome* (GAS). The three stages are :

1. Stage of Alarm Reaction : The first stage includes
an initial “shock phase” in which the defensive
mechanism becomes active. There is confusion,
disorientation and distortion of realities and resis-
tance is down.

2. Stage of Resistance : Maximum adaptation occurs
in this stage; the signs include fatigue, anxiety,
tenseness and irritability. If the stressor persists, or
the defensive reaction proves ineffective, the or-
ganism deteriorates to the next stage.

3. Stage of Exhaustion : Adaptation energy is ex-
hausted, signs of alarm reactions reappear, and re-
sistance level begins to decline irreversibly. The
organism collapses.

The first major shortcoming of the theory, according to
Pestonjee (1987), is that it has evolved out of researches
carried out on infra-human subjects. In such experiments,

" the stressors are usually physical or environmental,

whereas the human organism is not always afflicted by
suchstressors. Secondly, Selye’swork on stress depends
on the existence of a non-specific physiological response.
But as noted by researchers, there are certain stimuli, for
example, exercise, fasting, and heat, which do not pro-
duce non-specific response and hence, General Adapta-
tion Syndrome does not occur. Thirdly, intra-psychic or
social (interpersonal/interactional) factors emergeas major
stressors in human beings. These have not been given
their due place in this approach. And lastly, the reactions
of infra-human subjects are more direct, perceptible, and
(hence) easily measurable whereas in human beings,
responses are always mediated through several layers of
cultural and social filters.

Stresscoststhe economy substantially
more than industrial injury and strikes.

Pestonjee (1984) attemptedto diagrammatically pres-
entthe nature and consequences of the stress phenome-
non. He identified three important sectors of life in which
stress originated—Job and Organisation, Social Sector,
and Intra-psychic Sector. The first, namely job and organ-
isation refers to the totality of the work environment (task
atmosphere, colleagues, compensations, policies etc).
The social sector refers to the social/cultural environment
of one’s life. It might include religion, caste, language,
dress, food habits and such other factors. The intra-
psychic sector encompasses those things which are inti-
mate, personal, and specific to the individual like tempera-
ment, values, abilities and health. It is contended that
stresses can originate in any of these three sectors or in
combinations there of.

In a balanced state, the magnitude of stress emanat-
ing from the three sectors of life is in consonance with the
stress tolerance limit of the individual.

In a balanced sta.e, the maghnitude of
stress emanating from the three sec-
tors of life is in consonance with the
stress tolerance limit of the individual.
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In the last ten or fifteen years, there has been a
determined effort by social scientists to consider system-
atically the sources of management and organisational
stress {Cooper & Marshall, 1976.) It appears that stress is
not a characteristics of either environment or individual but
is the outcome of the interaction ottwo. Lazarus (1971) has
emphasised that it is a person’s perception of a situation,
his ‘cognitive appraisal’, which defines it as stressful.
Seven major categories of stress can be identified—six
external and one internal to the manager concerned.
Figure 1 is a diagrammatic representation of the same.

Work and Non-Work Life

Work s a social phenomenon that must be understood

in the context of social institutions and structures. The
conditions which influence human work are not only social
and historical, but also individual and personal. Work is
conceived of as an instrumental activity, performed in
order to procure the necessities of existence, no matter
how broadly the term “necessities” is construed.

Since early writings of Adam Smith, work has been
thought to have an influence of life outside of work.
Regardless of the direction of influence, non-work experi-
ences may be important descriptors of the milieu in which
job-related responses such as absenteeism and satisfac-
tion occur.

In studies, two models are used to describe the
relationship of work te non-work : the spillover model and
the compensatory model (Wilensky, 1960). The spillover
model suggests that experiences characterizing work will
be positively related to non-work experiences. Individuals
who have unenriched jobs (e.g. those jobs low on variety,
interpersonal relations and decision making ) will have
similar non-work experiences if the spillover model is
supported.

Work is a social phenomenon that must
be understood in the context of social
institutions and structures.

Role in Organisation

Intrinsic to Job
Too much/too little work, Poor physical
working conditions, Time Pressures,
Decision-making etc.

Role conflict/ambiguity, Responsibility
for people, No participation in
decision-making etc.

Career Development
Over promotion/Under promotion, lack

Individual

Manager
Personality, Tolerance

Iof job security, Thwarted ambition etc.

for ambiguity, Ability
cope with change,

Motivation, Behaviou-

Organisational Structure and Climate
Lack of effective consultation. Restric-
tions on behaviour, Ofiice politics etc.

Relations Within Organisation
Poor relations with boss, Poor relations
with colleagues and subordinates, Diffi-
culties in delegating responsibility etc.

Source : Lazarus (1971)

ral Pattern.

Organisational Interface with outside
Company vs. family demands, Company
Vs. own interests etc.

FIG.1 SOURCE OF MANAGERIAL STRESS
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Staines (1977), Champoux (1976), Rousseau (1978),
Near, Rice and Hunt (1980), and Kahn (1981) have re-
viewed literature showing that affective experiences at
work are indeed related to affective outcomes outside
work, thatis, there is a spillover of organisation based ex-
periences intothe extra-organisational lives of employees.

Individuals who have unenriched jobs
(e.g.those jobs low on variety, interper-
sonal relations and decision making )
will have similar non-work experiences
if the spillove~ model is supported.

The compensatory model, on the other hand, holds
that there is a negative relationship between work and
non-work. Thus, individuals who have routine, socially
isloated jobs with little autonomy will have varied and
challenging activities with a high degree of social interac-
tion. In general, the spillover model appears to be more
strongly supported.

Support for the spillover model comes from research
in diverse occupations such as logging (Meissner, 1971),
manufacturing (Kornhauser, 1965) etc. The compensa-
tory model is supported by studies of individuals in stress-
ful occupations such as coal mining (Dennis, Henriques &
Slaughter, 1956) and fishing (Tunstall, 1962). Studies
supporting the spillover model tend to have a range of jobs
varying in content, while those supporting the compensa-
tory model have been based largely on jobs with undesir-
able features and characterized by extreme conditions
(such as very high orlow challenge.) Thus the relationship
of work to non-work may vary as a function of the type of
work the individual experiences.

Personality And Health

Each individual faces a unique pattern of adjustive
demands. This is partly because of differences in the way
people perceive and interprat similar situations. But objec-
tively, too, no two people are faced with exactly the same
pattern of stressors. Each individual's age, sex, occupa-
tion, economic status, personality make-up, competan-
cies, and family situation determine the demands he orshe
will face. The term ‘personality’ is used broadly to refer to
all those factors that describe a person’s propensities to
behave in certain ways, his motives and values, his sen-
sitivities and fears, his habits, and the like.

Just as individuals differ in the conditions which pro-
duce strain forthem, there are individual differences inthe

experiences and expression of strain. Propensities for
experiencing such emotions as anxiety, anger, guilt, self-
hatred, futility, and apathy as well as elation and satisfac-
tion, differ from person to person. Under siress, some
people cry, others bite their lips, and stiil others lash out in
verbal or physical attacks. Moreover, the particular reac-
tion for a given person varies from one stress condition to
another. In extreme cases, some people developulcers or
heart attacks while others are more prone to psychotic
breakdown. Manifestations of strain may be as highly
individual and personal as are the environmental circum-
stances which bring them about.

Manifestationsof strainmay be as highly
individual and personal as are the envi-
ronmental circumstances which bring
them about.

As occupations vary in the stress-related health risks
they carry, it is now accepted that individuals similarly
differ in their proneness to stress-related health risks. As
early as 1868, a German doctor, Von Dusch, noted that
people who developed coronary heart disease (CHD)
were often excessively involved in their work.

In 1959, Friedman and Roseman made their most
controversial contribution to the understanding of the rela-
tionship between stress and heart disease. They opera-
tionalised a behavioural pattern termed ‘Type-A’. This
behaviour pattern, they argued, carried a risk of CHD
independent of all other known risks. Individuals who fall
into the ‘Type-A’ category display :

8  astrong and sustained drive tc achieve poorly de-
fined goals they have set for themselves.

B anintense desire to compete.
B adesire for recognition and promotion.

B involvementinnumerous and varied activities which
have deadlines.

m habitually fast completion of physical and mental
functions. ;

B high levels of mental and physical alertn

striv-
is in

Conversely, the ‘Type-B’ individual displays |
ing aggression, hostility and competitiveness,
general more relaxed.
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Stress Audit

When an organisation decides to have a scientific
peep into the mental-cum-physical health status of its
backbone group (executives), it is called a Stress Audit.
Stress audit refers to the attempt organisations make to
study, explore, and to control the various types of stresses
which the individual executives experience by virtue of
their organisational membership.

In setting up a stress audit in an organisation, a
distinction can be made among three categories of vari-
ables : causal stress variables (the stressors), mediating
variables (the effect of personality, culture and contempo-
rary non-work environment) and end result variables (the
stress reactions). The data needed for the stress auditcan
be collected with the aid of questionnaires, clinical diag-
nostic interviews and if possible, physical examination.
Stress audit helps to identify the organisational stressors
as wellasthe interpersonal variables and career variables

causing stress.

In setting up a stress audit in an organ-
isation, a distinction can be made
among three categories of variables :
causal stress variables (the stressors),
mediating variables (the effect of per-
sonality, cultureand contemporary non-
work environment) and end result vari-
ables (the stress reactions).

Organisational Stressors

Organisational membership is a dominant source of
stress. The concept of organisational stress was first
evolved inthe classicwork of Kahn et al (1964). They were
the earliest to draw attention to organisational stress in
general and role stress in particular. Pareek (1983) pio-
neered work on role stress by identifying as many as ten
different types of organisational role stresses. They are :

1. Inter-role Distance Stress (IRD) is experienced
whenthere is a conflict between organisational and
non-organisational roles. For example, the role of
an executive versus the role of a husband.

2. Role Stagnation (RS) : This kind of stress is the
result of,.a gap between demand to outgrow his
previous role and to occupy the new role effectively.
Itisthe feeling of being stuck inthe same role. Such
a type of stress results in the perception that th.ere
is no opportunity for one’s career progression.

3. Role Expectation Conflict (REC) : This type of”
stress is generated by different expectaticns by
different significant persons about the same role;
and the role occupant is ambivalent as to whom to
please.

4. Role Erosion (RE) : This type of role stress is the
function of the role occupant’s feelings that func-
tions which should properly be belonging to his role
are transferred to/or performed by some other role.
This can also happen when the functions are per-
formed by the role occupant but the credit for them
goes to some one else.

5. Role Overload (RO) : When the role occupant feels
.that there are too many expectations from the sig-
nificant roles in his role set, he experiences role
overioad. There are two aspects of this stress,
quantitative and qualitative. The former refers to
having too much to do, while latter refers to too

difficult.

6. Role Stagnetion(RI) : Thistype of role stress refers
to the psychological distance between the
occupant’s rcle and otherroles inthe same role set.
It is also defined as role distance which is different
frominter-role distance, inthe sensethat IRD refers
to the distance among various roles occupied by
the same individual, role isolation is characterised
by the teeling that others do not reach out easily,
indicative of the absence of strong linkages of one’s
role with other roles.

7. Personallnadequacy(Pl) : Thistype of stress arises
when the role occupant feels that he does not have
the necessary skills and training for effectively
performing the functions expected from his role.
This happens when the organisations do notimpart
periodic training to enable the employees to cope
with the fast changes both within and outside the

organisation.

8. Self-Role Distance (SRD) : When the role aperson
occupies goes against his self-concept, then he
feels self-roledistancetype of stress. Thisis essen-
tially a conflict arising out of mismatch between the
person and his job.

9. Role Ambiguity (RA) : It refers to the lack of clarity
about the expectations of role which may arise out
of lack of information or understanding. It may exist
in relation to activities, responsibilities, personal
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styles, and norms and may operate at three
stages :

(@) When the role sender holds his expectations
about the role

(b) When he sends it, and
(c) When the occupant receives those expecta-
tions.

10. Resource Inadequacy (RIn) : This type of stress is
evident when the role occupant feels that he is not
provided with adequate resources for performing
the functions expected from his role.

Organisations have for almost a century now paid due
attention to maintenance, creation and updating of tech-
nology. In the past machines were better cared for than
men. Astage has now been reached when the significance
of human resources should be recognised for productive
and healthy functioning of the organisation.

A stage has now been reached when

the significance of human resources
should be recognised for productive
and healthy functioning of the organ-
isation.

Interpersonal Variables

Interpersonal variables such as leadership styles,
group cohesion and participation can be measured by
various methods such as interviews, questionnaires etc.
Similarly stresses experienced by an individual at entry
level in an organisation, mid-career and retirement can be
discovered by stress audit and steps taken accordingly to
eliminate the stress or reduce it. Employees under stress
should be provided psychological support by their superi-
orstocope with stress and improve upontheir job perform-
ance. Employees could be rotated out of potentially stress-
ing positions and not allowed to over-work even on critical
issues. They should be encouraged to express their views
freely and their contributions should be recognised. Train-
ing programmes should be organised for awareness of
ways and modes of overcoming stress and also for updat-
ing knowledge and skills of the employees to face the
challenges brought about by the fast changing technologi-
cal milieu.

Stress Audit as a Special Manifestation of HRM

Contemporary writings on HRD and HRM focus mainly
ontherole ofindividuals in organisations while the employ-
ees at a personal level are generally overlooked. Realisa-
tion about the significance of the health of the individual

Employees under stress should be
provided psychological support by their
superiors to cope with stress and im-
prove upon their job performance.

executives is slowly emerging . The following are certain
key organisational issues which relate to health and how
HRD systems can help in redeeming the same.

Performance Appraisal is one of the most important
sources of stress in organisations. Being evaluated by
superiors is a highly stressful experience for many per-
sons.

Career Paths is another HRD variable which is linked
to stress. As individuals move through various stages of
their careers, they are also moving from one stage o life
to another. The sequence of occupations and jobs that
individuals hold during their working life constitutes their
careers.

Crucial points in career planning occur at key times
during the individual’s life—at about age thirty, during the
early forties, and again in the late fifties. Each career stage
is characterised by different issues and problems.

Thetwenties are atime of getting started and choosing
a career; by the thirties one gets a fairly clear idea about
talents and abilities. These self-perceptions guide and
stabilise a person’s career in choosing jobs and goals that
are consistent with his basic characteristics. As one nears
forty, one discovers that he has reached a career plateau,
besides there is also competition from the horde of ambi-
tious, energetic and better trained (technically) younger
lot. Inthe latefifties, new sets of problems arise. This is the
stage when the individual has to face the fact that his
power and influence withinthe organisation is beginning to
fade. The mostimportant issue is coming to terms with his
own retirement.

HRD systems and processes should help reduce
these stresses. HRD departments should establish ‘ca-
reer management programmes' to help employees cope
with such problems and plan effectively for the develop-
ment of their careers.

These programmes vary greatly in scope and content,
but most of them involve efforts to (1) help employees
assess their own career strengths, (2) set priorities and
specific career goals, (3) provide information on various
career options and alternatives within the organisation,
and (4) offer employees yearly reviews of their progress
towards these goals by managers. In addition special
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workshops and technical training opportunities are often
part of such programmes. OD interventions such as job
enrichment, job design, role efficacy workshops/labs etc.
could also be used to reduce stresses experienced by
individuals in organisations and improve work perform-
ance and lead to job satisfaction.

OD interventions such as job enrich-
ment, job design, role efficacy work-
shops/labs etc. could also be used to
reduce stresses experienced by indi-
viduals in organisations and improve
work performance and lead to job satis-
faction.

Advantages of Stress Audit

Stress audit can be used as an organisational devel-
opment (OD) technique. It provides valuable insights into
the functioning of various units and departments : their
policies, practices and climates. These data can then be
utilised for planning other OD interventions. A stress audit,
even on a limited scale, makes the people receptive to
other OD interventions and changes. Besides, the stress
audit being a ‘person based’ intervention, people tend to
look at it as a demonstrated concern which organisations
have for the individual executive.

Sharingthe stresses in an open-feedback session has
the added advantage of making everybody realise that it is
not uncommon to have stresses and also given the same
organisational environment people show diversity in reac-
tions, both functional and dysfunctional. Besides these,
structural imbalances within the organisation are revealed
and can be rectified. Conflicts and flashpoints also come
tothe fore making iteasier forthe managementto deal with
them. Stress audit also helps in exposing the unproductive
practices in the organisation. It also helps in identification
of problem executives as well as the problems of execu-
tives.

Stress-audit is not merely a theoretical postulate of
HRM. Today, several organisations have utilised it as a
strategy to overcome problems experienced by individual
managers in their organisational and non-organisational
roles. It has fairly high utility as a diagnostic technique and
also for individual - specific development which can be
further extended as an organisation development action

strategy.
References

Bhagat, R.S., Mcquald, S.J., Lindholm. H. & Segovis. J. : “Total Life
Stress : A Multimethod Validation of the Construct and its Effects

onOrganisationally Valued Quicomes and Withdrawal Behaviour".
Journal of Applied Psychology. 1985, Vol. 70. No. 1.

Champoux J. E. : “Work and non-work : A Review of Theory and
Empirical Research". Working Paper, Graduate School of Busi-
ness, The University of New Mexico. 1976.

CooperC.L. & Marshall J. : “Occupational Sources of Stress : Areview
of the Literature Relating to Coronary Heart disease and Mental Il
Health."” Journal of Occupational Psychology. 1976. Vol. 49.

CooperC.L. & Marshall J. : “Understanding Executive Stress”. Macmil-
lan Press Ltd. 1978.

Dennis N : Henriques F & Slaughter C. : “Coal is our life : An Analysis
of a Yorkshire Mining Community”. London : Eyre & Spottiswoode.
1956.

Fincham R. & Rhodes P. S. : “The Individual, Work and Organisation”.
London : Weidenfield & Nicolson, 1988.

Hinkle L. E. : “The Concept of Stress in the Biological and Social Sci-
ences". Science, Medicine and Man. 1973, 1.

Kahn R. L. : Wolfe D. M. : Quinn R. P. & Snock J. D. : "Organisational
Stress : Studies in Role Conflict and Ambiguity”. New York : John
Wiley & Sons. 1964.

Kahn R. L. : “Work and Health". New York : Wiley & Sons, 1981.

Kornhauser A: “Mental Health and Industrial Worker". New York : Wiley
& Sons. 1965.

Lazarus R. S. : “The Concept of Stress and Disease”. in L. Levi (ed)
"Society, Stress and Disease'. Vol. 1. Oxford University Press,
1971,

Marshall J. & Cooper C. L. : “Executives Under Pressure : A Psycho-
logical Study”. London : Macmillan Press Ltd., 1979.

Meissner M. : “The Long Arm of the Job : A study of Work and Leisure”.
Industrial Relations. 1971. Vol. 10.

Near J. D. ; Rice R.W. & Hunt R. G. : “The Relationship Between Work
and Non-work Domains : A Review of Empirical Research”. Acad-
emy of Management Review. 1980, Vol. 5.

Pareek U. : “Organisational Role Stress”. in Goodstein, L.D. & Pfeiffer,
T. W. (Eds) "The 1983 Annual for Facilitators, Trainers and Con-
sultants'. San Deigo, California : University Association, 1983.

Pestonjee D. M. : “Stressors or Loads : A Diagrammatic Presentation
of the Stress Phenomenon”. Teaching Note of Programme on
Management of Executive Stress’, IIM, Ahmedabad, 1984.

Pestonjee D. M. : “Executive Stress - Should It Always Be Avoided ?"
Vikalpa, 1987, 12(1).

Pestonjee D. M. & Muncherji, N. : “Stress Audit : AHRD/OD Interven-
tion". Working Paper. 1992, No. 1042, IIM Ahmedbad.

Rousseau D.M. : “Relationship of Work to Non-Work". Journal of
Applied Psychology. 1978, Vol. 63, No, 4.

Selye H : “The Stress of Life". New York : McGraw Hill, 1956.

Staines G. L. : “Work and Non-work : Part | : A Review of Literature”, in
R. P. Quinn (ed) "Effectiveness in Work Roles’, Vol. 1 & 2 Ann
Arbor: Survey Research Center, University of Michigan, 1977.

Tunstall J. : “The Fisherman" London, Mac Gibbon & Kole (1962).

Wilensky H. : "Work Careers and Social Integration”. International
Social Science Journal. 1960, Vol. 12.

Productivity Vol. 33. No. 3, October - December, 1992

407




Focus

Technology Transfer & Organization

Development

Ajeet N. Mathur

The new international competitive environment has dem-
onstrated the possibility and durability of differences in the
development of organization systems, structures and
processes in firms that receive transferof technology. This
necessitates the critical re-assessment of the need, and
efficacy of organization structures, Systems andprocesses
established in one national or cultural context from being
packaged together with technology transfers. This is cru-
cial for the growth of international business that may
involve transfer oftechnology from multiple sources within
the same enterprise. The problem concerns multinational
firms and overseas business as well as local firms seeking
partnerships across national borders. Cases are pre-
sented of how firms in India and Nepal are learning from
their experiences. Preliminary findings indicate that orga-
nization structures, systems and processes need not and
perhaps, should not be packaged with transfers oftechnol-

ogy.

Ajeet N. Mathur is Professor of Personnel Management & Industrial
Relations in the Indian Institute of Management, Joka, Diamond Harbour
Road, Calcutta - 700 027

Technology transfer to developing countries involves
the resolution of certain inherent conflicts : the develop-
ment of a strong economic hase demands modern tech-
nology diffusion while capital scarcity and surplus labor
create pressures for preservation of obsolete and inferior
technologies; maximizing rates of return on scarce capital
entails high interest rates that militate against innovation
while the need to integrate the economy with world mar-
kets induces choice infavour of moderntechnology through
technology transfer. Enterprises—private and public—
actively seek and create arrangements with overseas
partners for technology transfers.

These arrangements are often associated with repli-
cation of organization structures, socio-technical systems
and human social processes that have developed suc-
cessfully in the enterprises from where technology trans-
fers aresourced. The assumptions underlying the success
are seldom questioned and their relevance often taken for
granted as representing the only choices. Inthis paper, we
analyze the possibility and durability ofinternational differ-
ences in the development of organization systems, struc-
tures, and processes in the new globally competitive
environment. The efficacy of packaging forms of organiza-
tion together with techrniology is questioned on economic
and social grounds particularly whenthe growth of interna-
tional business involves transfer of technology from mul-
tiple sources within the same enterprise.

The efficacy of packaging forms of or-
ganization together with technology is
questioned on economic and social
grounds.

Technology & Organization

One of the major consequences of technology is the
division of tasks and roles and establishment of a rate of
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engagement within the primary task of an enterprise’.
Structures adjust to a giventechnology but alsodepend on
assumptions about plans and resources. Inturn, plans and
resources together provide an enterprise the capacity to
respond tothe environment. Information creation assumes
a significant dimension in visualizing the loci of communi-
cation and decision-making. Human resource s invariably
influenced by re-inforcement to norms, values, beliefs and
attitudes fromwithinthe enterprise and fromthe proximate
environmentalinterfaces. The patterns of human response
are classified in conventions, customs and precedents
unique to specific local environments. The degree of
competition in capital and labor markets, differences in
trade regimes, the pervading collective voice mechanisms
and societal values are important factors that shape pat-
terns that characterize such response.

Technology Transfer & Culture

The response of nations in South Asia to the impera-
tives of Development Management has been generally
associated with concerns that originate from the politics of
development processes. The curious mix of interventions
comprising world aid, bi-lateral aid, barter trade, internal
development finance and structural reforms has contrib-
uted to a mind-set that accepts not only diversity, but also
differences in the values with which resources are used
andthe way inwhich institutions are created. Forinstance,
a foreign donor agency promoting health care brings with
it a structure of organization and style of working just as a
national management institute engaged in building mana-
gerial skills nurtures a pool of resources and ‘know-how’ or
a multi-national company in an era of liberalization moves
in with technical and organizational expertise of another
kind. Theinterfacesthat such processes generate between
individuals, groups, communities and nations are usually
at a premium because they are considered to represent a
higher orderresource thaninternal resources. The relative
degree of dependence on the different higher order
resources in a society then shapes the conditions neces-
sary for their continuance. While this is welcome in many
ways there are several unintended implications of such
processes. These include ways in which resource use is
linked and assumptions about human response.

InJanuary 1987, | was invited to attend the inaugural
functions of the first Grindlays Bank in Nepal. High tech
modern banking had arrived in Nepal, | thought, as |
surveyed the facilities that the bank would offer. The

1. The “primary task' framework detailed in Lawrence (1979) and
Chattopadhyay et al. ( 1985) as apnlied in management offers a
useful concept.

incongruence struck me when | found the bank staffed with
young attractive Nepalese girls dressed in shirts, skirts
and ties. Now | have nothing to complain about a form of
dress. The significance is that technology had been im-
ported along with its style and trappings as if the latter were
aninseparable part of technology transfer. | am aware that
the novelty could soon become society fashion to an
extent. Yet, social distance became a barrier that soon
created inclusion-exclusion processes between those
willing to adapt to the ‘new’ style and those who found it
more difficult to associate the benefits of high-tech banking
withbreaking cultural norms. Atechnology transferbecame
a cultural invasion. Now, we may say that the onus of
exclusion lies on those who feel threatened or excluded
and to an extent, investments in education will help over-
come prejudice. However, a few questions arise : Is there
sufficient investment in human development in South Asia
tochange the mind-set? Are technology and style insepa-
rable?

We may now raise another question : Are economic
agents in developing societies sufficiently sensitive to
institutional processes? A good example is the case of
Unilever subsidiary in India, Hindustan Lever Limited that
operated in India for decades with a particular form of
manufacturing organization. Ittook a competitor, Nirma, to
prove that a product like a detergent is best manufactured
with a different structure of organization in India and only
after losing substantial market share did Hindustan Lever
follow suit. What makes this case even more interesting is
that Unilever did not learn its lesson and again took a
beating in Pakistan under similar circumstances from
Lakhani’s Brite. We now know that there is scope to
examine all low-tech manufacturing enterprises in South
Asia because they have created vulnerable organizations
fundamentally incompatible with the institutional forms of
resource use available in this region, particularly with
regard to human resource.

Technology transfers usually involve exercise of pref-
erences between technologies, between countries and
between firms. Atechnology transfer from a medium sized
firm in Western Europe is not viewed in the same way as
technology transfer from a large firm in U.S.A. or Japan.
For instance, Telecom technology to India was available
from Britain, France, Sweden and USA. China could
source electronics technology from USA or Japan. The
logic of technology transfer may reflect demand based
private initiative in markets or it may reflect supply based
government initiative for development. Countries like India
and China followed national strategies of planned self-
reliance whereas in countries like Hong Kong, Singapore,
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The reach and impact of technology
diffusion vary with each type and the
nature of arrangements that facilitate
orimpedetechnologytransferarealso
different.

South Korea and Taiwan, export led growth impulses
provided a more encouraging role for foreign investment
and collaboration which promoted a greater range of
technology transfers. The obstacles to organization devel-
opment in cases of technology transfer are more severe
where unemployment arising from factors otherthantech-
nology remains an enduring feature as in Jamaica, India
and China. According to Edquist (1985) Cuba and Korea
at comparable stages of development were more suc-
cessful because the pressure from the unemployed was
insignificant.

We may classify high technology diffusion as taking
three major forms:

1. through its consumption (e.g. electronic consumer
goods)

2. through the use of information technology in the
production of goods and services

3. through the development and production of high
technology products and processes

The reach and impact of technology diffusion vary with
eachtype and the nature of arrangements that facilitate or
impede technology transfer are also different. The range
of experience with high-tech technology transfers in the
fields of telecommunication, electronics, heavy engineer-
ing, automobiles etc. to developing countries has caused
organization development to take into consideration the
technology transfer dimension in a big way. The variety of
responses is worth examining.

Characteristics of Technology Transfer

Before analysing the responses, it is necessary to
recognize important characteristics of technology trans-
fers common to organization development in any context.

* Animportant characteristic of high-tech is that they
are knowledge intensive and play a catalytic role in
the development of human capital.

* They usually require new inputs, new sources and

considerable vendor development to sustainthem.

* They are spurred by innovation and capital intensity
forlaborsaving based onthe logic of production and

consumption requirements in affluent countries.

They require organization structures and socio-
technical systems to support them and usually
involve restructuring of tasks and roles.

Their expansion and global commercialization de-
pend on factor cost logistics which are more
favourable in low cost countries.

They are usually associated with competitive and
flexible labor markets.

* They have distributive and allocative impact in
recipient firms and the local environment through
changes in relative shares of wages and employ-
ment for any given workforce.

They influence quality of work life positively and
negatively.

Technology transfers involve technological fore-
casting and organizationaldevelopmentto prepare
strategic plans.

Patterns of country specialization cause shifts in
production and trade volumes.

Like technology, forms of organization also link re-
sources using creative intelligence. Designing organiza-
tions is insome ways more challenging because not allthe
assumptions made are immediately testable. Also, despite
the common features of technology transfers mentioned
above, there are differences—sharp and subtle—in the
assumptions and processes that characterize the anchor-
age of technology transfers from firmto firm and country to
country.

Designing organizations is in some
ways more challenging because not all
the assumptions made areimmediately
testable.

Atechnology change is hardly ever justified forits own
sake. At the enterprise level, as observed by Gonod
(1990), itis usually preferred to reduce resource inputs like
material, energy, labor, to establish quicker ways of pro-
ducing large quantities, for economies of scale, improved
quality and increased value added. Prices, markets and
profitability are the guiding criteria for enterprises. it is
difficult to convince an entrepreneur making profits in the
manufacture of tyres through autoclave moulds to under-
take modernization. We may therefore safely assume that
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The conflict between packaging style

and structure withtechnology transfers
and the search for matching structures
and styles based on local consider-
ations have received scant research
attention despite their obvious implica-
tions for joint ventures, capital flows
and technology transfers.

technology transfers follow the economic logic of higher
financial rates of return on private investment or better
economic rates of return on public investment or both. The
terms of transfer in the past included the whole package
comprising the basic process, basic engineering, procure-
ment and inspection, commissioning assistance, tiding
over teething problems and the use of brand names
(except in countries like Brazil or Korea where brand
names were discouraged). Over the years, technology
transfers have beenunpackaged and enterprises indevel-
oping countries are increasingly picking and choosing
elements and adding their own. This is not so obvious in
the case of consumer products or services where global
firms seek penetration of a standardized range of products
and services. Whether directed towards changes in prod-
ucts or processes, technology transfers lead to emer-
gence of new styles and patterns of resource linkage. The
conflict between packaging style and structure with tech-
nology transfers and the search for matching structures
and styles based on local considerations have received
scant research attention despite their obvious implications
for joint ventures, capital flows and technology transfers.

Let us take a few cases, by way of example:

1. Where technology transfer involves technology
development due todifferences in sourcing inputs

A public enterprise, Indian Drugs and Pharmaceuti-
cals Ltd (IDPL) entered into a Soviet collaboration for
technology transferthat was plagued by problems fromthe
start:

(a) Alterations/modifications were requiredbecause
the plant did not respond adequately to organ-
isms growing in culture media in India where
contamination risk was higher.

(b) Whale oilhad to be substituted by ground nut oil
and lactose by sugarcane.

(c) The Butanol recovery equipment, the carbon
treatment plant and rotary driers had to be
redesigned.

Joshi (1990) observes that due to (a), (b) and (c),
production and organization could not be stabilized. It was
practicallyimpossible to develop an organization similarto
that from where technology was transferred or even de-
velop norms and establish an organization with so much
uncertainty. The company never made a profit and sur-
vives after more than 25 years as one of the loss making
public enterprises in India with an unwieldy organization.

2. Where technology transfer involves new process
development

Seshasayee Paper Board Ltd. (SPB), a private enter-
prise producing writing and printing paper developed the
idea of a newsprint project based on bagasse in 1979. The
technology was available from Germany (Voith), Finland
(Metex), Sweden (Hansson) and U.S.A. (Beloit) and had
been successfully introduced in Mexico and Peru. A pack-
age deal was negotiated with Beloit of U.K./U.S.A. Col-
laborative research between SPB and Beloit preceded
technology transfer and many organizational aspects in-
cluding some externalities were taken into consideration.
The project, the first in India based on collaborative re-
search between an Indian firm and a foreign multinational
has been an outstanding success and work norms, orga-
nization structure, management style and performance
standards have stood the test of time.

3. Where technology transfer involves transplanting
systems, structures, culture and values as part of a
package of proven technology

The Indian automobile industry was almost entirely
insulated fromtechnology transfers until 1981 when Maruti-
Suzuki emerged. This Japanese collaboration brought
with it a package of technology, organization structures,
socio-technical systems and Japanese values. While the
introduction of technology in a greenfield venture proved
successful, the style of management, structure of organi-
zation and Japanese values packaged witn the technology
did not survive. They have not been officially dismantled
but the ground situation is very different from the picture of
organization visualized at the beginning and many institu-
tions packaged with technology have all but withered. This
is also true of many other Japanese collaborations in India
where despite initial enthusiasm and novelty for Japanese
culture, imports of organization development based on
Japanese experience could not be sustained.

4. Where technology transfer involves downsizing and
design changes

Gabriel Indiaentered into a collaboration with Federal
Mogul Corporation U.S.A. for transfer of technology in the
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field of engine bearings in 1980. The overseas training of
technicians, establishment of work norms, job responsi-
bilities and structures, could precede the local commis-
sioning of the technology in this case. However, Federal
Mogul had automated its production with specialized
manufacturing lines for each type of product. Its large
volumes justified this investment. The Indian firm could
only afford limited manual all-purpose equipment and the
downsizing/multitasking of equipment from high volume
automatic to low volume/manual meant lower productivity
and more rejections. It also meant that the crewing pat-
terns, work norms and job responsibilities had to be
completely reviewed. Further, more than 50% of the output
was rejects because of difference in the grade of steel
available in India. Finally, the finished products optimized
and value engineered to suit the collaborator’s environ-
ment did not work in India due to higher temperatures,
dust, uneven roads or no roads, overloading of vehicles
and improper maintenance. The products had to incorpo-
rate new design features that would enable reconditioning
in an environment where vehicles are operated foramuch
longer life than developed countries. Workforce stability at
Federal Mogul depended on sustained work interest inthe
rapid pace of process/equipment/product development
and the availability of professional growth associated with
improved rewards in compensation. Gabriel had to con-
tend with a workforce oriented to preservation of ‘job’ and
‘status’ associated with positions in the labor market, an
unstable production system and market uncertainty for its
products in sales and cost competitiveness. The compul-
sions under which the two partners formulate organization
development strategies are fundamentally different as
analyzed by Mathur (1990). The Federal Mogul structure
and style could not be adopted.

5. Wheretechnology transfer involves restructuring orga-
nizations as part of modernization

The British American Tobacco subsidiaries in India,
ITC Ltd. and VST Industries Ltd. undertook extensive
modernization in their factories that manufacture ciga-
rettes in the 1980s. Dominant market position enabled
these enterprises to import technology packages from
Western and Eastern Europe and build structures and
systems similar to, but not the same as prevalent in
countries where technology originated. Interventions for
organization development were entirely local and repre-
sent a happy blend of the best in different cultures and
technology transfers have been associated with smooth
transition and restructuring. The same logic applied to a
Nepalese collaboration for technology transfer inthe case
of Surya Tobacco backfired and managers blamed
‘Nepalese culture’ rather than examine the relevance

and appropriateness of assumptions transported from
India. Vegstic

6. Where technology transfer involves multiple sources

At Indian Petro Chemicals Ltd. (IPCL), a public enter-
prise, a range of technology transfers were sourced from
a number of countries but socio-technical systems consis-
tent with local assumptions were transposed on technol-
ogy without linking organizational issues with technology
in the transfer package. This was aided by substantial
investments in development of technical skills inoverseas
locations from where technology transfers were sourced
that include USA, Spain, UK, Japan, France, Italy, Ger-
many and Canada. The resulting process-mix and product
mix are unigue to IPCL while specific plants distantly
resemble patterns of work and resource - use identifiable
with plants of foreign collaborators. This has worked well
partly because the protected domestic market enabled
inefficiency in human resource use to remain hidden.

7. Wheretechnology transfer involves proventechnology
with established transfer capability

At Nepal Batteries, the Union Carbide facility in Nepal,
attempt by Indian managers to create socio-technical
systems and structures based on the success of Union
Carbide plants in India failed and there was a high cost
associated with re-assessment of the real requirements in
Nepal's specific context. The fact of successfultechnology
transfer and organization development between the two
locations (USA and India inthis case) does not necessarily
offer any set formula for replicating it in a third location
evenifthe technology is the same. The problems of Nepal
Batteries arose from imposition of work norms, proce-
dures and internal arrangements, which though well ac-
cepted in India, were rejected by workers in Nepal unused
to sophisticated contractual arrangements in a feudal
society.

8. Where technology transfer involves development
and diffusion within the same country

The Centre for Development of Telematics (C-DOT)is
an interesting example of technology transfer within the
same country. Established in 1984 in India to develop
digital electronic switching systems and telematics like
fax, telex, videotext etc., C-DOT enabled its 94 licensees
to develop their own organization together with socio-
technical systems consistent with the logic of different
production levels and product markets. The diversity of
organization structure and system developed bears testi-
mony to the feasibility of separating technology transfer
from organization development.
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9. Where technology transfer involves diversity in
organization development and learning by eexperimenting

Asian Paints, a private enterprise in the chemical
industry established in India is an example of successful
technology transfer in the chemical industry to its associ-
ate companies in Toga, Solomon Islands and Nepal. The
experience of diversity in management process, organiza-
tion structure and systems enabled the company to re-
think organization for its own operations in India when it
expanded and set up new plants in Ankleshwar and
Patancheru. This suggests that learning by experimenting
may enable new viable alternatives to be considered even
from where technology is sourced.

Technology Transfers & Internal Dynamics of Firms

The need to separate organization development from
technology transfer is accentuated in countries where
structural changes create pressure for reallocation of
resources within firms, industries and regions.
Sengenberger (1988) laments the neglect of flexible and
efficient production as a focus, due to pre-occupation with
flexible or efficient resource allocation with respect to
differences in factor cost logistics. A second order ques-
tionthat he raises is how organizations define and redefine
the boundaries between internal and external adjustment.
Forinstance, Sengenberger points out that in the automo-
bileindustry, U.S. firms resort much more tolay offs and re-
hiring than German firms. Substantial differences exist
even among OECD countries and the differences in labor
market flexibility are even greater between developed and
developing countries.

The need to separate organization de-
velopment from technology transfer is
accentuated in countries where struc-
tural changes create pressure for real-
location of resources within firms, in-
dustries and regions.

Assumptions about trainability, training and career
progression also influence organization and the division of
tasks and roles. The degree of externalization and final
product and the extent of non-employee work possible
vary at different locations and also influence organization
(Mathur, 1988). Dominant firms in India, Pakistan, Srilanka,
Thailand, Nepal and Bangladesh typically introduce com-
petition and co-operation in the netwerk of subordinate
firms through infusion of technology, capital, exchange of

personnel and training. Industrial estates like Noida near
Delhi, Falta in West Bengal and Kandla in Gujarat offer
infrastructural advantages too that influence firms to re-
duce retention of exclusive skilled resource for specific
technical support and maintenance activities.

Agenda for Research

The experience of technology transfers suggests that
the costs and risks associated with it may be reduced with
greaterunderstanding of the related processes that deter-
mine organization development potential. While struc-
tures are dependent on technology, there may be more
than one structure consistent with any specific technology.
Management process and style influence the structure
based on factors discussed. However, we do not know the
relative influence of management process and technology
on structures. While there are case studies of technology
transfers, there has been no study to systematically estab-
lish how and why the impact of technology and manage-
ment process varies in different technology transfers. We
need to establish :

The experience of technology trans-
fers suggests that the costs and risks
associated with it may be reduced with
greater understanding of the related
processes that determine organization
development potential.

* Atypology of technology transfers, taking into con-
sideration the differences in packaging technology
transfers.

* The extent to which technology packaging is indi-
visible and the degree of unscrambling desirable
for better integration of new technologies in recipi-
ent firms.

* Internationaldifferences, if any, between organiza-
tion development associated with comparable
technology transfers.

* The range and set of multiple structures, systems,
and styles compatible with different technologies.

* The range of choices and approaches to organiza-
tion development for different types of technology
transfers.

* A method of enabling a cogent explicit statement of
implicit assumptions (that remain unstated) to facili-
tate appraisal of technology transfer mechanisms
and organization development potential.
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* The differences in management style arising from
values and culture to enable evaluation of technol-
ogy transfer options.

It would be premature to insist on pack-
aging technology transfers together
with organization structures, systems
and processes.

Concluding Observation

Basedonthe examplesdiscussed and identification of
unresolved issues that form potential agenda forresearch,
it would be premature to insist on packaging technology
transfers together with organization structures, systems
and processes. There is evidence that points to this not
being necessary. There is no reason to conclude that it is
desirable in the face of failure experiences until research
establishes safe boundary limits. This is particularly rel-
evant for capital scarce developing countries eager to
emulate and absorb anything and everything with
xenomanic intensity.
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company as a whole.

continue to innovate.

the future of management theory and practice.

HUMAN RELATIONS AT SONY CORPORATION

Sony has long been a leader in human resources management in Japan. The company has adopted
such American concepts as th 5-day, 40-hour work-week even though Japanese law still provides for
a maximum of 48 hours and the average in Japanese manufacturing remains 43 hours per week; in
addition, Sony was one of the first Japanese firms to close its factories for one week every summer and
thus allow all its employees to be off work at the same time.

In addition, the Japanese system enforces a different view of recruits. Akio Morita urges managers to
see recruits as rough stones and the managerial job as the task of building a strong and sturdy wall out
of these rough stones. In the Japanese system, managerial recruits are, at least ideally, shaped and
smoothed so that they fit together into the cohesive whole that reflects the cohesive structure of the

Japanese companies, at least the large ones, also have a different view of what happens in declining
industries. Most companies offer retraining — which most workers eagerly accept. Even within
companies like Sony, workers are retrained when their particular jobs are no longer needed.

Clearly, Akio Morita's human resoures policies accommodate the overall strategy of Sony. By focusing
on the shared fate of management and employees, Sony develops among its workers a sense of
commitment to the overall goals of the firm. In part, because of employee commitment, Sony has been
able to stay competitive in terms of wages and benefits and to motivate highly, competent people to

By focusing on people as resources rather than as costs, companies like Sony are writing the book on

Source: Management 4th edition by James A.F Stoner & R. Edward Freeman, Prentice Hall of India.
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Focus

Human Resource Development
& Corporate Performance

P.C. Jain

After four decades of intensive efforts, we have the facili-
ties to produce a wide spectrum of goods. On a selective
basis, we have kept upto date with modern technologies.
Despite these developments, India had not made a signifi-
cant impact on the rest of the world as an industrialized
country, though there is ample evidence in literature that
productivity through people is one of the main attributes
that characterises high achieving countries and compa-
nies. Japanese economic miracle stands testimony to the
importance of human element in production. This paper
addresses two basic questions: does development of
human resources make a significant difference in corpo-
rate performance and can human resource development
methods embedded in one culture be effectively trans-
ferred to another?

P.C.Jain is a Faculty Member in Shri Ram College of Commerce, Uni-
versity of Delhi, Delhi 110 007.

The relation between human resource decision and
organisational performance is a central issue in the study
of managerial decision making. Despite the considerable
attention professionals and academicians have given to
human resource development, fewer researchers have fo-
cussed on the effects of human resource development de-
cisions on organisational performance than on the deter-
minants of the human resource decisions themselves
(Dyer & Holder, 1988; Schuler, 1987; Kleiner et al., 1987,
and Ulrich, 1987). One reason for the relative scarcity of
this type of research may be the absence of well-devel-
oped theories, other than the price-theoretic models that
emphasize the relation between unit compensation costs
and employment, that relate strategic human resource
decisions to medium term and long term corporate out-
comes. In addition, little effort has been made to create a
taxonomy of relevant human resource strategies that
might be used to measure the effects of alternative deci-
sions on organisational performance.

The organisational performance outcomes most com-
monly considered are employee behaviours and attitudes.
Studies of the effects of alternative gain-sharing plans on
employee suggestions, performance and satisfaction
(Schuster, 1983, Bullock & Lawler, 1984), effect of merit
pay on performance and satisfaction (Pearce, Perry 1983;
Heneman, 1984), and the effects of flexible work sched-
ules on attendance, absenteeism, and satisfaction (Gan-
non, Norland Robeson, 1983) are all examples. Another
research argued that the perception of organisational
stockholders, employees, managers and regulatory agen-
cies regarding the constituents of human resource activi-
ties are the relevant outcomes (Tsui, 1987). This type of
analysis has been conducted using a variety of human re-
source-related indices as measures of performance (Fitz-
enz, 1984), including productivity estimates (Forexample,
the ratio of sales reserves to total employee salaries and
the ratio of production volume to labour use) and safety
rates (for example, turnover rates, promotion rates, and
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offer/hire rates). A series of studies has applied cost-
benefit analysis to some of these indices (Boudreau, in
press; Cascio, 1987; Alexander & Barrick, 1987).

Other authors have examined the relation of human
resource decisions to the economic performance of or-
ganizations. Economic performance has been defined
using accounting measures (for example, net income,
return on assets, and return on equity) and using financial
market measures of shareholder wealth (holding period
dividends plus capital gains). Research in this genre
includes studies examining the effects of new collective
bargaining agreements (Abowd, 1989), concession bar-
gaining (Becker, 1987), strikes (Becker & Olson 1986;
Tracy, 1987, 1988), executive compensation (Baker,
Jensen & Murphy, 1988; Brickley, Bhagat & Lease, 1985;
Tehranian & Waegelein, 1985; Gomez-Mejia, Tosi &
Himkin, 1987), and executive succession (Reinganum,
1985; Etebari, Horrigan & Landwehr, 1987; Lubatkin,
Chung, Rogers & Owers, 1989).

A considerable amount of experimental research (Pe-
ters & Waterman, 1982, Donnelly, 1977; Schuster &
Dunning, 1982; & Schuster, 1982) indicates that human
resource development practices help to increase worker
productivity, performance and job satisfaction. However,
these authors were criticized for using anecdotal evidence
and unsubstantiated testimony of employees, journalists,
and others. They also failed to consider academic re-
search and to operationalise how excellent companies
hold to their dedication to people (Carroll, 1983).

Although numerous studies have shown
a relationship between particular
human resource development practice
and performance, executives rightly
conclude that proving a practice effec-
tive in one particular setting does not
mean it will be equally effective in a
variety of settings.

Although numerous studies have shown a relation-
ship between particular human resource development
practice and performance, executives rightly conclude
that proving a practice effective in one particular setting
does not mean it will be equally effective in a variety of
settings. What is needed is supplementary evidence based
on experience in a cross-section of diverse organisations
to determine if the use of innovative human resource de-
velopment practice leads to superior financial as well as
non financial performance. This paper aims to study the
impact of integrated human resource development prac-
ticeuponthe overall performance ofthe organisationinthe
Indian context and also to compare Indian practices with

those of American and Japanese andto see whether a par-
ticular human resource development practice embedded
in one culture can successfully be implanted on another.

Research Design

To study the impact of human resource development
on corporate performance, the experiences of 15 private
sector organisations have been analysed usingthe frame-
work of human resource development linkage with organ-
isational effectiveness/performance. The criteria for inclu-
sionofthese organisations have been: First, recognition of
the importance of the human resource development by the
organisations as indicated by (a) the establishment of a
human resource development departiment; or (b) creation
of a new role for managing the human resource develop-
ment function; or (c) investments made for initiating un-
conventional human resource development mechanism
(any mechanisms otherthantraining); or (d) adoption ofan
integrated human resource development system. Sec-
ond, availability of published literature. Similar number of
firms were then randomly selected from amongst the first
100 Indian private sector corporate giants which do not
fulfil the above conditions. In addition, firms in the control
group were matched with the experiment group firms in
term of industry, age, assets and fiscal year. Human re-
source development practices followed by Indian compa-
nies were also compared with those of Japanese and
American companies to explore the possibility of adopting
them in the Indian context.

Human Resource Development & Corporate
Performance

Table 1 presents the performance of control group
companies and experiment group companies in the ten
years from 1979-88.

Table 1: Performance Indicators of Control Group Companies
and Experimental Group Companies Over a Period of
Ten Years (1979-88)

Performance Control Group Experiment Group
Indicators Companies Companies
Sales(%) 23.82 3367
Networth (%) 48.28 52.42
Operating Profit(%) 3.92 1729
Human Resource Costs (%) 27.42 17.22
Export (%) 4.17 31.26
Rate of Return (%) 344 19.83
NetSales/Employee (Rs.'000) 168.00 327.00
EPS(Rs.) 2,14 6.17
Book Value/Shares (Rs.) 473 9.81
Production/ Employee ((Rs.'000) 143,00 287.00

Source : Bombay Stock Exchange Directory

416

Human Resource Development & Corporate Performance



Almost all the fifteen organisations have done well
after adoption of human resource development program-
mes. A few of them (L&T, Telco: strikes, lockouts) have
gone through or are still going through turbulent environ-
ment now and then but all of them have stood strong. On
the whole, each organisation has done well although to
varying degrees. For example, L&T, Lipton, P&G, Sunda-
ram Fastener and Tisco have done exceedingly wellinthe
last few years. The Chairmen of these companies ac-
knowledge the contribution of their human resources. It
may be presumptuous to say (in the absence of scientific
precision) that human resource development has largely
contributed to the profits and growth of these companies.
However, contributions of human resource development
cannot be ignored. Comparing the working and perform-
ance of experiment group companies with those of control
group companies in the same industry, the study found
some unique features of successful human resource
development programmes.

It may be presumptuous to say that
human resource development has
largely contributed to the profits and
growth of these companies. However,
contributions of human resource de-
velopment cannot be ignored.

First, in experiment group companies, human
resource development was a joint effort between human
resource and line managers. Human resource managers
are actively involved in developing human resource pro-
grammes (Quality of work life: Sundaram Clayton; Train-
ing: Voltas, Telco & Tisco; Participative Management:
P&G; Management by Objectives: Madura Coats; Cromp-
ton Greaves, Eicher Tractors, Jyoti Ltd, L&T, Lipton,
Madura Coats, Sundaram Clayton, Shri Ram Fibres, Telco,
Tisco & Voltas; Career Planning: Blue Star, Telco) for ling
departments. In contrast, line managers in control group
companies administer human resource programmes in-
dependent of human resource departments.

Second, in experiment group companies, human
resource programmes are consistent with corporate stra-
tegic plans, human resource managers actively partici-
pate in formulating and implementing corporate strategies
(Growth: Eicher, SRF; Diversification: ITC; Turnaround:
Crompton Greaves, Expansion and Diversification: L&T;
Positioning of a New Product: Telco; Productivity through
People: Sundaram Clayton). In contrast, the human re-
source functions in control group companies are mostly
oriented towards maintaining traditional human resource
functions of selection, training and placement.

Third, in experiment group cornpanies, human re-
source programmes are introduced to meet specific needs
(Ballarpur: Changes in employee attitudes, belonging-
ness; Jyoti: Preparation for better future; Madura Coats;
Identification of corporate goals and opportunities of the
firm). In contrast, control group companies tend to adopt
human resource programmes to keep up with the latest
trends in human resource management. As a result,
control group companies introduced more human re-
search programmes than did experimental group compa-
nies for a given period which is reflected in their human
resources costs (table 1).

Fourth, human resource managers in experiment group
companies are productive in initiating and communicating
human resource programmes (recruitment, training, in-
duction, performance appraisal, career planning, skills in-
ventory,. etc.) with line managers. They keep up with
current developments (role analysis, corporate philoso-
phy, organisational diagnosis, counselling, etc.) inthe field
and alert line managers concerning human resource prob-
lems as well as opportunities. Incontrast, human resource
managers in control group companies tend to react to the
request of line managers.

Finally, in experiment group companies, corporate
and divisional human resource staff work closely in devel-
oping and managing human resource programmes. In
contrast, the corporate human resource staff in control
group companies rarely work with divisional human re-
source staff. In essence, experiment group companies
manage their human resources with a strong strategic ori-
entation (Lipton: Shaping HR to respond to business
needs, team building, motivation, networking for change
and growth, insight into future trends, etc.), while control
group companies lack such an orientation.

Human Resource Development Practices: A cross-
Cultural Analysis

QOuchi (1981) sees the American model as a contrast
tothe Japanese model on at least seven counts. Indian di-
mensionis also addedto see how the Indian systemdiffers
from the two on the same criteria for cross-cultural analy-
sis.

The Indian model appears to have more similarities
with the American model than the Japanese. It appears
closer to the Japanese only on two counts. Average
employment tenure is longer than the American but short
of life time employment. It can be viewed as ‘long term’ in
the public sector where security of job is stronger and
‘medium’ term in the large scale enterprises as compared
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Table 2: Human Resource Practices : Japan, USA and India
Criteria Japan USA India
Employment Life-time Short-time Medium-time,
Long-time
Evaluation/ Slow Rapid Moderate/
feudal
(Promotion)
Career Path Non-specialised Specialised Specialised
Responsibility  Collective Individual Individual
Control- Implicit Explicit Explicit
Mechanism
Employee- Holistic Segmented Segmented
Concern
Decision- Consensus Individual Individual
Making

to the "company-hopping' tenure in USA. The evaluation
system is not slow and is moderate as compared to rapid
promotions. Quick promotions are often caused by feudal
attitudes reflected through family ties, caste considera-
tions and social connections. The management concern
for employees remains segmented by and large as is
indicated in the multiplicity of unions that intervene in the
workplace to fill the ‘concern’ vacuum. However, in some
sectors, the semi-paternalistic approach can be seen par-
ticularly in small-scale family managed enterprises and
some large-scale enterprises that exhibited harmonious
industrial relations.

The homogeneity in Japanese society
encourages managers to view their em-
ployees as not very different from them-
selves.

Human resource development practices in USA, India
and Japan are quite different. Experts on management
offer the following explanations. Cole (1980) asserts that
the Confucian doctrine of human goodness, filial piety and
altruism taught people to be well-educated, disciplined,
committed to their organisations and compelled to help
others. The pursuit of pleasure is viewed as moral decay
and a person seeking pleasure is considered to be public
enemy. This doctrine encouraged businessmen to be
altruistic and thereby they gained the public’s respect.
According to Pascale (1982) Zen Buddhism also may have
influenced Japanese to be more harmonious in group
settings. Rather than seeking individual competition and
disharmony, Zen Buddhism taught them to search for
harmonious living with others. In contrast, the Western

culture has its roots in Judeo-Christian linkage and the
capitalistic doctrine. Cole points out that the Christian
concept of original sin places an emphasis on the funda-
mental weakness of human beings and the capitalistic
doctrine motivates people to pursue self interest. Accord-
ing to Chakraborty, (1987) Indian thought consistently
takes the individual as its central focus. The group, the
society, the country—for all of them—the individual is the
foundation. A popular proverb all over India is aap bhala to
jagat bhala (if | am good, the world is good). This is the
most profound message for ensuring the wholesome
quality of work-life. Scape-goating is discounted here. The
individual essentially seeks happiness which is full, un-
changing and non-fluctuating. Objective dependent pleas-
ure does not and cannot meet these criteria. Observation
shows that such pleasure is followed, sooner or later, by
adverse.reactions of varying degrees. Yet the individual
mistakenly chases only after such satisfactions (name,
fame, money, power, etc.). This is maya or avidya. One of
the Upanishad (Chhandyogya) declares bhumaiva sukham,
narapne sukhmasti (the infinite alone is bliss, but never is
itinthefinite). Therefore, navigating his coursethroughthe
finite, objective world, the individual’s developmental proc-
ess is keyed to a constant striving for arousing this con-
sciousness about his essential existential pursuit.

Ouchi argues that the homogeneity in Japanese soci-
ety encourages managers to view their employees as not
very different from themselves. This egalitarianism in
Japanese industry helps managers to treat their employ-
ees ina more humanistic way. In contrast, Cole states that
the heterogeneity in American society serves as an impe-
tus for differentiating.

This differentiation might hinder the use of human
resource tools in the United States, since it could foster an
elitist attitude on the part of managers. Psychoanalytic
researches in both India and Japan have shown that they
have evolved a different type of self from the matrix of
familial and group hierarchical rélationships. It is a selfthat
is farmore oriented towards emotional interdependencies,
reciprocal responsibilities in varying social contexts, a
public and private self, and functions in very different
psycho-social dimensions of hierarchical intimacy rela-
tionships than in the West—dimensions that simultane-
ously encompass both intimacy and structure, as well as
the qualities of the persons involved. But the integration
that Indians have to make, in contrasttothe Japanese, has
been counterminated and complicated by two centuries of
colonial denigration of anything Indian: that what is good
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is western, and what is inferior is Indian. This has by no
means disappeared with independence. Thus, the ab-
sorption of western innovations in an Indian context often
becomes a value-laden situation of superiority-inferiority.

The absorption of western innovations
in an Indian context often becomes a
value-laden situation of superiority-
inferiority.

Finally, Japan is an old nation which has a long history
of paternalistic arrangements known as oyabu kobun
system between employees and employers and between
superiors and subordinates. Persons of authority assume
the responsibility of guiding and mentoring their subordi-
nates as if they were foster parents and conversely the
subordinates behave faithfully and have personal loyalty
toward their superiors. George De Vos (1975) maintains
that the feudal-familial relationships foster mentoring rela-
tionships between superiors and subordinates. By con-
trast, the United States is a relatively young nation, settling
in a new sparsely populated land, encouraging people to
be self reliant and individualistic. The historical circum-
stances reinforce the cultural values expressed in indi-
vidualistic pursuit of happiness, wealth and success. Al-
though mentoring exists in American firms, it is not yet as
widespread as it is in Japan. Indian thought, by means of
the Atman-Brahman-theory lays a secure foundation for
trust, co-operation, teamwork, altruism, and similar indis-
pensable lubricants of organisational and societal life. It
causes an essential inalienable unity amongst all of us. It
is only in terms of our outer, objective selves that differen-
tiation exists. But this is not the whole truth, nor is it real.
The unit one feels with one'’s wife or son or husband is, in
principle, extendable to all creations. And this extension is
imperative too. But since no sadhana for its inner realisa-
tion is incorporated at any stage of our education, this
powerful concept remains sterile.

Adoptability of Japanese or American Practices

Anindividual's HRD practices are the reflection of his
or her managerial philosophies whichinturn arethe reflec-
tion of culture. If Indian managers want to adopt the
Japanese or American HRD practices, they need to adopt
the Japanese/American managerial philosophies and
cultural norms. This requirement will make the adoption of
Japanese/American practices extremely difficult. It is not
likely that Indian firms will restructure their methods of

obtaining funds, it is unlikely that life time employment with
slow promotion will be accepted by Indian managers and
that labour-management relations will attain the degree of
compatibility they have in Japan and homogeneity in em-
ployment could be achieved or would be allowed. In fact,
some Japanese companies having collaboration with Indian
companies (Telco, Sundaram Clayton, SRF) have not
adopted their HRD practices (except common uniform,
common canteen for all, and an open office system, etc.)
in India because they are aware of the cultural differences.
Furthermore, these companies which have adopted the
Japanese systems are even experiencing labour prob-
lems leading towards unionisation.

Can we adopt the Japanese or American HRD prac-
ticesinIndia? The answer is mixed. Several well-managed
companies such as JyotilLtd., SRF, Ashok Leyland, Punjab
Tractors and Telco have been using or are adopting
something similar to the Japanese (Long-term employ-
ment, quality control circle, etc.) and Blue Star, Ballarpur,
P&G and Mukand Steel are using American (Participative
decision making, OD, MBO, Assessment Centre) HRD
practices. Despite this optimistic note, a prevailing feeling
among some management scholars (Cole, 1980; Schein
1981; Tino Puri, 1981; Dayal, 1989; Rao, 1985; Durlabhii,
1986) is that HRD practices arethe outgrowthofa country's
unique cultural heritage thus rendering these practices
unadoptable in other countries of the world.

Does this mean that it is impossible or inadvisable to
adopt the alien systems in Indian organisations? It all
depends. The following points are germane when one
considers an adoption of foreign HRD systems.

Firms in relatively stable and dominant
industrial positions are more likely to or
may more easily adopt the Japanese/Amari-
can HRD systems than those in weak and
unstable positions.

First, firms in relatively stable and dominant industrial
positions are more likely to or may more easily adopt the
Japanese/American HRD systems thanthoseinweak and
unstable positions.Strong companies are less vulnerable
to environmental constraints and can develop an internal
organisational climate compatible with the Japanese/
American HRD style. They can provide life time employ-
ment and make major investments in employee training. It
is not difficult for P&G and Tisco to adopt such managerial
philosophy. But struggling companies like Metal Box,
Binny, Kirloskar Oils, etc., are less likely to look beyond
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current operational results, let alone long-term develop-
mental goals. The irony, of course, is that the stable and
dominant firms may not see the need for change.

Second, not all Japanese or American HRD practices
are culturally bound and non-transferable. Many of the
technical programmes such as quality control and plant
maintenance can be easily transferred without much resis-
tance. This is the reason why many Indian companies
including L&T, Jyoti, Lipton, Madura Coats, P&G have
adopted quality control programmes. Even among the
culturally bound managerial practices, some are more
adoptable than others. For example, Indian managers
seem to be receptive to the idea of long-term employment
but not the practice of slow promotions with an emphasis
on seniority. Many managers specially those who feel that
they are capable, seem to prefer a reward system based
on performance rather than seniority.

If a company chooses to adopt the alien
rather than the indigenous HRD sys-
tem, it has to prepare the foundations
on which the newly adopted system
can stand.

Third, the Japanese HRD practices which stress con-
sensual decision making and group harmony are not all
that desirable for industries pursuing aggressive and risky
ventures. The Japanese systems are good at managing
the nuts and bolts of manufacturing activities, but the
emphasis on group harmony and consensus can easily
smother creative thinking and innovative behaviour. When
technological innovation is the key to organisational sur-
vival, the Indian/American way of managing people, stress-
ing creative ideas and individualistic performance, can be
more advantageous than the Japanese approach.

Finally, if acompany chooses to adopt the alien rather
than the indigenous HRD system, it has to prepare the
foundations on which the newly adopted system can
stand. It involves careful selection of people who can
function effectively under the employee training on a
continuous basis, decentralisation of operational deci-
sions and sharing its benefits with the employees. It also
requires the development of a partnership attitude be-
tween management and unions. It is indeed a time-con-
suming process, requiring much dedication and subtlety
onthe partof management. Unless oneis willingto change
the whole philosophy of managing people, one would be
better off by not altering the existing system of manage-
ment.

Conclusion

Taken as a whole, the limited evidence that is avail-
able on HRD-Performance issue, points to two basic con-
clusions. First, development of human resources does
account for performance variations within firms to a sub-
stantial degree. However, these impacts are generally
insufficient to outweigh the inbuilt differences among firms
that largely account for performance variations among
firms and therefore, casual inferences cannot be imputed
directly to the observed relationship between HRD and
performance. Other factors associated with HRD may be
of greater significance to performance than HRD itself.
Data collected in the study further indicate that initiating
HRD has been a reactive step for most organisations in
India where everything has failed. Qur sensitivity to atti-
tudes and values of people has been very low. We have
tried to impose Western models of organisation on our-
selves. This has created a tremendous gap between
Indian ethos and the modern organisations, resulting in

There is an urgent need to evolve an
indigenous HRD system that could
preserve the spirit of Indian cultural
norms while at the same time adopt to
the changed physical and social envi-
ronment of the twentieth century India.

value erosion, alienation, and loss of commitment. Fur-
ther, most organisations refuse to consider renewal steps
and become rigid due to the euphoria of past successes
and therefore, competent executives have become dull.
There is an urgent need to evolve an indigenous HRD
system that could preserve the spirit of Indian cultural
norms while at the same time adopt to the changed
physical and social environment of the twentieth century
India.
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Organizational Effectiveness: Relationship
With Job Satisfaction Facets

Omer Bin Sayeed

Organizational performance has been measured by two
distinctive approaches—the tangible indicator assess-
ment and the perceptual method based on perceived
productivity and perceived adaptability of the organization.
The author has persued the latter methodology for his
study and presents the linkage between employee satis-
faction and organizational effectiveness.

Omer Bin Sayeed, is Professor (Organizational Behaviour) in the National
Institute for Training in Industrial Engineering, Vihar Lake Road, Bom-

bay 400087.

Organizational effectiveness as a central concept in
organizational researches has been analysed from sev-
eralangles (Cameron & Whetton 1983). One ofthe angles
frequently considered is the assessment of organizational
performance through tangible indicators reflecting the
organization’s successful transaction with the environ-
ment in exploiting scarce resources.

Tangible Indicator Approach

The tangible output criteria are uniguely defined and
assessed for the purpose of designating the organization
as worthy and effective. Sayeed (1980) employed tangible
criteria for assessing organizational effectiveness mainly
due to two reasons. First, such indicators are quantifiable
and provide a valid basis for inter-organizational compari-
son and evaluation over the time period. Second, the
potential influencing factors that render an organizational
system effective or ineffective can be isolated to measure
theirimpact onthe effectiveness parameters. Inthe inves-
tigation reported above (Sayeed, 1980), several soft
measures of organizational health, viz., adaptiveness,
organizational excellence, problem solving adequacy,
conflict management etc. were chosen to relate with the
tangible business criteria employed for assessing
organizational effectiveness. Being in line with the above
conceptual framework, Denison (1920) also hypothesized
that organizational effectiveness is a function of

Organizational effectiveness is a func-
tion of organizational culture (a term
synonymous with organizational health)
and can be described adequately by
adaptability, consistency in norms, val-
ues, beliefs, etc. and mission reflecting
stability and direction.
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organizational culture (a term synonymous with organiza-
tional health) and canbe described adequately by adapta-
bility, consistency in norms, values, beliefs, etc. and mis-
sion reflecting stability and direction. Several points from
case studies supporting the above proposition cogently
brought out the linkages between the two constructs
apparently different from each other, one being tangible
and emanating in the business environment and the other
a soft measure of organizational and managerial proc-
esses emanating inthe interaction of individuals within the
organizational system.

Soft Perceptual Approach

On the contrary, among other investigators who ex-
plored the construct of organizational effectiveness, Mott
(1972) preferred measurement of organizational effective-
ness on the basis of perceptual criteria, rated by the
constituent members and knowledgeable persons within
and outside the organization. Even though several per-
ceptual measures can be taken up for the study, broadly
two dimensions were considered to be most relevant,
namely, perceived productivity and perceived adaptability
of perceptual measures on the grounds that such assess-
ment criteria are easy to define and reliable data can be
cbtained with a well-designed questionnaire. Moreover,
such indicators are relatively less susceptible to environ-
mental variations as seen in the case of tangible perform-
ance indicators. In essence, these two distinctive ap-
proaches possess theirown strengths and weaknesses. A
researcher’s deeper understanding of uniquely defined
organizational effectiveness parameter and caution playa
dominant role in making the study more acceptable. In the
presentstudy, instead of using tangible indicator approach
a soft or perceptual measure has been used to assess or-
ganizational effectiveness. One of the widely researched
variables concerned with motivation and/or satisfaction
dimension of individual was also used alongwith the effec-
tiveness dimension. The main objective of the study was
to assess the impact of individual level processes on the
organizational level processes, i.e., perceived organiza-
tional effectiveness.

Individual Level Measures & Group Outcome

Researchers have often used soft measures that dealt
withindividual levelprocesses and related the same tothe
individual level soft measures. For example, Sharma &
Bhaskar, (1991), Sinha & Sinha-Sengupta (1991) showed
that individual level measures can predict some of the
desirable outcomes for the individual, but failed to estab-
lish a linkage between individual level processes and

Linkage between individual and organ-
izational levels is possible if the source
of data is defined at the group or at the
organizational level. and then related
to tangible performance indicators

group level outcomes which have been measured at the
individual level. There is also substantial evidence con-
cerning significant relationship between some of the
personal traits and one’s job satisfaction (Sharma &
Bhaskar, 1991) perceptions of power measures and non-
managerial behaviour. In essence, methodologically it
appears to be difficult to obtain significant and substan-
tially positive relationship between individual level percep-
tion of organizational processes and the group level out-
comes when the group level outcomes are measured in
tangible terms. Sayeed (1980) confirmed the arguments
mentioned above. Akin to the studies that have used
perceptual measures at the group level, Khandwalla &
Jain (1984) hypothesized that goal congruence at the top
management level creates conditions for the satisfaction
of lower management. Using a methodology in which
referents for independent and dependent variables were
different, positive relationships were hypothesized. Even
though such a focus can be meaningful, studies in this
area failed to pay serious attention to this line of thinking.
Sharma & Bhasker's (1991) investigation rationally related
individual level and organizational level measures interms
of the units of analysis being the larger groups; the source
of data, however, was the individual perception about self
andorganizational processes. Linkage between individual
and organizational levels is possible if the source of data
is defined at the group or the organizational level, such as
organizational health perception defined at the individual
and group levels and then related to tangible performance
indicators (Sayeed, 1980) or the job satisfaction at the
lower organizational level related to the goal attainment at
the higher level with two different sources of data the unit
of analysis being the organization group.

Objectives of the Study

Though the present study does not propose to have
different sources of data for the individual (job satisfaction)
and organizational level measures (organizational
effectiveness), the main objective is to relate satisfaction
with organizational effectiveness along with personal
attributes such as age, education, pay and length of
service. Furthermore, the study is intended to assess the
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aforenoted influence through two regression models, dif-
fering in the entry ofthe variables in the equation, preplan-
ned for the purpose.

Sample

Data were collected from 44 supervisors of a public
sectorundertaking manufacturing engineering goods. The
sample was randomly drawn from a single unit of the
company. Outof 70 prospective respondents, 44 supplied
the data voluntarily. The response rate was foundto be 63
per cent. Respondents of the study belonged to the first
line supervisory cadre whose age varied from 22 to 48
years with its median at 32 years. They had already put in
2 to 22 years of service in the organization (Median =
6 1/2 years). While none of the respondents had acquired
postgraduate qualification, a handful had attained gradu-
ate qualification; the majority of respondents had com-
pleted high school level education.

Instruments

The battery of instruments included Worker Opinion
Survey (Cross, 1973) developed on the line of Job
Descriptive Index of Smith, Kendall and Hulin (1969), and
Mott's Organizational Effectiveness Index (1972) and per-
sonal data bank. The worker opinion survey measures job
satisfaction under 6 facets of which 5 facets (viz., satisfac-
tion with pay, promotion, job itself, supervisor and co-
worker) had comparable names as that of job Descriptive
Index, while the 6th facet (viz., satisfaction with organiza-

tion) was specially included as a significant
variable in the cluster of satisfaction vari-

dian corrected item-total correlations and Alpha reliability
are presented for 6 job satisfaction dimensions, while
Alpha coefficients are reported for overall productivity and
adaptability subscales of organizational effectiveness.

Satisfaction with co-worker, promotion and organiza-
tion figured prominently in the analysis suggesting higher
satisfaction experienced by the respondents, while other
elements such as satisfaction with pay, supervisor and job
have resulted in lower satisfaction. Similarly, amongst
organizational effectiveness variables, higher mean val-
ues of quantity, quality and efficiency are seen whereas
most of the adaptability variables assumed lower mean
values, thereby suggesting higher organizational effec-
tiveness regarding productivity measure but the contrary
with respect to adaptability factor.

Table 2 verifies factor structure of 8 organizational ef-
fectiveness variables comprising productivity related and
adaptability related measures as conceptualized by Mott
(1972). The findings confirmed the intuitively derived struc-
ture of organizational effectiveness, comprising productiv-
ity and adaptability dimension. The three items of produc-
tivity dimension clearly loaded on asingle factor, withtheir
corresponding loading on the second factor being rela-
tively low. Similarly, the 5 items of Adaptability dimension
had relatively strong loadings on a single factor ranging
from .59 to .74. Thus this factor was labelled Adaptability.
It can also be seen that two of the adaptability items and
one of the productivity items had factor loadings on the

Table 1: Means and Standard deviations of job satisfaction facets and
organizational effectiveness variables

ables. Alithe satisfactionfacets had 8 items
each, measuring employee satisfactionon
forced choice format (Yes/No/Not Sure). In
each sub-scale, positive and negative items

were included to offset the response set.
The Organizational Effectiveness Index
included items that tapped organizational
productivity and adaptability processes re-
flecting organizational effectiveness. The
productivity dimension had 3 items meas-
uring quantity, quality and efficiency as per-
ceived by the respondents, while adapta-
bility dimension encompassed 5 measures
that indicated anticipation of change, auick
adjustment to the change, flexibility, etc.
The items were rated on a 5 point seman-
tically anchored scale specific to the item
concerned.

Table 1 reports mean and standard
deviations of all the study variables. Me-

Job satisfaction and Median Alpha
organizational effectiveness Mean Rank SD. comected  Coefficient
itern total

correlation
Satisfaction with
Organization 15.1 3 58 50 79
Pay 12.9 4 70 73 86
Promotion 15.2 2 7.3 .62 87
Job 98 6 7.4 7| 87
Supervisor 118 5 69 62 85
Co-worker 16.6 1 6.4 63 85
Organizational Effectiveness
Quantity 3.3 1 0.8
Quality 3.1 2 0.8
Efficiency 3.0 3.5 0.7
Anticipating problem 2.7 7 0.8
Keeping abreast of change 2.9 5 0.8
Promptness of adjustment 3.0 35 09
Prevalence of adjustment 25 8 0.9
Coping up with emergencies 28 6 1.0
Global Productivity 9.4 1.9
Global Adaptability 14.0 35
Global satisfaction 13.6 4.9
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Table 2: Varimax rotated factor matrix of organizational effec-

tiveness variables

Organizational Factor | Factor li h?
effectiveness Adaptability Productivity
variable
1. Quantity .26 .69 54
2. Quality 14 .88 .80
3. Efficiency .35 53 40
4. Anticipating problem .60 42 54
5. Keeping abreast of changes .59 15 37
6. Quick adaptability 68 46 67
7. Proportion of people

accepting change 74 A3 S7
8. Copingwithemergencies 65 26 49

Percentages of variance 826 17.4

corresponding factor higher than .30, suggesting some
overlap between productivity and adaptability dimensions
but it was not too large to be considered significant. The
percentage of variance was found to be very high (82.6%)
forthe first factor labelled Adaptability dimension, while the
second factor explained relatively small percentage of
variance and was termed productivity dimension.

Table 3 presents stepwise regression results using
two separate regression models. In the first model, satis-
faction facets alone were used as independent variables
against productivity and adaptability dimensions of organ-
izational effectiveness, so as to assess the explanatory
power of job satisfaction measures covering diverse ele-
ments such as satisfaction with co-worker, promotion, job
itself, organization, pay and supervisor. Model |l has been

employed to assess the extent of influence of personal
variables first, and then job satisfaction facets were in-
cluded in the equation. Thus, an overall assessment of
personal attributes and satisfaction facets were deter-
mined through model II.

It is quite evident that between Model | and I, job sat-
isfaction facets seem to have more explanatory power
than the personal attributes of respondents. Although
several satisfaction facets had significant positive relation-
ship with organizational effectiveness criteria, the signifi-
cant point noticed in the result is the importance of satis-
faction with co-worker and promotion that have consis-
tently entered into the equation explaining 50 percent and
29.2 per cent of variance, significantly well beyond .05
level of confidence.

As seen in Model |, all the 6 facets of satisfaction
together showed significant R2 explaining 54.3 per cent of
variance in the productivity dimension than the adaptabil-
ity factor of organizational effectiveness. Personal attrib-
utes entering into the equation first explained 17.8 and 4.6
per cents of variance in productivity and adaptability di-
mension which turned out to be very low in comparison
with satisfaction facets that explained 44.7 and 28.7 per
cents of variance after the personal attributes entered into
the equation. None ofthe simple correlations between per-
sonal attributes and organizational effectiveness dimen-
sions were found significant.

Table 3: Stepwise regression results between personal attributes, satisfaction facets and organizational effectiveness dimension

(N = 44)
| Organizational Satisfaction Model | Personal attributes Model Ii
Effectiveness facets as and satisfaction
dimensions as Independent  Simple R2chg R? lacets Simple Rechg. R?
dependent r
Productivity Co-worker 65" 419* Salary .24 .056
Promotion 547 .081* Age -11 .090
Job 25 2016 Education 05 023
Organization 50" 017 Service A2 .008 .178
Pay .30° .006 Satisfaction 447 625°
Supervisor 27 .004 543" facets together
Adaptability Promotion 48" .235* Service -.20 039
Co-worker 40" .047 .282* Salary -.01 .006
Pay 37 011 Age -.16 .001 048
Job .25 004 Satisfaction .287 333
.38* .005 .303 facets together
Global All satisfaction 576** Service =19 .037
Effectiveness facets Salary 08 034
together Age -16 .0G9
Education 09 .004 .084
Satisfaction - 412 496"
facets together
™ P
Y. . pelb
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Table 4 reports regression results using satisfaction
facets and job demographics (personal attributes) as
independent variables and organizational effectiveness
variables belonging to productivity dimension as depend-
ent variables under two separate regression models as
described earlier.

It can be seen that in Model |, where only satisfaction
facets were used, there was a strong relationship with
quality and efficiency criteria of organizational effective-
ness, explaining 52.8 and 47.4 per cent of variance re-
spectively. With respect to the effectiveness criteria of
quality, satisfaction with co-worker and organization sig-
nificantly contributed to it whereas satisfaction with promo-
tion alone contributed to efficiency criterion. Using satis-
faction facets separately, many significant correlations
were obtained, but employing them in a stepwise regres-
sion model, only one or two satisfaction facets qualified to
be included as significant variables. On the whole, the
overall goodness of fit (R?) was statistically significant with
respect to quality and efficiency. The satisfaction facets
that contributed significantly to productivity dimension
were found to be satisfaction with co-worker, promotion
and organization.

Inmodel Il satisfaction facets were forced to enter into
the regression equation after personal variables. The vari-
ables (viz., age, education, length of service and salary)

failed to signify relationship individually and also together
in the regression equation. However, satisfaction facets
substantially contributed to productivity facets on organ-
izational effectiveness explaining 23.7. 41.7 and 43.1
percents of variance with regard to quality, quantity and
efficiency respectively of which 43.1 percent of variance
was found to be significant. These findings strongly sug-
gest that personal attributes seemto contribute negligibly
to the productivity facets on organizational effectiveness
explaining 23.7. 41.7 and 43.1 percents of variance with
regard to quality, quantity and efficiency respectively of
which 43.1 percent of variance was found to be significant.
These findings strongly suggest that personal attributes
seem to contribute negiigibly to the productivity dimen-
sion; but satisfaction facets that imply emotional integra-
tion with the job can promote greater productivity.

In line with the productivity dimension, adaptability di-
mension was also individually analyzed in relation to sat-
isfaction in Model | and collectively alongwith personal at-
tributes in Model Il. As noted earlier, several satisfaction
facets individually showed significant relationship to adapta-
bility criteria; most significant in the order were foundto be
satisfaction with promotion, pay, co-worker and organiza-
tion. However, in the regression model using stepwise
method, satisfaction with co-worker, promotion and pay
entered into the equation first and the facets of satisfaction
indicated very small R? change which were statistically

Table 4: Stepwise regression results between stisfaction facets personal attributes and organizational effectiveness in Model | and

Modelll (N = 44)
Organizational Model | Personal Model Il
effectiveness Job attributes -
variables as Satisfaction  Simple Rchg R? and job Simple RZchg B
dependent facets as r satisfaction r
variable independent facets
Quantity Co-worker 53" .285" Salary 29 084

Supervisor A2 .009 Age -.00 040
Job .08 .003 Education -.01 039
Promotion .24 .006 Service -.05 014 178
Organization .24 .001 Satisfaction
Pay .18 .000 .304° facets together 237 415°
Quality Co-worker 80" 365 Services -.20 041
Organization 60™* A0 Salary 19 .091
Promotion 507 018 Age -17 .023
Pay 25 019 Education 12 009 .165
Supervisor 347 006 Satisfaction
Job 337 .002 528" facets together 417 528"
Efficiency Promotion .60** 364" Age -11 .013
Co-worker 48" .057 Salary A1 043
Job 21 .047 Education .00 015
Organization 41 .003 Service -.05 .000 072
Pay 34" .001 Satisfaction - 431* 503**
Supetrvisor .20 .000 474 facets together
A apie 10
* p<05
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nonsignificant. The percentages of variance for all the 5
variables of adaptability dimensions were found to be
ranging from 15.7 percent to 34.9 percent.

Model Il evaluated contribution of satisfaction facets
over'and above the contribution of personal variables.
None of the personal variables related significantly to the
criteria of adaptability; taken together their percentage of
variance ranged from 4.4 to 14.9 percent. In comparison,
satisfaction facets explained 14.9 to 33.2 percent of vari-
ance with respect to adaptability criteria. Takentogetheror
alone, regression steps failed to identify a set of variables
that showed statistically significant contribution. However,
personal attributes and satisfaction facets together
explained percentages of variance ranging from 20.6 to
43.3. Overall results suggested greater importance of sat-
isfaction facets than the personal variables in the present
study.

Discussion

As intuitively suggested by Mott (1972), the organiza-
tional effectiveness items formed two factors confirming
the reasoning that there are basically two factors of organ-
izational effectiveness. Inthe present analysis adaptability
factor had five variables inclusive of flexibility itemthat has
not been originally grouped together by Mott. The produc-
tivity factor distinctively had 3 variables, viz., quality,
quantity, and efficiency. The internal structure of items
clearly separated out those items that belonged to produc-
tivity without overlap with the corresponding factor of
adaptability, but the adaptability items tended to sutfer
from some degree of overlap though the overlap was not
very high. The results broadly suggested that refinement
in the construct of organizational effectiveness is further
possible by means of a focussed analysis of the meaning
and contents of adaptability items, sothat overlap between

Table 5: Stepwise Regression results between Job satisfaction facets, personal atiributes and organizational effectiveness variables

under adaptability dimension (Model | and Il)

Organizational Job Model | Personal Model II
effectiveness facets Satisfaction attributes
under adaptability Facets Simple Rechg. R? and Simple R2chg. R?
r satisfaction r
facets
Anticipating Problem Co-worker 48" .230* Service -.28 079
Pay .38™ .053 Age -.18 .009
Organization 43 025 Salary -.13 .002
Supervisor JS .039 Education 10 002 .092
Job .22 .000 .349* Satisfaction - 332 424
Facets
Keeping abreast of Pay 40% .158 Service -.09 .009
Changes Supervisor 27 .025 Age -.02 -023
Job 21 .002 185 Education -.05 011
Salary -.05 001 .044
Satisfaction - .194 .238
facets
Quick adaptability Promotion L g .279° Service -.29 .086
Co-worker 36" .021 Salary .08 051
Organization A1 .009 Education a3 007
Job .26 .014 Age 21 .004 .149
Supervisor .18 .005 Satisfaction
Pay 20" .001 .330 facets .284 433"
Prevalence of Promotion P g .136 =21 045
adjustment Pay A2 .006 Education A3 011
Co-worker 21 .006 Service -.20 001 057
Organization .16 .003 Satisfaction : .149 206
Supervisor A5 .005 157 facets
Coping with Promotion 36" 132 Salary i x| .013
emergencies Job 07 041 Age -05 018
Co-worker 33 .040 Service 08 .038
Supervisor A% .002 Education 09 .004 .073
25 001 .253 Satisfaction - .201 274
facets
e p e
T pe B
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the two factors could be reduced if not fully eliminated.
When compared with adaptability dimension, productivity
items appeared to be more specific and suffered less from
being broad based resulting in an orthogonally independ-
ent set of variables.

Refinement in the construct of organ-
izational effectiveness is further pos-
sible by means of a focussed analysis
of the meaning and contents of adapta-
bility items.

The perceptual measure of organizational effective-
ness has been operationalised to offset the difficulty of ob-
taining tangible organizational data reflecting attainment
of goals and missions of the organization. Although the
perceptual criteria reflecting characteristics of effective-
ness were obtained intuitively, an attempt was not made
to define the attributes of effectiveness through a factor
structure. (cf. Mott, 1972). Thus our attempt at verifying
conceptual independence of items considerably added
meaning and significance to the composite scales of
productivity and adaptability. The mean values of produc-
tivity and adaptability tended to follow the pattern of a
previous study (Sayeed, 1991) in that the productivity had
relatively higher mean scores than the mean scores of
adaptability. The ranking of both the measures across two
studies had a perfect match. Also in comparison with
Mott’s data, the mean values of our study tended to be
roughly comparable (Mott, 1972, p.31).

The application of Model | and Il assessed the com-
parative value of personal attributes and facets of job
satisfaction interms of percentage of variance associated
with each of the independent variables of the study. It was
confirmed that the personal attributes contributed very
little to organizational effectiveness, but the same was not
true with regards to job satisfaction facets. Job satisfaction
facets had significant impact on perceived organizational
effectiveness. The evaluation of job satisfaction facets
across Model | and Il has unequivocally shown the signifi-
cance of job satisfaction withrespect to overall productivity
and overall organizational effectiveness.

The relationship with individual items of organizational
effectiveness showed similar trend with regard to items of
productivity dimension, but it was less so for the items of
adaptability dimension. However, the higher degree of
relationship between job satisfaction and organizational
effectiveness is consistently seen across models | and |l.
It appears to be an interesting circular linkage in that the

The organization through its human re-
source development policies and prac-
tices creates better environment for
employees, resulting in greater satis-
faction which in turn enhances organ-
izational effectiveness.

organization through its human resource development
policies and practices creates better environment for
employees, resulting in greater satisfaction which in turn
enhances organizational effectiveness. The aforenoted
linkage rests on the premise that positive HRD practices
make the employees respond to the desire of making
themselves useful, relevant and growth-oriented. If this
takes place, a major change in organizational problem
solving will be seen resulting from responsiveness and/or
work-oriented tendencies of the employees, ultimately
resulting in a sense of satisfaction. Thus, in this sense
linkage between satisfaction and effectiveness is justified
forfurthertheorization about possible connectionbetween
individual perception and the perception about organiza-
tion level processes such as organizational effectiveness.

Satisfaction facets such as co-worker,
organization, and pay contributed to
perceived productivity a greatdeal, and
satisfaction with co-worker, promotion
and pay contributed more to adaptabil-
ity facet of organization.

More specifically, satisfaction facels such as co-worker,
organization, and pay contributed to perceived productiv-
ity agreat deal, and satisfaction with co-worker, promotion
and pay contributed more to adaptability facet of organiza-
tion. In several respects, simple relationships between
satisfaction and organizational facets were significant, but
there were independent contribution of aforenoted satis-
faction facets strongly suggesting that the job satisfaction
facets meaningfully contribute to organizational effective-
ness. Onthe contrary, the effect of personal attributes (job
demographics) turned out to be negligible as a set of
personal processes that entered the equation first. When
percentages of variances between personal attribute and
satisfaction facets were compared with each other it was
apparent that satisfaction facets explained independently
four times more percentage cf variance in the organiza-
tional effectiveness than the personal attributes did.

In conclusion the relationship between employee
satisfaction and perceived organizational effectiveness
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signified the importance of employee morale, satisfaction
and growth orientation. The satisfied perceived them-
selves to be working in an environment relatively more
productive than adaptable even though adaptability was
not totally rejected. The factors of effectiveness reflecting
productive and adaptive environment were found to be
distinctly representing the construct of organizational ef-
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| TRAINING MANUAL

!' A retailer, who had run a store for six or seven years, personally conducted all the training;
‘i she correctly thought it was a vital function. As the store grew to seventy five employees (with
retail's typical high turnover, though hers was far below average), the task became almostim-
| possible. She began to write a training manual, and was thinking about appointing someone

to assist her as training manager. But that sounded bureaucratic to her, so she shifted gears
] and decided to ask her best people in each area if they would like to do some of the training.
i Would they ever! She was astonished by the outpouring of enthusiasm. Old hands signed up
for even the most inconvenient shifts to train a newcomer. It became a major distinction to be
chosen/allowed to train. And the enthusiasm—and talent—had been all there, lying untapped,
during the prior two years, when the task had been getting beyond her control. Moreover, she
readily admitted, "The quality of the training has gone way up, mainly as a function of the

enthusiasm the new “trainers' bring to it."

Source : Tom Peters,

A Passion for Excellance,
Collins, London, 1988
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Focus

HRM Strategies for Employee Retention :
Case of a Hong Kong Bank

Doreen Tan & Syed Akhtar

' InHong Kong, some organizations are adversely affected
by high rates of employee turnover. Personnel specialists

| are called upon to identify human resource management

| strategies that promote employee retention. This case
exemplifies how such strategies can be utilized to create
the linkage between employees and the organization. It is
argued that there is no single strategy which can ad-
equately address the issue of employee turnover. Instead,
a right mix of human resource management strategies
within a holistic framework is advocatedto ensure a sense
of belonging.

Doreen Tan & Syed Akhtar are Lecturer, & Senior Lecturer respectively
in the Department of Business and Management, City Polytechnic of
Hong Kong. 83, Tat Chee Avenue, Kowloon, Hong Kong.

In Hong Kong, where opportunities for employment
abound, organizations are faced with the challenge of
maintaining a stable workforce. Tothis end, some employ-
ers have introduced a range of human resource manage-
ment practices in the hope that employees will develop
identification with and concern for the organizations in
which they work.

Employers have introduced a range of
humanresource management practices
inthe hope that employees willdevelop
identification with and concern for the
organizations in which they work.

What follows is a case study of a local bank, referred
toasthe Hong Kong Mandarin Bank', which illustrates how
human resource management strategies can indeed be
successfully adopted to retain valued employees. The
uniqueness of this bank lies in its characteristic Chinese
ownership and its ability to maintain one of the lowest
employee turnover rates of 9.9 per cent in the entire
banking industry?.

This study presents the report of a survey conducted
within the organization to ascertain the impact of the
selected human resource management practices on em-
ployees’ intention to stay. For this purpose, a random
sample of 110 employees was selected across different
organizational levels. Instruments used for data collection
included a checklist of human resource management
practices, aturnover intention inventory and a background
information questionnaire.

1. This case study is based on an actual bank. A pssudonym has been

used to disguise the identity of the bank as requested by the
management.

2. Anearlier study found that the labour turnover rate for the banking
industry ranges from 9.9% to 35% in Hong Kong. For details, see
Wyatt Company. (HK) Ltd. (1991)
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” Company Background

. Established in 1949, the Hong Kong Mandarin Bank
offers a comprehensive range of banking products and
services to the local community in Hong Kong. Besides
traditional retail banking, it is also engaged in merchant
banking, loan financing, trust fund management and joint-
venture investment activities.

Operating in an increasingly sophisticated and com-
petitive financial climate, the Hong Kong Mandarin Bank
has steadily been making forays into the international
arenainorderto strengthen its business presence. Besides
its thirty-eight branches and six subsidiary companies in
the territory of Hong Kong, it has set up operations in four
major business cities in China and in San Francisco, USA.
Currently, the organization has slightly over 2000 employ-
ees in Hong Kong.

Through the years, in spite of attracting a growing
clientele, the Hong Kong Mandarin Bank has remained
faithful to its longstanding domestic customers. In its
mission statement, the bank has expressed its commit-
ment to the continued prosperity of Hong Kong and to
serving its customers and growing with them. As on
December 1991, it had total assets of HK$44.6 billion,
while business profits stood at HK$443 million. These
figures represent an increase of 0.09 per cent and 33 per
cent respectively over the previous year.

The organizational structure of the Hong Kong Man-
darin Bank has been designed to facilitate the growth of a
service-oriented culture. Reporting to the Board of Direc-
tors are four management committees:

» General Management Committee

* Human Resource Management Committee

+ Assets and Liabilities Management Committee
+ Credit and Loans Management Committee.

The Human Resource Management Committee is
particularly well represented on the Board of Directors in
that three out of five members are Hong Kong Mandarin
Bank directors, including the Chairman cum General
Manager. Besides these committees, there are six main
functional divisions to oversee the operations of various
departments.

Strategic Human Resource Management

While the Hong Kong Mandarin Bank is unmistakably
a local Chinese bank, its management of human re-
sources does not, however, completely conform with the

approach that is normally associated with “raditional”
Chinese banks?. In this bank, the human resource man-
agement policies have been integrated into the overall
business goals. This raises the human resource man-

_agement function to a strategic level.

The strategic human resource management policies
attempt, among other things, to promote organizational
commitment and retain valued employees. These policies
are reflected in the following strategies:

+ Finding the best fit

+ Facilitating inclusion

. Developing competencies

« Rewarding the best

» Making a competitive deal

+ |dentifying potential

+ Fostering a sense of belonging
+ Keeping doors open

Finding the best fit : There are clearly defined re-
cruitment and selection practices to ensure that prospec-
tive employees meet the job and organizational require-
ments. Job applicants are screened with a viewto creating
the best fit between the applicant and the job. The Hong
Kong Mandarin bank does not place as much importance
on educational qualifications and previous work experience
as on the trainability of the applicants. This criterion is of
particular importance given the explicit concern for culti-
vating its own class of employees. During job previews,
applicants are given a realistic view of their jobs and what
they can expect from the organization in the longer term.
Besides, they are encouraged to voice their own expec-
tations from the organization. At the beginning of the
selection process, this practice eliminates those applicants
who might not fit into the organization.

Facilitating inclusion : Given the emphasis on
trainability, all new employees are introduced to the work-
ings of the Hong Kong Mandarin Bank through a formal
orientation programme. A specialfeature of this programme
is the mentoring or “buddy” system whereby a longer-
serving employee, who could either be the immediate
superior or a colleague, guides the new employee during
the first three months. During this period, the personnel

3. Traditional Chinese organisations are run in the style of family
businesses. Their management is characterised by paternalism,
centralisation of decision-making power, low level of specialization
and differentiation, and an emphasis on harmonious relationship.
See Bond (1986.)
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department obtains feedback on the mentoring system so
as to monitor it.

Afterthe initial three months, aone-day “New Employ-
ees Seminar”is organized. Presentations are made onthe
history and development of the organization, personnel
policies, staff welfare and training opportunities focussing
on the quality of service and self-development. Conduct-
ing the seminar at this stage has more impact on new
employees because by then they have learnt some of the
ropes in the organization. The mentoring system together
with the induction seminar have contributed towards inclu-
sion and retention of employees in the organization.

The mentoring system together with
the induction seminar have contribuied
towards inclusion and retention of 2m-
ployees in the organization.

Developing competence : The HongKong Mandarin
Bank has a well-equipped training and development de-
partment which uses a computerized system to record
each individual staff-member’s training path. Each em-
ployeeis allocated an averagetraining budget of HK$3000
per year. In 1991, the department conducted over 500
training programmes, in different functional areas, which
were attended by more than 3000 employees. This indi-
cates that some employees had an opportunity to partici-
pate in more than one training programme. Besides the in-
company programmes, selected employees were spon-
soredto attend external courses. These employeesinturn
would recommend such programmes to their colleagues
and subordinates depending on the perceived benefits.
Such a comprehensive and systematic training system
reflects the organization's commitment to the continuous
development of human resources.

Rewarding the best : Rewards in terms of promotion
are based on a combination of performance, potential and
seniority. However, outstanding employees may be pro-
moted out of turn when vacancies arise. Candidates who
are earmarked for promotion are interviewed and training
is provided as deemed necessary for themto assume any
new position of responsibility. The organization prefers
internal promotions to external recruitments. Those who
do not get promoted are counselled and given guidanceon
improving work performance in order to qualify for
advancement. Since promotion exercises are conducted
twice a year, these employees have subsequent opportu-
nities for promotion. A consequence of rewarding the best
is that some of those employees who are not promoted
may leave the organization. This form of voluntary em-

ployee turnover is regarded by management as positive
and acceptable.

Making a competitive deal : Employees generally
receive competitive compensation packages in compari-
son with market rates. The inflation rate is taken into
consideration during salary reviews which are conducted
regularly. Pay adjustments also take into account the
findings of surveys on salaries and wages in Hong Kong.
Such progressive payment system pre-empts employees
from looking for similar positions elsewhere.

The organization has a bonus scheme based on the
annualturnover whichis distributedaccordingtoindividual
performance and position at different organizational lev-
els. There are other benefits such as preferential-interest
loans, subscription-free credit cards, educational subsi-
dies, insurance plans, retirement schemes, paid annual
holidays, and medical and hospitalization benefits. The
whole remuneration package is comparable with that
offered by local competitor banks.

Identifying potential : The Hong Kong Mandarin
Bank has a systematic procedure to evaluate perfor-
mance. The underlying objective is to identify and develop
employee potential and establish a link between perfor-
mance and reward. Annual appraisals are initially con-
ducted by employees through completion of a self-evalu-
ation form. Employees are encouraged to communicate
their expectations, concerns and needs, and to offer any
work-related suggestions. On the basis of self-appraisals,
an appraisal meeting is arranged with the immediate
supervisor to discuss both management and employee
expectations. A course of action is then planned for future
employee development in the organization.

Encouraging employee participation : The organi-
zation introduced quality circles three years ago with the
view to promote employee participation and involvement.
Itis obligatory for every employee to join the quality circle.

Quality circle meetings are held during or after office
hours. Noteworthy suggestions are translated into action
plans and implemented either by the quality circle mem-
bers themselves or by the responsible departments. A
best “Quality Circle” competition is held annually.

Noteworthy suggestionsaretransiated
into action plans and implemented
by quality circle members or by the
responsible departments.
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Fosteringa senseofbelonging : Regular social and
recreational activities in each work unit or branch are
usually arranged after quality circle meetings. In addition,
there are organization-wide social functions such as an
annual picnic and annual dinner. These have the dual
purpose of fostering a sense of belonging among employ-
ees while allowing management the opportunity to com-
municate important organizational objectives and goals to
employees in an informal setting.

Keeping doors open : The Hong Kong Mandarin
Bank has an open-door policy whereby employees are
encouraged to communicate their concerns and griev-
ances to the management. Staff inthe Personnel Depart-
ment are available everyday after office hours to hear
grievances. Grievances are rare, but those that are verbal-
ized are usually related to relationships at work and
requests for transfers rather than to substantive issues of
terms and conditions of employment.

The Hong Kong Mandarin Bank has an
open-door policy whereby employees
are encouraged to communicate their
concerns and grievances to the man-
agement.

Survey Results

A survey was carried out among 110 randomly se-
lected employees of the Hong Kong Mandarin Bank 1o
investigate the impact of human resource management
practices onturnover intention. The majority of respondents
were young with a basic education, and most of them had
spent considerable time in the organization. Details of the
respondents’ background characteristics are presentedin
Table 1.

Employee turnover intention : Turnoverintentionwas
measured through an inventory based on five items from
Mowday's Organizational Commitment Questionnaire®.
Factor analysis was a seven-point scale, ranging from
‘strongly agree’ to ‘strongly disagree’. Univariate analysis
showed that the mean turnover intention of the sample
was 3.4 with a standard deviationof 1.1. This indicates that
the respondents had a low to moderate level of turnover
intention. In other words, most of the respondents had a
desire to stay inthe organization. This finding corroborates
4. The five items for measuring turnover intention were taken from the

Organizational Commitment Questionnarire. The complete ques-
tionnaire is available in Mowday et. al (1982).

TABLE 1:  Background Characteristics of the Sample (N = 110)
Variable Category Percentage
Sex Male 418
Female 58.2
Age Upto 29 years 60.0
30 - 39 years 30.0
40 years and above 10.0
Marital Status Single 536
Married 46.4
Education Upto secondary school 773
Post-secondary school 118
University degree 10.9
Years of full-time Upto 5 years 30.0
working experience 6 - 10 years 38.2
11 - 15 years 19.1
16 years and above 12.7
Years of service with Upto 5 years 455
present organization 6 - 10 years 28.2
11 - 15 years 145
16 years and above 11.8
Position General staff 58.2
Middle management 36.4
Senior management 54

the actual low employee turnover rate which stands at 9.9
percent.

Data were further analyzed in terms of high-and low-
turnover intentiongroups (HTOland LTOI). Table 2 shows
that the mean differences between the two groups were
significant in respect of age, marital status, length of
service and job position. This reflects that older and
married employees with longer years of service in the
organization tend to have a higher inclination to stay.
These employees were primarily found in middle manage-
ment positions. Sex was not a significant factor in employ-
ees’ turnover intention.

Human resource management practices. Respon-
dents were given a checklist consisting of nine human
resource management practices to score in terms of
importance and satisfaction on aseven-point scale. Higher
scores reflected higher importance and higher satisfac-
tion. The human resource management checklist included
the following areas :

+ Advancement in the organization
+ Quality of training provided

» Use of special aptitude/training

+ Level of responsibility
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TABLE 2:  Mean Ditferences Between High and Low Turnover
Intention Groups w.r.t. Background Characteristics
LTOI(n =18) HTOI (n=19)

Variable Mean/SD Mean/SD MD t

Sex 1.61 1.74 0.13 0.80
(0.50) (0.45)

Age 3.00 2.37 0.63 enm™
(091) (0.60)

Education 267 2.05 0.62 2.05"
(1.88) (0.52)

Marital Status 1.83 1.47 0.36 2.40°
(0.38) (0.51)

Years of full-time 3.72 3.21 0.51 1.61

working experience  (0.02) (0.92)

Years of service with  3.78 2.89 0.89 2.55%

present organization (1.11) (0.99)

Position 1.8 1.26 0.63 3.32°
(0.38) (0.45)

TABLE 3: Mean Differences Between High and Low Turnover
Intention Groups w.r.t. Importance Attached to HRM

Note:LTOI = Low Turnover Intention Group

HTOI = High Turnover Intention Group

MD = Mean Difference;

t values were computed to test significance of mean differences;
Positive and negative signs were removed.

*p<0.05

**p < 0.01

« Compensation

+ Job security

« Participation in decision-making
« Relationships with colleagues

+ Relationships with supervisors

Data were analysed to find out the differences be-
tween low and high-turnover intention groups with respect
to the above human resource management practices.
Results presented in table 3 show that importance ratings
given by the two groups to the selected human resource
management practices ranged from moderate to high for
both groups. Between the two groups, however, the low-
turnover intention group gave significantly high ratings to
job security. (MD + .86, p < .01) and relationships with
colleagues (MD = .80, p < .01).

Table 4 indicates that the mean scores for satisfaction
ranged from 4.67 to 6.00 for the low-turnover intention
group and from 3.00 to 5.00 for the high-turnover intention
group. The low-turnover intention group had significantly
higher levels of satisfaction with all the human resource
management practices than the high-turnover intention
group. Respondents in this group were most satisfied with

Practices
LTOIl (n = 18) HTOI {n = 19)

Variable Mean/SD Mean/SD MD t

Advancement 511 5.68 0.57 1.14
(1.41) (1.63)

Quality of training 577 5.79 0.02 0.03
(1.11) (1.18)

Use of aptitude 511 4.79 0.32 0.88
(1.13) (1.08)

Responsibility 5.00 463 0.37 0.81
(1.19) (1.53)

Compensation 6.17 6.10 0.07 0.16
(1.20) (1.10)

Job security 6.28 5.42 0.86 2.40"
(0.89) (1.26)

Employee 4.44 453 0.09 0.14

participation (1.25) (2.14)

Relationship with 6.33 5.53 0.80 2.40*

colleagues (0.97) (1.07)

Relationships with 6.17 5.58 0.59 1.42

Supervisor (0.98) (1.46)

Note. LTOI = Low Turnover Intention Group, HTOI = High Turnover
Intention Group;

MD = Mean Difference;
t Values were computed to test significance of mean differ-
ences; Positive and negative signs were removed.
*p <0.05

job security (M = 6.00) followed by relationships with
colleagues (M = 5.89), the same two human resource
management practices which they perceived as most
important. Interestingly, they were only moderately satis-
fied with compensation (M = 4.67). In contrast, the high-
turnover intention group expressed relatively less satisfac-
tion with advancement (M = 3.00) followed by participation
(M = 3.05) and compensation (M = 3.31). It may be noted
that this group had given highest importance to compen-
sation.

These findings suggest that the selected human re-
source management practices are generally valued by
employees and do contribute towards employee reten-
tion. The more important practices include those which
promote job security and satisfying work relationships. As
a matter of fact, the Hong Kong Mandarin Bank has
embarked on business expansion which means, among
other things, the creation of more job and promotion
opportunities. Besides, termination of staff is rare in the
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TABLE 4: Mean Differences Between High and Low Turnover
Intention Groups w.r.t. Satisfaction with RM Prac-
tices

LTOI (n = 18) HTOI (n = 19)

Variable Mean/SD Mean/SD MD t

Advancement 5.20 3.00 220 495"
(1.31) (1.41)

Quality of training 5.28 384 1.44 3.04™
(1.56) (1.30)

Use of aptitude 5.56 379 VIT 5.50**
(0.92) (0.03)

Responsibility 5.1 3.84 1.27 402"
(0.96) (0.96)

Compensation 467 3.31 1.36 2.80™
(1.53) (1.42)

Job security 6.00 4.74 1.26 3.30™
(0.91) (1.37)

Employee 4.78 3.05 1.73 4.5

participation (0.81) (1.39)

Relationships with 5.89 5.00 0.89 2.60"

colleagues (0.76) (1.25)

Relationships with 5.56 4.16 1.40 3.19"

Supervisor (1.15) (1.54)

While monetary rewards may be a po-
tent force influencing employee turn-
over intention, the extent of its impact
depends on its interaction with a
combination of other human resource
management practices.

Note. : LTIO = Low Turnover Intention Group,
HTOI = High-Turnover Intention Group;
MD = Mean Difference;
t Values were computed to test significance of mean differ-
ences, Positive and negative signs were removed.
*p < 0.05
"*p < 0.01

organization. This therefore provides an added measure
of security in the context of Hong Kong, where retrench-
ment is not unusual and where even the law does not
provide for unfair dismissal. Furthermore, the high inci-
dence of mergers and acquisitions in the banking sector
coupled with the recent liquidation of the Bank of Credit
and Commerce Hong Kong have understandably caused
employees to place a greater value on job stability.

It is obvious that relationships at work do matter a
great deal to the employees. With the introduction of a
variety of mechanisms aimed at promoting interpersonal
relationships, such as mentoring, quality circles and other
social events, employees become better acquainted with
one another and with the organization. Such involv xment
also contributes towards ‘bonding’ of the employee to the
organization.

Another noteworthy finding is that while both the
groups attached high importance to compensation, they

were only moderately satisfied with it. This seems to
suggest that while monetary rewards may be a potent
force influencing employee turnover intention, the extent
of its impact depends on its interaction with a combination
of other human resource management practices. By
implication, therefore, human resource management
practices have to be viewed as a whole in order to promote
employee retention.

Discussion and Conclusions

At a first glance, it would seem that employees take
first priority inthe HongKong Mandarin Bank. However, on
deeper analysis, the approach to human resource
management within this organization takes on the sem-
blance of a paternalistic welfare model, where the concern
for providing quality service to the customer forms the
basis of much of the carefully selected human resource
management practices.®.

Recognizing that quality service to customers can
best be provided through quality workforce, the manage-
ment has integrated the human management function with
strategic business planning. As noted earlier, the human
resource management function is well embedded in the
organizational structure in that the Chairman of the Board
also chairs the Human Resource Management Commit-
tee. Human resource management policies therefore
cohere with other business elements and in themselves
form a wholesome pattern.

Recognizing that quality service to
customers can best be provided
through quality workforce, the man-
agement has integrated the human
management function with strategic
business planning.

5. The paternalistic welfare model is typified by “a concern for the
customer leading to careful selection, training and treatment of staff,
a concern for staff resulting in excellent staff management and
welfare facilities and a senior management in touch with and
responsive to the concerns of staff, community and customers”
(See Guest, 1987).
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Within the paternalistic welfare model, the manage-
ment seems to have made strategic choice inthe selection
and retention of employees. Central to these choices the
following themes: belief in human potential, concern for
employee development and individualism within collectiv-
ism.

Lest the paternalistic welfare model be taken as a
universal panacea for employee turnover, it must be
addedthat there are other approaches to human resource
management which may be equally effective in address-
ing the issue under different circumstances®. A primary
consideration is the extent of relevance of the chosen
approach to the cultural realities of the organization. Inthe
case of Hong kong Mandarin Bank, the paternalistic wel-
fare model matches the Chinese culture within which it
operates.

Although it is difficult to generalize, certain lessons for
employee retention can still be drawn from this case:

Itis important to design human resource management
strategies based on an accurate identification and recog-
nition of employees’ needs. In other words, human
resource management strategies need to be shaped
and periodically reviewed in terms of ‘what employees
value’.

No single human resource management strategy in
isolation can be regarded as the answer to employee
turnover. This case highlights the need for adopting a
holistic approach to identify the right combination of hu-
man resource management strategies appropriate to a
particular context.

It is also crucial to define the focus of each human
resource management strategy and to ascertain whether
these strategies cohere with one another. Inthis, the Hong
kong Mandarin Bank has ensured individual-organization

6 The other human resource models identified by Guest (1987) are:
human resource model, production model, professional model.

compatibility, management-employee communicationand
feedback, and commitment to employee development and
growth within an overriding concern for fostering a sense
of belonging.

Effort at promoting employee retention is an on-going
process. Though it is essential to develop employee-
organizational linkage through a right mix of human
resource management strategies, this is not a sufficient
condition for sustaining it. The Hong kong Mandarin Bank
conducts both internal and external surveys and accord-
ingly reviews its human resource management strategies
to ensure comparability and equity with its competitors in
the market. In the process, it has been able to keep
employee turnover low.
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Focus

Multivariate Analysis of Job Satisfaction
Using Linear Discriminant Analysis

J.C. Nwachukwu

The analysis of job satisfaction, as is true of behavioural
research generally, comprises several different dimen-
sions. Rarely can the complex behaviour observed in the
work environment be traced to a single stimulus; conse-
quently most behavioural research requires the use of
multivariate statistical methodology.

The results of the analysis showed that in terms of job
satisfaction considering the three variables, (work, pay
and promotion taken together), there was no significant
differences between production and non-production man-
agers; between graduate and non-graduate production
managers; between production managers in different
company size categories and between managers at differ-
ent management levels. There were differences in job
satisfaction of different age categories. The older manag-
ers were more likely to score higher on work and pay
dimensions.

J.C. Nwachukwu is at the Department of Production Engineering in the
University of Benin, Benin City, Nigeria.

Today, there is a recognition that managerial talent is
of criticalimportance to the British manufacturing industry.
This awareness has been brought about by the increasing
inability of production management to attract young and
able personnel in sufficiently high numbers. Rapid strides
in affluence, cultural values and generai and technological
education for all mean that people’s expectations in their
jobs are now much higher than what they were two
decades ago. The lack of appeal of production manage-
ment can be attributed to its failure to meet these expec-
tations resulting in job dissatisfaction.

A study of managerial perception (Haire et al. 1966) in
thirteen nations showed that managers in ali the countries
without exception ranked different need areas in terms of
their importance to them, in the following order; self-
actualization, autonomy, security, and social esteem. This
shows that managers attach more importance to higher-
order needs. Those types of jobs where these needs
cannot be fulfilled will tend to be unpopular.

Rapid strides in affluence, cultural val-
uesand general and technological edu-
cation forall, mean that people’s expec-
tationsintheir jobs are now much higher
than what they were, two decades ago.

It the top management making policy level decisions
and the individuals themselves, knew more about the
psychological aspect of production management jobs and
how these requirements affect job satisfaction, then re-
cruitment, promotion, training and other personnel errors
might be significantly reduced.

It has been proposed by Triandis (1959) and Lawler
and Porter (1968), among others, that the perception by
managers of certain psychological relationships between
their personal needs and their jobs is a major determinant
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in the attainment of organizational goals. The job percep-
tions of production managers will enable management to
understand some aspects of their motivational problems.

Purpose of the Job Satisfaction Study
Linear Discriminant Analysis has been used

i) To explore the interrelationship between job satis-
faction and demographic, organizational and struc-
tural variables.

i) To compare the mean job satisfaction scores of
production managers at various managerial and
educational levels.

iii) To compare the job satisfaction scores of produc-
tion managers with that of managers in other func-
tions.

Null Hypothesis

In order to delimit the scope of the study, the following
hypotheses were set up. -

(i) The vectors of the mean scores for the individual
components of the Job Descriptive Index (work,
pay and promotion) are not significantly different for

(a) graduate and non-graduate production manag-
ers;
(b) production and non-production managers.
(i) Managers in different company size categories.
(i) Managers at different levels of management.
(iv) For various age groups.
(v) Demographic variables and job features cannot

be used to predict the level of satisfaction in work
itself.

Procedure

Two separate questionnaire booklets were designed
for the study. The first was meant to gather data on
personal details of production managers, demographic
variables and several aspects of job satisfaction and
organizational variables. The second was designed to
gather personal and job data from non-production manag-
ers.

The questionnaire was sent by mail to four hundred
randomly selected manufacturing companies. The com-
panies were selected from all the regions of England and
Wales through the Kompas Company Information
Services. The questionnaires were to be completed by
managers in the production functionincludingthose whose
positions in the company lay between the inclusive limit of

amanager immediately senior toa production superinten-
dent and the director for production. The second question-
naire booklets aimed at measuring demographic factors
and job satisfaction of non-production managers in indus-
try, were sentto one hundred randomly selected manufac-
turing companies throughout England and Wales to be
completed by managers in functions other than produc-
tion.

Research Instruments

The survey instruments consisted of three parts. The
first part entitled “Background Details” asked questions
designed to measure job features and personal character-
istics variables. The second part was Job Descriptive
Index which measured job satisfaction. The third part
consisted of interval scales which were used to measure
the production manager’s perception in decision making,
influence and autonomy in their jobs.

Coding of the Variables

Management Levels

The management levels of respondents were not
based on their actual decision-making position in their
respective organization. They were based on the Hay-
MSL job evaluation levels. The levels in the analysis were
purely tentative. The managers were categorized into
middle, senior and top management.

Educational Levels

The classification of qualifications into several educa-
tional levels was largely based on government classifica-
tions as of 1971. (Studies of official statistics).

Statistical Methodology

The analysis of job satisfaction, as istrue of behavioural
research generally, comprises several different dimen-
sions. Rarely can the complex behaviour observed in the
work environment be traced to a single stimulus, conse-
quently most behavioural researches require the use of
multivariate methodology (Kerlinger, 1973). Univariate
analysis may lead researchers to conclude that two groups

Rarely can the complex behaviour ob-
served in the work environment be
traced to a single stimulus, conse-
quently most behavioural researches
require the use of multivariate meth-
odology.

Multivariate Analvsis of Job Satisfaction



"‘ are different on several dimensions when in fact the

. dimensions measure the same things, or nearly so. In

addition, univariate analysis may fail to detect some differ-
ences between groups (Kerlinger & Pedhazar, 1973).

Hypotheses i), ii), iii) and iv) were tested using linear
discriminant analysis, which is a multivariate statistical
method. Computation was carried out by the statistical
package for the social science subprogramme “Discrimi-
nant”.

The usual objective of a discriminant analysis is to
classify objects or individuals, by a set of independent
variables, into one or two or more mutually exclusive and
exhaustive categories. For example, on the basis of an
individual's age, income, education etc. Another proce-
dure is to assign individuals to two or more groups on the
basis of their scores on two or more tests or scales.

The above objectives were not the concern in this
analysis. Rather linear discriminant analysis was used
to:

() determine the importance (as shown by the
standardized discriminant function coefficient)
of the independent variables, in separating the
groups of managers

determine the distance between the centroids
of the groups and thus obtain a multivariate F.
statistics which was then used to see if the
groups were statistically different from each
other. Consequently linear discriminant analy-
sis was used indescriptive ratherthan in predic-
tive manner.

The independent variables used in this analysis were
the three components of job descriptive index, (Work, pay
and promotion) while the dependent variables were the
group categories (0, 1, 2, 3).

Stepwise Method of Discriminant Analysis

. Astepwise (Wilks) method was chosen for the analy-
sis. In stepwise method, independent variables are se-
lected for entry into the analysis on the basis of their
discriminating power. In many instances, the full set of
independent variables contains excess information about
the group differences or perhaps some of the variables
may notbe very usefulindiscriminating among the groups.
By sequentially selecting the “next best” discriminator at
each step, a reduced set of variables is found which is
almost as good as, and sometimes better than, the full set
(Klecka, 1975)4 &

The Wilks criterion'was chosen for the analysis. It is
the overall multivariate F. ratio for the iest of differences
among the group centroids. The variable which maximizes
the F ratio also minimizes Wilks Lambda; a measure of
groupdiscrimination. This test takes into considerationthe
differences between all the centroids and the cohesion
(homogeneity) within the groups.

Hypothesis (v) was tested using stepwise multiple
regression sub-programme of statistical package for-so-
cial sciences. The dependent variable was “satisfaction
with work” as measured by Job Descriptive Index. The
independent variables were age of respondent, educa-
tional level, managerial level, and perceived degree of
autonomy, influence and participation in decision making
in his job.

Results and Analysis

Using a linear discriminant analysis with Wilks crite-
rion, null hypotheses i), ii), and iii) were accepted; the
Lambda statistic (1) was not statistically significant in each
case. This means that, in terms of job satisfaction, (the
three variables—work, pay and promotion takentogether),
there were no significant differences between production
and non-production managers; between graduate and
non-graduate production managers; between prodi'ction
managers in different company size categories; and be-
tween managers at different management levels (Tables
1-5). Looking at the standardized discriminant functions,
the most/important variable separating production and
non-production managers was pay, while that separating
graduate and non-graduate production managers was
promotion.

Null hypothesis (iv) was rejected at P <.001. The test
statistic Wilks Lambda (A) was 0.81240. (Table 4). The
most important variable separating the three age groups
was promotion. The continuum of centroids shows thatthe
responses of the three groups were totally different. The
negative sign for work and pay for the standardized dis-
criminant function coefficient, means that the (46-55)
years old managers are more likely to score higher (indi-
cating satisfaction) onthe two dimensions than the (26-35)
year-old production managers. The (46-55) year-old
managers were more likely to score low on promotionthan
otherage groups. The younger groups were more satisfied
with promotion.

Hypothesis number (v) was tested using a stepwise
multiple regression equation analysis. The F ratio of
the multiple regression was statistically significant at
P<0.01. The multiple correlation was 0.4066 (R?=.16535).
(Table 6). Thus R? was significantly greater than zero but
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TABLE 1: Analysis of Differences in Job Satisfaction Among
Production and Non-Production Managers.

Table 4: Analysis of Differences in Job Satisfaction Among Pro-
duction Managers In Different Size Company

[Mean Job Satistaction Scores (i.D.I)

Work Pay Promotion N
Production Managers 38.42 16.27 14.10 (144)
Non-Production Managers 38.16 16.74 1444 (54)
Standardized Discriminant function Coefficient
Variable Function Coefficient
Work 0.62639
Pay -0.79040
Promotion -0.20267
Group Centroids
Production Managers 0.02718
Non-Production Managers -0.07098
Step No Variable  No. of variables Wilks Sig (P)
entered Lambda
1 Work 1 0.98859 0.648
2 Pay 2 0.98819  0.841
3 Promotion 3 0.99805 0.946

Table 2: Analysis of Ditferences in Job Satisfaction Among
Graduate and Non-Graduate Production Managers.

Mean Job Satisfaction Scores (J.D.1)

Work Pay Promotion N
Graduates 37.14 15.14 14.28 (42)
Non-Graduates 37.73 16.73 14.08 (96)
Standardized Discriminant function Coefficient
Variable Function
Work 0.14564
Pay -0.06905
Promotion -0.08950
Group Centroids
Production Managers 0.08245

Non-Production Managers -0.18846

Step No.Variable entered No. of variables Wilks
Lambda

Sig (P)

Mean Job Satisfaction Scores
Company Size/ Work Pay Promotion (N)
Variable
0-49 39.06 16.96 12.46 (30)
500-1000 37.23 14.96 15.05 (57)
100 + 38.66 17.33 14.43 (51)
Standardized Discriminant Function Coefficient
Work -0.375
Pay -0.828
Promotion -0.564
Group Centroid
0-499 -0.252
500-1000 0.258
1000 + -0.140
Step No. Variable No. of variable Wilks  Sig(P)
entered entered Lambda
1 Pay 1 0973  0.160
2 Promotion 2 0.952 0.162
3 Work 3 0.946 0.248
Table 5:  Analysis of Ditferences in Job Satisfaction Among

Production Managers of Different Age Categories

1 Work 1 0.98859 0.212

2 Pay 2 098482  0.356

3 Promotion 3 0.98448 0.551
Table 3: Analysis of Differences in Job Satisfaction Among

Production Managers at Ditferent Management Levels

Mean Job Satisfaction Score

Work Pay Promotion (N)
Middie Mgt. 355 15.33 13.77 (36)
Senior Mgt. 384 16.11 14.94 (54)
Top Mgt. 40.10 17.50 13.85 (48)
Standardized Discriminant Function Coefficient
Variable Function
Work -0.8706
Pay -0.466
Promotion -0.163
Group Centroid
Middle Mgt 0.37441
Senior Mgt. 0.01449
Top Mgt. -0.29710
Step No. Variable No. of variebles Wilks Sig.(P)
entered entered Lambda
1 Work 1 94595 0.024
2 Pay 2 93525 0.061
3 Promotion 3 92666 0.116

Mean Job Satisfaction Scores

Work Pay  Promotion (N)
(26 - 35) years 3465 13.91 15.30 (23)
(36 - 45) years 36.84 16.86 15.7 (50)
(46 - 55) years 40.58 16.97 11.84 (65)

S!and'ardlzed Discriminant function Coefficient

Variable Function Coefficient

Work -0.71199

Pay - 0.56318

Promotion 0.80897

Group Centroids

(26 - 35) years 0.68921

(36 - 45) years 0.27933

(46 - 550 years 0.45875

Step No. Variable No. of Variable Wilks Sig. (P)
entered Lambda

1 Pay 1 0910 .002
2 Promotion 2 0.856 .000
3 Work 3 0.812 .000

Table 6 : Multiple Regression Analysis of Job Satistaction -
(Work Dimension)

Dependent Variable: - Work Satisfaction (J.D.1.).
R = 0.40662.
R? = 0.16534
R? adjusted = 0.12174
F ratio = 3.7
Probability of F ratio = P < 0.01
Standard error of estimate = 6.2558.
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it was rather small, while the standard error of estimate
as appreciably small, indicating a higher reliability in
rediction. The result means that 16.53 per cent of the
ariables in work satisfaction were explained by age of
respondent, educational level, managerial level, perceived
articipation in decision-making, perceived autonomy en-
E oyed by respondent and time in present position. Only one
ariable, age was statistically significant; P < 0.05.

ISCUSSIOH

‘ It has often been assumed that production managers

‘on the average are very poorly paid relative to managers
|4 in other functions (New 1976, Business Graduate Asso-
ciation 1977). While this may be true in terms of relative
'salary levels, production managers appear as satisfied
(with pay) as managers in other functions, as evidenced
l from the study. If the production manager is satisfied with
| his pay despite the reported relative disadvantage, it
' means that he may be gaining some intrinsic benefits or
% rewards in his job, which compensate for lack of higher
pay. In other words production managers as a group
appear to attach less importance to the level of pay than
f other managers.

Some commentators have also blamed the failure of
producl ion management, (as a vocation) to attract college
and university graduates, on the low status and poor
remuneration (Nicholson, 1976). While this may be true
with regards to low status, the same may not be true with
remuneration, because the evidence from this study sug-
gests that there are no significant differences in job satis-
faction between graduate and non-graduate production
managers. In the light of this result, one could argue that
~ those graduates who abandon production managementin
favour of other jobs, are probably unsuitable for this type
of vocation. This result is in contrast to the findings of
Maher and Klein (1966). They found in a sample of 727 first
level managers in an electronics firm, that higher educa-
tion was associated with relative dissatisfaction with pay.
They compared the pay satisfaction of graduates with that
of non-graduate first line managers. However, there ap-
pears to be a clear distinction between Maher's sample
and the present study’s respondents in that this study
consisted of middle, senicr and top management.

The results also show that job satisfaction among
.production managers does not depend onthe size of one’s
firm, neither does it depend on the managerial levels of
individuals. The latter result (on managerial level) con-
trasts withthe findings of Rosen (1961), which showed that
higher level managers tended to report more satisfaction
than lower level managers. The results of this study

confirm Vroom's (1964) suggestion that job satisfaction
depends on individual perception and personality.

Job satisfaction (work, pay and promotion taken to-
gether) was found to be statistically different for various
age groups. The (46-55) year group were more likely to
score low (indicating lower satisfaction) on promotion.
This is not surprising since a high proportion of these
managers with perhaps relatively lower qualifications have
progressed fromtheranks of the operatives to their present
positions (a feature of British production management).
Such career profile tends to be promotionally disadvanta-
geous. This group of managers have worked exclusively in
production and therefore lacked broadening experience
which would have enhanced their chances of promotion.
An examination of the sample characteristics shows that
42 percent of the production managers had not worked
outside the production function.

The (46-55) year group of managers were more satis-
fied with pay and work than the younger managers. Their
higher satisfaction with work is in agreement with previous
studies which suggested that job satisfaction increases
with age. (Benge & Capwell, 1947). This tendency for job
satisfaction to increase with age is due perhaps to the fact
that the individual has had enough time to adjust to that
aspect of the job which does not favour him.

If production managers’ lots are no
worse than other managers in terms of
job rewards or outcomes, and yet the
function lacks appeal, it could mean
that intrinsic job rewards such as self-
actualization, achievement and esteem
are the missing values.

The results of this job satisfaction survey suggest that
production managers are sati.fied with their job in terms of
work, pay and promotion, as much as other managers in
different functions. The results also show that graduate
and non-graduate production managers are nodifferent in
terms of these job outcomes. If production managers’ lots
are no worse than other managers in terms of these job
rewards or outcomes, and yet the function lacks appeal,
then something other than extrinsic job rewards must be
missing in that vocation. It could mean that intrinsic job
rewards such as self-actualization, achievement and es-
teem are the missing values. If this is true, then top
management could improve the attractiveness of produc-
tion management by injecting those motives or needs in
the job which tend to satisfy these intrinsic rewards. These
motives include the individual's need for growth and devel-
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opment, the opportunity for independent thought and
action, the opportunity for participation in the setting of
goals, and the authority connected with his management
position. The need for such higher level outcomes is
demonstrated by the statistically significant positive rela-
tionship found between satisfaction with work and the
following variables: perceived autonomy, influence and
participation indecision making. Recent studies show that
production managers do not appear to be happy with their
perception of these intrinsic outcomes (Business Gradu-
ate Association 1977).

Production management would probably become more
popular as a vocation, when production managers beginto
report higher need satisfaction in these higher order re-
wards.
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really that potent?" Yes.

PRODUCTIVITY IN RESEARCH

A department administer in a research hospital came up to Tom after a seminar he gave for
the Association of Western Hospitals. Her story was an involved one, but it boiled down to just
a couple of sentences. About a year before, with each of her groups she had taken a new tack
on managing. "My approach was to tell people in the department, ‘Do whatever you want to
as long as it's legal and within the budge.™ She said that she'd provided virtually no guidelines
beyond that. The results? "l was astounded. Research productivity in the department, in terms
of papers produced and accepted for publication, forinstance, increased by a factor of six! And
all within less than a year. | still can't believe it. Do you think the ownership phenomenon is

Source : Tom Peters, A Passion for Excellence, Collins, 1985
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Strengths & Weaknesses of Senior

|
}'

Executives

T.V. Rao & Tamil Selvan

A survey of strengths and weaknesses of senior execu-
tives was undertaken in the context of increased use of
self-awareness and personal growth programmes in the
country and the introduction of open appraisal systems to
enhance developmentthrough feedback and counseliing.

It was found that senior executives frequently mentioned
managerial and human relations competences as the
qualities contributing to managerial effectiveness. Subor-
dinates have felt that, improving interpersonal relation-
ship, communication and time management would further
enhance the effectiveness of their bosses. The study
brings out the relevance of personal development and

human relations skill to management.

T.V.Rao and Tamil Selvan are from the Indian Institute of Management.
Vastrapur, Ahmedabad 380015.

Behavioural scientists opinethat an increased aware-
ness of one's own strengths and weaknesses enhances
one's personal effectiveness as well as managerial effec-
tiveness. Such an awareness: (i) enables an intelligent
choice of situations so as to use one’s strengths and
enhance the chances of success or effectiveness; (i)
leads to avoidance orbetter management of situations that
expose one's weaknesses; and (iii) helps the individual to
build on the strengths and overcome the weaknesses.
More the awareness, more the movement towards explo-

ration and growth of inner potential.

Sensitivity training or T-groups, and other forms of
personal growth laboratories frequently used in profes-
sional management and applied behaviouralscience worlds
are based on such beliefs and aim at self-discovery,
insight and self-awareness. Attempts are made in these
laboratories to help the individual explore his potential
through experimentation and also become aware of his
blind spots though feedback from others.

Sensitivity training or T-groups, and
other forms of personal growth labora-
tories frequently used in professional
management and applied behavioural
science worlds are baced on such be-
liefs and aim at self-discovery, insight
and self-awareness.

While it is accepted that self-awareness facilitates ef-
fectiveness, very little has been done inthe past to identify
the qualities that contribute to managerial effectiveness.
Studies using performance appraisal have not indicated
any consistent results about the qualities that contribute to
managerial effectiveness. Organizations assume that
qualities like initiative, team spirit, creativity, dynamism,
perseverance etc., contribute to managerial effective-
ness. Most organizations believe that performance ap-
praisals and review discussions should be used as instru-
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ments of enhancing self-awareness and through it the
growth and development of the employee. In the context
of introduction of self-awareness and personal-growth
programmes in the country and increased use of open ap-
praisal systems to enhance development through feed-
back and counselling, this survey was undertaken.

Objectives

This survey was undertaken to find out the following:

1. Characteristics or qualities that are perceived by
Indian managers as contributing to their effective-
ness.

2. Characteristics or qualities that are perceived as
hindering the effectiveness of Indian managers.

3. Most-frequently-mentioned strengths of Indian
managers by their subordinates.

4. Most-frequentlv-mentioned weaknesses of Indian
managers by their subordinates.

5. Qualities/characteristics on which there is a good
degree of agreement in the perceptions of their
subordinates.

Methodology

In the first study, 85 senior executives attending a
senior executives’ programme were asked to recapitulate
their managerial work life and identify their own qualities
that helped them to be effective/ineffective in specific
situations. In the second study, 73 senior executives at-
tending another senior executives’ programme were stud-
ied for their subordinates’ perception of their strengths and
weaknesses. Each senior executive was sent a set of
questionnaires for distribution to the subordinates directly
supervised by him or interacting with him. Each subordi-
nate (respondent) was required to answer the following
three questions about the executive (their boss) being as-
sessed.

Q1. What do you see as three of his/her greatest
strengths as a manager?

Q2. What do you think are three of his/her weaknesses
as a manager?

Q3. What are your suggestions for improving his/her
managerial effectiveness?

The respondents were requested to mail their an-
swers anonymously to the Programme Coordinator. The
respondents were assured that no individual question-
naire will be shown to the Senior Executive but only typed

and tabulated responses will be given to him as feedback
after adequate theoretical foundations have been laid in
the programme.

Responses were received from 583 subordinates of
the senior executives. Although each respondent was re-
questedto mentionthree strengths and three weaknesses,
some of the respondents listed as many as six and a few
others listed none.

Characteristics that Contribute to Managerial
Effectiveness

Table 1 presents the characteristics most frequently
mentioned by the senior executives as contributing to
their effectiveness. These qualities can be classified under

1. Technical or technological competence (good
understanding of the job and qualifications)

2. Managerial and systems competence (analytical
and problem-solving skills, work-planning and work-
organisation, result-orientation and role efficacy)

Human relations competence (interpersonal skills)
Group/team building competence
Leadership competence

DU O

Other personal characteristics (hard work, commit-
ment, confidence, adaptability, honesty etc)

Table 1: Characteristics Contributing to Managerial Effectiveness
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(N 85)
Characteristics Percentage of
Executives
Mentioning
Interpersonal relationships and good
public relations skills 27
Analytical and problem-solving skills 25
Hard work 20
Leadership abilities 19
Systematic work-planning (Methodical-Organized) 18
Team-building capabilities
(Group cohesiveness and team spirit) 18
Sincerity - Integrity - Honesty 18
Good understanding of job 16
Result-oriented approach A
Role efficacy )
High qualifications 9
Commitment 9
Confidence 9
Adaptability 9
Strengths & Weaknesses




Ofthe six categories, managerial and human relations
competences are the most frequently mentioned. Although
leadership and team building competence is put sepa-
rately it could be considered as heavily loaded with human
relations skills.

Table 2 presents the characteristics that were per-
ceived as preventing the managers from being effective.
Most of the qualities that prevent managers from being
effective are personalcharacteristics and humanrelations
competence. Very few have mentioned technological and
managerial competence as characteristics that prevent
them from being effective. Of the 23 characteristics men-
tioned, only one relates to technical skills, two relate to
managerial capabilities (not analytical, unorganised), about
seven relate to inter-personal competence (lack of tact,
low sociability, high sensitivity, please all tendency, bru-
tally frank and straight forward, autocratic, poor communi-
cation skills) and the rest are personal characteristics
mostly dealing with temperament and emotional stability.

Both the tables put together bring out the importance
of personal characteristics and interpersonai competence
in managerial effectiveness.

Table 2: Characteristics that Prevent Managers from Being

Effective
Percentage of
Characteristics Executives
Mentioning
Lack of tact and poor interpersonal
relations 18
Poor communication skills 14
Introverted 13
Lack of modern technical knowledge and
specilisation 13
Notfully adaptable 12
Emotional—shorttempered 12
Impatient 11
Lowdrive—Notassertive or aggressive 1
Impulsive 9
Lack of tenacity 9
Low sociability 9
Too self-consciousand too sensitive
to what others think 9
Unorganised—Not methodical g
Low confidence level 8
Please-all behaviour 8
Brutally frank and straight forward 7
Insecure g
Oversensitive - Emotional 7
Low analytical power 6
Autocratic attitude 6
Procrastination 6
High anxiety 6
Avoidance of challenge 6

Strengths of Managers

In the second sample of 73 senior executives, 583 of
their subordinates listed their strengths. A total of 1,866
strengths were listed by them. These were condensed to
130 after putting together strengths of similar nature but
marginal variations in language. Each strength was as-
signed a code number. Two types of analyses were done
after coding. Number of senior executives for whom each
strength was mentioned by atleast one subordinate was
calculated. This gives the commonality of a strength among
the senior executives and is given under the ‘frequency’
column in tables 3 to 8.

Number of respondents (out of 583) mentioning the
strength was also counted for each strength. This is given
under the ‘status’ column in tables 3 to 8. The strengths
were further classified into -

Category 1 : Technical/Technological competence
Category 2 : Managerial competence

Category 3 : Human relations competence
Category 4 : Managing subordinates and team
Category 5 : Other leadership qualities

Category 6 : Personal characteristics.

This classification was arrived at after studying the list
of 130 strengths. Human relations competence was sepa-
rated from subordinate and team management due to
the high frequency with which it was mentioned. Tables
3 to 8 present both the frequency and the status of each
strength.

Thetables reveal that the following strengths are more
frequently found in Indian managers:

1. Technical knowledge

2. Planning, decision making (quic': and accurate

decision making) and delegation
Table 3: Strengths of Managers
Category 1: Technical/Technological Competence

Code Strength Frequency*® Status®*
N=73 N =583
6 Knowledgeable 14 18
22 Good in solving technical problems 4 4
33 Knowledgeinthe field of operatiory
technical knowledge 52 149
78 Experience in the field 1 13
130 High level of functional competence 1 1

*  indicates the response counted only once per manager.
** indicates the total number of respondents (subordinates)
mentioning this as strength of their boss.
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Table 4: Strengths of Managers

Category 2: Managerial competence

Code Strength Status**

N =583

Frequency*
N=73

-
-

Follow-up

Effective delegation

Good planning
Goodorganiser

Designing systems

Quick decision-making
Accurate decision-making
Good social contacts
Systematicworking

Ability to monitor and control
Firm decision makingand
implementation

86 Good public relations

98 Time management

100 Effective in managing crisis
103 Good uncarstanding of the environment 4

BoaBRacd &
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-t
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*

indicates the response counted only once per manager.
" indicates the total number of respondents (subordinates)
mentioning this as strength of their boss.

Table 5: Strengths of Managers
Category 3: Human Relations Competence

Code  Strength Frequency* Status'*
N=73 N =583
2 Clarity in instruction 10 13
16  Accepting superior's directions
unhesitatingly 1 1
52  Rapport with superiors 13 15
82  Ability to project good things to superiors 3 3
91 Good interdepartmental relations 5 8
99 Effective communicator 32 46
107 Direct approach with other departments
for information 1 1
119 Informing superiors of his decisions 1 1
122 Negotiating skills 4 5

-

indicates the response counted only once per manager.
" indicates the total number of respondents (subordinates)
mentioning this as strength of their boss.

3. Communication skills

4. Ability to motivate subordinates

5. Ability to get things done, leadership, commitment,
hard work, analytical ability and task-orientation.
6. Personal characteristics like cool headedness and
sincerity.
Agreement in Perception of Strengths

From the data on perceptions of strengths, an attempt
was made to study the strengths on which there is agree-
ment in perception. The following question was proposed
to be answered.

What are the strengths which are likely to be perceived
more consistently by different subordinates?

Table 6: Strengths of Managers
Category 4: Managing Subordinates/team

Code  Strength Frequency* Status**
N=73 N =583

11 Willingness to listen 20 27
12  Unbiased or impartial 5 5
13 Deciding on merit 2 2
14 Less influenced by emotions 4 5
15 Bearing 1 1
20  notvindictive 4 4
26  Providing opportunity for growth 1 1
29  Protects subordinates 6 6
30  Enjoys employees’ confidence 10 11
41 Optimum utilisation of available potential 9 10
42  Ensuring proper discipline 4 5
45  Ability to motivate subordinates/team 45 79
47  Educating subordinates 9 10
48  Genuine concern for subordinates 17 26
51  Ability to develop subordinates 9 9
54  Understanding the needs of subordinates 14 22
55  Uses participative approach 7 8
57  Reaching subordinates directly 2 2
59  Allowing subordinates to take

decisions on their own 15 18
60  Sharing information with subordinates 4 -
63  Appreciates good suggestions from

subordinates 2 3
68  Ability to manage people 5 5
70 Providing adequate support during

crucial periods 3 4
71 Effective projection of himself and his

subordinates < 6
72  Easily accessible 8 1
73 Giving freehand 8 13
82  Treating employees with respect 3 3
93  Cooperating with subordinates 7 8

.

indicates the response counted only once per manager.
" indicates the total number of respondents (subordinates)
mentioning this as strength of their boss.

Forthis purpose, any strength perceived bymorethan
50 per cent of the subordinates of each senior executive
was taken as a strength with consistency. Table 9 presents
the code numbers of each managerand the strength which
was mentioned by more than 50 per cent of their subordi-
nates.

Inthe case of 30 of the managers there is some con-
sistency in the perception of their subordinates.

Technical knowledge appears to be one quality that is
more prominently perceived. In nine out of the 30 cases,
this characteristic figures out. This is followed by hard
work, aggressiveness and cool headedness.

Weaknesses of Managers

1368 weaknesses were actually perceived by the
subordinates. They were grouped according to similarities
in responses resulting in 128 items. The same procedure
as in identifying strengths was adopted here.

Tables 10 to 15 give the details of weaknesses, their
frequency and status. Status and frequency were
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Table 7: Strengths of Managers
Category 5: Other Leadership Qualities

Table 8 : Strengths of Managers
Category 6: Perscnal Characteristics

-

indicates the response counted only once per manager.
indicates the total number of respondents (subordinates) men-
tioning this as strength of their boss.

.+

calculated by the same procedure as for strengths.

Poor communication abilities, poor delegation, inabil-
ity to motivate subordinates, poor planning are some of the
weaknesses prevalent among many managers (as per-
ceived by their subordinates). Poor technical knowledge,
poor delegation, delayed decision-making, non-participa-
tive approach in decision-making, inability to motivate
subordinates, personal biases, lack of courage, stubborn
nature, soft heartedness and impatience are some of the
more-frequently perceived weaknesses.

Agreement in Perception of Weaknesses

In order to assess the weaknesses on which agree-
mentin perceptions exists, the code numbers of the senior
executives for whom more than 50 per cent of their

Code = Strength Frequency"* Status"* Code  Strength Frequency” Status™
N=73 N =583 N=73 N =583

9 Measuring or calculating 3 3 Soft spoken 5 5

21 Strong in values 2 2 10  Keepshiscoolorcoolheadedness

23 Ability to get things done 24 29 or temperament 34 53

25 Approachable 2 2 i 4 Trustworthy or confidential 11 12

32 Disciplined leadership 32 46 18 Optimistic 9 9

37 Dynamic 9 1" 19  Self-confident 12 13

39 Conceptualclarity 12 12 24  Grasping power 9 9

40 Reactingrapidly to developments 4 - 34  Aggressive < 4

46 Maintainingalimitin allaspects 2 ; 2 35 Intelligent 19 28

49 Persuasivetalker 14 17 36 Pushy 3 3

50 Goodanalytical ability 29 49 61 Loyalty 7 22

53 Making others feel atease inhis 62  Sincerity 22 30
presence 3 - 83 Goodorpleasant personality 19 22

58 Diplomatic 3 3 86  Maturity 7 7

64 Result oriented 18 22 88 Speaks little 1 1

65 Adaptability to a given situation 8 9 94 Patience 12 13

74 Hardworker 44 91 101 - Good memory 9 10

75 Desire for knowledge/learning 7 8 104  Enthusiasm 7 7

76 Willingness to involve 11 11 106  Bold/courageous 5 11

77 Initiative 14 18 108  Stability 4 4

79 Committed 34 56 114  Ambitious 4 6

80 Foresight 18 19 115  Enterprising 1 1

81 Flexibility - 3 117  Determination 6 9

87 Taskoriented 22 31 120  Simplicity 1 1

89 Prompt attention to problems 2 2 121 Doesn'tgiveup 2 2

90 Endeavour betterments 8 9 123 Perfectgentleman 5 6

95 Sense of humour 3 3 125 Goodhealth 1 2

105 Tactful 7 7 126 Non-Egoistic 3 2

109 Uptodate information - ) 128 Comprising 1 1

110 Punctuality 2 3 129 Fatherly figure 1 1

111 Ability to take criticism 3 3 .

113 Helpful g 9 > !nd!cales the response counted only once per manager.

115 Enterorisi 1 1 indicates the total number of respondents (subordinates)

prising S ; :

118 Ineovalive 2 & mentioning this as strength of their boss.

118 Preaching only that he practises 1 1 subordinates mentioned the same weakness were identi-

124 Doesn't allow outside interference 2 2 fied. The details are presented in Table 16. In 16 ofthe 73

127 MRprg SRS & - ! cases of senior executives, there is agreement on atleast

one weakness of each of them. This is low as comparedto
the strengths where agreement was observed in 30 cases.
Experience of the authors indicate that weaknesses are
more often noticed and talked about than strengths. Data
here show the reverse. Since anonymous data were
collected for this study, the issue of inhibitions in percep-
tions also is not significant.

Weakness in communication, short-temper and low
involvement or aloofness are more consistently perceived.

Suggestions given by Subordinates

1159 suggestions were given by the subordinates of
the 73 senior executives for improving their managerial
effectiveness. The suggestions were grouped (as done
earlier) which resulted in 79 different dimensions of sug-
gestions. I

Tables 17 to 22, present suggestions offered by the
respondents for their bosses. Some of the suggestions

Productivity Vol. 33. No. 3, October. - December, 1992
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Table 9: Perceived Strengths of Managers

Table 11: Weaknesses of Managers
Category 2: Managerial competence

Code Weakness Frequency®  Status**
N=73 N =583

2 Poordelegation 28 47
6 Postponementofdecision 20 L
18  Non-participative approachin

decision making 20 27
19  Excess delegation 8 11
23 Clarityinprioritizing objectives 1 1
34 Tendencyto avoidproblems 14 16
37 Concentratingonmore thanone

issue at a time 3 3
41 Poor organising ability 11 11
61  Hasty decisions 6 9
63 No planning 26 32
64  Poor time management 13 22
67 Lack of innovative ideas 3 3
73  Nonclarity about managerial

responsibilities 5 6
86 Managing change 2 2
101 Too professional 2 2
106 Doesn't give proper feedback 2 2
108 Not good at resolving conflicts 2 3
110 Cuts into the hierarchical levels 3 3
113 Doesn't confront when necessary 2 2

(enly those mentioned by more than 50% of their subordinates)
Sl. Code No.of Strength Frequency Percentage
No. Manager (No.of of respon-

subordinates dents

mentioning

this)
1. 17  Technical knowledge 9 64
2. 20 Technical knowledge 8 73
3. 36 Technical knowledge 5 62
4. 40 Technical knowledge 8 80
5. 43 Technical knowledge 6 67
6. 45 Technical knowledge 3 75
7. 46 Technical knowledge 7 88
8. 51 Technical knowledge 4 57
9. 55 Technical knowledge 2 67
10. 72  Accurate decision making 5 56
11. 48 Administrative skills 2 67
12. 50 Good planning 2 67
13. 9 Hardworker 9 82
14. 12  Hardworker 2 67
15. 67 Hardworker 2 67
16. 55 Disciplined leadership 2 67
17. 3 Ability to get things done 2 67
18. 32 Good analytical ability 7 54
19. 12 Concern for subordinates 2 67
20. 48 Aggressive 2 67
21. 67 Aggressive 2 67
22. 24 Taskoriented 2 67
23. 67 Patience 2 67
24. 18 Courageous/Bold 6 75
25. 683 Perfectgentlieman 2 67
26. 44 Goodhealth 2 100
27. 83 Keepscool/Coolheadedness 2 67
28. 2 Trustworthyorconfidential 2 67
29. 15 Keepscool/Cool headedness 4 67
30. 56 Honest/Frank/Open 3 60
Table 10: Weaknesses of Managers

Category 1: Technical/Technological Competence
Code Weakness Frequency® Status**
N=73 N =583
38 Poorintechnical knowledge 20 25
° indicates the response counted only once per manager.
** indicates the total number of respondents (subordinates) men-
tioning this as a weakness of their boss.

given more frequently by the respondents include: should
have more exposure to programmes in his area, should
delegate giving proper feedback to subordinates, should
improve decision-making ability, communication and inter-
personalrelationships, should give proper feedback, must
develop all, must listen to all rather than a few, should be
more committed, should impose discipline, should learnto
understand subordinates, should be firm and have pa-
tience.

Further analysis of the data revealed that for 12 out of
the 73 respondents, there was some agreement inthe sug-
gestions offered. Out of these, three cases dealt with
improving interpersonal relationships, two with improving

-

indicates the response counted only once per manager.
** indicates the total number of respondents (subordinates) men-
tioning this as a weakness of their boss.

Table 12: Weaknesses of Managers
Category 3: Human Relations Competence

Code Weakness Frequency* Status**
N=73 N =583

1 Weak in communication« 42 97
24  Clarity in communication 1 1
27  Poor interpersonal relations 20 34
43  Doesn't push beyond a point with

his boss 18 24
57  Can'tprojectatoughimage to other

departments 2 2
94  Doesn't give due respect to those

who donot matter 2 2
113 Does'nt confront when necessary 2 2

indicates the response counted only once per manager.
indicates the total number of respondents (subordi-
nates) mentioning this as a weakness of their boss.

..

communication, and another two improving time
management. In other five cases delegating more, being
flexible and open, devoting time for administration, attend-
ingtraining programmes and imparting knowledge to sub-
ordinates were the suggestions mentioned.

Conclusion

Giventhe nature of the environmentin which ourman-
agers work and the type of roles they play, it is imperative

Strengths & Weaknesses



Table 13:Weaknesses of Managers Table 14: Weaknesses of Managers

Category 4: Managing Subordinates and Team Category 5: Other Leadership Qualities
Code Weakness Frequency® Status™ Code’ Weakness 2 Frequency®  Status"™
N=73 N = 583 N=73 N =583
3 Non discrimination down the line 4 B 7 Indisciplined é 6
9  Does not motivate subordinates 26 32 12 Selfish 9 13
:? z"?s ”°|t dz\;ellop”s;t;l::rdinates 13 3;‘ 13 Not committed 11 14
otinvolved/aloof e
15 Giving full freedom to subordinates 5 B :3 g""d:".cy ”;ib"y e 2 2;
16  Tendency to buy peace 8 35 VY v o
19  Excess delegation 8 1 20 Too frank/open 13 17
20 Too frank/open 13 KX 22 Over-confident 6 8
29 Intolerant to disagreement of his/he 23  Clarity in prioritizing objectives 1 1
views 13 23 25 Low profile 7 7
30 Playing one against the other 5 5 29 Intolerant to disagreement of his/her
31  Inability to perceive human needs 14 16 views 13 23
32 Expects subordinates to consult him/her 2 2 34 Tendency to avoid problems 14 26
33 Trustsfew { 16 20 37 Concentrating on more than one
35 Non-availability at the office g3 4 : !
: 2 issue at a time 3 3
40  Too friendly relations 6 8 20 : Lol 20
46  Doesn't follow up 5 5 : s il 25
47 Boasting 10 10 45  Too fast - 2
48  Criticising subordinates 19 \oo 2B 49  Poor leadership 19 27
50 Tactless 6 8 57 Can't project a tough image to other
51 Biased 20 25 departments 2 2
52 Doesn'tcare for rules and regulations 4 4 58 Notaggressive 12 27
53 Takes time to establish rapport 4 5 60 Low achiever 5 5
54  Doesn’'t make his intentions known 3 3 65 Concentrates on one problem for the
55 Doesn't share information 6 8 ‘whole day ¢ 1 1
59 Doesn't know people intimately 1 1 67 . Lisck ofd tive id 3 3
66  Subordinates don't like him/her 2 2 . \;‘: k° '"m”al."’e g p
71 Unrealistic commitment T 8 o N A —"y 9 1
75 Not a team man 7 8 69 Too cautious 5 5
76  Demoralies subordinates 4 4 70  Poor knowledge - in general 7 8
78 Close supervision 1 1 71 Unrealistic commitment 7 8
81 Concentrating on work only 1 1 72  Over ambitious i 7
83 Creating a hostile atmosphere around 7 Personality development-nil over the
him/her 1 1 years 1 1
85 Only preaches e 2 79 . Non-methodical 5 6
s gg :ilslfet;r?lrﬁ?f:'?;rii‘ct ; 1g 80  Not wide range of interests 1 1
98  Takes the credit for the job done 1 2 3; gz:“;e”“amg 0wtk only ; ;
100 Involving too many persons in A At ngisti
discussions 2 2 93  Authoritative/strict 7 10
103 Fails in estimating subordinates abilities 6 6 95 Notdependable 4 4
106 Doesn't give proper feedback 2 2 97  Attimes contradicts himself 2 2
110 Cuts into the hierarchical levels 3 3 99 Lacks confidence 4 5
114 Too much value to people 2 2 102 Not always pragmatic 2 2
115 Does not help subordinates 5 5 107 Too much patience 3 3
116 Does not trust 3 3 109 Tolerates mistakes 6 8
117 Making subordinates responsible for _ 111 Touchy/emotional 10 13
failure 3 3 113 Does not confront when necessary 2 2
118 Depending on others ' 2 2 120 Less dynamic 1 1
123 Over proteclive _of s_ubordmales 1 1 122 Infivence of family 1 1
1 b U‘::fr:; ‘;:glce‘"’” 0ok : . 124 ‘Finds excuses 1 i
128 Contined more to office 1 &
indicates the response counted only once per manager. *  indicates the response counted only once per manager.
** indicates the total number of respondents (subordinates) men " indicates the total number of respondents (suvordinates)
tioning this as a weakness ot their boss. mentioning this as a weakness of their boss.
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Table 15: Weaknesses of Managers
Category 6: Personal Characteristics

Code Weakness Frequency® Status™
N=73 N =583
4 Not openvhiding feelings 7 7
5 Very stubborn 24 33
7 Indisciplined 6 6
8 Lazy 12 15
11 Notinvolved/aloof/coid 19 43
12  Selfish 9 13
14  Introvert 19 24
20 Too frank/open 13 17
21 Softhearted 24 42
22  Over-confident 6 8
25 Low profile 74 T
36 Losing temper/impatient 24 59
39 Lackscourage 20 25
42  Having preconceived notions 8 8
44 Expects praise 5 5
45 Too fast 2 2
47 Boasting 10 10
53 Takes time to establish rapport 4 <)
58 Not aggressive 12 27
59 Doesn't know people intimately 1 1
62 Not satisfied 3 4
68 Weak personality 9 11
72  Over ambitious 7 7
77  Narrow minded 2 2
88 Sensitive to criticisms 2 4
89 Doesnot go in depth 15 21
90 Doesnot reveal his/her personal side 1 1
96 Forgetfulness 2 3
97 Attimes contradicts himself 2 2
99 Lacks confidence 4 5
104 Poor memory 2 s
107 Too much patience 3 3
111 Touchy/emotional 10 13
119 Adaptability 1 1
120 Less Dynamic 1 1

Table 16: Perceived Weaknesses of the Managers

(only those mentioned by more than 50% of their subordinates)
Sl. Code No.of Weakness Frequency  Percentage
No. Managers (No. of of respon-

subordinates dents

menticning

this)
1, 1 Weak in communication 3 60
2 2  Weak in communication 2 67
3. 30  Weak in communication 5 56
4. 31 Weak in communication 4 67
8. 45  Weak in communication 3 75
6. 2 Not involved/Aloof 3 100
= 35 Not involved/Aloof 4 100
8. 38 Not involved/Aloof 4 57
9. 13 Losing temper/Impatience 4 €7
10 24  Losingtemper/impatience 2 67
11 71 Losing temper/Impatience Kl 57
12 50 Does not motivate

subordinates 2 67
13 67  Does not develop
subordinates 2 67

14. 23  Tendency to avoid problems 7 58
15. 69  Notaggressive 4 57
16. 50 Does not go indepth 3 100

Table 17: Subordinates’ Suggestions for Managers
Category 1: Technical/Technological area

Code Suggestion Frequency” Status™

N=73 N =583

34 Should be exposed to program

mes/course 35 70
35 Should be production oriented 8 10
69 Should aim for higher efficiency 1 1

indicates the response counted only once per manager.
=+ indicates the total number of respondents (subordinates) men-
tioning this as a weakness of their boss.

that they be competent in human relations. The survey
proves this point. Subordinates have indicated that their
bosses are technically competent but not so in human
relations. In a study on Indian Managers, Hari Das (1991)
has found that managerial activity in India is intertwined
with managing one’s relations with friends, customers,
suppliers and colleagues. Indian managers who partici-
patedinthe survey appear to be in agreement with this
statement. Managers have felt that to be effective human
relations skills are very important and personal character-
istics hinder them. Thus, both superiors subordinates
agree upon the importance of human relations skill for
managerial effectiveness. Therefore, human relations skills
have to be imparted to our managers through various
training programmes. It si for the trainers, academicians
and researchers to identify the causes if any, for the lack
of human relations competence and provide suitable meas-
ures to overcome them.

*indicates the response counted only once per manager.
** indicates the total number of respondents (subordinates) men-
tioning this suggestion..

Table 18: Subordinates’ Suggestions for Managers

-

Category 2: Managerial competence/systems Area

Code Suggestion Frequency”  Status™
N=73 N=583
1 Must delegate 40 66
3  Must give proper feedback 22 26
5  Improve decision making ability 29 45
15 Should spend more time in planning _ 21 29
18 Should define priorities 10 13
26 Devote more time in Administration 10 13
31 Ensure result for his recommendation 1 2
37 Should not force decicions 5
40 Proper utilisation of resources 3 3
43  Should improve time management 19 30
70 Keep company's objective in mind 2 2
79  Avoid too much delegation 1 1

indicates the response counted only once per manager.
** indicates the total number of respondents (subordinates)
mentioning this stiggestion.
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Table 19: Subordinates’ Suggestions for Managers

Category 3: Human Relations Area

Table 21: Subordinates’ Suggestions for Managers

Category 5: Leadership Qualities

Code Suggeestion Frequency* Status™
N =73 N =583
2 Improve communication 43 91
6  Should reduce his dependency on his
boss 11 13
12  Shouldimpartknowledge to hiscolleagues 6 17
17  Improve interpersonalrelationships 43 88
36  Mustuse counsellingto resolve differences 6 7§
39 Learntosay “no” 4 4
41 Should have topmanagement support 5 5
59  Exchange ideaswithpeers, subordinates,
customers 11 12

*

-

Tabl

indicates the response counted only once per manager.
indicates the total number of respondents (subordinates) men-

tioning this suggestion.

e 20: Subordinates’ Suggestions for Managers

Category 4: Managing Subordinates and Team Building Area
Code Suggestion Frequency® Status®™
N=73 N =583

1 Must delegate 40 66
3 Must give proper feedback 22 26
4  Should impose disciplihe 25 39
T Must listen to all-instead of a few 26 36
8 Must develop all-instead of a few 25 33
9 Should be more committed 21 25
11 Should allow to express opinion freely 2 3
16  He needs effective support of

his subordinates 3 3
21 Project himself to his team as

straight forward 8 9
22 Should defend team/subordinates 5 5
29 Inspire subordinates/motivate 19 24
32 Should not be biased 15 20
33  Should have confidence in his team 17 27
36 Must use counselling to resolve

differences 6 7
46  Should develop his ability to understand

subordinates 22 - 28
48  Avoid comparing abilities with

subordinates 3 4
50 Should treat subordinates with respect 13 18
52 Should be sociable 6 8
58 Should be an example 36 1 1
58 Exchange ideas with peers, subordinates,

customers 11 12
60 Change his behaviour when encountering

labour 1 1
61  Should not pass the buck 2 2
62 Should be accessible 1 ]
63  Should not be too rigid on rules 1 1
74 Be less dependent on subordinates 1 1

Code Suggestion Frequency® Status™
N=73 N =583
9 Should be more committed 21 25
10  Should take initiative 8 8
11 Should allow to express opinions freely 2 3
18  Should define priorities 10 13
20 Have broader perspective 14 16
25 Improve ability to face problems 10 11
27 Improve leadership qualities 16 22
32 Should not be biased 15 20
38 Should be firm in his opinions 29 38
44  Should be more aggressive 12 1
45  Making him learn to approach with caution 3 E
55 Should reduce excessive perseverance 2 2
57 Should learn to implement 5 5
58 Should be an example 1 1
62 Should be accessible 1 1

-

indicates the response counted only once per manager.

** indicates the total number of respondents (subordinates) mention-

ing this suggestion.
Table 22: Subordinates’ Suggestions for Managers
Category 6: Personal Characteristics

Code Suggestion Frequency® Status™
N=73 N = 583

-

-

ndicates the response counted only once per manager.
indicates the total number of respondents (subordinates) men-

tioning this suggestion.

14  Should make his own “SWOT" analysis 3

23  Control ego 5
24 Develop patience 25
30 Should not get upset 5
32 Should not be biased 15
44  Be more aggressive 12
47 Should be systematic 8

51 Should not be over confident
52 Be sociable

54 Take care of himself

58 Should be an example

61 Should not pass the buck

62 Should be accessible

64  Should project his image

65 Should not be defensive

66 Should take efforts to improve himself
67 Develop amicable disposition
71 Must update his knowledge
72  Develop more alertness

73  Develop more enthusiasm
75 Be more creative

76  Stop carrying tales

77  Continue the good work

78  Trustworthiness

— ok =k N == N U = kB N - AW
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*

indicates the response counted only once per manager.

** indicates the total number of respondents (subordinates) men-

tioning this suggestion.
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Focus

Review of Multiple Skill Scheme

A Case Study

Arup R. Roy

Muitiple Skill Scheme was introduced in the new plant of
a reputed pharmaceutical company right from the incep-
tion stage. This study reviews the perceived status of the
scheme in the organization and the reasons behind its
failure.

Arup R. Roy is Deputy Director (HRD Group) in National Productivity
Council, Syed Amir Ali Avenue, Calcutta - 700 017

A reputed pharmaceutical company commissioned a
plant in West Bengal in 1984 which went in for production
of bulk drugs in mid 1984. It was set to run on the basis of
Multiple Skill application concept. Accordingly, the man-
power planning and even the design of the plant layout
were tailored to suit the introduction of Multiple Skill
Scheme. In two major functional areas of the plant, viz., en-
gineering and production, the junior non-supervisory cadres
were freshers only and had no previous industrial work
experience of any kind.

The Multiple Skill Scheme (MSS)

The MSS as conceived at the time of commissioning
had some distinct features:

For each department, some key functions/jobs were
designated as “Mother Skill Areas” (MSA). For each of
such key functions, a set of related functions/jobs were
also identified and termed as “Multiple Skill Areas” (MLSA).
It was expected that an employee besides performing his
tasks in MSA will also perform tasks in MLSA as and when
required. A "Multiple Skill Test (MST) was designed and
administered twice a year. The successful candidates
were given monetary reward equivalent to one annual in-
crement for each test passed. Granting of reward for suc-
cess in each MST was not just a financial benefit but a
token of appreciation for acquiring niultiple skill.

Selection, Recruitment & Training for MSS

The organization adopted a systematic method of
selecting, recruiting and training employees to render MS
scheme effective. For the Junior Technician Cadre in both
production and engineering division, school leaving fresh-
ers with science background in the age range of 17 to 19
years were chosen through a rigorous written examinaticn
followed by a verbal interview.
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- Atthe time of selection, emphasis was given not only
toassess the candidates’ potential for the mother job area
‘where they were going to be recruited but their orientation
to other related job areas as well. Selected candidates
‘were then exposed to a 3-month full time in-house induc-
tion course. After the training the employees were put into
[; actual job situation. In order to help the employees acquire

F multiple skills, there was provision for in-house as well as
externaltraining. Besides, arrangement for continuous on-

A

f

the-job training was also thought of.

The reality was however different. Shortly after the
employees were put into their respective job areas, it was
observed that employees appeared for MST, received
their increment for passing MST but did not accept any
related wor otherthan for which they were employed (MSA
only). Gradually MSS came to a stall in practice and

'~ survivedin paper only. Since inception, the full capacity of

the plant was never utilised.

Against this background, a detailed study was con-
ducted in order to understand the reasons for the failure of
the scheme and also to find out ways and means for revi-

talizing it.
Design of the Study

The study was designed to cover the following re-
search areas:

* employees’ perception of MSS in general
* perceived status of MSS in the company

* perceived reasons for failure of MSS in the com-
pany

Methodology

Acensus was attempted but due to absenteeism, only
75 (irrespective of department and dissemination) out of a
total of 90 employees could be included in the study.

A quantitative study was attempted using structured
questionnaires to assess the parameters detailed earlier.
In addition, selected number of employees were drawn
from different levels and functions for a qualitative study
(through group discussion) in order to generate additional
information, if any, so as to justify the quantitative data.

Findings of the Quantitative Study

Organizations introduce systems with certain expec-
tations. Sometimes the expectations are spelt out in clear
termsto the employees who are covered while sometimes
no such communications are made. In the latter situation

it is generally found that different people perceive the
system in different ways and sometimes the perception
can be extremely divergent from what was perceived by
the organization. Data on employees' perception of MSS

in general supports the above contention.

The general perception was that MSS
was more a “management-oriented”
rather than “people-oriented” scheme.

Result shows (Table 1) majority of the employees, in
that the both engineering (92%) and production (90%),
perceived the scheme as a means for “maximisation of
profit” while only 41% from administration group perceived
the same way.

Table 1: General Perception of Multiple Skill Scheme (%)

ENG ADMIN PROD

Maximisation of profit 92 41 20
Optimisation of manpower 71 77 96
Increase of machine utilisation 50 €8 57
Increase of marketability 50 63 23
Increase of group cohesiveness 17 54 36
To avoid close supervision 19 32 26
To maintain good manufacturing 37 63 33
practices

To arrest carrer progression 46 23 20
No. Interviewed (75)

Again, “MSS is for increasing group cohesiveness” -
was the perception of 54% from administration while only
17% from engineering and 36% from production showed
similar perception. Similarly, while a large number of
employees from administration (63%) felt that “MSS is for
promoting good manufacturing practices”, only 37% from
engineering and 33% from production showed similar

perception.

The general perception was that MSS was more a
“management-oriented” rather than “ people-oriented
scheme”.

Perceived Status of MSS In The Organization

Data on perceived status of MSS in the organization
(table 2), however, did not give a very bright picture. For
example, in engineering division about 23% employees
did not consider their organization as an ideal company to
operate the scheme while a large number of respondents




Table 2: Perceived Status of MSS (%)

Another reason which came out quite significantly

Eng Admin

Prod

was “lack of clarity in managements' communication

A B NG RN =D

=4 regarding its expectation from the scheme (production

An ideal company 18- 23 58 5 eb. 23, 30 - 25
for operating MSS

Management. has 18 HET SO 22 20 1o 32
adequate initiative

to run MSS

Supvs. have 2e .40 aE .88 417 =20 " 27 40
adequate initiative

to run MSS

HODs have 6 73 21 26 12 B2 33 39
initiative in

skill development

MSA and MLSA 25 - §5...20- 723 ey 1132
are logically

linked

68%; engineering 70%; administration 72%) Both
43| production (61%) and engineering (57%) had attrib-
uted the poor success rate to “lack of proper monitor-
ing of the scheme” which was supported by 35% of the
respondents from administration. The most striking
33| factor attributed to poor success rate of the scheme
was lack of training (engineering 73%; administration
65%; production 64%) and absence of any proper
syllabus on the related skill modules (production 64%).

53

28

Among various factors indicated for the poor suc-
cess rate of MSS in the organization, the most signifi-
cant reasons were incapability of the departmental

57

A . Agree; D : Disagree; NO : No opinion

heads, improper communication of management re-
garding MSS, lack of proper monitoring of the scheme

from production division (43%) did not express their opin-
ion. Again, a sizeable number of employees from produc-
tion (32%) as well as engineering (27%) expressed their
dissatisfaction with management’s initiative in operating
the scheme properly. Doubts had been expressed by a
large number of employees from both engineering (46%)
and production (40%) regarding supervisors’ initiative in
maintaining the scheme and also a large number of em-
ployees from engineering (73%) and production (39%)
mentioned the lack of initiative of the departmental heads
in running the scheme. Regarding the logical relationship
between the mother skill areas and the related skill mod-
ules, alarge numberof respondents fromboth engineering
(55%) and production (32%) denied any such relationship.

A large number of employees in the two major depart-
ments vis., production and engineering did not consider
theirorganizationtobe anideal one in running any multiple
skill scheme where the mother skill areas and the related
skill modules were not logically interrelated. Departmental
heads were not keen on making the scheme functional and
the supervisors were reluctant in monitoring the scheme
effectively.

Reasons For Poor Success Rate

A number of reasons were mentioned for the poor
success rate of MSS in the organization (table 3). Large
number of respondents from engineering and administra-
tion (about 77%) attributed the poor success rate to the
incapability of the supervisors to implement the scheme
while almost a similar number from engineering (64%),
production (43%) and administration (63%) indicated the
lack of initiative of the departmental heads in effectively
maintaining and monitoring the scheme.

and lack of organised training activity.
Findings of the Qualitative Study

The data obtained through the qualitative study
indicated that there was great misconception among the

Among various factors indicated for
the poor success rate of MSS in the
organization, the maost significant
reasons were incapability of the

departmental heads, improper commu-
nication of management regarding MSS,
lack of proper monitoring of the scheme
and lack of organised training activity.

Table 3: Reasons for Poor Success of MSS (% agree)

Eng Admin Prod
Incapability of 64 63 43
HODs
Incapability of W Uik " 36
SUPEervisors ;
Lack of coherence 45 45 21
between MSA and MLSA
Faulty design of 59 50 25
MS module
Lack of clarity 70 vz 68
in management's
communication
regarding MSS
Lack of training 73 65 64
General reluctance 28 45 < 38
of people to accept MSS
Non availability of 38 30 64
proper syllabus .
Lack of proper 57 35 - 81 :
monitoring of MSS B
No. interviewed : 75

Multiple Skill Scheme



- employees regarding the MSS due to management's mis-

communication regarding its expectation from the scheme.
Gradually people started perceiving MSS as only a “Money
Spinning Scheme’. Such perception developed because
there was neither any organised training activity for the
employees to develop skill in the related modules nor any

'~ evaluation monitoring system on the part of management

whether Someone was really applying muttiple skill or not,

while employees under the scheme earned money in the
form of increment without really learning the related skill
modules.

Synthesis of the Findings

Synthesising the findings obtained from both the
quantitative and qualitative data analysis, it appeared that
due to management failure, the philosophy behind the
scheme was not rightly communicated and it was inter-

preted more as a management-oriented than an em-
ployee-oriented scheme. However, even if the inadequa-
cies of the management is accepted as the reason for
failure, still the question as to whether the concerned
employees suited the requirement of the scheme. Irre-
spective of a company's effort to monitor a multiple skill
scheme remains unanswered, if employees were not
geared up attitudinally, success of the scheme would be
impossible.

Study Il

Therefore, it was decided to conduct another study to
assess the organizational behavioural disposition of the
employees in order to examine their suitability for the
scheme.The following parameters were included in this
study:

" interperscnal relation orientation of the employees
* inter departmental collaboration in the organization

* level of role orientation and role efficacy of the
employees

" level of work commitment of the employees

Alithe employees who participated in the earlier study
were included and they were administered a battery of
tests to assess the parameters described above.

Role Efficacy:
Data on Role Efficacy, (table 4), appeared unsatisfac-

tory. For example, the score in “productivity” that is one’s
orientation to take initiative in day to day work, (engineer-

Table 4: Role Orientation

Eng Admn Prodn
Mean SD Mean SD Mean SD
Centrality 1.26 1.93 1.85  1.58 127 1898
Integration 139 1.81 2.60 091 1.79 1.51
Productivity 0.86 1.94 1.00 1.09 0.86 1.40
Creativity 2.04 132 270 134 1.78 ' 1.80
Linkage 200 . 212 230 145 234 186
Helping 247 1.44 270 148 3.00 130
Super-
ordination 1.82 1.88 1.65 123 0.75 1.88
Influence 144 179 1.70 1.90 C.75 2.09
Growth 1.26 1.79 .78 041 1.13 1.90
Confrontation 3.78 0.41 340 1.06 360 0.72
No. interviewed 75

ing mean = 0.86, SD = 1.94; administration mean = 1.00
SD = 1.09; production mean = 0.86, SD = 1.40) was
surprisingly low in all the groups. it may be ascertained
from the data that making MSS successful will be difficult
with a set of people who are basically not productive in
nature, unless an intervention is initiated to reinforce
productivity.

However, one significant feature noted in the data was
that in other role dimensions, scores for all the divisions
were significantly on the higher side. Such a trend indi-
cates that although people were not ‘productive’ , they
could be made so since their origntation to other dimen-
sions were relatively higher. Furthermore, higher standard
deviations (even higher than ir 2an score) indicating wide
intra individual variability also refiect the presence of a
mixed profile in the population so far as role orientation
was concerned. Hence, there still exists scope for improv-
ing the role orientation of the people for making MSS a suc-
cess.

Interpersonal Relationship

In any organization, the way people maintain interper-
sonal relations within as well as between groups is one of
the most important determinants of performance, role
efficacy, work commitment and productivity. These are
also the basic elements that promote MSS. Data on
interpersonal relations (fig. 1) showed relatively lower
score in “wanted affection” for all the groups while the

In any organization, the way people
maintain interpersonal relations within
as well as between groups is one of the
most important determinants of per-
formance, role efficacy, work commit-
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Dimensions of interpersonal relations

Production

Engineering

AWT

AE?

we

cwt

CE}

Administration O

Collaboration

A Collaboration between people and
1 groups is not only an organizational require-

ment but a philosophy by itself. Organiza-
tions promote and encourage inter depart-
mental collaborations for smooth functioning
but people have their own perception about
collaboration with which they interact in an
organizational set - up. Data on inter depart-
mental collaboration (table 5) showed that in
generalthere was anoverall beliefin collabo-
ration within the total population (engineer-
ing 58%, production 76%, administration
79%). A sizeable number from all groups
agreed that there existed a culture for col-
laboration in the organization (engineering
33%; production 43% and administration
46%), the top management was supportive
of such a culture and showed initiative to pro-
mote it. However, doubts had been expressed
with regard to collaboration among the de-
partmental heads.

Although there existed a culture for col-
laboration and the top management was
promoting it, the collaboration among de-
partmental heads was not satisfactory.

Work commitment

Work commitment depends on a num-
ber of factors. The present inventory as-

scores

FIG.1. INTERPERSONAL RELATIONS ORIENTATION

score of administration was even lower compared to the
scores of engineering and production. Similar was the
trend for “extended affection” for administration and engi-
neering while production group was better on this account.

Such a trend in data indicates a very low degree of
warmth in people which is not a favourable climate for MS
scheme. Surprisingly, the data on “extended inclusion”
was relatively higher for all the groups compared to data
on “wanted inclusion”. However, such data appears to be
paradoxical since it would be unlikely for one to let himself
be included in others’ activity without allowing othersto get
included in his own activity.

The pattern of interpersonal relationship between

employees was not satisfactory enough to make MSS
functional and effective.

10 sessed seven important dimensions of work
commitment viz., division of labour, leader-
ship, growth opportunity, autonomy, team
work and sense of belonging. The more an
individual experiences the presence of these

Table 5: Perceived Inter-Departmental Collaboration (% agree)

Eng Admin Prod
Collaboration exists among 13 25 26
departmental managers
Culture for collaboration : 33 46 43
exists in organization
Organization extends 38 38 43
efforts to promote
collaboration
Smooth inter-departmental 33 29 30
communication
Top management extends 29 71 37
efforts to promote
collaboration

No. interviewed 75

Multiple Skill Scheme
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conditions in an organization, the more he becomes com-
' mitted to work and to the organization. Data on work

commitment did not show any clear trend (table 6). How-

: ever, some of the dimensions like growth opportunity, di-
. vision of labour etc. received higher rating uniformly by all

groups.
Table 6: Dimensions of Work Commitment
Eng Admin Prodn
Division of Labour 3.05 2.65 3.10
Leadership 2.81 2.43 g ¢
Growth opportunity 3.38 3.22 3.50
Autonomy 2.80 2.64 3.15
Team work 2.84 2.87 2.86
Sense of belonging 2.70 2.34 2.73
No. interviewed (75) Score ranges from 1 -5

Discussion

There are some obvious reasons behind misconcep-
tions surrounding MSS. In an organisation, even if the
general workers have a strong motivational profile, the
success or failure of MSS depends mainly on two levels of
employees—the senior managers and the front line super-
visors. While the senior managers are expected to provide
infrastructure, create the environment for skill learning, the
front-line supervisors are expected to monitor whether the
scheme is actually in operation. They are also expected to
give feedback at the concerned level regarding the func-
tioning of the scheme. It is also expected of the organiza-
tion to install a sound evaluation and control system in
order to ascertain that people are really learning the skill
and applying in relevant situations, before granting any re-
ward. Data showed neither the senior managers nor the
supervisors stood up to the expectation from them in this
regard.

Even if the general workers have a
strong motivational profile, the
success or failure of MSS depends
mainly on two levels of employees—
the senior managers and the front line
supervisors.

Inspite of having a well-designed MSS and providing
more than adequate infrastructure for the smooth running
of the scheme, the rate of success may be retarded if
people don't have the right kind of psychological and
attitudinal make-up. Data on different behavioural aspects
vis. role orientation, interpersonal relations, work commit-
ment, and collaboration, however, don't rule out this ap-
prehension. Relatively poor role orientation, interpersonal

relation and collaboration indicate that unless these as-
pects are tackled carefully, the success rate of MSS willbe
questionable.

Insuch a situation, the organization should make clear
and unambiguous communication to all concerned re-
garding its expectation from MSS which should be rein-
forced periodically.

Total Job Canvas

The concept of Total Job Canvascould be an effective
solutionin this regard. According to this concept, any
position in an organization has a total job range (canvas)
whichtheincumbent is expectedto performeither fromthe
firstday he joins the position (depending upon the terms of
employment) or master slowly over a stipulated period of
time. Organizations while recruiting people at the grass
root, generally recruit freshers with minimum or no expe-
rience. These people are then exposed to induction train-
ing for a stipulated period of time. Hence, if the total job
canvas for these employees ranges, say, from “0 - 8", at
the entry point they are expected to perform only “0" types
of jobs. As these people grow with the organization, they
are slowly exposedto other types of jobs either by theoreti-
cal cum on-the-job training or by trial and error method
depending on the training policy of the organization.

Inthe process, by the time the employees reach their
highest grade, they master the total job canvas (Fig 2). A
well-planned MSS can also ope-ate the same way. To
boost up motivation, a financial reward may be coupled
with acquiring skill in a particular job.

However, the description of job canvas should encom-
pass the probable related skill areas with each mother
activity. The related skill range should be realistic enough
so that frequent opportunity could be found by the person
concerned to apply the learned skill. Once the job canvas
is prepared, appropriate training module should be de-
signed based on the related skill range for different levels
in different functions. Training should be imparted mostly
on-the job and proper learning evaluation should be car-
ried out so as to ensure that employees are acquiring both

mother and related skills and are applying them in work
situation.

MSS in India has still not crossed its infancy and
therefore varied misconceptions surround the concept. In
a labour-intensive country like India, MSS is likely to be
perceived as a management technique for optimisation of
work force and maximisation of profit, and hence, not a
people-oriented concept. Therefore, any organization in-
stalling MSS should do so with reasonable level of expec-
tation.
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Focus

Investment in Human Resource: Design of
Accounting System

D. Prabhakara Rao

This paper deals with the designing of Human Asset Ac-
counting. The basic logic in favour of human resource in-
vestment activities, identification of human resource in-
vestment costs and accounting systems for human re-
source investment at micro-level are discussed.

D. Prabhakara Rao is Reader in the Dept. of Commerce & Management
Studies, Andhra University, “Satya Prasad"”, Visakhapatnam - 530023

When an enterprise incurs significant expenditure in
creating human capabilities, there is a strong case for
treating such expenditure as an investment (Pyle, 1970).
Smith (1973) included the skills and useful abilities of
human beings in his concept of fixed capital. Paton (1962)
expressed his notion of asset as that portion of a factor of
production which has not yet reached the point in the
business process, where, it may be correctly treated as

‘cost of sales’ or expense.

Cost is relevant to the future and is an
asset, if it influences the future costs
and revenues of an enterprise.

A Committee of the American Accounting Association
studying the ‘Matching Concept’ opined that more atten-
tion should be given to determining the time, during which
the accomplishment of an outlay is expectedto be realised
(AAA, 1965). If an outlay generates benefits beyond the
period of incurrence, it may be cepitalised. Sorter &
Horngren (1962) argued that, a cost is relevant to the
future and is an asset, if it influences the future costs and
revenues of an enterprise. On the other hand, if all the ex-
penditure on human resources is treated as an expense
and charged to Profit and Loss Account, there are two
basic drawbacks. Firstly, the accounting system cannot

properly evaluate the current performance. For example,
there is an amount of Rs. 10 lakhs incurred on employee
training and development in the current period. This ex-
penditure would normally influence the revenue of the firm,
say, in the next five years. If this Rs. 10 lakhs is debited to
current year’s Profit and Loss Account, the current profits
will be under pressure. Secondly, an important asset
relating to the human capabilities formed through this
training and development will be missing in the Asset-
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structure of the firm. Transformation of the above argu-
ments relating to capitalisation and expensing into action
needs proper accounting systems to systematically record
various revenue and investment costs of an organisation’s
human resource activities.

There are a number of human resource
activities, the cost ot whichcanbeiden-
tified as human resource investment.

Desatnick (1972) has depicted the relevant activities
in managing the human resources of a company in as fig-
1. The figure mainly explains the controllable factors like
management policies and their influence on human
resource activites. Brummet et al (1969) have discussed
several kinds of resources as shown in fig-2. The
resources of an enterprise can be broadly divided into two
categories, viz., (i) Internal resources and (ii) External
resources. The external resources consist of product and
money markets, customers and suppliers, employment
market, technical and financial collaborations etc. The
internal resources include human resources, physical and
financial resources. The total resource productivity will be
mostly affected by the way in which human resources are
managed (Rao, 1982). An efficient manager would employ
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FIG. 1: HUMAN ASSET MANAGEMENT : THE BASIC
ACTIVITIES

Source : Adapted from Desatnick, (1972)
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FIG. 2 : RESOURCE MANAGEMENT PROCESS
Source : Adapted from Brummet et al, (1969)

appropriate policies to acquire, develop, maintain and util-
ise all the resources of an enterprise, through proper
planning and control for the purpose of accomplishing the
organisational objectives.

From the above discussion, itis evident that there are
a number of human resource activities, the cost of which
can be identified as human resource investment. Fig. 3
presents the components of human resource investment.
There are four categories of human resource investment
costs—(i) Acquisition costs, (ii) Training costs, (iii) Costs
of welfare and (iv) Other human resource investment
costs. This grouping is tentative and different undertak-
ings may adopt different groupings of the respective items
of expenditure as per the purpose of analysis. The relevant
argument is that all expenses which are aimed at either
maintaining or increasing the human resource service
capabilities are considered as human resource

All expenses which are aimed at either
maintaining or increasing the human
resource service capabilities are con-
sidered as human resource investment

costs.
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FIG. 3. HUMAN RESOURCE INVESTMENT COSTS
Source : Adapted from Rao (1986).

investment costs. This propositionis based onthe premise
that expenditure aimed at incre@ising resource productive
potential has the necessary characteristics of investment.
Appropriate forms are to be devised to feed data on the
above investment activities (Rao, 1986, 49-56). The effec-
tiveness of Human Resource Accounting depends on the
correctidentification of inputs obtained from correct sources
in a suitable, accurate and useful manner.

The process of capitalisation includes posting of the
investment costs to the appropriate asset accounts. Atthe
end of each period, the asset account amount is subjected
to amortisation. The rate of amortisation corresponds to
the extent of utilisation of the asset, under normal condi-
tions. If skill obsolescence takes place or if some people
leave the organisation, the balance inthe human resource
investment account may be decreased with relevant write-
off.

Figure 4 presents a view of the control accounts for
human resource accounting. The flow of operations is
depicted in the figure to explain the functioning of the
systems of human resource accounting. As pointed by
arrows, the basic input is from the vouchers. Functional
human resource investment accounts absorb data from
the vouchers. The balances of these accounts may be
transferred to Human Resource Investment Statement.
Human resource investment efficiency may be computed

Jooy doyg

b

! (@ 9) sweunsaau)|
| “eaunosas uewny

i

SBWISBAUI
| ©0INOS8I UBWINK

: (8-v)

uolNQUILCD 18N

i
I SIS02 uaun)

1

—t ' uonquuodsSSIH| Y

FouSIoNB UBLIISBALY UBWIN.

SIUBWISBAU| BAUNOSBY UBWINY

1l
N RILER!
BHRnRRGHHE
s?’ i
SBINYDOA

FIG. 4. CONTROL ACCOUNTS FOR HUMAN RESOURCE ACCOUNTING
Source : Adapted from Rao (1986).
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periodically. The gross contribution obtairied from the shop
floor/business activities is reduced with the current human
resource costs, to arrive at the net contribution. The net
contributiontimes net human resource investment reveals
the human resource investment efficiency.

The design of the accounting systems as proposed in
this paper is only one ofthe alternatives. In actual practice,
Human Resource Accounting may be integrated with the
conventional accounting system as in the case of R.B.
Barry experiment. The design aspect of Human Asset
Accounting will depend upon the purpose of analysis. If it
is to provide data and information to internal or managerial
applications, one may follow the concept of investment
sub-system as illustrated by Rao (1986). This would
provide useful data for human resource planning and
control.
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to become a division manager or higher.

that order.

AIMING FOR PRESIDENCY?

Sumitomo Life Insurance has found that one third of its male recruits desire to become
president of the company, according to a survey of new entrants.

When asked how far they want to advance, 33.3% of the males replied all the way to the
presidency, while others said director (25.2%) or division manager (19.5%). In total, nearly
80% of the male recruits reported to be aiming for at least a division manager position. Those
who professed to be unconcerned accounted for 20.8%.

Among female recruits, 81.1% said they were unconcerned. Less than a tenth (9.5%) aspired

Regarding key skills needed in business, 40.1% said motivation is crucial. Other answers
included flexibility, international awareness, decisiveness, sociability and physical fitness, in

Asked about outside interests that could help job performance, over two-thirds (68.4%)
indicated improvement in personal skills, while others said studying foreign languages,
developing personal contacts outside the company and maintaining physical fitness.

Source : J.P.c. News,
Sept. 1992 -

62

Human Resources Accounting System



Focus

f Self Inspection Scheme :

|
[i

A Case Study

N.H. Anandathirtha

This paper deals with the self inspection scheme adopted
in one of the large-scale industries in India. The objective
ofthis paperis to highlight the salient features and benefits
of the self-inspection scheme which are better self control,
defect-free output, reduction in inspection time and im-
provement in interpersonal relations.

N.H. Anandathirtha is an Assistant Director in the National Productivity
Council, Regional Office, Jaipur.

Ever growing competition in the market, increasing

cost of input resources and rising level of awareness about
their self-worth among the workers have compelled top

managements of many companies to deviate from con-
ventional styles of treatment to their work force. Today a
company aspiring for growth cannot afford to treat its
workers as a non-living input resource like raw material,
money, machines etc. Workers who are primarily respon-
sible for optimum utilisation of resources are the key
agents to improve productivity and quality, reduce wast-
ages, bring down manufacturing costs and thus enable
their company notonly to survivebut also to grow ina com-
petitive business milieu. Since the workers are the task-
performers, there is an absolute need to instill in them
quality awareness and an attitude of defect-prevention.

" There is also a need for an effective feedback system for

the workers, so that they can improve themselves. This
need can be fulfilled by a ‘Self Inspection Scheme'.

Today a company aspiring for growth
cannot afford to treat its workers as a
non-living input resource like raw
material, money, machines etc.

Self Inspection Scheme

Objectives
" The objectives of the self inspection scheme are:

*  To promote job involvement and quality aware-
ness, among the task-performers.

* To encourage quality conscious persons to pro-
duce quality products.

* Tobuild anattitude of defect prevention among the
task-performers.

* Toinspire the fellow workers.
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Salient Features

*

Selection of operators is based on their past per-
formance with regard to the consistency of quality
work.

Theselected persons are trained inthe application
of simple SQC techniques such as Data Collec-
tion, Histogram, Pareto Analysis, Cause and Ef-
fect Diagram and Control Charts. This is to enable
themtounderstand and analyse problem areas for
future defect prevention.

* Every person selected for this scheme will be
issued a self inspection certificate, a badge and a
Rubber/Metal stamp to affix on every item pro-
duced/assembled and checked bytheminorderto
facilitate correlated identification for future refer-
ences.

Regularinspection is carried out by Quality Control
department for a trial period of three months.

* TheQuality Control department conducts the Audit
Inspection after the trial period to assure that
correct decisions continue to be made.

The performance of selected persons is reviewed
every year and a list of authorised persons to be
maintained by Q.C. and concerned shops is pre-
pared.

Functions of Production Operator

Every operator authorised for selfinspection will check
his output as per the specifications. In case of any non-
conformance observed, operator will report the same to
Q.C. for generation of Rework/Rejection report or produc-
tion will raise a deviation report and send it to Engineering
department through quality control department. The con-
cerned section-incharge will arrange to rectify the
defect. Problems beyondthecontrol ofthe section-incharge
are broughtto the notice of the section-head for necessary
corrective action. After completing the job if the operator
finds that it is in line with the specifications, he affixes the
stamps given to him on it and clears it for the next
stage.

Evaluation by Self-Certification Scheme

Arunchartis drawn for each operation. Each run chart
is taken as a sub-group denoted by ‘n’. The sub-group size
‘n’is taken as thirty (30) and no. of samples equal to no. of
runcharts. For each subgroup, Mean ( X), Standard Devia-
tion (a), Process Capability (C_) and Achieved Capability
(C,,) are calculated.

Process Capability (C)

Itis the inherent capability of the process. Itis given by
the following formula.

USL —LSL
( Process Capability (C) = --+----s---reeeeem )
assuming normal distribution U'SL LSL
! i
I
t |
L k.

where USL is the Upper Specification Limit, LSL is the
Lower Specification Limit and ois the Standard Deviation.

Achieved Capability (C.)
Itis the actual capability achieved by the process/op-
erator. It is given by the formula.

Assuming normal distribution

USL—X X—LSL
Min}----

(Achieved Capability (C )

)= 3
2 36 X' 30

USL:*._ 60 eppel L SL

'
i
i
[

A

- -

X

As shown in the figure Achieved Capability is mini-
mum of two spreads

USL —Xx

b. Each C is taken as Y, where i = 1,2,...t where 1 is
equal to no. of run charts and calculation of Y, and oy,
is done. This technigue is applied for all the operators
doing the same operation with the same dimension.
The operator having higher value of Y, with lower value
of standard deviation. oy, is comparatively better than
other operators.

c. The concurrent measure (CM) for each operator
calculated by the following formula.

% 4

CM =—101log ,, (— 4
imi 9]

d. Theoperators having higher concurrent measurethan
the nominal value are eligible for certification for the

464

Self-Inspection Scheme



i

corresponding operationinthe self-inspectionscheme.
The nominal value is fixed based on relevant opera-

tional parameters.

Specimen Calculation

checks are conductedby Q.C. Detailed analysis isdone by
Q.C. to help the Production in solving the problems ob-
served. Q.C. also takes up quality improvement studies in
coordination with Production and prepares Quality Status

Report every month.
Revocation of Authorisation

Operation : Spot facing. Dimension : 38.7 £ 0.2 mm
Ram Singh
Rajesh Kumar

Operator :
Operator:
Nominal value for spot facing : 8

For Operator Ram Singh
Iy = 145.592 n =30
e Iy, 145.592
Y = - = --eeeeeem = 485
n 30
Z(Y%i—Y,)? 9.13
L B = [ - = 0.56
n—1 29
CM= 10 log,, (1/30 x 1.323)
= 13.56
For Operator Rajesh Kumar
Ty, = 130.35 n =30
Zy, 130.35
Yy, = - = s = 435
n 30
2.16

(Yi—Y,)?2 135.415
Gyi= ------------------ R =
n—1 29

cﬁ= —10 log,, (1/30 x 3.6604) = 9.14

Parameters Operator-Ram Singh ~ Operator-Rajesh Kumar

Y; 4.85 4.35
oy, 0.56 2.16
CM 13.56 9.14

For operator Ram Singh the value of Y, is more, oy,
is less and CM value is more comparedto operator Rajesh
Kumar. So operator Ram Singh is comparatively better
than operator Rajesh Kumar.

Role and Functions of Quality Control after the Intro-
duction of the Scheme

Quality controldepartment conducts regular checking
for a trial period of three months after the certification of

task performers. After the trial period is over, random audit

*  The authorisation of a person in Self Inspection
Scheme will be revoked, if it is found during cross
checking that the person has not carried out his
work in a satisfactory manner.

* Revocation is done only if the mistakes persist
even after the person concerned is informed ofthe
short-comings in his work and has been given an
opportunity to correct the deficiencies.

* Ifthere is transfer of persons from the work area,
the authorisation of the person will be revoked after
receiving the informationfromthe concerned shop-

incharge.

Benefits

* Therating ofthe task-performers with regardtothe
quality of the products produced is done scientifi-
cally in this scheme. This acts as an effective feed
back to the management as well as to the task-
performers regarding the quality status of the

products.
* It demonstrates that, given the proper input, the
task performer is capable of giving defect-free

output.

* There is savings in inspection time, which can now
be productively used.

* This scheme helps motivate the task-performers
and improve interpersonal relations.

Conclusion

Selfinspection scheme has been adopted inoneofthe
large scale Engineering Industries. This scheme can be
adopted in any Engineering Industry. Since this scheme
involves task-performers, it is their irresponsibility to vol-
untarily involve themselves in the scheme. The organisa-
tion should also render full co-operation in adopting the

scheme.

This scheme has helped to bring quality conscious-
ness and awareness regarding defect-free output among
the task-performers in the industry considered for case
study. Initially the scheme was implemented in only one of
the departments. The success of the scheme there led to

its adoption in other departments also.
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Feature

Planning for Industrialization in Indian

Economy : An Outline

Bhaskar Majumder

The principal barrier to post-independent Indian industri-
alization happens to be an unbalanced industrial structure
inherited from colonial times: policies have to be formu-
lated to break that structure. Based on three propositions,
viz., (i) production of commodities is a reflection of social
cooperation, (i) a process of growth visible to all has to be
shared by all, (iii) the State has to ensure macro-economic
growth, we chalk out our scheme that signals an output-
employment-oriented home market dependent path.
Success of planning for independent industrialization along
this path depends on a strong State commitment to initiate
the activities on a priority basis.

Bhaskar Majumder is a Senior Lecturer in Economics, Serampore Col-
lege, West Bengal 712 201

The world economy today is distinctly divided between
a few but dominant group of industrialized countries and a
large but subordinate group of non-industrialized or newly
industrializing countries (NICs). Mos! NICs are character-
ised by an unbalanced industrial structure. If the principal
barrier to industrialization in post-independent Indian
economy happens to be this unbalanced structure, which
India is believed to have inherited from colonial times,
policies have to be formulated to break that structure.
Planning for industrialization aims to wipe out pre plan
economic principles and social set-up in favour of forma-
tion of new ones (Gurley, 1975. This effort at reformation
brings about new types of contradictions because the
initial environment in which the social groups work, viz.,
national and international economic order in existence,

.- dictates how the individuals and groups should participate

in activities. The contradictions are derived also from the
sponsorship of planning, e.g., planning initiated by the
policy makers, internal (with or without taking into confi-
dence the grass-root participants) or external'.

The purpose of our paper, however, is a very limited
one. Rather than exposing the internal and external con-
straints on post-independent Indian industrializa#®n, we
set the problem of industrialization in its proper perspec-
tive and summarize the problems of setting an alternative
path of industrialization. We formulate a scheme based on
product-cum-technology association and formation of a
home market for industrialization, and narrate the implica-
tions of our scheme.

' “The use of Planning in Third World Countries t promote dependent
capitalism may also be seeninthe scramble foraid on the partof most
countries apparently attempting to reach self-reliance, even though
‘aid' generally inhibits efforts at gaining autonomy. Indeed, planning
exercises are often carried out to make out a case for more aid from
the World Bank and its soft-interest affiliate, IDA, the U.S. Govern-
mentand other members of the OECD. Planning aimed at reinforcing
capitalism in Third World Countries can only reinforce the tendency
towards retardation...". (Bagchi, 1982: 250)
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%’ Market, State and Technology
 Planning forindustrialization has to incorporate atime
phased ordering of consumer goods consistent with capi-
tal goods-cum-technology ordering, each of which has to
be planned in an ascending order—from lower-order (so-
cially higher priority) to higher order (socially lower prior-
| ity)—nPriority of commodity basket at any particular stage
| being determined by planning (Chakravarty, 1988: 112,
| 131; Lefeber, 1974: 133-148). In other words, a rising
|

standard of material well-being of the majority in a domi-
nantly private enterprise economy with a political back-
ground of Parliamentary Democracy has to rest on provi-
sion, in sequence, of basic minimum necessities for sur-
vival, consumer goods for comfort and consumer luxuries.
A hierarchy of products thus is embedded in the time-
sequence of industrialization. This product hierarchy in
sequence determines the pattern of distribution and con-
sumption in an economy. In other words, the upward
movement in consumption pattern has to rest on a dy-
namic process out of which new production possibilities
are generated. Thus neither do we take a static (often
supposed to be price determined) given demand pattern
(market) nor a given state of technology (Rosenberg,
1982: 325)2.

A rising standard of material well-being
of the majority in a dominantly private
enterprise economy with a political
background of Parliamentary Democ-
racy has to rest on provision, in
sequence, of basic minimum necessi-
ties for survival, consumer goods for
comfort and consumer luxuries.

We consider the State, in a society passing through
capitalist transition, as a decision making authority trying,
inprinciple, to ensure mutuality of interests of antagonistic
social groups and individuals (Kurien, 1987 : AN-26;
Bardhan, 1984 : 32-39; Patnaik, 1984: 1251-1260; Alavi,
1982 : 289-307). State is then the visible hand which
directs the course of development.

We would like to stress on development of home
market where its formation, if taken as a condition for
industrialization, is dependent on the growth of money-

2 Toquote Rosenberg, “Ifwe are concerned with the historical circum-
stances outofwhich new technologies emerged, then the availability
ofthese technolgies obviously becomes part of the explicandum and

cannot be taken as given".

State is the visible hand which directs
the course of development.

based exchange in final commodities, growth of employ-
ment based on wage-labour, and a developed money
(credit) market.

Increasing monetization in adominantly private enter-
prise economy characterized by inflation may be inter-
preted, as allowing the capitalists to accumulate. For
accumulation, however, growth of money, banking and
inflation (Reserve Bank of India, 1985 : 12, 109) are not
enough, growth of output is necessary. This is where the
question of money-based market formation and expan-
sion is most relevant. While the capitalists are anxious for
the appropriation of the surplus and market sharing, they
as agroup are indifferent so far as macro economic growth
and market expansion are concerned. The paradox is not
that the advantages of growth increasingly accrue tothose
who control material resources. But it lies in the formation
of a very small market based on wage-labour when the
rewards of inflation go to the capitalists since they pay in
cash, or in the existence of a large unorganized sector in
the economy. This is the context where the task of market
formation and expansion for industrialization cannot be
considered in isolation from the state.

Problems of Setting an Alternative Path

The problems of setting an alternative path of industri-
alization go deeper than merely viewing interacting ‘Tech-
nelogy, Market and State’. The reason is simple. We have
already had an experience of a long period of colonial de-
industrialization (Bagchi, 1976 : 141-145). During post-
independence period we accepted as ideal a process of
planning for industrialization subject to an economic set-
up of mixed capitalism and a political set-up of parliamen-
tary democracy (Lakdawala, 1986 : 209). The pattern of
pre-1966 industrial production shows rapid increase in
luxury items (air-conditioners, refrigerators, passenger
cars etc.) and slow expansion in mass consumer goods
(kerosene, soap, sugar, cotton piece goods etc.) (Dasgupta,
1970 :217). A perverse production (and growth) pattern is
also evident from the pre-1966 high growth for non-
essentials, e.g., like electric fans, electric consumer goods,
automiobiles etc., we find low rates in case of essential
goods like food and beverages, cotton textiles, edible oils,
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soaps etc. (Ahmad, 1988 : 362). An apparent inward-
looking growth may be implicit in adoption of pre-1966
import-substituting industriali-zation(Majumder, 1990 :
130-134). If in such a situation, the pre-1966 growth could
not be susttained during post-1966 period, it means that
the same basis of growth can nolonger be continued. This
is where the path of industrialization needs reorientation.

The pattern of pre-1966 industrial pro-
duction shows rapid increase in luxury
items and slow expansionin masscon-
sumer gods.

Product-cum-Technology Association and
Formation of Home Market

Rather than concentrating on an infinite sequence of
what cannot be done or what the alternative path of indus-
trialization is not meant to be, we would like to say what it
means and what can be done. In our analytical frame we
assume that (i) production of commodities is a reflection of
social cooperation, (i) a process of growth visible to all has
to be shared by all (iii) the State has to ensure macro-
economic growth and balances.

The scheme we would like to construct includes the
following variables in real terms:

Q =

QA

National Output

Output relating rural economy centering agri-
culture

= Output relating urban economy centering in-
dustry

= Agricultural (Rural) consumer goods output
Non-consumable agricultural (rural) output

- = Non-agricultural consumer goods output (Ur-
ban/Industrial)

= Capital (Investment) goods output (Urban/In-
dustrial)

n
1

=
T

1 [l g R R
[

F

The equations, by definition, are the following:

Q =Q+Q (1)
Q = Q. +Q, - (2)
Q = Q. +Q (3)
Y = GC+1 (4)
C = Q+Q, (5)
e el (6)
 SHES v (7)
s g AT & (8)
From either (4), (5) and (6), or, from (1), (2), (3) and (7),
we get
Y = Q+Q.+Q,+Q (9)

Equation (9) shows an output composition of effective
demand (Keynesian type) where the frame is taken to be
autarkic. However, intervention by Government/Trade can
be accommodated to keep our frame undisturbed. Let us
look at the Leontief-type input-cutput frame (table 1):

Considering only final demand, from the table, we have
Q2 Qg + Q; (10)
Q.20 +Q (11)

Equations (10) and (11) show supply-demand bal-
ance forconsumer goods (agricultural & non-agricultural).

Thus, derived from Egs. (5), (10), and (11), decompo-
sition of consumption demand may be seen from Eq. (12);

Cz20Q,+Q,+0Q,+Q (12),
where Q;, + Q., = Rural Consumption Demand.
Q;, + Q;, = Urban Consumption Demand.

Similarly, from Eq. (6) and table 1 decomposition of in-
vestment demand may be seen from Eq (13):

I = Q|~.||=1 i Om + ONFa i QKa (13),
where Q,., + Q,, = Rural (Input) Investment Demand
Qye, + Q= Urban (input) Investment Demand.

¥ - Maonalinoome. Obviously from Eqs (4), (12) and (13), we get :

C = National Consumption Y2Qu,+Q.+ Q.+ Q.+ Q. + O, + Qyp, + Q, (14)

| = National investrr_rent Table 1: Input-output frame

L = Total labour available Commoditiesto — Rural  Urban Final Demand Total

L, = LabourEmployment (Rural/ | Commodities from Rural Urban Gowt. purchase Out-
Agricultural) &/or Export put

L, = Labour Employment (Urban/ | Rural Qi TR Q;, Q. &rQ, Q,
lndustrial) Urban Q, Qy, Qca Q. Q, &orQ, Q

Labour Pk L - - -
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Again, considering alternative uses of output, we
have, from Table 1:

Q, 2 Qe + Qe + Qe + Q; (15)
Q 2Q,+Q,+Q,+Q (16)

Equations (15) and (16) show supply-demand bal-
ance equations for agricultural and industrial goods.

Equations (10), (11), (12), (14), (15), (16) are bal-
anced by entry of Government/Trade.

The production functions in this system are:
Q, = Q,(Quy QL) (17)
Q = Q(Q Qpl) (18)

|

The initial distribution of power (ownership power re-
sources) determines the initial product and associated
technology. The technology-in-use, in turn, specifies the
nature of commodity and market (demand).

W may write Eqs (17) and (18) as :

QA & QA (Ty) (19),
T, denotes technology related to rural output.
Q = Q() (20),

T, denotes technology related to urban output.

Equations (19) and (20) actually exhibit a nature of as-
sociation and not a one-way causation. Considering rural
economy, e.g., T, itself incorporates one specific type of,
and it changing, output mix. T, is dynamic (historically
evolved via ‘learning by doing’) in the sense that at a
particular point of time the ‘best practised process’ is
adopted allowing for a better (budding) process at a later
date, where by ‘process’ we mean the way of combining
invisible and visible inputs, ‘best practised’ in the sense of
having power to generate output by least possible time and
allowing increasing labour absorption (via creation of more
working hours). Similar is the case for T..

Actuaily Q, and Q, are output vectors :

Q, = (Q,).i=1,2.., n;ndenotes a set of agricultural
products.

Q = (Q).j=1,2, .. mmdenotes asetofindustrial
products.

Similarly, T, and T, are technology vectors:

Ty = (T T=(T),

There is no apriori technology ordering. Selection of
technology is very much product-specific.

W may write (17) and (18), from the demand side,
as:

Q, = FM,) ‘ (21),
M, denotes market (demand) for Q,.
Q = FM) (22),

M, denotes market (demand) for Q..

Equations (21) and (22) show an association between
demand and output and not a one-way causation. Adding
foreign market does not alter the analytical frame.

Alternatively, by market we could have meant (i) Rural
Market for Q, and Q, (ii) Urban Market for Q, and Q,
Whichever way we look at these, from Eqs(19), (20), and
(22), we find the nexus of ‘product-technology-market’ to
generate results.

If the urban economy has already had necessary
supply of industrial consumer goods and capital goods, ie.
if

sz - OKz

and (23)

Qm . 601

then the problem is to ensure industrial growth via
raising the output of industrial consumer goods (Q,,) and
capital goods (Q,,). These goods are to be sold to the rural
economy. This is the point where rural market needs to be
generated. If the State does not rely on relief (welfare
approach) measures (which it cannot afford to for long) or
on adhocism reflected in target-group oriented program-
mes (which necessarily fails), it has to rely on growth ap-
proach, in our context, via rising Q,.

If the urban economy does not purchase any addi-
tional Q, i.e. if rural output necessary for urban people is
ensured (via public distribution system or otherwise), i.e.,
if

Qnr, = _ONFE

and (24)

QFI it _QFI

then the process of output-income generation in rural
economy is impeded (in absence of increasing income
flowingto rural economy fromurban economy). Theninter-
rural economy, production and exchange work via Qnr,
and Q;,

Whether or not the total or truncated rural-urban flows
work, we may get a product-cum-technology association

Productivity Vol. 34. No. 3, October - December, 1992 469 |



(in operation or planned) to be reflected in formation of
rural market for (urban) industrial goods.

Let w denote wage rate; W, wage share.

This wage share can work as a proxy for rural income
and wage rate as per capita ruralincome. Then the choice
of product specific selection of technology leads to deter-
mination of wage-labour employment, inturn, formation of
market.

Qa, (T,) = (Lay, wa,) = (Wa,) = (Ma,)
Qa, (T,) = (La,, wa,) = (Wa,) = (Maa,))
OA" (TAi) = (LAni’ WAn' = (WAH.) - (MAnl).

Once the rural market is formed (expanded) via prod-
uct-embodied selection of technologies, it stimulates
demand for Q, (i.e., Q_, and Qk,). The size of rural market
for industrial goods corresponds to the pattern of wage-
employment via the product-cum-technology specifica-
tion. If this specification changes, size of rural market also
will change (and vice versa) to alter the demand for
industrial goods and industrial growth.

(25)

The size of rural market for industrial
goods corresponds to the pattern of
wage-employment via the product-cum-
technology specification.

We have considered the possibility where, to start
with, intra-urban flows are fixed at a predetermined level,
also we considered the possibility where the urban econ-
omy does not purchase increasing rural output, as shown
in Egs. (23) and (24). Thus, from Eq. (14),

Y2>Q., + Qv+ Qk, + Qg + Qne+ Ok, + Qg
o

Y > (Qg, + Qnr) + (Qx+ Q)+ A, >0
and fixed, 14a)

Thus, following our scheme, an effecton Y (or Q) over
time is felt via rising (Q., + Qnr ), associated with rising
(Qx, + Q).

From Eq. (15), taking equality
Q, = Qnr +Q,+0Qn,+Q

or,Q, = aQ, +k, (15a)

k = Qnr, + Q, > O and fixed, and a is the proportion of
Q,used by rural mass. Taking total differential,

dQ, = o. dQ, + dk.

Subject to the constraints imposed by Egs. (23) and
(24), a mechanismof Q, - T, - M, association gets reflected
in raising (Qnr, + Q.,), operator being the parameter o
Increasing rural output gets reflected in increasing de-
mand for industrial goods (Q;, + Q,,)-

Given Eqgs. (18), (23) and (24), we get :

Q=Q(L) (18a)

Increasing rural output gets reflected
in increasing demand for industrial
goods.

Equations (18a), (20) and (22) imply that Ql is allowed
torisevia L, - T, - M, association.

If then the urban (industrial) economy generates in-
creasing demand for Q, and/or the export frontier gets
promising, that helps our scheme wark better.

Implications of Our Scheme

The scheme we have chalked out aims at an output-
employment oriented home-market dependent industriali-
zation strategy. Assuming that the State is strongly com-
mitted in principle to generate rural market for industrial
goods (as the breadth of home market is basically related
to existence of market in rural India), we chalk out our
scheme. The scheme being primarily on rural industriali-
zation, the problem of rural-urban labour migration is ruled
out.

The choice of products and technologies by rural
people obviously aims at reducing working hours per
labourer as well as raising wage (per hour). Planning in this
context has to explore the possibilities of raising productiv-
ity per labour (hour), releasing a section of labourers from
dependence on land and absorbing them in creation of
ruralinfrastructure and related developmental works, there
by maximizing the participation rate (the ratio of number of
labourers employed to what is available). This, in turn, is
expectedto generate market. Afterthe basic consumption
necessities are met, the increasing income will chase
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industrial goods (World Bank?, 1978 : 30; ILO, 1974 : 511;
Griffin and Khan, 1978 : 29¢ 300).

Ourscheme aims atchecking aninitialleakage of pur-
chasing power from the rural economy. For this, planning
has to ensure the rural inhabitant’s absorption in non-farm
rural activities and create conditions favourable for re-
moval of infrastructural constraints operating in Indian
rural economy and in the same process maximize individ-
ual and collective income and commodity entitlements
(United Nations, 1978 : 55)*. Since production and genera-
tion of income move together in order, if output-mix-cum
technology decisions are taken by the lower strata of
population, through, e.g., decentralized planning, inflation
of any type is supposed not to neutralize the commodity
entitlements of the participating agents (Streeten & Burki,
1978 : 414)5.

Aninitialinvestible money endowment is necessary to
get the rural people absorbed in at least one vital activity
which afterwards may propel to set the whole rural econ-
omy in motion. At this point, the demand-management
policies and quantitative controls seem relevant. We should
no., however, assume any paucity of finance for implem-

Planning has to ensure the rural
inhabitant’s absorption in non-farm
rural activities and create conditions
favurable for removal of infrastructural
constraints operating in Indian rural
economy and in the same process
maximize individual and collective in-
come and commodity entitlements.

* The income-elasticity of demand for non-food goods and services
appears to be quite highin rural areas. A 1974 International Labour
Organization (ILO) report on employment in the Philippines noted
that the demands of rural consumers followed much the same
patterns as urban consumers, e.g., in Philippines following increas-
ing output-income in agriculture the farm households improved their
houses, built new ones, purchased household furnishing and equip-
ment. Indeed, the ILO study confirmed that ‘consumption potential
in rural areas is sizeable and easily stimulated when incomes rise’.

¢ "..atany pointintime, existing infrastructure constitutes a resource
and its absence a consiraint to rural development”. This is the point
which compels us to think of infrastructure as a variable rather than
as a parameter in our analysis on rural led development strategy.
While we talk about stopping a leakage of purchasing power from
rural economy we, by no means, assume a town-country conflict.

® Streen & Burki, (1978) via provision of basic needs, emphasise both
‘supply management' and ‘generationand articulation of demand' so
that increases in the incomes of the poor are not neutralized by
increases in the prices of the goods and services on which they
spend these increments, or increases in their productivity are not
neutralized by lower money income...

entation of rural project in a State where the depositor’s
initial money endowment gets doubled by five years. Still
there may come resistance from the privileged section,
particularly rural oligarchy to frustrate any radical move for
and by the bottém rural monetary institutions aimed to
finance the rural projects independent of initial properties
(Gerschenkron, 1968 : 137; Mbat, 1982 :145)5,

It is not surprising that the development strategy
based on rural industrialization in the early phase will fail
to generate ruraldemand for higher-orderindustrial goods,
given the absolute extent of poverty and absence of
infrastructure (e.g., electrification fordomestic use) inrural
India. But if industrial production is to have a rural market
for its sustenance, initial product-technology ordering in
rural India is to be need-based and socially-oriented. As
soon as the first phase gets tested and passed comes the
second phase where rural development schemes and
expansion of rural market for industrial goods move to-
gether.

If industrial production is to have a ru-
ralmarket forits sustenance, initial prod-
uct-technology ordering in rural Indiais
tobe need-based and socially-oriented.

The above mechanism of home market expansions,
mainly the rural one, forindustrial goods does by no means
ignore expor possibility. The worst efiect the strategy can
have ontradeinthe first phase is reduction in both exports
which is not to be confused with a time-phasing conver-
gence 1o a closed economy frame. In fact, our strategy
aims at correcting the prevalent structural distortions via
reorienting preduct-cum-technology ordering.

We stress rural need-based technology primarily
becausetechnology is usefulto convert cc.nmunity/caste-
based isolationinto a production-based interdependence,
thereby shattering a primitive belief structure rooted in a
stagnant society. We stress rural resource-specific tech-
nology secondarily because the endemic nature of mass
poverty and inequality is derived not only from differences

& Following Gerschenkron, (1968) “In Germany, the various incompe-
tencies of the individual entrepreneurs were offset by the . .ivice of
splitting the enterpreneurial functions. The German Investment
Banks—a powerful invention comparable in economic effect to that
of the steam engine ... very often mapped out a firm's paths of
growth, conceived far-sighted plans, decided on major technolegical
and locational innovation and arrangement for mergers and capital
increases”. While mentioning the pioneering role of German Invest-
ment Banks, what we like to stress is an endogenous dynamism

which the rural banking system in India can establish.
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in initial private ownership over resources but also how the
resources are being organised and used in the sphere of
production. If public right over private property can not be
ensured at this moment, the scheme we have chalked out
may aim at opening the path forindependent industrializa-
tion. A time-phased development of resource-specific
products and product-specific resources, technology-
specific products and product-specific technologies ex-
plains the nature of this path. Success of planning for
independent industrialization along this path depends on
a strong State commitment to initiate the activities, which,
inturn_depends on conscious entry/exist of the majority of
people in decision-making processes and centres.

Technology is useful to convert com-
munity/caste-based isolationintoapro-
duction-based interdependence,

thereby shattering primitive belief struc-
ture rooted in a stagnant society.
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AMT Financial Justification: Cases From the

UK Industry
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This paper examines issues on financial Justification
for the implementation of Advanced Manufacturing Tech-
nology. The paper is based on a research project which
Studied the implementation of AMT innovation in three
sectors of manufacturing industry in the UK. The number
of companies scrutinized amounted to 20 overall. The
paper argues that financial justification was found to be
very much relatedto the strategic approach adopted by the
users concerned. The paper concludes by proposing a

model of AMT implementation which incorporates finan--

cial justification as an essential element of strategic plan-
ning.

Mohamed Zairiis Unilever Lecturerin TOMin European Centre for TQM
in Bradford University, EMM Lane, Bradford West, Yorkshire BD GJL
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Theimplementationof Advanced Manufacturing Tech-
nology (AMT) innovation brought with it various benefits
but also a wide range of problems. Reports such as
ACARD [1983] and NEDO [1985] which investigated the
introduction of AMT in the U K., concluded that there are
various problems bothinternal and externalin naturetothe
userorganizations, amongst which is the issue of financial
justification.

Financial justification, in many instances was reported
to be the major inhibiting factor for the introduction of AMT
projects. Many writers agree that the difficulty in quantify-
ing many of the benefits which AMT is supposedto achieve
and the inadequacy of existing accounting systems are at
the heart of the problem of AMT introduction (ACARD
1983;'Kaplan, 1984; Gold, 1982; Baer, 1988; Bolland &
Goodwin 1988).

Existing financial systems fall short in embracing
various aspects of manufacturing where contributions in
adding value are of an intangible nature. Organizations
which introduced AMT as a major competitive weapon,
compete on criteria other than price, such as speed of
response to changes inthe market place, flexibility, quality
and reliability, the degree of innovativeness amongst
others.

Limitations of Conventional Financial Systems

Financial accounting systems such as Return on In-
vestment (ROI) which were used in the past with great
success as indicators of efficiency, as a means of evaluat-
ing proposals for capital investment and as overall asses-
sors for companies’ periormance, can no longer be relied
upon in the context of AMT, because of a variety of rea-
sons. For instance, ROI tends to be more concerned with
the encouragement of financial profits rather than the
strategic gains in terms of increasing effectiveness and
optimising the flexibility of AMT equipment.
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In addition, ROI gives managers an incentive to re-
duce expenditure on intangibles such as R&D, customer
services, employee development, quality improvements
amongst others. When companies are not doing well,
there is the possibility of distorting the economic reality by
forging intangible assets in order to increase reported
income and this creates a major flaw in conventional
financial systems and therefore renders them inappropri-
ate for AMT implementation [Kaplan, 1984].

Pay-back methods are even more difficult to apply
when the primary reasons for investing in AMT are linked
with increased flexibility and raising quality standards. As
Bernard [1986] suggested, justification in this case be-
comes more an art than a science. Rather than relyingon
a creative accounting system that will reduce the impact of
all the intangible aspects in order to maximise the eco-
nomic benefits using imprecise and highly subjective data,
it is better to develop an approach which relies on a
structured methodology more concerned withthe analysis
of relative advantages and disadvantages to the compa-
nies concerned.

Itis betterto developan approachwhich
relies on a structured methodology
more concerned with the analysis of
relative advantages and disadvantages
to the companies concerned.

Financial systems such as Net Present Value (NPV)
have a negative bias in the evaluation of AMT projects in
comparison to conventional projects. Many major AMT
projects take years to build. They require debugging and
a time allowance for the learning curve to take place.
Accordingto NPV rules, AMT projects will be ruled out from
the start. NPV tends to encourage projects which are
virtually without risks and which can lead to financial
benefits inthe short term. This approach according to Gold
[1982] is very myopic because it overlooks the long-term
competitive advantages at the .detriment of short term
financial returns. Gold suggests that there should be a shift
from financial evaluation and control systems which tend
to encourage maximisation of NPV to what is termed
‘continuing horizon approach’ which recognizes that the
benefits are achieved incrementally through the learning
curve, and through maximizing effectiveness in a gradual
manner.

A further problem associated with conventional finan-
cial systems is relatsd to management attitudes towards
the appraisal of AMT projects. There seems to be a

tendency to lose interest in appraising AMT once it is
implemented. According to Gold [1982], post-audits or
‘make good evaluation’ tend to take place 6 - 12 months
after project completion. In view of the nature of AMT
innovation and the achievement of its benefits, audits need
to take place regularly over a long-term period, in order to

~ establishtrue performance measures based on optimising

the effectiveness of AMT utilisation in all aspects of busi-
ness operations.

Financial Justification Approaches

There are three main justification categories that can
be referred to in the context of AMT. In the case of stand
alone equipment which is purchased primarily as a direct
replacement to worn-out equipment, the expected bene-
fits can usually be quantified and the approach taken
therefore is purely economic. As more qualitative benefits
are expected such as synergy and flexibility, economic jus-
tification techniques on their own will be inadequate. Ana-
lytical techniques such as probability distribution and sub-
jective estimates are required in this case. Lastly, if AMT
systems are implemented for total integration of various
business activities, then clear competitive advantages
haveto be identified. In addition to the use of economic and
analytical techniques, a step-by-step approach based on
an assessment of incremental benefits in an ‘outward’ way
has to be conducted. The three models which have been
proposed by Meredith and Suresh [1986] are represented
in figure 1.

The proposed models show that financial analysis.
needs to be based on acontinuumof methodologies, each
of which needs to be related to a continuum of technolo-
gies ranging from stand-alone equipment, celluiar
equipment and integrated business systems. The level of

JUSTIFICATION APPROACH

| ECONOMICI | ANALYTICJ ISTRATEGYJ
1
| pay Back VALWWEs  pomrTFolio | RISk | TECHNICAL
ANALYSIS  ANALYSIS ANALYSIS | IMPORTANCE
ROI
= r T |
s | BUSINESS
— OBJECTIVES
| maml | COMPETITIVE
ADVANTAGES
| RESEARCH &
J Ry DEVELOPMENT

FIG.1. CLASSIFICATION OF JUSTIFICATION METHODOLOGIES
Source : Meredith & Suresh 1986
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| risk and uncertainty increases with anincrease inthe level

of complexity in the continuum of technologies. This con-
sequently requires high commitment from senior manage-
ment and the development of a business strategy based
on a systems’ approach towards competitiveness.

Investments in areas such as Computer Integrated
Manufacture (CIM) will continue to be challenging in the
1990s. There are many systems which nave been devel-
oped specifically to assist senior managers in making
decisions on AMT proposals such as the Investment
Analysis Computer Program (IVAN) developed by UMIST
(Primrose & Leonard, 1985; 1986 a, 1986 b,) or simulation
packages such as those described by Noble (1988).

The level of risk and uncertainty
increases with an increase in the level
of complexity in the continuum of
technologies.

Future investments in AMT projects will still present
senior managers witth problems. This is mainly because
adoption reasons are expected to be closely linked to gain-
ing competitive advantages. In addition to seeking to
quantify in all aspects of business operations, there is an
urgent need to change attitudes, to rely more onteamwork
and less on heroes and scape goats.

The Study of AMT Users

Financial justification for AMT was examined in 20
users representing three sectors of manufacturing indus-
try (table 1). The study was part of a bigger project which
looked at user-supplier interactions in the context of AMT
innovation. The project studied various patterns of rela-
tionships based on the type of innovation being scrutini-
sed.

The various users have been coded as Plastics Sector
User (PSU) 1 to 4 Engineering Sector User (ESU) 1109
and Automobile Sector User (ASU) 1 to 7, to protect
identity. The various innovation projects linked with the
20 users, range from stand-alone equipment such as

Table 1: AMT users by industry sector

injection moulding machinery to complete systems such
as Flexible Manufacturing Systems (FMS) (table 2)

Table 2: Types of AMT Innovation Projects

Innovation Type No. of Companies

Injection Moulding Machines 04
CNC, FMC Machinery 05
SFDC, CAD/CAM 04
AGV Systems 03
FMS 02
Computer Inspection Systems 02

Sector No. of Companies Code

Plastics 04 PSU, - PSU,
Engineering 09 ESU, - ESU,
Automobile 07 ASU, - ASU,

AMT Justification: Individual Cases

The various users of AMT were found to exhibit one of
two strategic approaches:

An offensive approach: determined by aggressive
strategies in order to attain competitive advantage;

A defensive approach: characterized by strategies
more concerned with internal consistency of current per-
formance behaviour.

Using Porter's generic strategies, (Economic Com-
mission for Europe, 1986) the various users have been
classified according to their competitive styles.

AMT Justification in Defensive Strategies

Five users were found to exhibit a defensive ap-
proach, They all rely on sub-contract work and tend to
compete in home markets only. Plastic Sector User 1
(PSU;) and User 2 (PSU,) for instance are trade moulders
with some big customers. PSU, manufactures various
components which need to be assembled elsewhere.
PSU, on the other hand operates at the higher end of the
market. They supply various industries such as the do-
mestic appliance market, the automobile sector and the
computer industry. The Engineering Sector User 7 (ESU,)
is also a subcontractor to t+ 2 automobile industry.

Financial justification in all five cases is very much
related to the type of returns sought. In the case of PSU,
financial justification was found to be problematicbecause
of the type of machines required. This company tends to
use big machines with high capability and engineering
quality for the range of products required. Quantitative
methods on their own have generally been found to be
insufficient. This made the company rely on qualitative
benefits as well. In the case of PSU,, investment in AMT
did not present a problem because nearly all the benefits
have been identified. The justification process was also
facilitated by the small size of the company and hence not
having many people to convince. PSU, on the other hand
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moved to injection moulding machinery with microproces-
sor controls fairly recently. Prior to that, the company
tended to rely on the use of re-conditioned equipment.
Although the need to invest in AMT equipment with quality
and flexibility is recognised by everyone at PSU,, senior
managers have however expressed their reluctance to
invest if capacity is not being utilised to the optimum.

In the case of ESU,, investment in AMT did result from
planning and assessing capacity requirements. Invest-
ment in new equipment has generally followed the winning
of sizeable orders. For example, the company once pur-
chased a lathe on a Friday and put it in full operation the
following week. This ability to buy AMT equipment in such
a shorttime was explained by one of the senior managers:

“The big move from manual to CNC machines was
because of the type of jobs the company was asked to
do (flywheels for Ford). Because of the nature of the
sub-contract work, tive company can buy more techno-
logical equipment which pays for itself in very short
periods (the shortest period so farhas been 10 months).”

AMT Justification in Offensive Strategies

Six companies were identified as having competitive
strategies geared towards specific market segments. ASU,
and ASU, are divisions of the same company, represent-
ing both the engine sub-assembly division and the parts
manufacturing division, respectively. The company sells
both utility cars (4 X4) and luxury cars to specific worldwide
markets. As part of an overall rationalisation strategy, the
company decided to rely on AMT to achieve its goals. The
adoption of an Automatic Guided Vehicle (AGV) system
[ASU,] and Computer Numerically Controlled (CNC)
machines [ASU,] was part of the rationalisation strategy.

ASU, is also a major competitor in the luxury car
market and decided to invest in AMT to help them achieve
their strategic goals. As a result of a major reorganisation
plan, the company moved towards the- FMS philosophy
and Group Technology (GT) centres. ASU, competes in
the world market by supplying both industrial and agricul-
tural tractors. The adoption of an AGV system was to help
the company solve infrastructural problems and to offer
badly required flexibility.

ASU, is another luxury car manufacturer. The vol-
umes produced by this company are even lower than
those produced by ASU,, ASU, and ASU,. The strategy is
to introduce AMT where it is most appropriate whilst
preserving craftsmanship. The adoption of an Electrical
Check-out System (ECOS) was not for the purpose of

rectifying faults but to maintain quality levels by offering a
disciplined approach towards controlling all the electrical
aspects of the motor car. ESU, is different from others in
that it is only a small company but highly innovative. It is
involved in service, maintenance, repair and re-condition-
ing of equipment in special industries. The adoption of a
CAD/CAM system was to offer flexibility to tackle various
designs and new works, reduce lead times, release exira

machine time and get accuracy in machining by reducing

human intervention.

Financial justification in the majority of cases was
closely linked to the cornpetitive strategies being pursued.
In the case of ESU,, the decision to introduce CAD,CAM
was part of a policy to computerise the shopfloor and
funding given by the parent company. Broad guidelines
were given to ESU, who had to justify that technically there
was need to computerise (bottom up approach) and that
commercially computerisation will enhance its competi-
tiveness. In the case of ASU,, the introduction of the ECOS
system was justified financially by various cost savings
and the reduction in No checks conducted by car dealers
who are paid up to £ 25 an hour to carry out these tasks (2
hour pre-delivery checks per car on 40 installations).

Financial justification in the majority of
cases was closely linked to the com-
petitive strategies being pursued.

Strategically, the intangible benefits were seen in the
positiveimpact of ECOS inintroducing a ‘total discipline for
inspection’ wherethere is less reliance oninspectors’ skills
and judgements. The management of ECOS was per-
ceived to be a step in regaining control.

In the case of ASU,, the decision to introduce a new
transmission facility was already taken. Financial justifica-
tion was included inthe company’s five year strategic plan
of consolidation. Many tangibles have beenidentified such
as great reductions in labour force, the reduction in size
and therefore reduction in overheads. For ASU, who
implemented an AGV system similarly to ASU,, financial
justification was problematic. This is because any options
considered had to be part of the rationalisation strategy of
the company, intended to improve quality and efficiency.
Many tangible benefits were however identified and con-
tributed towards justification, such as the ability of the
systems totackle the amount ofinventory onthe shopfloor,
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its ability to distribute work loads evenly and the ability to
handle various volumes of work. For ASU,, financial justi-
fication for the introduction of CNC machines was still
problematic. Direct labour savings and pay back based on
quantifiable benefits are not enough for justification. The
introduction of any AMT equipment has to be part of the
overall competitive strategy. ASU, has a policy which
enables it to introduce any AMT equipment provided it is
part of its overall competitive strategy. This was explained
by one of the senior managers interviewed as follows:

“Any investment in this company has to be considered
at three levels. If the investment is related to the
company’s quality strategy then there is no problem.
We address the problem, investigate it and if it requires
investment in AMT, we proceed with the plan to invest.
Ifthe investment is specifically for productivity reasons,
we look at various contributory factors such as pay-
back periods and cost savings. If the investment is for
strategic reasons then because of the type of company
we are, thetype of models and volumes we produce and
the types of markets we operate in, we use sheer guts
and strategic incentives towards strategic investment.”

Product Differentiation Strategies

Six AMT users were found to operate product differen-
tiation strategies. ESU;, a manufacturer of engine trans-
mission systems implemented an FMS system to give it
the flexibility required for manufacturing the right quanti-
ties with the right amount of labour content. ESU, adopted
a similar approach to ESU,. It is a manufacturer of valve
systems for heating and ventilation systems in the con-
struction industry. In view of the variety of options in its
products and the variation in order sizes, the company’s
strategy was to introduce flexibility which will enable it to
handle changes in the market place. The adoption deci-
sion was for an FMS system much more advanced and
sophisticated than that of ESU,.

ESU, and ESU, are major suppliers to the automobile
industry. ESU, is a supplier of electric ignition systems and
ESU,, a supplier of brake systems. The adoption of AMT
in both cases was to introduce flexibility and efficiency. In
the case of ESU,, the introduction of a Shopfioor Data
Collection System was part of a business strategy geared
towards increasing performance and efficiency through
effective information flow. ESU, on the other hand, oper-
ates a competitive strategy based on Competitive Achieve-
ment Plans designed to increase the company’s perform-
ance in the market place. The introduction of CNC ma-
chines was therefore part of the plan to increase overall

flexibility and to provide the ability to manufacture new
products, deal with changes in customer specifications
and batch sizes.

ASU,, was the biggest volume car manufacturer in
Britain. Its competitive strategy was to try and become the
best volume car manufacturer in Europe. The pressure of
being number one in the U.K. market was evident through
the company’s determination to sustain competitive ad-
vantage. Investment in AMT is therefore an on-going
process. The adoption of an AGV system was part of this
competitive strategy. It was introduced to improve quality,
to give an environment with limited stocks, to give control
and indication on the level of stock available on site, and
to reduce the amount of checks.

ASU, is very much like ASU,. It is a high volume car
producer and competes on high quality and flexibility. Part
of its competitive strategy is the battle against quality in
order to reduce warranty which can amount to substantial
sums of money and which can damage the company’s
reputation. The introduction of an Electrical Check-out
System (ECOS) was part of the quality strategy. The
strategy was to build the ‘Cockpit Module System’ as one
unit, transport it onto the vehicle line and plug it in the car
as a complete unit.

Financial justification in mostcases was not perceived
to be a problem because the implementation of AMT was
partof anoverall strategic plan. For ASU, for instance, the
introduction of AGV system was part of a strategic plan
which included the introduction of a new model. The
identification of various areas of savings was a major
contributory factor. Similarly, for ASU,, the introduction of
the ECOS system was part of a major project to put the
‘cockpit module system’ into operation. The cost of the
project was already worked out and various savings from
the utilisation of ECOS were identified such as reductions
in warranty costs and costs of rectifications.

For ESU;, financial justification is not a problem be-
cause this type of industry dictates that decisions regard-
ing investment have to be made at relatively short notice.
This is summed up by one of the senior managers inter-
viewed as : “The nature of the motor industry is very com-
petitive. The motor manufacturers decide on their strate-
gies, then communicate the information to their suppliers.
This takes place a bit late. Once you are committed to
supply, you have to supply the products, hence it means
investment in new machinery.”

ESU, did not perceive that there were many options to
choose from. In order to remain competitive in the valve
industry, they had to invest in AMT. The FMS purchased
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amounted to a total of 5.5 million but this was helped by a
generous grant from the U.K. government. ESU, on the
other hand, did find the justification of their FMS system to
be problematic. This engineering sector relies on high
capital equipment but competition is concentrated on low
margins, therefore the returns are very limited. Similarly to
ESU,, a generous grant from the government facilitated
the justification process.

The introduction of a Shopfloor Data Collection Sys-
tem was not a problem for ESU,: Although the investment
was part of an overall strategy to increase business/
economic performance, the systemwas introduced mainly
for functional reasons. Most savings were quantifiable, in
areas such as labourreduction, increases in efficiency and
information flow.

Overall cost leadership strategies

The last three users involved were found to compete
on cost leadership strategies. ESU, is a major manufac-
turer and supplier of pneumatic products. The adoption of
AMT equipment is part of an overall competitive strategy
which aims to sustain the competitive advantage and
maintain high productivity levels. The implementation of
CNC machines was to improve cycle times. ESU, on the
other handis partofalarge group. The company manufac-
tures and sells fluid cylinders. The competitive strategy
was to increase market share through a common ap-
proach adopted by all sister companies. The adoption of a
CAD/CAM system was part of the competitive strategy
intended to reduce costs. ESU, is also part of a large
group. This company manufactures and supplies water
treatment equipment worldwide. The adoption of a Shop-
floor Data Collection System was part of a rationalisation
strategy aimed atincreasing efficiency and providing flexi-
bility to deal with market changes.

The areas of investment are generally
for internal efficiency, with quality and
flexibility not necessarily as top
priorities.

AMT justification in all three companies seems to be
less problematic than other cases operating focus and dif-
ferentiation strategies. This is because in most cases the
identified areas of savings are major contributory factorsin
favourof investments. Theareas of investment are generally
forinternal efficiency, with quality and flexibility not neces-
sarily as top priorities.

AMT Justification: Overall Analysis

An overall analysis of the sets of data obtained indi-
cates that users who found the AMT justification process
to be problematic, tended on the whole to carry out project
assessments using conventional means only. In these
cases, the reasons for AMT implementation seemedtobe
mainly related to economic benefits. Analysis of the data
suggests that there is generally alack of knowledge onthe
strategic implications of AMT. This is explained by users’
inability to relate appraisal processes to qualitative and
intangible benefits and the heavy reliance on rigid and
inflexible conventional analytical techniques. These find-
ings are supported by arguments presented by Kaplan
[1984], Gold [1982], European Economic Commission
[1986] and many others.

Table 3isasummary of the cases where AMT implem-
entation proved to be difficult. The following points sum-
marise the main arguments where AMT justification proc-
ess was found to be problematic.

* Many companies still use conventional financial
analysis methods for the justification of AMT. In
these cases, the main characteristics which are
perceived to be important relate to economic and
quantifiable benefits;

In many cases, there appears to be a lack of
knowledge, appreciation and understanding of the
strategic importance of AMT. Managerial attitudes
in the appraisal of AMT seem to be limited to areas
of cost savings and optimising profitability levels.
The old scientific managerial principles practised

Table 3: AMT justification: Problems encountered

Problems Industry Sector

Auto
No. of Co

Plastics
No. of Co

Engineering
No. of Co

Tight financial criteria.

justification has to be

based on quick returns 1 2 3
Direct labour savings not

enough 1
Problem of identification

of areas of cost savings 1 1 3
Company competing for low

margins 1

Large complex machines

required for type of

product. Hence high capital

investment required 1

Investment has to be part

of a rationalisation strategy

to improve quality

and efficiency 2
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during the mass production era appear to be widely
used still;

* Insome cases, the strategic impact of AMT may be
recognised and the non-economic criteria consid-
ered during the implementation of AMT. The major
hindrance however appears to be in gaining sup-
port for AMT proposals or in establishing the rela-
tionship between AMT and other business activi-
ties. In these cases, any investment programme
has to be considered on a wider and outward
context, as part of an overall business strategy.

AMT justification not problematic

Incases where AMT justification process was not con-
sidered too problematic, the main reasons reported were
strategic. Benefits sought by the users concerned were
found to relate mainly to areas of quality and flexibility. In
these cases, there seemed to be a general conviction that
in order to remain competitive, organizations have to in-
vestment adequately in capital equipment. This finding re-
inforces arguments presented by Meredith & Suresh (1986)
who stated that AMT investment requires subjective judge-
ment, vision and commitment towards competitiveness.
The identification of major benefits and the ability to
quantify them was found to be a major facilitating factor for
many users. In cases where users were part of a large
group, AMT justification was conducted at the corporate
level thus sparing the burden on business units. For other
companies, generous grants from the government facili-
tated the process of AMT introduction by making the risks
acceptable.

Table 4 illustrates the major reasons why AMT justifi-
cation was not considered to be too problematic. In addi-
tion the following summary contains the key points on
major facilitating factors inthe process of AMT justification.

* AMT was seen as part of an overall competitive
strategy. The main areas of competitiveness in-
clude quality and flexibility. AMT is therefore con-
sidered to offer the former competitive gains. Fur-
ther, investment in AMT has to be part of a general
commitment to sustain competitiveness

* At the economic level, the identification of various
cost savings aids AMT justification

* The lack of cash flow problems and the level of
demand for existing products make the process of
AMT justification less problematic

* Investment responsibility of parent company. The

Table 4: Reasons why AMT justification was not problematic

Reasons Industry Sector
Plastics  Engineering Auto
No. of Co No.of Co  No. of Co

Part of strategic plan 1 Bl 4
Identification of savings
contributory factor 2 E 4
Investment criteria is to
remain competitive 1 3 1
Help from government
schemes 1 1
Calculated pay-backina
short period 1 = 1
Cheaper to upgrade than
pay high maintenance cost 1
Benefits/gains in the
areas of flexibility and
quality improvements 6 3
Parent company provides
capital investment 2

problem of AMT justification therefore, does not

affect business units

* In some cases, government grants facilitate the
justification process and positively encourage AMT
implementation. ‘

Conclusions

This paper examined issues related to AMT financial
justification in the U.K. manufacturing industry. We found
that there are two major competitive behaviour modes
adopted by users of AMT: Adefensive competitive behavi-
our mode where AMT contributes mainly in tangible areas
of economic benefits and an offensive behaviour mode
where AMT becomes an integral part of competitive strat-
egy, with specific goals in mind to enable the users
concerned gain a competitive advantage by offering flexi-
bility and quality benefits for example. The paper estab-
lished that AMT justification could become problematic if
there is sole reliance on economic analytical techniques.
If however AMT is considered more widely, in the context
of the overall business strategy, then financial justification
becomes less problematic.

If however AMT is considered more
widely, in the context of the overall
business strategy, then financial justifi-
cation becomes less problematic.
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* Tosurvive economically, Japan with lack of natural resources, had to find ways of enhancing their
ability to export manufactured products; thus, eventually debuting into thee world market place.

* The breath taking and least expected historical changes in the erstwhile Soviet Unior Iad by
Mikhail Gorbachev, have strengthened the cause of productivity and quality in the v

" Problems of the future look gigantic today. It is something like what the sea was to us 5000 years
ago as space is to us today.

" Good ideas are hammered out by individuals but require a mass of people to implement them.

" Productivity and quality are satisfying to the people who are in the pursuit of the never ending quest
to improve life on this ear'th.

— M.R.Ramsay in QPM Vol. 10 No. 1 1992 B
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Feature

Have Indian Firms any Manufacturing

Strategy?

Ghansham J Kulkarni & Arun P Sinha

This study evaluates viable strategic patterns followed by
Indian manufacturing units. For this purpose a question-
naire was designed and a survey of manufacturing units
was conducted. The survey reveals that Indian firms have
perceptibly distinct orientations towards manufacturing.
They differ in the aspect of manufacturing they emphasis
and inthe action programmes. Their manufacturing strate-
gies appear to be in different directions, indicating a lack
of coherence and confusion in concept.

Ghansham J Kulkarni is from Allen Bradley India Limited, New Dalhi and
Arun P Sinhais Professorinthe Indian Institute of Technology, Kanpur.

Manufacturing strategy is contained in structural
decisions about manufacturing taken over a time period
that complement each other towards achieving the busi-
ness goals. Forinstance if *Minimum cost tothe customer*
happens to be the intended strategy forthe business, then
many structural decisions should be taken in order to
achieve this goal collectively. These decisions would be
aimed at mass production, standardization of products,
automation, just in time production, efficiency and produc-
tivity improvement, use of information technology and
computers etc. The framework in table 1 identifies the
classes of these structural decisions.

Manufacturing strategy is contained in
structural decisions about manufactur-
ing taken over a time period that com-
plement each other towards achieving
the business goals.

Allthese decisions must obviously be consistent over
time and withthe business strategy. They must be directed
towards the achievement of a distinctive competence in
manufacturing. A manufacturing designed to excel in one
direction will be able to do so in another direction only with
immense difficulty, with great strategic cost and probably
poorly. A system designed for "cost minimization” cannot
offer “ product flexibility" or "volume flexibility” easily. At a

Table 1: Decision Categories in Manufacturing strategy

Capacity - amount, type, timing

Facilities - size, location, focus

Technology — equipment, automation, connectedness
Vertical — direction, extent, balance

Integration

Workforce —-— skill level, pay, security

Quality — defect prevention, monitoring, intervention
Production — computerization, centralization,

planning/ decision rules

materials control

Organisation — structure, reporting levels, support groups
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national level, the Japanese competitive edge of "quality’
is well known, as against the cost minimization by US
industries. Now as the world is taking to "quality’ seriously
(US and European industries included), Japanese indus-
tries are fast moving into another competitive gear of
Manufacturing flexibility.’

The Survey

A survey of Indian manufacturing industries was con-
ducted in order to ascertain their strategic aspects. The
analysis here is based on 17 responses that were received
from various industries such as cement, textiles, cosmet-
ics, metals, engineering, chemicals, petrochemicals,
laminates etc. The respondent business units have an
annual sales ranging from Rs 20 cr. to Rs 1450 cr.
Financial characteristics (median) of the respondents are
shown in table 2.

Table 2. Median Financial Characteristics of the sample

Consistent Aspects of Manufacturing Strategy

The responses on use of 58 manufacturing action pro-
grammes were subjected to cluster analysis. This resulted
insevenclusters (table 4). Each cluster, (i) to (vii), contains
a set of manufacturing action programmes that tend to go
together. For example, in cluster (i) of table 4 SQC tech-
niques in products tend to go together with use of value-
analysis/product redesign.

Table 4 : Manufacturing Strategy Aspects Clustered together

Sales Rs. 202.7 cr
Gross profits as % of net sales 86
After tax Profit as % of net worth 2.2
R&d as % of Sales 0.7
% growth in net sales 24.0
% growth in net profits 88.9

Qualified personnel (such as CAs, MBAs, Engineers)
in the plants account for 20 per cent of total man power.
The median number of employees and the breakup is
shown in table 3.

Table 3. Median Number of Employees

Total Number of employees 1683
Managerial 130
Staff 237
Others 1316
Manufacturing workforce
Direct 1284
Indirect 122

Most of the firms in this sample are public limited in
nature and have foreign tie-ups. Most of them reported net
profits after tax, however, a small fraction also reported
losses.

The responses relate to “Business Unit” rather than
entire company. The Chief Executive orthe Head of manu-
facturing in these business units was asked to respond to
the questionnaire. A set of 58 manufacturing action pro-
grammes was mentioned in the questionnaire. The re-
spondents were asked to show the level of emphasis with
which they are working on these action programmes or
have plans to work on these within the next two years.

i) CONTROLLING QUALITY AND OUTPUT

a) SQC techniques in process

b) SQC techniques in products

c) Use of value analysis/praduct redesign

d) Improved spares policies

e)  Zero defect programmes

f)  Computerization of information/control

g) Introduction of Just-in-time production

h) Computerization of production/inventory control
i) Reduction in manufacturing lead time.

i) IMPROVEMENTS IN HUMAN FACTORS

a) Improved employee selection procedures

b) Improved employee training procedures

c) Reconditioning physical plants

d) Worker safety improvements

e)  Use of quality circles

f)  Automating jobs/manufacturing mechanization
g)  Product standardization.

lii) REDUCING ORGANIZATIONAL UNCERTAINTIES

a) Reorganization of manufacturing facilities

b) Improved purchase management

c) Improved quality of vendorized products

d) Improved labour/management relationships

e) Direct labour motivation

f)  Integration of information system in manufacturing
a) Developing new processes 'for new products

iv) REALIGNMENTS IN PRODUCTS/PROCESS
CONFIGURATION

a) New product introduction

b) Increased R & D efforts

c)  Broader range of tasks to the workers

d)  Buying equipments

e)  Capacity expansion

f)  Reducing size of workforce

g) Developing new process for old products
h) Improvements in preventive maintenance
i) Energy management and efficiency

Iy Defining a manufacturing strategy

k) Improved functioning of support groups

v) ROBOTIZATION AND FLEXIBLE AUTOMATION

a) Introducing robots

b)  introducing AGVs

c) Introducing FMS

d) Relocating plants and facilities

e)  Reducing size of manufacturing unit
f) Closing plants

Manufacturing Strategy



Vl) ORGANIZING AND PLANNING OF PRODUCTION

a) More planning responsibility to workers

b)  Changing scheduling priority rules

c) Inhouse production of hitherto purchased items
d)  Changing organizational structure
e)  Use of special purpose machines

f)  Use of general purpose machines

g)  Capturing marketing and distribution channels
h)  Inéreasing number of vendors

i)  Improvement in vendor training

i) Improvement in vendor financing

k)  Reduction in set up time for jobs

1)  Buying technology

viij COMPUTER AIDED DESIGN, STRUCTURING AND
PRODUCTION

a) Computer Aided Manufacturing - CAM
b) Computer Aided Design - CAD

c) Computer integrated manufacturing - CIM
d) Group Technology - GT

e) Total Quality Control - TQC

f) Improving manufacturability of design

As explained, these clusters represent broad empiri-
cally consistent aspects of achieving market competence
through strength in manufacturing. A discussion of these
seven aspects follows.

Controlling Quality and Output

The programmes listed in this cluster reflect an overail
plan for better ‘control’ on aspects of quality and output.
Statistical Quality Control, Zero defect programme, etc.
emphasize the quality aspect where as computerization of
information/control, computerization of production, inven-
tory, reduction in manufacturing lead time, improved spares
policy etc. emphasize the efficiency aspects. Just-in-time
concept relates to both quality and efficiency suggesting a
competitive priority of either quality or cost.

Improvements in Human Factors

The dimensions here suggest another managerial
focal point in manufacturing, that of improving the human
side. improving employee selection and training, implem-
entation of worker safety programmes and use of quality
circles (which make workers an integral part of upgrada-
tion process) serve this end. Reconditioning the plants,
manufacturing mechanization, product standardization are
used to complement the workforce-oriented programmes
to evolve a complete manufacturing organization.

Reducing Organizational Uncertainties

The dimensions clustered together suggest an orien-
tation towards reducing organizational uncertainties. Im-

provements in purchase management and improvements
in quality of vendorized products are aimed at reducing
uncertainties from suppliers’ side. Improvement in labour
management relationships and direct labour motivation
are used for tackling uncertainties within the organization.
Reorganization of manufacturing facilities, integration among
various information system also indicate efforts in this
direction. Developing new processes for new products is
an attempt to reduce uncertainty faced by the manufactur-
ing from market forces. Firms operating in relatively uncer-
tain environments are likely to emphasize this aspect.

Realignments in product/process configuration

Those firms which shift from their normal configuration
(interms oftype of process such as jobshop/batch/produc-
tion/assembly line/continuous line and product standardi-
zation such as one of a kind to mass production) due to
either product proliferation or new process adoption try to
realign themselves in terms of product process configura-
tion.

New product introduction, increased R & D efforts,
buying of equipments, capacity expansion, developing
new processes for old products or laying off a part of
workforce suggest such realignments, whereas giving
broader range of tasks to workers, improvements in pre-
ventive maintenance, energy management, or improving
the functioning of support groups suggest process changes
of general nature.

Robotization & Flexible Automation

Dimensions leading to robotization and flexible auto-
mation along with those related to closing of plants, reduc-
ing size of manufacturing have been clustered together.
This cluster has been made up of two very distinct aspects.
The cluster lacks explainablity. Some reflection on actual
data showed very low emphasis attached by the most of
firms on the factors listed in this cluster suggesting that
robotization, introduction of flexible manufacturing or clos-
ing of plants are not regarded highly by Indian firms.

Organizing and Planning of production

ltems related to reducing set-up time for jobs,
changing scheduling rules, vertical integration, vendoriza-
tion indicate the emphasis on production planning, opting
for more special-purpose machines, or more general-pur-
pose machines, changing organizational structure, giving
more planning responsibilities to workers or buying
technology suggest an underlying plan for making some
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structural changes in the production set-up. Vertical inte-
gration and vendorization are two alternatives available at
the opposite ends, similarly general purpose and special
purpose machines present two extreme ends. The impli-
cations of vertical integration, technology buying, vendori-
zation and changing organizational set-up are very crucial
in organizing production. Changing scheduling rules, re-
ducing set-up times for jobs, and planning responsibility to
workers also have a crucialimpact on production planning.

Computer Aided Design, Structuring & Production :

Introduction of computer aided designing, computer
aided manufacturing, computer integrated manufacturing,
group technology concepts, total quality control and im-
proving manufacturability of designs have been clustered
together. The developments in computer applications for
production are seen as another competitive edge.

These new concepts and techniques can be used to
derive manufacturing strength. Though use of CIM, CAM
and TQC is not common in Indian industries, they are
probably perceived as the next logical stage of manufac-
turing-strength enhancement.

Strategic Preferences of Indian Business Units

After clustering co-existing action programmes, we
now cluster similar firms, viz. similar in the terms of their
manufacturing strategy orientations. This results in four
clusters, that is, four meaningful types of firms. Using the
seven types of action programme-sets as criterion, Table
5 shows how the four clusters of firms differ on these
criteria.

Cluster | emphasizes reducing organizational uncer-
tainties and realigning the process and/or products,
whereas cluster IV emphasizes heavily on improvements
in human factors and reducing organizational uncertain-
ties. In cluster Il emphasis seems to be on many aspects
whereas in cluster lll no clear pattern of emphasis can be
found.

Preferred Action Programmes In India

Out of the range of possible action programmes of
manufacturing strategy, the sample firms give more impor-
tance to some rather than others. Table 6 shows the first
22 ranked programmes.

Table 6: Ranking on Manufacturing Action Programmes

Rank Action Programme

1 Improving labour management relationships

2 Energy manadement and efficiency improvement
3 Improving quality of vendorized product

4 Improvement in purchase management

5 Integration of information systems in manufacturing
6 Worker safety improvement

7 Reorganization of manufacturing facilities and structure
8 Direct labour motivation

9 Use of quality circles

10 Automating jobs and mechanization

11 Lead time reduction

12 Improving employee training

13 Improving preventive maintenance

14 Computerized production planning and inventory control
15 Defining manufacturing strategy

15 Improving functioning of support group

16 Improving employee selection procedures

17 Reconditioning of physical plants

18 New product introduction

19 Product standardization

20 New process development for new products

21 Spares policy improvement

22 Increasing R & D efforts

Examination of the ranking suggests that the firms in
this sample intend to pursue action plans relating to
workforce, quality improvement, information and control,

Table 5: Firm clusters and their emphasis on different manufacturing strategy aspects

Firm (% of firms) Controlling Improvement Reducing Realignment  Robotization Organizing Computer
clusters quality and in human Organizational  in product/ etc. production  Aided etc
output factors uncertainties process
| (3) Moderate Moderate High High Very low Moderate Very low
Il (5) High Moderate High High Very low High Very high
1] (8) Low Moderate Moderate Moderate Very low Moderate Moderate
v (1) High Very high Very high Low Very low Very low Moderate
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reduction in manufacturing lead time, reorganization and
operating efficiency improvement. There is visible ab-
sence of programmes related to “new technologies”in this
list, suggesting either a lack of understanding of their
implications or barriers that exist in adoption of advanced
technologies.

{ There is visible absence of program-
mes related to “new technologies”
suggesting eitheralack of understand-
ing of theirimplications or barriers that
exist in adoption of advanced tech-
nologies.

Conclusions

Seven broad and empirically consistent “aspects”
were identified amongst the various action programmes
taken up by Indian firms in manufacturing. These are:

* controlling quality and output

* improvements in human factors

* reducing organizational uncertainties

* realignments in product/process configuration

* robotization and flexible automation

* organization and planning of production

* computer aideddesign, structuring and production.

Each of these aspects of manufacturing strategy re-
lates to different ways of building the inherent strength in

manutfacturing. As the aspecis of manufacturing strategy
are derived from confirmed action plan and not from

Manufacturing programmes conducted

.by Indian firms are basically for
patching up some organizational
inadequacies or for product/process
realignments.

conceptualideas of manufacturing managers, they essen-
tially refer to different directions of manufacturing policy of
a firm.

Fromthe four clusters of firms, it however appears that
no Indian firm attempts to follow a directionalized manu-
facturing strategy. Most have a mix of diverse aspects.
Manufacturing does not not yet take a strategic role as it
ideally should. The efforts are diffused and non-direction-
alized.

Manufacturing programmes conducted by Indian firms
are basically for patching up some organizational inade-
quacies or for product/process realignments. This is evi-
dent fromthe sizable cluster of Indian manufacturing units
that bank on computerization of manufacturing, organiza-
tional uncertainty reduction, and product/process realign-
ments.

A noticeable gap is the absence of a perspective plan
for introducing new technologies. The implications of new
technologies on competence do not seem to be clear to
firms. Import happens to be the most popular source of
technology and equipment. Absence of directionalized
manufacturing strategies also is perhaps a result of less
competition; hence the firms do not perceive a necessity
to build a manufacturing strength in a particular direction.

OJ
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Communication

Towards A Learning Organization

Between April 1 and 3, 1992, | attended the 24th
International Human Resources Management Conference
in Paris. This is an annual platform to study and discuss
new approaches to contemporary problems in organiza-
tion development. The meeting was attended by over 400
participants from more than 30 countries.

It was interesting to find that among the various topics
discussed, many contributions were devoted to the con-
cept of a “learning organization”. It seems that it is being
studied on a large scale whether this concept can be
developed into a useful tool for organizational develop-
ment. Before | briefly give my own conclusions about the
importance of this concept in daily organizational prac-
tices, let me breifly summarize 3 contributions made
during this conference, which can provide a conceptual
framework, an overview of the contemporary thinking on
“the learning organization”.

First, Professor Ahmet Aykag of IMD, Lausanne (Swit-
zerland) devoted a speech to the necessity of developing
a new way of thinking to successfully approach the major
organizational problems of today:

“There is no more need for more refined tools. What is
going on is that the thinking in terms of causality, analyti-
cal thinking, is not the right way to solve many of the
problems facing organizations. This thinking in causality
implies that somewhere there is an objective truth to be
found: the right solution. And that you have to find a way
to get there, by analysing parts of the problem (reduction-
ism). This is a mechanistic way of thinking”.

Aykac then explained the origin of our contemporary
“thinking in causalities”. From Aristotle, St. Thomas Aqui-
nas he cameto the physicist Heisenberg, who was the first
to prove that there is no such thing as objectivity; then
Godel who proved that systems can never do the job they
were designed for; then he came to the current chaos-
theory on management. He concluded that this develop-
ment means the end to the logical, analytical thinking so
strongly advocated by Newton and Darwin.

Hetranslatedthis to day-to-day management practice
as

1. Don't try to find the right answer: every answer is
right.

2. Define the reality which the organization can see
and according to which it can act.

3. Give people the confidence to act in uncertain
situations.

Management is not “decision-taking” but persuading
people to observe and to act. Not through analysis, but by
talking a lot to your people, in another language, in meta-
phors. Because language forms part of the linear thinking
system.

He argued that the influence of a manager in attaining
his goals is minimal: like roulette. And that in attaining his
goals, wisdom in acting is superior to wisdom in thinking:
“Look at a squash player: when the ball comes, he has no
timetothink, he has to make split second judgement about
speed anddirection, and split second decisions about how
to hit, where, how fast. And many times this wisdom in
acting proves to be perfectly adequate. In a rapidly chang-
ing environment it is important to stop trying to control
behaviour. Look at the Viet-Cong, how they have beaten
the well-organised and well-controlled US Army: they
worked in semi-autonomous teams, decentralised, too far
away from headquarters to be coordinated and to get
instructions. The lesson is: those in the field, who have the
information, they must act and make decisions. So you
have to legitimise errors, mistakes, because people learn
fromit. Mostly, all energy is spent to prevent mistakes, but
you then deprive people of the ability to learn. Above that,
in situations of high uncertainty, control tends to become
excessively expensive.

The higher you rise in organizations,
themore important itbecomestotrans-
form your analytical skills into devel-
opment skills: the image of the organi-
zation as a machine must be replaced
by the image of the organization as a
living organism.

The possibility to control social phenomena is mini-
mal. Learning has to take its place in the management
process: “Look how the ball is rolling and act!” Do some-

Towards A Learning Organization



thing, don't stop the game, because’the situation will
become paralysed.” Apply double-loop learning:

Not:

actions .............feedback........... corrective action (single
loop)

but

action................feedback........... review your expectations
(double loop)

The higher you rise in organizations, the more impor-
tant it becomes to transform your analytical skills into de-
velopment skills: the image of the organization as a ma-
chine must be replaced by the image of the organization as
a living organism.

Second is Professor Daniel Quinn Mills of Harvard
University (USA). His view on the learning organization:

“All organizations learn. But the question is: do they
learn effectively? Success has many parents, failure none.

An organization learns in 3 ways:
1. Through individuals who learn.

2. By including what individuals learn into policy and
procedures and structures in computer and soft-
ware programmes that make decisions for people.

3. Through mergers and acquisitions, new knowledge
is introduced in organizations.

Item 1) The disadvantage is that this learning is not
always transferred to the organization. It is im-
portant to feedback your learning from seminars
and the like to the organization.

For a learning organization, the num-
ber of hierarchical levels is certainly to
be reduced!

Item 3) Another disadvantage is that people often do
not want to learn from each other. 70% of

mergers fail!
What are the features of a learning organization:

* There is a commitment to learn

* Thereis amechanismtotransferthe learningofthe
individual into the procedures

* There is openness

* Last but not the least: for a learning organization,
the number of hierarchical levels is certainly to be
reduced!

Third is Mr. Garham Galer, Corporate Planner of Shell
International Petroleum Company in London. His observa-
tion as to the learning organization:

“To err is human, to forgive is not company policy”

Mr Galer has made extensive efforts to transform his
periodical planning processes into learning processes,
and talks about his experience in doing so:

“Organizational learning is a fashionable theme. It 1§
important to find out what we can do with it in practice.
Successes in companies directly relate to learning proc-
esses in people, but there are many obstacles for learning
in an organization:

* not enough awareness of the outside world
* using traditional patterns of thinking

* time-pressure

“To err is human, to forgive is not
company policy”

In my work as a planner, | try to develop various
scenarios and then conduct v orkshops with line manag-
ers to discuss these and make decisions. The leading of
these workshops, the art of organizational conversation, is
very important: the orchestration of these processes. Half
of the managers at Shell look at planning in this way that
they expect the planning to be reduced. And to control if
they do. The other half especially wants to learn fromthem,
“from the deviations”. The main characteristics of a learn-
ing organization are:

* the management makes clear, by observable ac-
tion, that it is committed to learning as a goal

* openness is encouraged with regard to ideas from
outside

* the desire to do better

* freedom to experiment

* tolerance towards mistakes

* trust in the judgement of colleagues

* follow-up on initiatives to learn frem them;

* acontinuous effort.”

-
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| would like to give some conclusions on ‘the learning
organization” based on my experience as a consultant:
The learning organization, as a tashionable concept, is
typical of the need to find answers to many contemporary
organizational problems. Especially to those that seemto
be of a structural nature. It is important that this concept
does not claimto be a ready-made answer: it suggests that
alearning process is the way that can lead to finding useful
answers. This approach | consider more realistic than the
many ideas that are suggested to managers to be able to
solve all their problems.

It suggests that a learning process is
the way that can lead to finding useful

answers.

But, as is the case with many of these fashionable
waves in management many people are -active in the
sphere of concepts, ideas, but few are putting them into
practice. Graham Galer is one of the exceptions, but inour
NP! Institute for Organizational Development we have
introduced learning processes in organizations for many
years now, and gained interesting experience. The rea-
sons that it is so difficult to put the concept of a learning
organization into practice are the following :

Managers and consultants are not often specialists
on the question of how people learn, how one can
make them learn and how one can make this
learning happen on a collective as well as at an
individual level. This requires study and under-
standing of learning processes and teaching skills;
and this, in turn, requires thorough knowledge of
the human nature. In my view, managers and
consultants still have to improve onthis side of their
profession.

The rewards are large once they enter this path,
once they invest not only in management and
organizational know-how but also in knowledge
and skills concerning learningprocesses inpeople.
Incombining these two aspects in practice, creative
answers and approaches can be found that really
bring some of the structural problems in organiza-
tions a big step forward. And combining the organ-
izational aspect and the learning aspect, that is in
fact what the concept of a learning organization
suggests to do. Who dares?

F.J.C.M. van Koolwijk

NPI - Institurte for Organization Development
P.O. Box 299

3700 AG ZEIST

The Netherlands
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'Sources of Leadership Success:
'Lessons from a Peach Tree
|

.‘ One of the most important lessons I've ever learned
| about leadership success came from my peach tree. The

' lesson was :
| “You can't have the fruitunless you take care of the roots.”

f' It was a small peach tree growing in my front yard, but
| it produced lots of fruit. Beautiful, golden, sweet, juicy
!. peaches. As with most crops, the peaches didn't just
| appear suddenly; they grew gradually through a process.
' Spring leaves first appeared on the tree, then blossoms,
" and finally tiny beginnings of the fruit. TRe tiny nubbins
| steadily grew larger uniti the whole tree was covered with
mature fruit. | had to prune and spray the tree occasionally,
- butother than that | just picked and ate the fruit. And every
spring it produced a new crop.

. Then one spring something different happened. the
leaves came out as usual; the blossoms appeared; some
| of the tiny fruit nubbins even appeared. But then every-
| thingchanged. The leaves that had always been so green
| and lush began to turn yellow and wilt. And the fruit
. stopped growing larger. | assumed it was a problem of
water. | quickly soaked the tree. It continued to wilt.
. Alarmed, | called a tree specialist. He said it sounded like
. peach bores. He told me to check just under the soil. I'd
never heard of peach bores, but | followed his instruction
and checked, Sure enough, just a few inches under the
' soil, where the trunk ended and the root system began, |
. found them:; little white peach bores. They had eaten all
| around the base of the tree—not clear through the trunk,
| just through the outer layer. But since the nourishment
. from the roots flows through the outer layer, these little
bores had effectively cut the tree off from its roots.

Itried everything | could to save the tree. But it was too
late. Severed from its roots, the tree died. And with it, my
fruit. | was left with only dead wood, and a message:

“You can't have the fruitunless you take care of the roots.”

“You can’t have the fruit unless you take
care of the roots.”

The Qrganizational Tree

The same message applies to leadership: You can't
have the fruit (the results) unless you take care of the roots
(the sources). An effective organization is a lot like a tree;
an organization also has three parts:

* A purpose for which it exists (the fruit)
*  The means to nourish that purpose (the trunk and
branches)

* A source that supports both the p rpose and the
means (the roots)

Let's look at each of these in more detail.

For an organization, the purpose almost always in-
cludes quality, productivity, and profit. These constitute
the organizational fruit. | personally believe that people
should also be here. People are not only the means of
achieving quality, productivity and profit, bui people—
happy, growing, productive people—are one of the most
desirable results, perhaps the most important “fruit.”

ORGANIZATIONAL FRUIT

QUALITY
“»N\ PRODUCTIVITY

' ‘ ey ™ PROFIT
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The means through which the tree receives nourish-
ment is its trunk and branches. This is so obvious that
sometimes we miss its significance. Unless there is nour-
ishment flowing from the trunk and branches into the tree,
there will be no fruit.

In the case of an organization, the means are the
people. Results are achieved by people working together.
Thus, the three C's of cooperation, communication, and
commitment are essential. Withoutthesethree C’s, the or-
ganizational results of quality, productivity, profit and people
will not be achieved.

Y ORGANIZATIONAL MEANS:

COOPERATION
COMMUNICATION

COMMITMENT

But here is the point we often forget: the trunk and
branches of the tree are not the sources of nourishment.
They are only conduits. They are the means through which
the nourishment flows. The real sources of the nourish-
ment are not visible. They are below the surface. They are
the roots. Even though we don't see the roots, if we want
the fruit, we must attend to them.

They are the character, principles, and
values of the people within the organi-
zation. These are the organizational
“roots”.

It's the same in an organization. Teamwork, commu-
nication, and cooperation are not the sources of an effec-
tive organization. They are the means or conduit. The
sources that nourish and feed the flow of teamwork, com-
munication and cooperation in an organization are much
deeper. They are the character, principles, and values of

the people within the organization. These are the organ-
izational “roots”.

Even though the sources of nourishment for both a
tree and an organization are beneath the surface, they are
clearly the most important aspect of both. If the organiza-
tion is severed from its roots, it will die just as surely as a
' tree that is severed from its roots. Severed from its roots,
both a tree and an organization may appearo.k. forashort

period oftime (like a cut Christmastree does), but both will
cease to receive nourishment, and soon wither and die.

ORGANIZATIONAL ROOTS:

CHARACTER

,'c\{ﬁ_.fqpmcwms

VALUES

Successful Leadership

What does this have to do with leadership success?
Simply this: Inorderto obtain the results (fruit), leader must
take care of the sources (roots). In order to better under-
stand why and how a leader should take care of the roots,
let's look at the three parts of an organization in terms of
their levels.

In an organization, the fruit or the results (which
include quality, productivity, profit, and people) are organ-
izationaland managerialconcerns. This means that at this
level, the leader’s primary concerns are for results, either

In order to obtain the results (fruit),
leader must take care of the sources
(roots).

1 ~ad~ :hip e 'rrpae



RESULTS (Fruit)

Organizational

LA e Managerial
* Eevels
MEANS (Trunk & Branches)
Interpersonal
A Level

SOURCE (Roots)

: Personai
=Y Level

-

ofthe organization as a whole, or of separate divisions, de-
partments, or work groups. And how does a leatler get
these results? Through the level just below it.

The level below consists of the trunk and branches, or
the means. liems such as cooperation, communication,
and commitment are the means through which the leader
achieves results. These are interpersonalconcerns—how
people work together. No matter how much leaders want
or demand quality, productivity, and profit, they can only
get them through the cooperation, communication, and
commitment of their people. These are the only lasting
means. And getting these depends on the bottom level.

The bottom level is the root system or the source of
nourishment. In an organization, roots consist of charac-
ter, principles, and values. These are personal character-
istics. Because they are personal and below the surface,
it is easy to forget about them. But not considering them is
as risky to an organization as not considering the roots of
my peach tree. Because they are the source of everything
else, this is the highest leveraged area that a leader can
work.

For the items at each level it’s not usually a matter of
having them or not having them. It's a matter of degree. At
each of these three levels, one might have a little or a lot.
For example, with the tree, one might have a little or a lot
of fruit. With an organization, one might have little quality,
productivity, and profit, or a lot.

With atree, the trunk might have only a smali restricted
conduit through which only a little nourishment flows, or it
may have a wide, free-flowing conduit through which a lot
of nourishment flows. With an organization, there might be
a little or a lot of communication, cooperation, and commit-
ment. A lot of it will lead to a lot of “fruit"—that is, quality,
productivity, and profit—while a little of it will lead to only
a little “fruit”.

At the source, there might be a little or a lot of
nourishment flowing from the roots of the tree and the fruit
will depend on the nourishment reczived. So is the case
with an organization.

The Flow of Trust

There is one more item that is important in both the
tree and organization. Itis the fluid that allows the flow. F-gg
the tree, it is water. Water must flow from the roots, &
throughthetrunk, andinto the fruit. It is this flow that carries
the nourishment from the roots through the trunk and
branches to the fruit.

In the case of an organization, it is trust.

For the organization, trust must flow at each level. At
the managerial/ organizational level, the degree of trust is
a reflection of the degree of control enforced by manage-
ment styles, systems, structures, etc. High external control
usually indicates that there is little trust; low external con-
trol, on the other hand, usually means that there is a high
degree of trust. Without high trust at the managerial and
organizational levels there will be little “fruit” or results. The
most successful leaders work to nurture this trust by at-
tending to the level just below it.

ST

At the intermediate level, there must be interpersonal
trust. Interpersonal trust is evidenced by open communi-
cation, cooperation and teamwork. Without interpersonal
trust, there will be little managerial or organizational trust.
And little results. Interpersonal trust—that is people trust-
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FRUIT
(Results)

- QUALITY
- PRODUCTIVITY
- PROFIT

Managerial &
Organisational
Trust

BRANCHES
(Mcans)

- COOPERATION

- COMMUNICATION

ROOTS
(source)
- CHARACTER
- PRINCIPLES
- VALUES

Personal
Trustworthiness

ing each other—is the key tc managerial and organiza-
tionz! trust. This is why the most successful leaders work
to nurture interpersonal trust. And how do they do it? By
nurturing its source.

And what is the source of interpersonal trust? Where
does it come from? It is the inevitable counterpart of trust
at a personal level termed “Personal trustworthiness.”

At the source there must be personal trustworthiness.
Personal trustworthiness is evidenced by integrity, honesty,
personal responsibility, follow-through, etc. Without
personal trustworthiness, there can be little interpersonal,
managerial or organizational trust. And personal
trustworthiness comes from the character, principles and
values of individuals. This is why the most successful
leaders focus much of their attention on these
items.

Successful leaders must achieve trust at each of these
levels in order to have successful organizations. Trust at
these various levels are dependent upon each other.
Managerial and organizational trust are dependent upon
interpersonal trust. These are the public victories, or
victories with other people. Interpersonal trust is depend-
entupon trustworthiness. Trustworthiness is a personal or
private characteristic, a victory that must be won by
individuals-a private victory.

Inside-Out Leadership

There are three things we can conclude about the re-
lationship between these levels:

1. Thepublicvictory atthe Interpersonallevel (that is
cooperation, communication and commitment) is
the key to organizational effectiveness. It produces

the “fruit” or the results (the quality, productivity,
profit, people).

2. Theprivate victory atthe personal level (thatis the
character, principles, and values is the key to the
public victory.

3. Unless leaders attend to the roots at the personal
level, they won't get the “fruit” at the managerial
and organizational levels.

The levels of trust can be represented by four circles.
They represent an inside-out approach to leadership. At
the centre is personal trustworthiness. Personal trustworthi-
ness leads to interpersonal trust, which in turn leads to
managerial trust (or empowerment), and organizational
trust (or alignment).

Taking a Personal Look

Using this organizational tree example and the four
circles, analyze your own organization and your leader-
ship within it by asking:

1. What results are most important to me, my work
group, department, organization? What “fruit” do
I want? (Consider qualily, productivity, profit,
people, etc.) To what degree am | getting it?
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2. What are the means needed to get these results?
(Consider the importance of cooperation, com-
munication, commitment, and so forth, as ways to
achieve the results.) To what degree do we have
them?

3. What are the sources that nourish these means?
(Consider character, principles, values, etc.) To
what degree do we have them?

If you want to increase your own leadership success,
the key is to increase the flow of trust that leads to success.
Andthe way to increase that flow is to nourish the sources.
The sources can only be nourished at the roots by devel-
oping character around principes and values. And the best
place for leaders to start—perhaps the only place—is with
themselves. Peter Senge, author of The fifth Discipline put
it best:

“The core leadership strategy is simple: Be a
model, commit yourself to your own petsonal
mastery. Talking about personal mastery may
open people’'s minds somewhat, but actions al-
ways speak louder than words. There's nothing
more powerful you can do to encourage others in
their quest for personal mastery than to be serious
in your own quest.”

Lasting Leadership Success

Only the personal character, principles and the values
of the leader can nourish and produce lasting success. By
compromising character, principles and values, leaders
may achieve temporary results, but they may destroy
themselvesinthe process. James Michener illustrates this
in his book, The eagle and the Raven.

Michener describes the results achieved by two rival
generals, Sam Houston and Santa Anna. The two men
were similar in many ways. Both were egotistical, brave,
ambitious, moody, clever, quick to make decisions, and so
forth. Both were generals and presidents of their respec-
tive countries. But, in spite of the similarities, they pro-
ducted vastly different results. Though it was not always
immediately achieved., Sam Huston witnessed the final
victory of almost everything he tried to accomplish. In the
words of Michener,

“He left everything he touched somewhat better
than it had been before he assumed responsibility

As aresult, Sam Houston is now “enthroned in Texan
hearts.”

The opposite is true of Santa Anna. Michener writes :

“...when he finally departed the national scene, he
left Mexico infinitely worse off than it had been
when he had assumed control...As a political leader,
he was not only a disaster, but what was worse, an
embarrassment.”

As aresult, inMexicotoday, ‘there is no grand national
monument honoring him even though he was the domi-
nant figure of his era. Mexicans try to forget him.”

What made the vast difference in the results of these
two men who were so similar in so many ways?

Michener concludes,

“Similar in much, they differed in one crucial dimen-
sion. Houston had a heart of oak forever loyal to the
principles to which he had been bred and which he
had nurtured during his embattled career. Santa
Anna was a bending willow, subservient to every
storm, elegant and daring but never faithful to any
principle, not even those of his own devising.

Michener summarizes the lesson that my peach tree
taught me:

“A national leader may accumulate a spectacular
chain of temporary results but unless his character
has been forged in the fire of integrity and his
actions in the crucible of hard-edged reason, his-
tory will refuse to stamp him with the seal of great-
ness.

Like'the roots of tree, the sources of leadership suc-
cess lie below the surfac -. They are the personal caracter,
principles, and values of the leader. The most successful
leaders work to develop these “roots” in themselves, in
others, and in the organization they lead. They do it
because they've learned the lesson from the peach tree:

“You can’t have the fruit unless you take care of the
roots.”

D.H. (Dee) Groberg:

The Covey Leadership Centre
3507, North University Ave
Suite 100, Provo, Utah 84604,

forit.” United States.
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Special Report

Role of Managers in the Age of

Internationalization

Katsuhiro Utada

Internationalization involves current policies in Japan for
promoting a nation wide awareness on the roles Japan
must play inthe world in cultural, business and otherterms.
It is anticipated that globalization and the liberalized
market will be further' promoted towards the 21st century.
Japanese managers are expected to fulfill a crucial role in
this context according to Katsuhiro Utada, Honarary Chair-
man, Ajinomoto Co. Inc Tokyo, Japan

Excerpts from Utada’s address atthe 34th session of the Asian Produc-
tivity Organisation Governing Bedy on July 21 - 24, 1992, Tokyo.

The business environment of the Japanese corpora-

tions today, involves the following issues :

Globalization and Liberalized Market,
Maturing Societies,

Changes in Work Concepts and Attitudes (Ageing and
Diminishing Work Force),

Global Environmental Problems, and

Progress of Technology and Advanced Communica-
tion.

Globalization & Liberalized Market

It is anticipated that globalization and the liberalized
market will be further promoted towards the 21st Century.
There will be more emphasis on the following: 1) Develop-
ing and maintaining free markettrade, 2) contributing tothe
betterment of society on a worldwide scale, including the
establishment of more harmonious inlernational relations,
and 3) furthering interdependence on a worldwide scale.

Effort must be directed towards devel-
oping, maintaining, and consolidating
free market trade for the betterment of
economy on a worldwide scale.

Free Market Trade

Effort must be directed towards developing, maintain-

ing, and consolidating free market trade for the betterment
of economy on a worldwide scale. The economy will have
to be‘improved based on free trade principles. This will
involve enlarging the scope of liberalization by GATT
(General Agreement on Tariffs and Trade) and executing
effective trade policies in the former Eastern-Block na-
tions. Each nation should enthusiastically extend their
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efforts for maintaining free trade and establishing an
appropriate worldwide free trade system. Members of
regionaleconomic zones such as those belonging to

' NAFTA, EC, and AFTA, should collaborate in this effort.

Contributing for the Betterment of Society

To attain a high degree of reliability in the international
market—it becomes necessary for a corporation to de-
velop internationally-accepted concepts and values. This
involves carrying out corporate activities based on a world-
wide perspective, with consideration on factors such as
freedom and liberty, democracy, peace, human rights.
market economy, environmental protection and preserva-
tion, and so on. Japan, which has greatly benefitted from
free trade, must not only work towards liberalization of its
market, but also amend and modify its domestic regula-
tions and standards for enabling harmonious business
transactions with each nation of the world, in terms of
procurement of parts, sale of commodities, financing, and
the like.

Consumer consciousness is becom-
ing more diversified these days and
individualistic life-styles are being
pursued with rising demand for in-
creased personal comfort, prosperity,
enjoyment, and satisfaction.

Worldwide Interdependence

It is anticipated that the exchanges among corpora-
tions of the world, in terms of products, finance, and tech-
nologies, willbecome more active and that a global market
will emerge.There are many Japanese consumer indus-
tries doing business overseas. in an attempt to attain a
foothold on the international scene. Other Asian nations
should also develop and become capable of playing lead-
ing roles in contributing to wor'd growth; a mutual interde-
pendence between such nations and Japan can be estab-
lished for achieving more lucrative prospects.

Maturing Societies

Consumer consciousness is becoming more diversi-
fied these days and individualistic life-styles are being
pursued with rising demand for increased personal com-
fort, prosperity, enjoyment, and satisfaction. We also
anticipate a trend towards more stabilized life-styles, both
in material and spiritual terms, with emphasis on family
and regional factors.

In view of such a situation, conventional businesses
and products have reached a state of saturated growth.
We have entered an age where there is more emphasis on
quantitative stability of a product than on its qualitative
productivity. There is a pressing need for active deploy-
ment of management systems and personnel in new pro-
ductiontechniques and product development which match
this trend. Future corporations will direct corporate activi-
ties, and concepts, to match social concepts and needs
apart from improving their efficiencies and business capa-
bilities.

Changes in Work Concepts & Attitudes

Itis forecasted that there will be a significant decrease
in the young work force in Japan in the latter 90s. Decline
in birth rate is leading to an age where there will be a high
ratio of aged people. Japan will inevitably experience a
serious shortage of professional workers, not just the
young. There will be a shortage of technical staff for
achieving corporate growth and carrying out overseas
projects.

Concepts and attitudes towards work are becoming
complex. The attitudes of employees are becoming diver-
sified, each empioyee having his or her own work objec-
tive, work-consciousness, and demand in work conditions.
The personnel departments of corporations will have to
devote exceptional effort in employing and retaining per-
sonnel.

Global Environmental Problems

The earth's environment is a valuable asset of the
entire human race, Solying its problem is a global issue.
Environmental problems include the global greenhouse
effect, disruption of the ozone layer, acid-rain causing NOx
and SOx contaminants, disposal of various waste, deser-
tification, and the deforestation of tropical rain forests. We
must establish and carry out effective measures to solve
these problems. This involves all levels of concerns, the
state, corporations, consumers, each and everyone of us.
Pollution preventive techniques must be developed and
put to use on a worldwide basis. The use of the Earth’s

The Earth’s environment is a valuable
asset of the entire human race, Solving
its problem is a global issue.
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resources must be economized, energy-saving estab-
lished, and reduction made on waste generation, not only
in the industrial level, but also in the general consumer
‘evel. Life styles should be modifiedto achieve such goals.

Progress of Technology and Advanced
Communication

Creative technologies must be researched and devel-
oped for future industrial progress. On the other hand, our
cost-consciousness is expected to become more levelled
off on a global sense, owing to the provision of various
information provided by advanced communication. The
90s is an age of advanced communication capabilities
where the information media is shared by many on an
unprecedented scale. The development of technological
innovations and advanced communication is not merely
providing new business opportunities, but solutions for
various business issues, such as improving productivity,
reducing costs, saving labor and energy, and preserving
ourenvironment. Technological capabilities, including data-
processing capabilities of a corporation will have great
impact on a corporation’s growth.

Creative technologies must be
researched and developed for future
industrial progress.

Japanese Corporations - Competitiveness

Japanese corporations frequently haveto face severe
competition involving free trade and market economy
issues. Changes in the business environment are met
adequately, by persistent effort made by the management
and labour force. This consolidated efiort is making it
possible to meet market demands, by providing high
quality products and services, ttimely and at low cost. Con-
sequently, Japan has attained not only a powerful mana-
gerial capability, including its technological expertise but
has also emerged as a world financial power.

Driving Force

A corporation’s competitiveness in the international
market varies with the type of its business. Accordingly,
the driving force between such competitiveness also
depends on the type of business, as well as on current
trends. The six factors which have supported the competi-

tiveness of Japanese corporations, in particular during the
time following the Second World War are as follows :

Management based on Long-term Perspective

The first factor is management based on a long-term
perspective. An important characteristic of the Japanese
corporate society is that effort is directed towards achiev-
ing long-term prospectives, rather than short-term profit.
Production, sales activities, intense capital investment,
andtraining of personnel are all carried out in view of long-
term perspectives. The money spent for capital invest-
ment per capita is twice that of the United states. Japan is
the biggest investor of capital in the world. Investment is
made notonly for attaining competitiveness inthe market,
but also for health and welfare, pollution prevention, and
other factors which implicate a lasting development of a
corporation.

. Animportant characteristic of the Japa-
nese corporate society is that effort is
directed towards achieving long-term
prospectives, rather than short-term
profit.

Superior Labor Quality & Stable Management/Labor
Relations

The labor force of Japanese corporations is
sufficiently motivated and the quality of work is superior in
world standards. The mainreason forthis is that Japanese
employees are hardworking. Corporations offer on
incentives and this is the impetus for eager participation in
work. From a long-term perspective, corporations provide
their employees with various education and training
programmes and this leads to favorable results. The
excellent cooneration between management and work
force is another significant factor. Labour unions are in
most cases in-house, a practice that helps maintain a long
term harmonious and well-balanced management/
labor relations.

User oriented Policies

Japanese corporations are customer oriented. Prod-
uctdevelopment, production, sales, distribution, and after-
sales services, are all carried out with full consideration
givento customer needs. There is emphasis on the quality
and safety of products. Care is taken to maintain a good
delivery service, installation, after-sales services, and so
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From a long-term perspective, corpo-
rations provide their employees with
various education and training pro-
grammes and this leads to favorable
results.

on. Competition between manufacturers is very severe in
Japan, to the extent that a corporation successful in the
Japanese market is capable of competing in the world
market.

Dual Effect of Quality Control & Cost Reduction

Japanese corporations have not only accomplished
cost reduction, but have also dealt with social and con-
sumer demands, such as those involving environmental
protection issues and assurance of product quality. Qual-
ity control circles and other employee participation groups
have greatly contributed to this success. Intense quality
control and pollution prevention measures themselves are
factors which increase cost. However, overall cost reduc-
tion and higher productivity can be achieved by reducing
the inventory of materials, parts, and intermediate prod-
ucts; preventing the occurrence of defective items; and
stabilizing quality control.

Business Network & In-house Communication

Japanese corporations maintain continued and stabi-
lized dealings with relevant industries, such as those
involving procurement of materials, parts, capital, equip-
ment and facilities. Information on the business environ-
ment, and market trends, is exchanged. Technology is
shared for co-development of products. Such practic€ has
led to significant saving of inventory and helped establish
technical progress. Good in-house communication and
cooperation between different departments and divisions,
including all personnel involved in sales, manufacturing,
production (including testing and evaluation), designihg,
research and development enable the corporation to ob-

Japanese corporations have not only
accomplished cost reduction, but have
also dealt with social and consumer
demands, such as those involving
environmental protection issues and
assurance of product quality.

tain an overall picture of current customer needs and
demands.

Medium - & Long-term Factors

The following are some major factors which influence
Japanese competitiveness in the international market,
both in medium - and long-term perspectives. The follow-
ing 4 factors are domestic-orientated.

Diminishing Labor Force

In Japan shortage of labour force is expected in the
latter part of the 90s with a big impact on the domestic
economy. This labor shortage will bring about the hiring of
the aged and more female workers. This labor shortage
will also constitute an incentive for establishing production
and sales systems with less dependence on human labor.

Trends in R & D and Capital Investment

Maintaining a high technology for competing in the
international market depends on the improvement of re-
search and development capabilities. Sufficient number of
researchers and adequate funds should be available for
R&D projects and facilities. The objectives of capital in-
vestment have conventionally included increase of pro-
ductivity and sales, energy-saving, research and develop-
ment. Being competitive in the international market will
depend on achieving higher productivity based on labor-
saving investment, in view of the labor shortage and higher
labor cost.

Current Trends in Fund Raising

Ever since the disruption of Japan’s so-called bubble
economy, it is becoming more and more difficult to raise
funds from the money market. There is increased demand
for investment directed at Japan, due to the worldwide
demand for funds. An increase in fund raising costs is
anticipated.

Trends in Globalization

The following are the three foreign-orientated factors
which affect Japanese competitiveness in the interna-
tional market.

Recovery of the U. S. Industry

There are a number of major U.S. corporations, in
particular industries which are enjoying favorable growth.
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These employ higher capital investment and earn higher
profitthan top-class Japanese corporations. However, the
overall competitiveness of the U.S. industry in the interna-
tional market is said to be declining. It is reported that the
U.S. industry is adopting Japanese business practices, in
particularthe Keiretsu - Japanese company groups formed
by interlocking share-holdings for increasing productivity
and considerations are also being made on large-scale
reduction of investment tax. Ifthe U. S. military budget will
continue to be shifted for commercial use, U.S. corpora-
tions will regain and revitalize their former competitive-
ness and become a high contender in the international
market.

It is reported that the U.S. industry is
adopting Japanese business practices,
in particular the Keiretsu—Japanese
company groups formed by interlock-
ing share-holdings—for increasing
productivity.

EC Unification & Reorganization Power

There is currently a trend of corperate mergers in the
world, whereby a corporation of one country merges with
that of another. Market unification is also in progress inthe
EC.1iiberalization of trade is under way in many parts of
the world. If such trends lead to the establishment of inde-
pendent economic blocks and isolated economies, this will
have unfavorable consequences on Japanese corpora-
tions.

Interdependence among Asian Nations

Many Asian nations, particularly in the Far East, are
currently experiencing significant economic growth. Such
growth has already led to serious competition in a few
Japanese markets. This means increased procurement of
parts and purchase of products from these Asian nations.
Consequently, Japanese corporations and consumers will
be more dependent on corporations representing these
nations. Japanese corporations can provide regional econo-
mies in Asian nations, with technology, capital, and serv-
ices. This will enhance interdependence and lead to a
mutual gain for competing in the international market.

The Age of “Kyoser” (Mutualism)
The word “Kyosel” can be used to describe the con-

ceptof the coming age where a paradigmatic reformwill be
necessary, both domestically and internationally. Kyosei

can be expressed as “Symbiosis” or “living together in
harmony” Three elements constitute Kyosei : mutualism
between corporation and society; between corporation
and individuals; and between corporation and the world.

The Kyosei between corporation and society is a
problem yet to be solved because ofthe distinct separation
between corporate and social theories. The upstream and
downstream theory, (the idea that a manufacturer is situ-
ated in an ‘upstream’ position, while the consumer is
somewhere ‘downstream’) should be reversed if a busi-
ness wants to survive in the competition. In the previous
era of significant economic growth, demand exceeded
supply. The situationis currently reversed and today many
similar products are stacked in retail stores. Hence corpo-
rations must conduct business underthe conceptthat con-
sumer and distributors are upstream and the manufactur-
ers downstream.

For example, a primary concern of the Japanese
consumers is that a food product should be fresh. Super-
markets and convenience stores will not stock any food
products unless they indicate a recent date of manufac-
ture. The normal practice is to return to the supplier any
food product that remains unsold after a designated date.
Small-stock frequent deliveries are often stipulated.
Manufacturers and wholesalers have to cope with.this
situation. If this situation remains unchanged, not only will
there be cost increases in social terms, but also environ-
mental problems due to ever-accumulating waste. Corpe-
rate actions must be taken after deciding firm directions,
not merely by making judgement based on specific circum-
stances and needs of a corporation, but in full view of social
and public perspectives. ‘Kyoseibetween corporation and
society’ is a state where both the manufacturer and con-
sumer have to compensate in order to lead a mutually
harmonious life. -

As forthe Kyoseibétween corporation andindividuals,
a corporation must provide for the personal needs of its
employees. Disputes involving work hours and vacations
should be solved amicably . A diligent worker reaching
retirement age finds that he cannot afford to buy a house
in the city. Meanwhile, the company he had worked for is

~ prosperous. Something is definitely wrong here.

A diligent worker reaching retirement
age finds that he cannot afford to buy a
house in the city. Meanwhile, the com-
pany he had worked for is prosperous.
Something is definitely wrong here.
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Kyoseiinvolvesrespectingeach other’s
individualism and culture, and coming
up with mutual points of agreement
while criticizing, disputing and com-
peting with each other.

As for the last element, the Kyosei between corpora-
tion and the world, Japanese industrial products are used
in every corner of the world, including the U.S.A. and
Europe. Reasons for this can be given as the quality and
low cost of such products. However, the issue often arises
whether Japan is competing in the world market following
the same standards of other developed nations, in terms
of work ratio and hours. Japan is also an outstanding
creditor nation, with its ODA rating alternating between
first and second. Direct investment overseas has signifi-
cantly increased; simultaneously problems are surfacing
consequent to fiction in terms of social, cultural, and hu-
.manitarian values. We hear frequent complaints that
Japanese going overseas tend to create their own commu-
nities and avoid mingling with local people; that Japanese
do not engage in local community and volunteer activities.
The Japanese, especially those going overseas, must
exhibit and exercise good corporate citizenship. Kyosei
involves respecting each other’s individualism and culture,
and coming up with mutual points of agreement while
criticizing, disputing and competing with each other.

Accepted & Trustworthy Corporations

A corporation in an age of Kyosei will not be able to
develop or continue business uriless it is accepted, both
domestically and internationally, and is capable of winning
trust.

Harmonious Relationship with Individual & Society

Primarily, a corporation must attempt to establish a
harmonious relationship with individuals and society. It
must practise activities which match social services, based
on self-responsible principle. It must consider the natural
environment, regional anc social issues, provide for its

Primarily, a corporation must attempt
to establish a harmonious relationship
with individuals and society. .

employees, consider consumer benefits. Useful products
and services must be provided with sincerity.

Corporate Concept of Coexistence & Co- prosperity

A corporate concept should be based on coexistence.
In particular, corporations involved in overseas business
must consider a harmonious coexistence with local corpo-
rations. Inthe domestic business scene, corporation must
hold their subcontractors and business associates as
equal partners, indispensable for mutual development. In-
dustries will also have to build up closer relationships
among themselves.

A corporate concept should be based
on coexistence.

Basis for Stable Revenue

A corporation needs to have a firm basis by whichitis
assured a stable revenue if it wants to adequately meet
rapid changes in the business environment of today. It is
essential to be creative, to be swift in assessing changes
in the business environment, and to set up a system to
adequately respond to such changes.

Priorities in Corporation Assessment

To attain the position of an accepted and trustworthy
corporation, it becomes necessary to attempt innovations
from within. For this, a corporation must assess itself
based on new standards founded upon the following three
priorities.

Qualitative as well as Quantitative Growth

The first priority would be qualitative as well as quan-
titative growth. It will become necessary to pursue a
harmonious and well-balanced growth together with
employees, share-holders, consumers, business associ-
ates, and regional communities.

Value Added Productivity Per Hour
The second priority would be growth based on

value added productivity per hour than on physical
productivity.
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Social Incentives

The third and final priority involves social incentives.
Anassessment of a corporation made by society has great
impact. it influences a corporation’s capability of retaining
personnel and customers, and acquiring capital. The
corporate image will have to reflect individuality and origi-
nality, not only interms of its products and technology, but
also convey its social, ethical values and must be well re-
spected, Regional features, both domestic and overseas,
must be fully considered and care taken not to disrupt the
harmony. There should be a deep empathy which makes
it possible to respect multi-dimensional values and coexist
in a different culture.

Managerial Leadership

A corporate manager must be capable of making
decisions with a vision of the future. He should be respon-
sible for any consequences from his decision making. In
an age where intense changes take place, it is difficult to
make decisions by referring to past managerial data. It is
up to the manager to decide on priorities of investment. He
must determine initiatives for grasping business opportu-
nities and meet changes inthe managerial environment. It
isthe manager's duty to navigate the corporation in favour-
able directions. A corporate manager must tackle major
problems in a compound manner, he must lead corporate
activities which feature socially sound judgement and are
practicalinthe international sense. Tomorrow'’s corporate
manager will definitely need to play the role of a corporate
reformer.

The first priority would be qualitative as
well as quantitative growth.

For a corporation to take root in the international
community, its corporate activities must match the coming
age of Kyosei.

Attaining & Maintaining Competitiveness

The prerequisite of a corporation to become a suc-
cessful contender in the international market is to attain
and maintain competitiveness which follows international
rules.

Competition under Equal Terms

A Japanese corporation trying to compete in the
international market has to follow business rules effective
in the international market. Only on equal terms can the
competitiveness of a Japanese corporation be justified. In
particular, the reduction of work hours in a Japanese
corporation should be considered. Such reduction will lead
toreduction in profits. However, there is noway thiscanbe
avoided, especially considering humanitarian concepts.
Less working hours will provide the workers with more rest
andrelaxationin their daily lives. This will also induce more
creativity from them during their working hours.
Corporations should upgrade work efficiency. They should
deploy more labor-saving systems and equipment, and
set working schedules with minimized night shifts and
occasions of continued day/mid shifts. Work setups and
systems should be improved as well. Doing so will achieve
cost reduction and improvement in value added productivity
by the hour consequently building up a highly efficient
business.

Japanese business practices are often regarded as
peculiar. It is necessary to make reforms in Japanese
business practices to be more accepted internationally, in
particular to simplify the currently complex rebate system
and establish systems for the return of products. At the
sametime, the fairness andtransparency of the Japanese
network system, which features harmonious in-house
cooperation and that between partnerships, should be
extended.

Fair Competition

Competition in a business market involves cost
reduction, upgrading technical expertise, and providing
appealing products. However, the guality of business
competitiveness itself should be improved. Japanese
corporations have been competing in a market where
competition is regarded as beingtoo excessive. They have
conventionally put more emphasis on their share than on
cost and profit ratios. It has now become necessary for
corporationsto establish a pricing system which reasonably
reflects the technology used, and the product quality.
There will be more discussion on factors such as profit
distributionbased on international rules and sherter working
hours. Corporations must also develop profitable high
value added products; exclusive products of an unrivalled
nature. This is one solution for retaining customers, who
have become dispersed due to the conventional practice
of stock-piling identical goods made by differcnt
manufacturers.
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Competition in a business market in-
volves cost reduction, upgrading tech-
nical expertise, and providing appeal-
ing products.

Research & Development

There is recently an increase in the demand for high
technological information. Demand is also rising for up-

| grading the capability of solving technical problems at the
| research stages. Japanese corporations are well known

for their capability in improving the workability at work
sites. However, for the coming age, they will have to make
dramatic reforms by developing products for creating new
markets and scheming cost reduction.

Incidentally, disputes over patent rights are increas-
ing. On one hand, patent rights and other rights to intan-
gible property must be respected as they induce techno-
logical progress and economic development. The infringe-
ment of such rights is in no way feasible for a society.
Developed technologies must be spread according to
clearcontractterme. A corporation mustimprove its adapta-
bility inthe business environment for maintaining competi-
tiveness in the international market. Foresight enables
timely and appropriate response to changes in the busi-
ness. This would include active and multilateral use of
business resources, reassessment of existing businesses,
clarification of business regions, development of products
and know-how associated with the main line of business,

. segregation in peripheral business fields, and establish-

ment in new business.
Worldwide Cooperation

The vital prerequisite for becoming a global corpora-
tion would be to create a mwtually interdependent relation-
ship by promoting horizontal and vertical business divi-
sions on an international scale. It would be necessary to
extend industrial assistance, such as establishing over-
seas plants, and extending technical transfers and assis-
tances. In case of procurement from overseas, such as
parts, assistance must be extended fromthe development
stage. In projects.involving commissioning of productionto
overseas corporations technical assistance willhavetobe
given fromthe development stage as wellon 1new products

. .and technologies.

When Japanese products are exported, Japanese
corporations must follow local rules and attemptto develop
the local economy. It will be necessary to develop and
establish Kyosei with the local consumers and corpora-
tions. For achieving this, local capital and work force must
be actively used. The exported products must be those
used indaily lives, create new life-styles, contribute forthe
local community and create new markets.

The vital prerequisite for becoming a
global corporation would be to createa
mutually interdependent relationship
by promoting horizontal and vertical
business divisions on an international
scale.

In the course of promoting a world wide harmony,
mutual exchange of personnel should be promoted. Japan

.. must reshuffle and improve its immigration and foreign

resident administration system to allow a disciplined and
smooth reception of foreigners entering Japan. Increasing
local job opportunities, will involve governmental
development aid, and financial aid by commercial
concerns.

Localization

Japanese corporations doing business overseas,
would have to become vital for local economies, contribut-
ing to the benefit of the local community. Technology
transfers must be done, improvements made, and busi-
ness know-how introduced. Furthermore, the local sub-
sidiary must see to it that R&D, design, manufacture, and
sales activities are carried out on a consistent basis. One
ultimate goal of a local subsidiary would be to establish
self-dependency, thus taking the burden off the parent
company. ltwould be necessary toestablish atransparent
personnel policy which would not be biased and help
maintain a just and harmonious relation between the
Japanese and local staff.

A Japanese relocated to overseas subsidiaries must
be well prepared to take in the local culture, language,
religion, and life-style. He must develop and adapt himself
to be able to fully contribute for localization. He must also
enthusiastically participate in local activities to be ac-
cepted by the iocal community.

Measures of Global Issue

Corporations must involve themselves in global is-
sues with coordination from government channels. Some
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global issues that need to be solved are global environ-
mental protection, giving aid to developing nations, eco-
nomic development of the former-USSR and East Block
nations, the drug problem, and AIDS. As for global envi-
ronmental protection, it is imperative that measures be
taken against air and water pollution, the global green-
house effect, the problem of industrial waste, and deser-
tification. Corporations must reflect environmental protec-
tion, resources- and energy-saving, and recycling in their
overall business activities. Lack of savings is anticipated
worldwide and it is necessary for Japan to return its
earnings to foreign nations in one way or another. It would
become necessary for Japanese corporations to provide
the financing and promote business with countries that
cannot successfully conduct business due to lack of capi-

tal.

Corporations must involvethemselves
in global issues with coordination from
government channels.

Fair Distribution of Profit

Acurrentissue involves securing profit earned through
fair competition in the international market, and sharing
such profit with shareholders and employees. Distributing
the profit is not a matter which can be uniformly handled.
Current financial situations, social environment, a
corporation’s growth cycle and future perspectives must
be fully considered. Each corporation should determine a
fair distribution of profit that follows its corporate concept
andis based onits own principle of duty and responsibility.
Loans, improvement of labor situations —such as reduced
working hours, and paying dividends to share-holders will
have to be considered as well.

Distribution of Profit to Employees

There is currently increased discussion regarding
labor distribution ratios. As labor distribution ratics are
back-to-back with capital asset ratios, this decision must
consider financial situations and future perspectives.
Japan’s loans may be the highest in the world, judging by
the foreign exchange rate which is based on current
competition in the international market. The terms of
employment in Japanese corporations cannot be said to
be inferior to that of developed countries, namely those of
Europe andthe U.S.A. This is so considering factors such

as the stable employment rate in Japan at times of eco-
nomic depression, raises in salary which show very small
effect due to economic situations (prosperity/depression),
education and training of personnel, improving the work
environment, comprehensive health care provision, etc.
However, the high salary in Japan does not-necessarily
reflect an increase in material terms. Economic factors in
Japan such as exorbitant land prices should be consid-
ered. Swift reform should be made by the authorities to
better situations, by liberalizing markets, easing regula-
tion, and establishing more reasonable measures regard-
ing real estate. Corporations must create better work en-
vironments to enable workers to become favorably moti-
vated.

Distribution of Profit to Share-Holders

Conventionally, profit sharing by Japanese corpora-
tions has been lower than that of U.S. and European cor-
porations. Profit is generally put aside as internal reserve
tobe used as funds for future corporate development. This
practice is based on the principle that corporate growth
leads to a rise in its stock values, and that a stock-holder
earns profits by such rise. Share-holders have earned
profit under this principle. However, it is forecasted that
demand will rise that profit distribution be according to
stages of corporate growth, and that sufficient disclosures
be made on the measures of distributions which were
applied. It will become necessary to modify the conven-
tional stabilized profit distribution method and direct more
profit for distribution. U.S. corparations prioritize profit dis-
tribution to share-holders is leading to short-term profit.
Consequently, there is a delay in capital investment and
development of new products. Such a situation leads to a
decline incompetitiveness inthe international market, and
consumers and share-holders will not necessarily earn
profit on a long-term basis.

It will become necessary to modify the

conventional stabilized profit distribu-
tion method and direct more profit for
distribution.

Kyosei with Consumers and Society

Public concern today is digected on issues regarding
social justice, the living envitpignent, work environment,
and the social environment. This, is because the society
has matured. It is time for corporgtions to reaffirm their
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social status. An important objective of corporations in-
volves meeting sound consumer demands, including the
demands of their employees. Another objective isto deter-
mine product prices which satisfy social demand. Corpo-
rate existence canbe assured as long as it provides forthe
prosperity and well-being of society. The duty of a corpo-
ration is to provide goods and services at a price accept-
able in the market, and to maintain a system which
contributes to make a sound and healthy life within the
sphere of society, both domestically and internationally.

An important objective of corporations
involves meeting sound consumer
demands, including the demands of
their employees.

There is a demand today for reconsidering the use of
excessive functions and features in products, the prac-
tices of short-term model changes, and excessive serv-
ices as well. It will become necessary to precisely grasp
market needs; reinforce the main links in the business

system which are development, production, and sales;
and provide material affluence through reliable and real
workmanship. Maintaining favourable customer relations
would be equally important. Consumer opinions should be
well considered and they should be encouraged to partici-
pate in activities which would be mutually beneficial.
Product data should be made fully available and the
realities of corporate activities should be explained pre-
cisely in a simple manner. All in all, a sincere response
should be directed to customer demand. The effects cor-
porate activities will have on society should be studied.
Appropriate and overt response should be made to meet
social and consumer demands. Top priority should be
given for following corporate concepts and fulfiliment of
corporate responsibilities. Corporate and social concepts
should be integrated; business competitions must be car-
ried out in moderation and under the sound judgement of
society.

The above aspects cover the role of managers in the
intense business environment of today. The environment
that encompasses society varies according to the country.
However, there is no big difference in the duties of a

manager.
L

making them right the first time.

The Good & BadAbout Quality,
Marel Dekker,
New York, 1988.

DEFECTPREVENTION

Defect prevention is the main function of modern quality control, but many
companies are not up to date. When , mass production began the main way of
keeping bad products from the customer was to inspect the items and weed out
the defectives. Today, a century and three quarters later, many companies still
emphasize the inspection and removal of bad parts. They don't concentrate on

Experience can help. As Oliver Wendell Holmes, Jr. (1841-1935) said "... a
page of history is worth a volume of logic” "What is history if not experience?

Source: Edward M. Schock & Henry L. Lefevre
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Special Report

Skill Requirements by 2000 AD.

The Secretary’s Commission on Achieving Necessary
Skills (SCANS) of the United States was asked to examine
the demands of the work place and whether young people
are capable of meeting those demands. The commission
held discussions and meetings with business owners,
public employees, unions and workers and supervisors in
shops, plants and stores. The commission established six
special panels to examine jobs from manufacturing to
government employment. They also commissioned re-
searchers to conduct lengthy interviews with workers ina
wide range of jobs. Because of the relevance of the
commission's findings for educational planning we pres-
ent here the Commission's Report: Executive summary.

Excepts from the Report quoted in Manufacturing Competitiveness Fron-
tiers Jan. 1992,

The Secretary’s Commission on Achieving Necessary
Skills (SCANS) was asked to examine the demands of the
workplace and whether young people are capable of
meeting those demands. Specially, the Commission was
directed to advise the Secretary on the level of skills
required to enter employment. In carrying out this change
the Commission was asked to:

* Define the skills needed for employment;
* Propose acceptable levels of proficiency;
* Suggest effective ways to assess proficiency; and

* Develop a dissemination strategy for the nation’s
schools, businesses, and homes.

This report results from discussions and meetings with
business owners, public employers, unions, and workers
and supervisors in shops, plants, and stores. It builds on
the work of six special panels established to examine all
manner of jobs from manufacturing to government em-
ployment. Researchers also conducted lengthy interviews
with workers in a wide range of jobs.

The message was universal: good jobs will increas-
ingly depend on people who can put knowledge to work.
What was found was disturbing: more than half the young
people leave school without the knowledge or foundation
required to find and hold a good job. These young people
will pay a very high price. They face the bleak prospects of
dead-end work interrupted only by periods of unemploy-
ment.

Two conditionsthat arose inthe last quarter ofthe 20th
Century have changed the terms for young people’s entry
into the world of work: the globalization of commerce and
industry andthe explosive growth of technology onthe job.
These developments have barely been reflected in how
young people are prepared for work or in how many of the
workplaces are organized. Schools need to do a better job
and so do employers. Students and workers must work
smarter.. Unless they do, neither schools, and students,
nor businesses can prosper.

SCANS research verifies that workplace know-how
defines effective job performance today. This know-how
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Two conditions that arose in the last
quarter of the 20th Century have
changed the terms for young people’s
entry into the world of work: the globali-
zation of commerce and industry and
the explosive growth of technology on
the job.

has two elements. competencies and a foundation. This
report identifies five competencies and a three-part foun-
dation of skills and personal qualities that iie at the heart of
job-performance. These eight requirements are essential
preparation for all students—those going directly to work
and those planning further education. Thus, the compe-
tencies and the foundation should be taught and under-
stood in an integrated fashion that reflects the workplace
contexts in which they are applied.

Five Competencies

Resources: Identifies, organizes, plans, and allocates re-
sources

A. Time—Selects goal-relevant activities, ranks them;
allocates time, and prepares and follows schedules

B. Money—Uses or prepares budgets, makes fore-
casts, keeps records, and makes adjustments to
meet objectives.

C. Material and Facilities—Acquires, stcres, allocates,
and uses materials or space efficiently

D. Human Resources—Assesses skills and distrib-
utes work accordingly, evaluates performance and
provides feedback.

Interpersonal: Works with others

A. Participates as Member of a Team—contributes to
group effort

B. Teaches Others New Skills

C. Serves Clients/Customers—works to satisfy cus-
tomers' expectations

D. Exercises Leadership—communicates ideas to
justify position, persuades and convinces others,
responsibly challenges existing procedures and
policies

E. Negotiates—works towards agreements involving
exchange of resources, resolves divergent inter-
ests.

F. Works with Diversity—works well with men and
women from diverse backgrounds

Information: Acquires and uses information

A. Acquires and Evaluates Information

B. Organizes and Maintains Information

C. Interprets and Communicates Information
D. Uses Computers to Process Information

Systems: Understands complex inter-relationships

A. Understands Systems—knows how social, organ-
izational, and technological systems work and
operates effectively with them

B. Monitors and Corrects Performance—distinguishes
trends, predicts impacts on system operations,
diagnoses deviations in systems’ performance and
corrects malfunctions

C. Improves or Designs Systems—suggests modifi-
cations to existing systems and develops new or
alternative systems to improve performance.

Technology: Works with a variety of technologies

A. Selects Technology—chooses procedures, tools
or equipment including computers and related
technologies

" B. Applies Technology to Task—Understands overall
intent and proper procedures for setup and opera-
tion of equipment

C. Maintains and Troubleshoots Equipment—Pre-
vents, identifies, or solves problems, with equip-
ment, including computers and other technologies

A Three-part Foundation

Basic Skills: Reads, writes, performs arithmetic and
mathematical operations, listens and speaks

A. Reading—locates, understands, and interprets
written information in prose and in documents such
as manuals, graphs, and schedules

B. - Writing—communicates thoughts, ideas, informa-
tion, and messages in writing; and creates docu-
ments such as letter, directions, manuals, reports,
graphs, and flow charts

C. Arithmetic/Mathematics—performs basic compu-
tations and approaches practical problems by choos-
ing appropriately from a variety of mathematical
techniques
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D. Listening—receives, attends to, interprets, and
responds to verbal messages and other cues

E. Speaking—organizes ideas and communicates
orally

Thinking Skill: Thinks creatively, makes decision, solves
problems, visualizes, knows how to learn, and reason

A. Creative Thinking—generates new ideas

B. Decision Making—specifies goals and constraints,
generates alternatives, considers risks, and evalu-
ates and chooses best alternative

C. Problem Solving—recognizes problems and de-
vises and implements plan of action

D. Seeing Things in the Mind’s Eye—organizes, and
processes symbols, pictures, graphs, objects, and
other information

E. Knowing How to Learn—uses efficient learning
techniques to acquire and apply new knowledge
and skills

F. Reasoning—discovers the rule or principle under-
lying the relationship between two or more objects
and applies it when solving a problem

Personal Qualities: Displays responsibility, self-esteem,
sociability, self-management, and integrity and honesty

A. Responsibility—exerts a high level of effort and
perseveres towards goal attainment

B. Self-Esteem—Dbelieves in ownself-worth and main-
tains a positive view of self

C. Sociability—demonstrates understanding, fri-
endlines, adaptability, empathy, and politeness in
group settings.

D. Self Management—assesses self accurately, sets
personal goals, monitors progress., and exhibits
self-control

E. Integrity/Honesty—chooses ethical courses of ac-
tion
We believe, after examining the findings of cognitive
science, that the most effective way of learning skills is “in
context”, placing learning objectives within a real environ-
ment rather than insisting that students first learn in the
abstract what they will be expected to apply.

The five SCANS competencies span the chasm be-
tweenschool and the workplace. Becausethey are needed
in workplaces dedicated to excellence, they are halimarks

of today’s expert worker. And they lie behind the quality of
every product and service offered on today’s market.

Themost effective way of learning skills
is “in context”, placing learning objec-
tives within a real environment rather
than insisting that students first learn
in the abstract what they will be ex-
pected to apply.

The competencies differ from a person’s technical
knowledge. For example, both accountants and engineers
manage resources, information, systems, and technol-
ogy. They require competence inthese areas eventhough
building a bridge has little to do with balancing a set of
books. But in each profession, the competencies are at
least as important as technical expertise. The members of
the Commission believe these competencies are appli-
cable from the shop floor to the executive suite. In the
broadest sense, the competencies represent the attrib-
utes that today's high-performance employer seeks in to-
morrow's employee.

Todescribe how this know-how is used on the job, our
report provides a series of five scenarios that portray work
requirements in the context of the real world. The scenar-
ios show that work involves a complex interplay among the
five competencies we have identified and the three ele-
ments of the foundation— the basic skills, higher order
thinking skills, and diligent application of personal quali-
ties.

The scenarios make clear that tomorrow's career
ladders require even the basic skills—the old 3 Rs—to
take on a new meaning. First, all employees will have to
read well enough to understand and interpret diagrams,
directories, correspondence, manuals, records, charts,
graphs, tables, and specifications. Without the ability to
read a diverse set of materials, workers cannot locate the
descriptive and quantitative information needed to make
decisions or to recommend courses of action. Reading
requirements on the job might involva:

* interpreting blueprints and materials catalogues;

* dealing with letters and written policy on com-
plaints;

* reading patients’ medical records and medication
instructions and

reading the text of technical manuals from equip-
. ment vendors.
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At the same time, most jobs will call for writing skills to
prepare correspondence, instructions, charts, graphs, and
proposals, in order to make requests, explain, illustrate,
and convince. On the job this might require:

* writing memoranda to justify resources or explain
plans;

* preparing instructions for operating simple ma-
chines;

* developing a narrative to explain graphs or tables;
and

* drafting suggested modifications in company pro-
cedures.

Mathematics and computational skills will also be
essential. Virtually all employees will be required to main-
tain records, estimate results, use spreadsheets, or apply
statistical process controls as they negotiate, identify
trends, or suggest new courses of action. Mathematics will
be used on the job, for example to:

* reconcile differences between inventory and finan-
cial records;

estimate discounts on the spot while negotiating
sales;

use spreadsheet programs to monitor expendi-
tures;

employ statistical process control procedures to
check quality; and

project resource needs over the next planning
period.

*

More and more, work involves listen-
ing carefully to clients and co-workers
andclearly articulating one’s own point
of view.

Finally, very few will work totally by themselves. More
and more, work involves listening carefully to clients and
co-workers and clearly articulating one’s own point of view.
Today’s worker has to listen and speak well enough to
explain schedules and procedures, communicate with
customers, work in teams, understand customer con-
cerns, describe complex systems and procedures, probe
ior hidden meanings, teach others, and solve problems.
On the job these skills may translate into:

* training new workers or explaining new schedules
to a work team;

* describing plans to supervisors or clients;

* questioning customers to diagnose malfunctions;
and

* answering questions from customers about post-
sales service.

SCANS estimates that less than half of all young
adults have achieved these reading and writing mini-
mums; even fewer can handle the mathematics; and,
schools today only indirectly address listening and speak-
ing skills.

Defining the minimum levels of proficiency in the
SCANS competencies is also a crucial part ofthe Commis-
sion's task. It requires imagining what the workplaces of
the year 2000 could and should look like.

Initial estimates of work-ready levels of proficiency in
the five competencies are as given in Annexure 1. Profi-
ciency in each competency requires proficiency in the
foundations. Young people leaving school should have
both a sufficient foundation and level of understanding of
the competencies to exhibit performances like those illus-
trated.

The minimums define what makes a young person
ready for work at entry levels on career ladders. They
represent neither the first nor last step in a process of life-
long learning. Instead, the minimums will be a second step
in a progression of skills acquisition. For example, con-
sider scheduling time, part of the SCANS resources
competency. A young student (at the preparatory stage)
might be expected to make a schedule for him or herself.
Being work-ready would require making a schedule for
others. At the extreme, a specialist might develop sched-
ules for an airline. (Annexure 2)

Ourwork pertains directly toNational Goals # 3 and #5
which state;

Goal #3 American students will leave grades four, eight,
andtwelve havingdemonstrated competency in
challenging subject matter including English,
mathematics, science, history, and geography;
and every school in America will ensure that all
students learn to use their minds well, so they
may be prepared for responsible citizenship,
further learning and productive employment in
our modern economy.

Goal#5 Every adult Americanwill be literate and will pos-
sess the knowledge and skills necessary tocom-
pete in a global economy and exercise the rights

and responsibilities of citizenship.
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Our report is intended to contribute to all four parts of
the strategy put forth by President Bush in America 2000
as shown below.

Excerpts from America 2000’s Four-Part Strategy

Part 1.

For Today's Students: Better and More Accountable
Schools—World Class Standards:... These standards will
incorporate both knowledge and skills, to ensure that,
when they leave schools, young Americans are prepared
for further study and the work force.”

Part 2.

“For Tomorrow’s Students: A New Generation of
American Schools. New American Schools: help commu-
nities create schools that will reach the national education
goals, including World Class Standards.”

Part 3.

“For the Rest of Us (Yesterday's Students/Today's
Work Force): A Nation of Students—Private Sector Skills
and Standards: Business and labor will be asked ... to
establish job-related skill standards, built around core
proficiencies...”

Part 4.

“Communities Where Learning Can Happen.” Amer-
ica 2000 Communities. The president is challenging every
city, town, and neighbourhood.. to adopt the six national
education goals.. [and] develop a report card for measur-
ing progress.

For over 200 years Americans have worked to make
education part of their national vision, indispensable to
democracy and to individual freedom. For at least the last
40 years, we have worked to further the ideal of equity—
for minority Americans, for the disabled, and for immi-
grants. With that work stillincomplete, we are called to still
another revolution—to create an entire people trained to
think and equipped with the know-how to make their
knowledge productive.

,This new revolutioin is no less exciting or challenging
than those we have already completed. Nor is its outcome
more certain. All that is certain is that we must begin.

Workforce know-how will be part of the new World
Class Standards. However, defining competencies and a
foundation is not enough. Schools must teach them.
Students must learn them. And, they should be assessed
as part of the AMERICA 2000 agenda. Among the con-
crete steps SCANS will take in the future are efforts to:

* examine how to create an assessment system that
helps students understand what they have to learn
and certifies that they have mastered the compe-
tencies so that employers and colleges will honor
their record of high school performance;

* considerthe implications of the SCANS findings for
curriculum development, school organization,
teacher training, and instructional materials and
technology; and

help the Administration establish the public-private

partnership called for in the education strategy,
“AMERICA 2000."
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ANNEXURE 1 — KNOW-HOW : WORK-READY LEVEL OF PROFICIENCY

COMPETENCE

EXAMPLE OF LEVEL

RESOURCES

INTERPERSONAL

INFORMATION

SYSTEMS

TEHCNOLOGY

Develop cost estimates and write proposals to justify the expense of replacing kitcher
equipment. Develop schedule for equipment delivery to avoid closing restaurant.
Read construction blueprints and manufacturer’s installation requirements to place
and install equipment in the kitchen.*

waiters and waitresses. Focus on upcoming Saturday night when local club ha
reserved restaurant atter midnight for party. Three people cannot work and team ha
to address the staffing problem and prepare for handling possible complaints about
prices, food quality, or service.”

Participate in team training and problem-solving session with multi-cultural staff oﬂ

Analyze statistical control charts to monitor error rate. Develop, with other team
members, a way to bring performance in production line up to that of best practice in
competing plants.**

As part of information analysis above, analyze painting system and suggest how
improvements can be made to minimize system downtime and improve paint finish.

Evaluatethree new paint spray guns fromthe point of view of costs, health and safety
and speed. Vendors describe performance with charts and written specifications. Cal
vendors’ representatives to clarify claims gnd seek the names of others using thei
equipment. Call andinterview references before preparing a report onthe spray gun:
and making a presentation to management.**

* Competence as demonstrated in a service sector application.
** Competence as demonstrated in a manufacturing sector application.

ANNEXURE 2 :PROGRESS IN ACQUIRING SKILLS

PROFICIENCY LEVEL PERFORMANCE BENCHMARK
PREPARATORY Scheduling oneself
WORK-READY Scheduling small work team
INTERMEDIATE Scheduling a production line or substantial construction project
ADVANCED Developing roll-out schedule for new product or production plant
SPECIALIST Develop algorithm for scheduling airline
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Feature

Resource Productivity Under Different Risk
Averse Farming Situations

T.R. Shanmugam

The present study deals with productivity of fertilizer under
different risk averse farming situations. The farm’s acqui-
sition and use of nitrogen adjusted well to changes in
different components of risk. An analysis was made to
prove the quadratic response of fertilizer in rice produc-
tion. The demand for nitrogen supported the demand law
of economic theory. Marginal value products showed
diminishing returns with increased aversion to risk.

T.R. Shanmugam is an Assistant Professor of Economics in the Tamil
Nadu Agricultural University, Coimbatore 641003.

Knight (1933) distinguished between risk and uncer-
tainty based onthe empirical information available for gen-
erating probabilities. If the decision maker faces a situation
similar to others which have occurred in the past and
information about outcomes of previous choices could be
used to estimate probability functions, the situation is
risky. A unique situation with little or no empirical basis for
the formation of probability distributions is considered
uncertain. The present study deals with optimal input use
in producing rice under risky situations. The farm’s acqui-
sition and use of nitrogen adjusted well to changes in risk.
The farm’s sources of risk for this study included

Change in price of product;
Change in price of nitrogen
Availability of fertilizer/nitrogen
Technology

Environment and rainfall, and
Input - Output relationship

Other sources of risk were attributed to the reliability
andavailability of information about the probability density
functions for random events and about the utility function
of the decision maker. This paper resolves the risky
decisions by maximising a single input-output
function over utility function given by Binswanger & Sillers
(1983).

Materials and Methods

The data for the study were taken from the survey
conducted inthirty rice farms which are commanded under
Watrap tank, Kamarajar district of Tamil Nadu. The farms
were chosen randomly and the data related to the year
1990-91. Rice yield (paddy terms) in kgs per hectare was
taken as a dependent variable. Nitrogen and N2in kgs per
hectare were used as explanatory variables in the regres-
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sion model. Quadratic regression function was fitted
forthe data assuming all other inputs were used at normal
level. This led to the following model of Nitrogen re-
sponse;

Y=a,+b N+b N2+U

Certain conditions which an economic model should
satisfy for optimizing input use under risky situation were
suggested by Just & Pope (1978) :

i) E(Y) > 0; the expected value of output is positive;

i) d¥/dX > 0; input provides positive contribution to
the production process;

iii) d?Y¥/dX? < 0; the marginal product of input should
diminish at some point.

iv) do?dX, - 0; the change in variance associated

>
with a change in the input is not constant in
sign.

<

v) da®(dY/dX)/dX i 0;thechangein variance of a
marginal product is not constant in sign.

Assuming the above conditions, quadratic function
was specified and fitted for the study.

¥=a,+b,N+b, N (1)

Di_ﬁerentiating Y with respect to N, marginal product
was given :

d¥/dN=b, +2b,N

Equating marginal product to inverse price ratio ;

ek P

P (b, +2b,N} =P,

Optimality was achieved when factor price was equated
to the value of marginal product under risk neutral situ-
ations. This relationship was not true when the production
process involved risk. Anderson, Dillon & Hardaker (1977)
derived “one-factor”, “one-product” production function
under risky situation. They established the following rela-
tionship to derixe the optimal input use under risk:

dy av (y)
Py =Py = — REDQ[ P2 --orrerreee ] ()
dN

Theoptimalinputlevel occurred whenthe marginal factor
cost was equal to the value of marginal product minus a
marginal risk deduction that depended on the utility func-
tion.

REDQ term in equation (2) referred to risk evaluation
differential quotient and V(Y) denoted variance of rice
yield.

According to Koutsoyiannis (1977), the variance of a
dependent variable could be estimated as

V(Y)=E{Y-¥3)
=,E[Y-(a+-b,N+l)2N2)}2
= g2

where Y is the observed value and & is the estimated
value of rice yield (paddy terms).

The following regression function was estimated to
incorporate risk in the model.

V(Y)=a,+b,N+b,N+U, (3)

where V (Y) is the variance of rice yield in (paddy
terms) kgs per hectare.

N is nitrogen use in kgs per hectare and
NZ is the square term of nitrogen per hectare.

Estimates of Quadratic function

The estimated quadratic function was given as :
¥ - 3765.0850 + 17.0422 N— 0.0805 N2

(1724.30)  (4.8940)  (0.0321)
{ =218%0 3.4830 — 2.5080
R? = 0.72

B =070

N =30

F =3568

The average rice (paddy terms) yield per hectare was
4580 Kgs. The average nitrogen use per hectare was
82.83 kgs. The average price per kg of paddy was Rs.
2.20. The subsidy price of nitrogen per kg was taken forthe
analysis anditwas Rs. 4.50 perkg. The estimated produc-
tion function revealed the law of diminishing return for
nitrogen application as evidenced from the sign of square
term. The estimated marginal product of nitrogen was

dy
- = 17.0422 — 0.1610N

dN
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MVP =2.20{17.0422—0.1610 N}

The optimal input use under normal condition (neutral
risk) was worked out to 93.15 kgs per hectare. The
demand function was estimated as

N=10585—282P,

As expected, the price and quantity of nitrogen de-
manded were inversely related. As price of nitrogen in-
creased by one rupee, keeping other things constant, the
demand for nitrogen decreased by 2.82 kgs. The optimal
input under neutral risk situation (93.15 kgs) was higher
than the average nitrogen use per hectare (82.83 kgs).
The elasticity of production worked out to 1.12.

Quadratic function incorporating risk

The variance of rice yield as a function of explanatory
variables nitrogen and N? was estimated :

V(Y) = 1088.053 + 4.2043 N— 0.0198 N?
(425.20) (1.2170) (0.0069)

t = 2.5590 3.4540 -2.8710

R? =069

R2 = 0.67

N =30

= = 30.23

The profit maximum level incorporating risk could be
dv av (y)

Pa= P — AEEIG] ¥ F i msm ] (2)
dN dN

Differentiating V (V) with respectto N

dv(y)

-------- =17.0422 —0.1610N

dN

This result was used to derive the optimal input by
substituting in Eq. (2).

Binswanger & Sillers defined the values of risk evalu-
ation quotient for rural India :

neutral ZEero
slight aversion 0.316 to zero
moderate aversion 0.812t0 0.316

These values (upper limits) have been used in the
present study to derive the optimal input use under
risk.

Optimal input use under slight averse to risk

The equation to derive optimal input was
d dv
By Py -~ BEDCQH P2 ey 1 (2)
dN dN
450 =2.20{17.0422 — 0.1610N }
— 0.316 { (2.20)? (4.2043 - 0.0396 N)}
N = 90.44 kgs

The optimal input use was reduced from 93.15 to
90.44 kgs since the decision maker was slightly averse to
risk. Demand function under slight aversion to risk was

N =105.76 — 3.41 P,

This equation followed the a priori expectation. Com-
paring demand under neutral risk situation, the demand
under slight aversion to risk was more elastic. As price of
nitrogen increased by one rupee, ceteris paribus, the
quantity demanded decreased by 3.41 kgs.

Optimal input use under moderate risk

The equation for optimality was

d
Py = P, = — REDQ[ P2 ---eeeeenes ]

dN - dN
450 =2.20{17.0422- 0.1610 N }
— 0.812{ (2.20)2 (4.2043 - 0.0396 N) }
N =82.93 kgs

Comparing this value to optimalinput use under slight
aversion to risk, the input application was decreased as
the coefficient of risk aversion increased.

N

The estimated demand function was
N =105.58 — 5.03 P,,

This derivation explained the law of demand. The
decision maker was highly elastic to input price rise under
moderate risky situations. As the price of nitrogen rose by
one rupee, other things remaining constant, the demand
for nitrogen decreased by 5.03 kgs.

Derivation of marginal value products/resource pro-
ductivity

The marginal value products were worked out from 81
to 100 kgs of nitrogen at various risk aversion levels. (table.
1).The marginal value products were positive and gener-
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ally decreased with increased use of nitrogen at all levels
of risk. The MVP for risk neutral farrn was Rs. 8.80 at 81 kg
of N use and decreased to Rs. 2.07 when fertilizer was
used at 100 kg per hectare. The MVP for slight risk average
farm was Rs. 7.27 at 81 kg of N and reduced to Rs. 1.69
when nitrogen application was 100 kg per hectare. As the
value of risk evaluation coefficient increased the MVP got
reduced. Similar trend was noticed, when risk averse situ-
ation changed from slight aversion to moderate aversion.

The decline in the MVP was due to the marginal risk
deduction of decision maker which depended on the utility
function.

Table 1 : Derivation of Marginal Value Products

Nitrogen MVP for MVP for MVP for
Kgs Neutrairisk Slightrisk  moderate MFC
(Rs.) aversion risk
aversion

81 8.80 727 4.88 4.50
82 8.45 6.98 4.68 4.50
83 8.09 6.69 4.49 4.50
84 7.74 6.39 429 4.50
85 7.39 6.10 4.09 4.50
85 7.03 5.80 3.89 4.50
87 6.68 5.51 369 450
88 6.32 5.22 349 450
89 597 492 3.29 450 -
90 5.61 463 3.10 450
91 5.26 4.34 290 4.50
92 5, 491 4.04 2.70 4.50
93 455 3.75 2.50 4.50
94 4.20 3.45 2.30 4.50
95 3.84 3.16 2.10 4.50
96 3.49 287 1.90 4.50
97 3.14 257 1.7 4.50
98 2.78 2.28 151 450
99 243 1.99 1.31 450

100 2.07 1.69 119 4.50

Conclusion

The farmer’s acquisition and use of input adjusted to
changes in risk. As the coefficient of risk evaluation in-
creased, the optimal input use decreased. Higher the risk
aversion, the more elastic would be the demand for input.
Therice yield response to nitrogen application was tried in
this study. The quadratic function revealed diminishing
returns at higher doses of fertilizer application. Demand
functions for nitrogen in all situations revealed the inverse
relationship between price and demand following the
economic theory. Marginal Value Product (MVP) was
derived at various levels of risk aversion. MVP was posi-
tive and generally decreased with increased aversion to
risk. At each risk aversion level, MVP has been reduced
with higher input application.
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Thebest leaders are aptto be found among those ex-
ecutives who have a strong component of unortho-
doxly intheir character. Instead of resisting innova-
tion, they symboiize it.

—David Ogilivy, on Advertising

The reasonable man adapts himself to the world.
The unreasonable one persists in trying to adapt the
world to himself. Therefore all progress depends on
the unreasonable man.

—George Bernard Shaw
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Feature

Inter-sectoral Differentials Between
Electrified & Non Electrified Areas

S.K. Pant

The term ‘inter-sectoral linkages' refers to the extent of
dependence one sector has on the others and vice versa.
With the introduction of new technology, every sector has
undergone revolutionary changes. Change in one sector
has its repercussions on the other sectors too. This study
examines the role of rural electrification in three districts of
Uttar Pradesh namely Agra, Hardoi and Mirzapur, to what
extent the increasing use of electricity has affected the
inter-sectoral flow of goods and services. It also works out
the forward and backward linkages between the prevalent
sectors.

S.K.Pant is Research Associate in G.B.Pant Social Science Institute
Allahabad.

The Concept

In the present context of planning with the advent of
modern technology, almost every sector of the economy
has undergone a sea change. The change, at times, has
varied not only between sectors but also withinthe sectors.
The continuous change thus experienced has a strong
bearing onthe inter-sectoral linkages which are crucial for
ascertaining the level of development. The term “inter-
sectoral linkages” refers tothe extent or degree of depend-
ence one sector has on the other and vice-versa; which
means that the inter-sectoral dependence could be both
forward as well as backwards. The term forward linkage
refers to that proportion of output of one sector which is
used as an input by the other sectors. Similarly, backward
linkage denotes that proportion of total output which is
used as an input either for intermediate or final use, by the
first sector. The study of inter-relationship between two or
more sectors is of vital significance and the inter-sectoral
movement is essentially a function of the pace or level of
development.

If a.and b, represent the forward and backward linkage
coefficients of the i th sector respectively then mathemati-
cally it could be expressed as

> X
o

where, qu = total amount of output of the i th sector
j that is used as an input by the j th
sector
2 X; = total amount of output of the j th sector
j that is being used as an input by the i
th sector, and
X = total amount of output of the j th sector,
i respectively.
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Objectives

The study attempts to evaluate the impact of electrifi-
cation on the inter-sectoral linkages in three districts of
Uttar Pradesh. It examines to what extent the increasing
use of rural electrification has a bearing on the inter-
sectoral flow of goods and services and also works out
their forward as well as backward linkage coefficients.

Methodology

In order to study the impact of the use of electricity on
the inter-sectoral linkages as a whole, three districts of
Uttar Pradesh, one each belonging to Western, Central,
and Eastern regions which depict alien levels of develop-
ment, were chosen. Accordingly Agra, Hardoi and Mirzapur
formed the sample districts. In these identified districts, a
sum of eighteen villages per district were randomly se-
tected. Of these eighteen villages, twelve villages be-
longed to the electrified category (hereafter called the
‘target group’) and the remaining six consisted of non
electrified group, (hereaftercalled the ‘controlled group’)in
each of the sample district. Thus, in all, the total sample
consisted of fifty-four villages of which thirty six belonged
totarget group and the remaining eighteen came from the
controlled group. In the absence of data pertaining to the
usage of electricity, the target group villages were further
classified on the basis of their period of -electrification.
Thus, the villages which had been electrified only five
years agowere termed ‘phase |' setof villages, the villages
where period of electrification ranged between five years
andten years weretermed ‘phase |1’ set of villages and the
villages where the period of electrification exceeded ten
years were called ‘phase III' set of villages.

In these identified set of villages, a complete list of
households was prepared with the help of Gram Pradhan
and a set of thity to forty households were randomly
selected for personal interview. Of the total sample which
contained a set of 2047 households, the number of belong-
ing to the target group as well as the controlled group set
of villages was 1352 and 695 respectively.

In order to eliminate the impact of heterogeneous
factors and also provide a homogeneous base for cross-
sectional data in the ultimate analysis, care was taken to
select those villages in close proximity to one another.

Sectoral Classification

These sample villages were classified as (i) agricul-
tural sector, (ii) non agricultural sector, and (iii) externz!
economy sector. The non agricultural sector comprised

the service as well as the manufacturing sectors. Further,
in some cases, these two sectors were so closely knitted
that it became virtually impossible to segregate them.
Thus, the higher proportionate income generated by the
sectors becamethe criteria forthe classification. The study
is related to the period 1985-86.

The Analysis

Analysis of the data has been attempted at the follow-
ing two stages: (1) intra district levels, and (ii) inter district
levels. The preliminary exercise showed that the impact of
the use of electricity was mostly conspicuous in the phase
Il category oftarget group of villages, therefore, at the intra
district level comparison of phase Ill set of target group of
villages, their respective controlled group of villages in
each ofthe sample district was attempted. However, inthe
second category viz. the interdistrict levelthe comparison
of the summation of each phase of the target group of
villages in allthe three sample districts with the summation
ofthe controlled group set of villages in all the three sample
districts was made.

Intra -District Level
Mirzapur:

The resource flow of goods and services and the
technical coefficient between the sectors of the house-
holds belonging to the target group the controlled group
set of villages in this sample district has been summarised
in table 1 and table 2 respectively. The comparison of the
two sectors viz. agriculture and non-agriculture shows that
rural electrification has pushed up the level of per capita
input use in the agriculture sector though it has declined in
the non agriculture sector in the target group of villages.
Similarly, the per capita input use from the external econ-
omy sector also inclined which clearly demonstrates the
increasing level of inter-play. The analysis further reveals
thatthe per capita intake level of agriculture which was Rs.
1504.96 in the controlled group inclined to Rs. 4619.67 in
the target group category. The incline,-however, was not
found to be statistically significant at any level of probabil-
ity. In the case of non-agriculture sector, the study shows
that the per capita intake level from other sectors declined

Rural electrification has pushed up the
level of per capita input use in the agri-
culture sector though it has declined in
the non agriculture sector in the target
group of villages.




Table 1 : Per capita resource flow of goods and services—Mirzapur (In Rs.)

Phase - Il Controlled Group
Sectors Agriculture  Non-Agricul-  External Final Total Agriculture  Non-agricul-  External Final Total
ture economy demand  output ture economy demand output
Agriculture  544.06 675.65 1508.49 2220.14 4957.34NS 268.42 910.12 313.42 582.81 2074.77
Non-agricul .
ture 160.39 200.28 233946 345765 6157.77NS  98.19 332.76 2307.66 4291.98 7030.59
External
Economy 1716.40 2131.54 - - 3847.95NS 597.27 2023.81 2621.08
Primary
Inputs 2198.82 3410.80 - - 541.08 3084.39 - - -
Total
Inputs 4619.67 6418.27 3847.95 1504.96 7251.09 2621.08 -
NS NS NS
Note: NS refers to Statistically not significant. also spells the adverse impact on
Table 2 : Technical coefficient between sectors this SeCtor; _Th‘.JS' the lmpaqt of
TR rural electrification on the agricul-
ity R ture sector was quite positive,
Sectors Agriculture Non-agricul ~ External- Agriculture  Non-Agricul External- though abit marginal but it has ad-
- Economy e Economy | yersely affected the scope of non-
Agriculture 0.11 0.11 0.39 0.13 0.12 agriculture sector. The increasing
Non-Agriculture 0.03 0.03 0.61 0.05 0.05 0.88 influence of external economy
External-Economy0.35 0.35 0.29 0.29 - sector could also be gauged from

from Rs. 7251.09 in the controlled group and further down
to Rs. 6418. 27 in the target group. The drop was, once
again, not found to be statistically significant at any level of
probability. Further, agriculture’s per capita output level
which was Rs. 2074.77 in the controlled group enhanced
toRs.4957.34inthe target group. Once againthe increase
was not found to be statistically significant. The per capita
output level of non-agriculture sector also dropped from
Rs. 7030.59 in the controlled group to Rs. 6157.77 in the
target group. The drop was, however, not statistically
significant at any level of probability.

The comparison of technical coefficient also shows
that the forward linkages between agriculture and external
economy sector increased from 0.12 in the controlled
group to 0.39 in the target group of villages, which means
that the external economy sector was taking away the
output from agricultural sector 0.39 times higher in the
target group villages as compared to that of the controlled
group set of villages, though there appeared to be a drop
in the forward linkage pattern between agriculture and
non-agriculture sector from 0.13 in the controlled group to
0.11 in the target group, thereby implying that the en-
hanced agriculture output was being taken away by the
external economy sector asthe flow of resources between
agriculture and non agriculture sector has lessened. On
the other hand, the weakening of the forward linkage co-
efficient between nonagricultural and agriculture sector

the fact that its total per capita
input contributiontothese sectors inclined from Rs. 2621.08
in the controlled group to Rs. 3847.75 in the target group
set of villages. The increase, though, was statistically in-
significant at any level of probability. Similarly, the study of
backward linkage coefficients between agriculture, non
agriculture and external economy which were computedto
be 0.05, 0.29 and 0.13, 0.29 in the controlled group
subsequently were computed to be 0.13, 0.35 and 0.11,
0.35 respectively in the target group of villages, thereby
showing an increasing reliance on the external economy
sector. The forward linkage coefficient of external econ-
omy to these two sectors viz. agriculture and non-agricul-
ture sector which were 0.29 each in the controlled group
enhancedto 0.35 each for the corresponding sectors inthe
target group respectively.

Hardoi:

The study of resource flow of goods and services and
their technical co-eificient between the two sets of house-
holds in the second sample district which have been
summarisedintables 3 and 4 shows thattheimpactof rural
glectrification has not been significant though it has suc-
ceeded in pushing up the level of input use in agriculture.
It also reveals that the input use level for non-agriculture
sector declined in the target group. Similarly, the per
capita output level of agriculture was higher in the target
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Table 3: Per capita Resource Flow of Goods and Services—Hardol (InRs.)

| Phase - lil Controlled Group

|

' Sectors  Agriculture  Non-Agricul- External Final Total  Agriculture Non-Agricul- External Final Total

ture economy demand output ture economy demand output

Agriculture  660.21 383.26 1622.77 2870.35 5536.58NS 479.19 386.76 1352.76 1950.69 4169.41

; Non-Agricul-

I ture 188.05 109.35 1052.07 1860.51 3209.98NS 191.31 154.13 1234.47 1779.05 3358.86

| External

i economy  1693.37 981.47 2674.84 NS 1432.78 1154.36 2587.13
Primary

| inputs 988.49 641.51 - 1369.02 1248.35 - -

| Total

| inputs 3530.12 2115.58 2674.84 347230  2944.10  2587.13

NS NS NS

Note: NS refers to Statistically not significant

Table 4: Technical coefficients between sectors—Hardoi (in Rs.

non-agriculture sector has remained prac-

) tically the same viz. 0.12 in both the con-

trolled as well as target group of villages, .

' Phase - ilI Controlled Group however, the level of forward linkage
| Sectors <o s s ;
coefficients inclined from 0.52 in the con-
icul -aari i i -agricul t I :

A leuargncul EECZ‘?,L”SV el Nor::lrgnw é,’;f,;":y trolled group to 0.61 in the target group
| st i e e By S ppiss which implies that bulk of the so-called
| ricuiture . o o 3 = o . H
: Ngn~agricultura 003 003 0.39 0.05 0.05 04s | €nhanced output is being subsequently
. | External economy  0.31 0.31 4 0.34 0.34 - taken away by the active inter-play of

~ groupthoughthere wasadropinthe percapita outputlevel
. inthe non-agriculture sector. The comparison betweenthe
| target group and the controlled group of villages, on the
.~ cross-sectional frame work shows that the per unit input
use level for agriculture which was reported to be Rs.
| 3472.39 inthe controlled group inclined to Rs. 3530.12in
.~ target group category. Further, the per capita output con-
- tributed by agriculture sector inclined from Rs. 4169.41 in
. the controlled group to Rs. 5536.58 in the target group of
villages. The increase in both these cases was not found
to be statistically significant at any level of probability. In
the case of non-agriculture sector, the study shows that
rural electrification has adversely affected its scope. The
comparison of input use pattern shows that the per capita
input use level which was Rs. 2944.10 in the controlled
group declined to Rs. 2115.58 in the target group of vil-
lages and so has the per capita output level contributed by
- this sector which was Rs. 3258.66 in the controlled group
- which declined to Rs. 3209.98 in the target group. The
. decrease in the level of per capita input use or the per
| capita output contributed was, however, not found to be
. statistically significant at any level of probability. The
| external economy’s increasing role could be seen fromthe
'~ factthat its per capita contribution which was Rs. 2587.13
inthe controlled group further inclined to Rs. 2674 .84 inthe
target group of villages.

The study of the technical coefficient in the district
shows that the forward linkages between agriculture and

external economy sector. Similarly, the
comparison of forward linkages pattern between the non-
agriculture sector and the agriculture sector declined from
0.05 in the controlled group to 0.03 in the target group of
villages. Similarly the level of forward linkage pattern
between non-agriculture and the external economy sector
also declined from 0.48 inthe controlled group category to
0.39 in the target group which shows that the impact of
rural electrification, how-so-ever small, has largely been
felt on agriculture and it has adversely affected the scope
of non-agriculture sector. Similarly the study of forward
linkage coefficients between the external economy sector
and the non-agriculture sector which was 0.34 eachinthe
controlled group subsequently dropped to 0.31 each for
the corresponding sectors in the target group set of vil-
lages, which projects the external economy’s growing and
counter-productive role as it was contributing very little to
the rural economy of the sample district and was taking
away practically all of the enhanced agricultural output.
The study also shows the drop in the backward linkage co-
efficients level between agriculture and non-agriculture
sector, agriculture—external economy sector from 0.05
and 0.34 in the controlled group to 0.03 and 0.31 in the
target group of villages. This trend, more or less, continued
in the non-agriculture-agriculture and non-agriculture-
external economy sectors spelling out the extent of adver-
sity the external economy sector was castingonthesetwo
sectors respectively.
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Table 5: Per capita resource flow of goods and services—Agra (In Rs.)

Phase llI Controlled group

Sectors Agriculture  Non-Agricul- External  Final Total Agriculture Non-Agricul-  External Final Total

ture economy demand output ture economy demand output
Agriculture 564.57 250.12 1966.07 6058.37 8839.12NS  817.59 694.59 184252 2953.98 6307.56
Non-agricul-
ture 255.22 113.79 871.79 2686.00 3926.80NS  175.55 149.99 193168 3100.03 5358.27
External
economy 1964.27 873.09 2837.86 NS  2040.38 2732.81 3773.20
Primary
inputs 4429.16 1963.15 1221.91 1281.92
Total
inputs 7213.72 3200.15 2837.86 4256.44 3859.21 3773.20

NS NS NS
Note: Ns refers to Statistically not significant
Agra has strengthened the forward linkages between agricul-

The resource flow of goods and services of house-
holds belonging to the target group and the controlled
group of villages in the third sample district (table 5) shows
that rural electrification has not only enhanced the per
capitainput use levelbut has also enhanced the percapita
outputlevelin the agriculture sector ofthetarget group and
in the process has adversely affected the non-agriculture
sector's scope. The impact on both the sectors, however,
is marginal. The comparison of the two sets of villages
shows that the per capita input use level of agriculture
inclined from Rs. 4256.44 in the controlled group to Rs.
7213.72 in the target group of villages. Similarly, the per
capita output level inclined from Rs. 6307.56 in the con-
trolled group to Rs. 8839.12in the target group of villages.
Here also, the increase in both the cases was not found to
be statistically significant at any level of probability. In the
case of non-agriculture sector, the comparison between
thetwo categories shows thatthe per capitainputuse level
which was Rs. 3859.21 in the controlled group subse-
quently declined to Rs. 3200.15 in the target group cate-
gory, likewise the per capita output generated by this
sector also dropped from Rs. 5358.27 in the controlled
group to Rs. 3926.80 in the target group of villages. The
drop, in both the cases, was once again not found to be
statistically significant at any level of probability.

The study of inter-sectoral linkages (table 6) or the

ture and external economy sector while the level of forward
linkage coefficients agriculture has weakened over the
same period. The comparison shows that the forward
linkage coefficients in agriculture and non-agriculture de-
clined from 0.13 inthe controlled groupto 0.06 inthe target
group of villages while the forward linkage coefficients be-
tween agriculture and the external economy sector in-
clined from 0.49 inthe controlled group to 0.69inthe target
group. Similarly, the forward linkage coefficients between
non-agriculture sector and agriculture sector remained
practically the same, viz. 0.03 and between non-agricul-
ture sector and the external economy sector declined from
0.51 t0 0.31, thereby showing an adverse impact. The for-
ward linkage coefficients between the external economy
and the agriculture sector and agriculture and the non-
agriculture sector which was 0.31 each in the controlled
group subsequently declined to 0.22 each for the corre-
sponding sectors in target group set of villages, thereby
implying that the amount contributed as input by the exter-
nal economy sector to these two sectors had declined
while its backward linkages especially with agriculture
(where bulk of the rural electrification’s impact was dis-
cernible) had enhanced. The decline of the backward
linkages in both agriculture as well as non-agriculture
sector with the external economy sector inthetarget group
of villages once again shows the extent of adverse impact
these sectors have undergone.

technical coefficients also shows that rural electrification  |nter District Level
Table 6: Technical coefficients between sectors—Agra
Phase - llI Controlled Group Summation GmuP
Sectors Agriculture Non-agricul-  External  Agricul- Non-agricul-  External The study of the resource flow of
ture economy ure wre  -economy | goods and services of the households
Agriculture 0.06 0.06 0.69 0.13 0.13 049 | belongingto various electrified phases of
Non-agriculture  0.03 0.03 0.31 0.03 0.03 051 |target group and their respective con-
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group (tables 7,8, 9, 10 respectively)
shows that rural electrification’s im-
pact, by and large, has been felt on
the agriculture sector only. The com-
parison of target group with the con-
trolled group shows that the per cap-
ita input use level of agriculture sec-
tor which, in the controlled group,
was Rs. 3085.27 inclined to
Rs.4179.47 in phase |, then dropped
to Rs. 3423.89 in phase Il and finally
to Rs. 5167.33 in phase Ill category
of target group of villages. Similarly
the per capita output generated by
this sector also inclined from Rs.
4186.76 inthe controlled groupto Rs.
5231.27 in phase |, Rs. 4736.12 in
phase Il and finally to Rs. 5933.66 in
phase Il set of target group. The per
capitaincrease inthe input use orthe
output contributed was, however, not
found to be statistically significant at
any level of probability. However, in
the case of non-agriculture sector,
the analysis reveals that the level of
per capita input use which was Rs.
4658.56 in the controlled group de-
clined to Rs. 3609.16 in phase | then
further down to Rs. 2416.34 in phase
Il before inclining to Rs. 5337.64 in
the phase Il category of target group
of villages; similarly the per capita
output contributed by this sector de-
clined from Rs. 4485.89 in phase |
further down to Rs. 3029.81 in phase
IIbefore recoveringtoRs.5411.11in
phase lll set of target group of vil-
lages. This drop, in the initial stages,
and incline in the later stage of per
capita use or the output contributed,
was not found to be statistically sig-
nificant at any level of probability. The
study also shows that the per capita
output contribution of external econ-
omy which was Rs. 2989.07 in the
controlled group marginally inclined
to Rs. 3162.01 in phase | and ulti-
mately to Rs. 3521.38 in phase |l
category of target group of villages,
reflecting the growing influence of
this sector in these sample districts.

Table 7: Per capita Resource Flow of Goods and Services—Summation Greup (In Rs.)

Phase -I

Sectors Agriculture Non-Agriculture External Final Total
Economy Demand Qutput

Agriculture 656.66 561.27 1625.36 2487.98 5231.27 NS
Non-agricul
ture 176.96 158.60 1636.66 2513.57 4485.89 NS
External
economy 1682.84 1479.18 3162.01 NS
Primary
Inputs 1663.00 1410.11 - -
Total
Inputs 4179.47 3609.16 3162.01 -

Note : NS refers to Statistically not significant

Table 8: Per Capita Resource Flow of Goods and Services—Summation Group (In Rs.)
Phase -|
Sectors Agriculture Non-Agriculture External Final Total
Economy Demand Output
Agriculture 738.17 483.47 129.93 2215.20 4736.12NS
Non-agricul
ture 163.32 107.60 1064.41 17.04.48 3029.81 NS
External
economy 1429.31 934.38 - - 2363.68 "
Primary
Inputs 1093.09 890.88 - - -
Total
Inputs 3423.89 2416.34 2363.68 - -
NS NS i
Note : NS refers to Statistically not significant.

** refers to Statistically significant at 5 percent level.

Table 9: Per Capita Resource Flow of Goods and Services—Summation Group (InRs.)
Phase-llI
Sectors Agriculture Non- External Final Total
agriculture economy demand output

ﬁgriculture 557.24 552.38 1626.84 3197.19  5933.66 NS

n_
agriculture 185.20 172.99 1894.51 3158.41 5411.11 NS
External
Economy 1774 61 1746.74 - - 3521.35NS
Primary
inputs 2650.28 2865.53 - - -
Total
inputs 5167.33 5337.64 3521.38 - -

NS - NS NS

Note: NS refers to Statistically not significant
Table 10. Per Capita Resource Flow of Goods and Services—Summation Group (In Rs.)

CONTROLLED GROUP

Sectors Agriculture Non- External Final Total
Agriculture economy demand output

Agriculture 521.55 659.84 1172.84 1832.53 4186.72

Non-

agriculture 155.90 211.37 1816.23 3038.69 5222.20

External

economy 1358.89 1630.19 - - 2989.67

Primary

inputs 1048.94 2157.16 - - -

Total i

inputs 3085.27 4658.56 2989.07 - -




The comparison of forward and backward linkages or
the technical coefficients (tables 11, 12, 13 and 14) also
demonstrates the growing agriculture-external economy
sectors bond. The comparison also shows that the forward
linkage coefficient between agriculture-nonagriculture
sector which was 0.13 in the controlled group, practically
remained the same in the phase | category before margin-
ally inclining to 0.16 in the phase |ll set of target group of
villages respectively, whereas the forward linkage coeffi-
cient between agriculture-external economy progressively
inclined from 0.39 in the controlled group to 0.48 in phase
I, then to 0.55 in phase Il and 0.46 in phase lll set of
villages, upholding the fact that practically all of the
enhanced primary output is being taken away by the
external economy sector. However, in the case of non-ag-

Table 11: Technical Coefficients Between Sectors—Summation

Group
Phase-|
Sectors Agriculture  Non-agriculture  External
Economy
Agriculture 0.13 0.13 0.48
Non-agriculture 0.03 0.03 0.52
External economy 0.30 0.33

Table 12: Technical Coefficients Between Sectors—Summation

Group
Phase-ll
Sectors Agriculture  Non-agriculture  External
economy
Agriculture 0.186 0.16 0.55
Non-agriculture 0.03 0.04 0.45
External economy 0.30 0.31 -

Table 13: Technical Coefficients Between Sectors—Summa-

tion Group
Phase-lll
Sectors Agriculture  Non-agriculture External
economy
Agriculture 0.09 0.10 0.46
Non-agriculture 0.03 0.03 0.54
External economy 0.30 0.32 -
Table 14: Technical Coefficients Between Sectors—Summation
Group
Controlled Group
Sectors Agriculture  Non-agriculture External
economy
Agriculture 0.12 0.13 0.39
Non-agriculture 0.04 0.04 0.61
External economy 0.32 0.31 -

riculture sector, the comparison of forward linkage coef-
ficient between non-agriculture sector and agriculture sec-
tor shows that it has marginally declined from 0.04 in the
controlled group to 0.03 in phase-|, phase-Il and phase-lll
category of the target group of villages, reflecting an ad-
verse impact of rural electrification on this sector.

Likewise the comparative study of the forward linkage
coefficients between non-agriculture and external econ-
omy sector declined from 0.61 in the controlled group to
0.52 in phase-|, then further down to 0.45 in phase-ll and
finally-to 0.54 in phase-Il category of the target group of
villages. In other words, the drop in the forward linkage
coefficients of this sector shows the declining performance
of this sector in the target group of villages respectively.
Further, the study of forward linkage coefficients between
the external economy-agriculture sector and the external
economy-non agriculture sector shows that its level has
either remained practically the same or has marginally
changed, thereby, implying that the amount contributed by
this sector has either remained the same or has marginally
changed while the amount taken away by it from the
primary sectorkept on progressively enhancing inthe sub-
sequent phases of the target group of villages. Similarly,
the comparison of backward linkage pattern between
agriculture-non agriculture sector in the controlled group
and the target group of villages has declined from 0.04 to
0.03 in all the three phases of target group of villages
whereas in agriculture-external economy sectors it has
comedown from 0.32inthe controlledto 0.30 inthe phase-
Il and phase-lll category of the target set of villages. The
study of backward linkage coefficients between non-agri-
culture and agriculture, and non agriculture-external econ-
omy once again shows that the nexus between non-agri-
culture and agriculture which was 0.13 in the controlled
group remained 0.13 in the phase-| category and then
climbed to 0.16 in the phase-1l category before settling for
0.10inthe phase-lll set of villages, whereas the backward
coefficients between non-agriculture and external econ-
omy remained more or less the same, viz. 0.31 in all the
four specified categories of the sample which shows that
there has been practically very little change in the amount
taken as input by this sector from the external economy.
In other worlds, this sector has remained, more or less,
isolated from the impact of rural electrification.

Overall Assessment

The study of forward and backward linkages in both
the target as well as controlled group of villages clearly
shows that the impact of rural electrification, though not
statistically insignificant, has been felt largely on the pri-
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mary sector, the per capita output level of this sector
distinctly grew in each subsequent phase of electification
inthetarget group of villages; however, rural electrification
failed to promote non-agriculture sector which comprises
mainly service and manufacturing class. The study also
shows that the adverse impact of rural electrification on
this sector was, however, not statistically significant at any
level of probability.

Probable Factors

The study demonstrates that rural electrification has
succeeded in enhancing the agricultural output, though
not as expected, clearly indicating that it has been unable
to reach out to the masses. Secondly, the external econ-
omy sector is siphoning off bulk of the enhanced agricul-
tural output, which is so vital for the development of agro-
processing units and agro-based industries outside the
region thereby seriously limiting the scope of rural indus-

tries. Another factor militating against the scope of eco-
nomic growth in these regions has been the lack of basic
infrastructure which is so vital for the premotion of regional
development.
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The Branch Manager as King

IBM, much as we love and respect it, is a pretty dam bureaucratic company, truth be known. And on many
dimensions it's quite centralized, at least within the context of a typical several-billion-dollar division. Yet
its customer responsiveness—with nearly four hundred thousand on the payroll is legendary. How do
they do it? At the heart is the autonomy of the (sales) branch manager. It is, simply, his or her
responsibility to make things happen for the customer, and break whatever china (i.e., rules) it is
necessary to break in the process. There will be no recriminations for a branch manager who moves
heaven and earth, and steps on countless toes in the process, to get the customers satisfied.

But heaven help that branch manager who says, "l could've done it, but...." And heaven help the field
service manager or other support person who says of the branch manager, "l would've helped him or
her, but...." Neither is long for IBM's world.

IBM is a bureacracy, to be sure, but there is a pecking order. And the branch manager, responsible for
customer satisfaction, is indisputably at the top of it.
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Feature

Attributes of Rural Women & Productivity of

Dairy Animals

Hema Tripathi & O.N. Kunzru

A study of the attributes of rural women was conducted
with a view to analysing their relationship with the producu-
tivity of dairy animals. Data was collected through a
personal interview schedule, from 192 randomly selected
rural women of 12 villages of Bareilly district. The results
showed a positive and significant correlation between
family education status, family land holding, information
sources utilization, input availability and adoption behavi-
our of rural women and productivity of dairy animals.
Amongst the socio-psychological characteristics, produc-
tivity of dairy animals was found to be positively and signifi-
cantly associated with innovation, level of aspiration, man-
agement orientation and orientation towards competition.
Significant and positive relationships were also found be-
tween attitudinal characteristics of rural women, (except
attitude towards income generation) and productivity of
dairy animals.

Hema Tripathi is ARS Scientist and O. N. Kunzru is Joint Director of
Extension Education, Indian Veterinary Research Institute, Izatnagar-
243122.

In Indian rural social system, women play animportant
part in sustaining the socio-economic status of their fami-
lies. Their active participation in all major rural sectors of
production, especially in agriculture and animal husbandry
production (Puri, 1971; Bhatt, 1975; Dey, 1977; Devi,
1983:; Sharma & Mathuria, 1985; Dak et al., 1986; and
Jamal, 1989) also generates additional family income.
Previous studies have shown that many of the socio-
personal characteristics are positively and significantly
correlated with the adoption of dairy farm technologies
(John, 1974; Mahipal, 1983; Hundal, 1976; Chauhan,
1979, Bhangoo, 1984; Kunzru et al., 1987; Jamal, 1989).
Similarly, socio-psychological characteristics are reported
to have positive effect on adoption behaviour (Beal &
Silbey, 1967; Jaiswal, 1965; Nair, 1967; Ramachandran,
1974; Singh, 1975; Chandra, 1979; Mahipal, 1983; Tyagi
& Sohal, 1984 and Kunzru et al., 1987). Despite high
participation by women in rural animal husbandry, studies
are scanty about socio-personal and socio-psychological
characteristics affecting the productivity of dairy animals
or vice-versa. In the present paper, various parameters
have been studied to see their relationship with productiv-
ity of dairy animals. For the purpose of the study, produc-
tivity was defined as manifestation of obtaining total fluid
milk from per unit of dairy animals through the adoption of
scientific dairy farmtechnologies with available manpower
and financial resources.

Methodology

The study was conducted in Bareilly district (Uttar
Pradesh) because Bareilly Dugdh Utpadak Sahkari Sang
Ltd. (BDUSSL), a dairy cooperative, was situated in this
region. Six of the 15 blocks of this district are covered by
BDUSSL. Two blocks contributing maximum milk per
member were selected for this study. Further, three vil-
lages from each block which were member of the coopera-
tive, were selected on the basis of average per member
contribution to dairy cooperative. Thus 6 villages under
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cooperative umbrella (MC) were selected. In addition, 6
villages which were not members of dairy cooperative
(NMC) which were located at an appropriate distance from
MC villages in order to eliminate any direct or indirect
overflow of influence were selected randomly as respon-
dents. Thus, the total respondents of the study consisted
of 192 rural women.

The data were collected through personal interview
schedule and coefficients of correlation were computed in
order to study the association of some attributes with
productivity of dairy animals.

Table 1: Association of socio-personal characteristics of rural

women with productivity of dairy animals (N =192)

Socio-personal characteristics Productivity of dairy animals

(r)

X, Family land holding 0.14
X, Caste 0.09
X, Family education status 0.20”
X, Information source utilization 0.22"
X, Adoption behaviour 0.25"
X, Number of dairy animals 0.14
X, Input availability 0.23°

Table value of r = 0.13 at 5 and 1 per cent level of significance.
"= P <05, " = <.01.

Table 1 indicates that family eduction status, informa-
tion source utilization, adoption behaviour and input availa-
bility highly and significantly (p < 0.01) contributed to
productivity of dairy animals. All these four characteristics
are strongly interrelated and thus have a positive relation-
ship with increasing milk production of dairy animals.
Hundal (1976) had also found a strong and positive rela-
tionship between higher educational level and higher
extension contact and higher milk production. Availability
of technical inputs (Thakur, 1975), total family resources
and efforts of family members have been reported to
enhance the productivity of dairy animals (Jamal, 1989).
High cost of inputs as well as lack of technical knowledge
and guidance (Singh, 1984) have been responsible fornon
adoption of improved dairy farming practices (Bhuiyan,
1988). Table | also points out the positive and significant

Family eduction status, information
source utilization, adoption behaviour
and input availability highly and sig-
nificantly (p < 0.01) contributed to pro-
ductivity of dairy animals.

relationship between total number of dairy animals (P <
0.05) and productivity of dairy animals. The findings of the
study are in consonance with those reported by Kapse
(1976), Hundal (1976) and Chauhan (1979).

A perusal of table 2 reveals that the socio-psychologi-
cal characterestics of rural women, except their knowl-
edge level, were positive and significantly associated with
productivity of dairy animals.

Table 2 : Soclo-psychological characteristics of rural women as-
sociated with productivity of dairy animals. (N =192)

Socio-psychological characteristics Productivity of dairy animals

(n

X, Information proneness 0.28"
X, Orientation towards competition 0.19”
X, Risk orientation 0.30"
X, Management orientation 0.17
X, Level of aspiration 0.30”
X, Knowledge level 0.09
‘=P <05, " =<01.

The data indicate that milk productivity of dairy ani-
mals increases with increase in the level of aspiration of
rural women and their proneness 1o adopt innovations for
productivity augmentation. Besides these, their orienta-
tion towards competition with neighbours, management
orientation with regard to planning, production and mar-
keting as well as their willingness to take risks to adopt
dairy tarminnovations play a significant role in dugmenting
milk productivity of dairy animals. Jaiswal (1965), Beal &
Silbey (1967) Ramachandran (1974) and Singh (1975)
also reported the positive association between risk orien-
tation and adoption of innovations, which in turn augment
productivity. In the present study, no significant relation-
ship could be observed betwean knowledae level of rural
women pertaining to dairy farm technologies and produc-
tivity of milk in contrast to the previous report (Singh,
1980). This may be because of the poor educational status
of the rural women depriving them of the benefits of
modern technologies to raise productivity and to generate
income as reported by Srivastava (1988).

Milk productivity of dairy animals in-
creases with increase in the level of
aspiration of rural women and their
proneness to adopt innovations for
productivity augmentation.

Positive and favourable attitude is a pre-requisite for
ultimate adoption of improved dairy farm practices (Singh,
1975; Gupta, 1976: Singh, 1975 and Mandape, 1988). In
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the present study also, table 3 indicates the positive and
significant correlation between attitude of rural women
towards productivity, dairy farming, and dairy cooperative
societies with the productivity of dairy animals.

Table 3 : Attitudinal characteristics of rural women associated
with productivity of dairy animals. (N =192)

Attitudinal characteristics Productivity of dairy animals

(r)

X, Attitude towards dairy farming 017
X, Atlitude towards dairy cooperative 0.26"
X, Attitude towards productivity 0.14"
X, Attitude towards income generation 0.01

‘=P <05, " =<0l

However, no relationship could be observed between
attitude of rural women towards income generation and
productivity of dairy animals. It may be because the rural
women of the studied area were more inclined towards
improving the nutritional status of family members than
earning cash income through surplus milk available through
higher production.

Conclusion & Implications

The study shows that socio-personal and socio-
phychological characteristics of rural women, including
attitudinal variables, have a palpable impact on productiv-
ity of dairy animals requiring them to be a strong compo-
nent of our dairy extension programmes including training.
These characteristics of rural women thus need to be
suitably exploited by extension scientists and planners in
order to help the rural livestock owners augment the
productivity of their dairy animals for generating additional
income and employment.

Acknowledgement

The publication is a part of the Ph. D. thesis submitted
by the senior author under the guidance of the second
author to Indian Veterinary Research Institute, Izatnagar
(U.P.) India

References

Beal, G.M. & Silbey, D.N. Adoption of agricultural technology by Indians
of Gautemala. Ames. lowa State University. Rural Sociology
Report 62, 1967.

Bhangoo, S. “Adoption of improved household practices of farm women
as a function of socio-economic factors”. Journal of Research
23(1): 1984.

Bhatt, E. “Social Networks”. Human Relation 8(4). 1975.

Bhuiyan, A.K.M. “Women's participation in agricultural tasks" : Paper
presented in International Conference on Appropriate Agricultural
Technologies for farm women, ICAR, New Delhi, 1988.

Chandra, K. Differential adoption of dairy innovations by the farmers of
ICDP Karnal (Haryana). Ph.D. Thesis, NDRI, Karnal, 1979.

Chauhan, J.P. A study of some socio-personal, economic and enterpre-
neural role performance of milk producers, M. Sc. Thesis. NDRI,
Karnal, 1979.

Dak, J.M., Sharma, H.L. & Jain, R. “Social and institutional framework
of females participating in agriculture”. Indian Journal of Social
Work 47(3): 1986.

Devi, L. Role expectations and role performance of rural women in farm
and home management. Ph.D. Thesis, APAU, Hyderabad, 1983.

Dey, A.K. A study of decision making pattern in rural families with
respect to selected dairy husbandry practices, M.Sc. Thesis,
NDRI, Karnal, 1977.

Gupta, G.L. A study of differential motive of dairy farmers of milk coop-
erative societies, Ph. D. Thesis, Kurushetra University, 1976.

Hundal, J,S. Differential adoption of improved dairy practices affecting
some economic parameters of animals of milk suppliers in, M.Sc.
Thesis Kurushetra University, Kurushetra, 1976.

Jaiswal, N.K. A study of factors associated with low level of adoption of
improved agricultural practices. Ph. D. Thesis, IARI, New Delhi,
1965.

Jamal, S. A study of role dynamics of farm women in relation to produc-
tivity of dairy animals. Ph. D. Thesis IVRI lzatnagar, 1989.

John, A.J. The relationship of personal characteristics of cattle owners
with milk production in cross breeding schedule, M.Sc. Thesis,
NDRI Karnal, 1974.

Kapse, S.S. Adoption of selected dairy husbandry practices of cattle
owners in ICDP area, M. Sc. Thesis, NDRI, Karnal, 1976.

Kunzru, O.N., Sagar, R.L., Srivastrava, N.K. & Singh, P. “Constraints
in adoption of haemorrhagic septicaemia vaccination®. Indian
Journal of Extension Education 23(3&4): 1987.

Mahipal A study of socio-economic and psychological correlates in
adoption of dairy innovation, PH. D. Thesis, NDRI, Karnal, 1983.

Mandape, M.K. A multidimensional study of mixed farming amongst
small and marginal farmers. Ph.D. Thesis, IARI, Delhi, 1988.

Nair, U.T. A multivariate study on adoption of high yielding varieties by
the farmers of Kerala state. Ph.D. Thesis, IARI, New Delhi, 1967.

Puri, S. “Rural families and decision making pattern”. Indian Journal of
Extension Education 7(1&2): 1971.

Ramachandran, P.K. A multivariate study on information source utiliza-
tion of big, medium and small farmers. IARI, New Delhi, 1974.

Sharma, S.K. & Mathuria, D.K. "Female labour participation in rice
farming systems in Chhattisgarh region™. Indian Journal of Agri-
cultural Economics 40(3) : 1985.

Singh K.P. “Economic development and female labour participation”.
Social Action 30(2) : 1980.

Singh, R. “An optimum stratification for proportional allocation”, Sankhya,
37 Series C. Part 1, 1975.

Singh, L. Study on constraints in adoption of packages of practices for
paddy, M. Sc. Thesis, HAU, Hissar, 1984.

Srivastava, D. Appropriate agricultural technologies for farm women.

Paper presented in International Conference on Appropriate Ag-
ricultural Technologies for Farm Women, ICAR, New Delhi, 1988.

Thakur, D.S. “Impact of dairy development through milk cooperative—
a case study of Gujarat”. Indian Journal of Agricultural Economics
30(3) : 1975.

Tyagl, K.C. & Sohal, T. S. “Factors associated with adoption of dairy
innovations”. Indian Journal of Extension Education 20(3&4):

1984.
[

524

Rural Women & Prouctivity of Dairy Animals

0




Industry Review

Mini Steel Sector in India

NPC Research Division

There are now 216 licensed Electric Arc Furnace Units in
the country with a total capacity of about 9 million tonnes
per year of which 175 are in actual operation. With some
ofthe larger MSPs going in for expansion upto one million
tonnes, their role as a source for steel & steel products
could receive further impetus in the coming years. The
present study attempts to review the performance of the
Mini Steel sector with a view to identifying major problem
areas and also arriving at the corresponding solutions.

Prepared by a team consisting of N.K. Nair, Director (Research), Manju
Kalra Prakash & K.P. Sunny, Asst. Directors (Research) from the
National Productivity Counciland K.D. Kohli, Management Consultant.

Despite its unquestioned importance in the industrial
growth of the country, steel has remained in perpetual
shortage over the past four decades of planned economic
development. The integrated steel plants, both in public &
private sectors, currently meet a little over half of the
country’'s requirements of steel, the balance being sup-
plied by the secondary sector or by import.

When the acute steel shortage continued to persist
even after massive investments in the public sector steel
plants, the government encouraged setting up Mini Steel
Plants (MSPs) in the seventies to alleviate the situation.
There are now 216 licensed Electric Arc Furnace (EAF)
units with a total capacity of about 9 milliontonnes peryear
(table 1) of which 175 units are in operation (July 1991)
with an installed capacity of 6.9 milliontonnes of steel. The
secondary sector contributes about 46% of finished steel
output. Although MSPs are spread throughout the coun-
try, the states of Maharashtra, Uttar Pradesh, & West
Bengal account for about 42% of the total MSP capacity.

Table 1: Statewise distribution of MSPs (EAF Unitts)

Productivity Vol. 33. No. 3, October - December, 1992

State No. of Total capacity
units (000 meteric tonnes)
Andhra 8 429.0
Assam 2 159.0
Bihar T 316.0
Chandigarh 1 40.0
Delhi 1 9.0
Gujarat 6 335.0
Haryana 13 554.5
H.P. - 176.7
Kerala 1 50.0
J&K 2 68.0
Karnataka 11 670.0
Madhya Pradesh 14 1268.5
Maharashtra 30 2015.1
Orissa 1 50.0
Punjab 9 607.7
Pondicherry 3 318.0
Rajasthan 7 217.2
Tamil Nadu 6 363.0
U.P. 26 809.8
W. Bengal 23 751.9
Total 175 9208.4
Source : SAIL(1992)
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With the support of sufficent infrastructural facilities
MSPs can be a useful and reliable adjunct of the larger
plants to meet the country’s growing demand for steel.
With some of the larger MSPs going in for expansion upto
one million tonnes capacity, their role as a source for steel
and steel‘products should receive further impetus in the
coming years.

Capacity & Performance

MSPs, as small labour intensive enterprises, are the
appropriate mechanisms for dealing with the perennial
shortage of steel & steel products. Large integrated steel
plants, no doubt, are essential in a huge country like India
but with scarcity of capital, long gestation periods involved
and the environmental problems associated with such
plants, the widespread proliferation of MSPs is perhaps
unavoidable. An EAF unit becomes an appropriate alter-
native proposition when:

a) The local demand for MS alloys & carbon steels is
not large enough foreconomical production through
blast furnace route.

b) The main inputs like coke, limestone and high
grade ores are not available at economically trans-
portable locations.

c) Thescrapand power supplies are readily available
at a reasonable cost.

d) Rolling/rerollingunits are locatedinthe vicinity or as
integral part of the MSP itself.

e) Sale of ingots/billets or rolled products does not
pose any special difficulty and distribution costs are
reasonable.

Initial proliferation of MSPs in India was largely the
result of an unprecedented growth inthe re-rolling industry
during the post-independence era. These re-rolling units
were not getting adequate supplies of billets or discarded
steel items by the railways and other heavy engineering
industries. This posed a serious threat to their survival.
The government, therefore, allowed the then existing EAF
units to produce MS ingots and also delicenced them upto
aninvestment of Rs. onecrore. This led to the quick growth
of MSP units all over the country (table 2). The installed
capacity of MSPs which grew rapidly in the first few years,
however, became somewhat sluggish later. Although there
are several EAF units functioning in different regions their
mortality rate has gone up in recent years, the principal
reason being inadequate supplies of scrap and shortage of
electric power. The outputof MSPs (table 3) also shows an
unstable growth overthe years. While the bulk of output of

MSPs continues to be mild steel, alloy steels and stainless
steels have also now become items of regular production
in the mini steel sector.

Table 2 : Growth of EAF Units (MSPs)
(million tonnes)

Year Total Capacity % growth
1988-89 486
1989-90 5.63 15.8
1990-91 6.20 10.0
1991-92 6.80 9.7

Source : Deptt. of Steel Annual Reports, SAIL, (1990, 1992)

Table 3 : Out put of MSPs 1970-71 onwards

(O0QO'mt)
Year Mid  Alloy& Med./ Stainless Total %
steel castings High steel Growth
Carbon

1970-71 430 280 - - 710 -
1971-72 530 300 - - 830 17
1972-73 670 320 - - 990 19
1973-74 670 360 - - 1030 4
1974-75 530 260 2 - 720 -23
1975-76 720 320 - - 1020 29
1976-77 910 330 - - 1240 22
1977-78 990 340 - - 1330 %
1978-79 490 350 - - 1840 38
1979-80 450 340 - - 790 -57
1980-81 NA NA - - NA -
1981-82 1430 437 294 - 2161 173
1982-83 1590 368 276 2234 34
1983-84 1674 382 368 - 2424 8.5
1984-85 1620 389 321 - 2330 -4
1985-86 2173 459 312 - 2944 26
1986-87 2214 440 364 102 3120 6
1987-88 2194 421 380 112 3110 -0.3
1988-89 2058 502 485 135 3180 23
1989-80 2041 533 394 154 3122 -2
1990-91 2363 590 372 175 3509 12
1991-92 - - - 3700 5.4

Source : Deptt. of Steel Annual Reports; Sidhu (1983);
CIER Data book 1991-92

. Current deterioration in the performance of MSPs is
attributable to the unstable operating conditions and re-
sources difficulties which made the quick profits of the
earlier years somewhat difficult to obtain. A study of the
profit earnings of 8 steel companies in the private corpo-
rate sector shows a clear declining trend (table 4). What
has happened in these 8 companies is also generally true
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of the MSP sector as a whole with earnings of some units
having gone down more rapidly than that of others.

Table 4 : Select financial data of some Mini Steel Plants

(Rs. lakhs)

Com- Year Total Net Net Gross Profit Profit Divi- Re-
pany Ending Capital Worth  Sales Profits before after dend taind
tax tax profits

Mukand 1990 38755 10750 50170 5014 2316 1926 442 1484
ron& 1989 33020 9496 30357 23308 2039 1754 295 1459
Steel (17.4) (132) (23.9) (13.7) (-14.8) (-17.6) (12.4)(-23.7)
Mahindra1990 13915 3552 12045 1284 579 496 230 266
Ugine 1989 9995 3311 8423 1357 1035 800 189 611
(39.2) (73) (7.3) (-29.0) (-58.0) (-53.5) (-8.7)(-67.3)

Special 1990 10824 4093 19090 2815 2336 1516 285 1231
Steels 1989 9667 2917 19253 2502 1954 1489 194 1295
(12.0) (40.3) (23.9) (40.6) (49.4) (27.3) (83.6) (18.8)

Shri 1990 5641 1164 6544 467 167 143 68 75
Ishar 1989 3819 1107 5035 334 238 200 66 134
Alloys (47.7) (5.1) (30.0) (39.8) (-29.8) (-28.5) (3.0)(-44.0)
Western 1990 2129 423 5722 155 62 52 29 23
Ministii 1989 1610 400 4694 141 65 59 24 35
(32.2) (58) ‘(52.4) (37.4) (19.2) (10.2) (51.0)(-17.9)

Sanghvi 1989 1781 177 3238 109 -12 -12 0 -2
Steels 1988 15970 189 2600 57 -36 -36 0 -36
(11.5) (-63) (24.5) (91.2) (-) (- (0.0 ()

Rathi 1990 1423 97 4810 157 1 1 0 1
Ispat 1988 1288 9% 3982 119 1 1 0 1
(105) (1.0) (45.0) (58.3) (20.0) (20.0) (0.0) (20.0)

Modella 1990 1106 -65 2386 -120 -243 -243 0 -24
Steels 1989 1138 178 2451 34 -50 -50 0 -50
(-2.8) () (21.7) e i) i il Gy

Total 1989.90 75574 20191 104005 9881 5206 3879 1054 2825
1988.89 62134 17694 76795 7352 5246 4217 768 3449

Source : CMIE (1991, 1992)
Economic Times, Nov. 21, 1890

Note : Figures in brackets are percent changes.

In the early rush for setting up MSPs which promised
easy gains to the investors, the entrepreneurs seemed to
have lost sight of the need to plan a well integrated unit. Of
the 107 units existing in 1970, 87 had nothing more than
pitside casting as the sole utility outlet for the liquid metal
produced by them (Sidhu, 1983). A very small number of
units had installed modern facilities such as continuous
casting or set up captive rolling capability. Most ofthemwere
largely dependent onthe market or other industrial users for
the sale of pencil ingots produced by them for which in many
cases they had to compete with integrated steel plants who
possessed much greater flexibility to absorb market fluctua-
tions. Although some capacity additions in later years have
improved the position of several EAF units and some of
them have since changed over to alloy, high carbon &
special steels, experience shows that a split system EAF
cannot do as well economically as a properly planned
integrated unit.

In the Western countries small electric arc furnaces
are set up primarily to cater to limited requirements of
special high quality steels. There are a large number of
EAFs, inother countries (table 5) which are still playing the
kind of supplementary role they were originally meant for.
Although many such EAFs originally conceived as a pro-
duction source for special grade steels are now producing
tonnage steel as well in several countries, their primary
role as producers of special steels remains the main basis
for their continued existence.

Table 5 : Some of the large steel producing countries by EAF route

(million tonnes)

Country % of country's total steel production
1987 1988 1989
Switzerland 100.0 100.0 100.0
USSR 134 136 13.1
Italy 53.7 56.2 34
Mexico 435 459 NA
Sweden 49.4 48.1 NA
Spain 578 60.0 NA
UK 25.6 26.1 NA
Brazil 23.4 23.9 22
Canada 29.9 31.6 NA
USA 38.1 3.9 355
Japan 298 29.7 306
S.Korea 324 316 30.0
France 25.2 26.3 275
India 2r7 265 243
W.Germany 175 173 230
World 26.7 26.4 NA

Source : Soundarajan (1991)
SAIL (1990)

The melting capacity of arc furnaces in India generally
ranges from 5 tonnes to 40 tonnes but most MSPs have
installed furnaces of below 15 tonnes capacity (table 6)
Out of a total of 169 EAF units in the mini sector in 1980,
35% were of 5 tonnes capacity, 8% of 6-8 tonnes, 10% of
8-10 tonnes and 38% of 10-14 tonnes, the balance 9%
being in the range of 15 tonnes & above. In 1987, the
position does not seem to have changed much either. Of
the 269 furnaces installed, 95 were of 10/12tonne capac-
ity, accounting for a maximum share of 35% followed by 4/
5 tonne capacity with a share of 28%. Only 20% were of
higher capacity of 15 tonnes and above, balance of the
furnace population being of a capacity below 6/8 tonnes.
It would appear that the mini sector’'s preference lies
between 5 and 15 tonnes capacity furnaces, the higher
sizes being preferred by integerated mini mills which have
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higher overall output per annum ranging between 40 and 50
thousand tonnes. Smaller size furnaces are less energy
efficient as the following figures would show :

Furnace Capacity

5 tonnes liquid steel

25 tonnes liquid steel

Power requirement
880 KWHy/per tonne
450-500 KWH/per tonne

Table : 6 Number of EAFs according to capacity -
Region/ Upto4 4/5 6/8 10/12 15/17 20/25 30/35 40t Total
State tonnes tonnes tonnes tonnes tonnes tonnes tonnes tonnes No.
Northern Region
Delhi 1 - 1
Haryana 2 8 5 5 5 25
M.P. 1 2 - - - 3
JE&K 1 - 1 - 2
Punjab 1 12 ) 6 4 26
Rajasthan 2 = 4 5 1 1 10
u.pP 2 16 4 20 2 44
Total 6 42 13 37 12 1 - L
Eastern Reglon
Bihar 1 1 - 3 1 3 9
Orissa - - - 1 - - - 1
West 7 & 2 10 4 - - - 35
Bengal
Total 8 B 13 6 5 3 - 45
Western Reglon
Guijarat 1 2 - 8 - 11
M.P. 2 1 3 9 1 - 16
Maharashtra 6 9 5 1 9 1 3 46
Total g 12 8 28 10 1 3 2 73
Southern Reglon
Andhra - 5 3 4 1 13
Karnataka 2 9 3 1 15
Kerala - - 3 - 3
Tamil Nadu 1 5 2 1 9
Total 1 12 17 7 3 40
All India 24 74 23 a5 34 11 6 2 269

Total

Source : Deptt. of Scientific & Industrial Research (1989)

Thus to produce 50 tonnes of liquid steel with two five
tonne furnaces the energy consumption would amount to
40,000 KWH whereas for the same quantity of liquid steel
when produced in two 25 tonne furnaces power consump-
tion may not exceed 25000 KWH. This means MSPs as
constituted at present are a misfitin India’s industrial setting
particularly in the context of perennial power shortage.
EAFs have a useful role as scrap recycling units but in India,
it seems, there is a mismatch here too as the scrap needs
of MSPs exceed the internal accruals necessitating regular
imports of scrap from abroad. MSP's margins are always
under pressure owing to the localized/limited market and
the customers’ preference for price rather than quality. As
mere producers of MS ingots, therefore the MSPs may no
longer be economical auxiliaries under the country’s new

policy of permitting steel plants of one million tonne capac-
ity within the secondary sector.

MSPs as constituted at present are a
misfitin India’s industrial setting particu-
larly in the context of perennial power
shortage.

Principal inputs & their availability

EAF units use a number of input materials, the most
important of which are : MS scrap/sponge iron, refractory
materials, power, electrodes, and ferro alloys. Some of
these inputs are scarce and very often in short supply,
others command high prices and usually are of an indiffer-
ent quality.

MS scrapis classified into different categories, namely
(a) Heavy melting type | (b) Heavy melting type Il (c)
Bundle No. | (d) Bundle No.12 (e) Steel turnings and
borings (f) Cast iron borings. Different types of scrap carry
different prices, the costlier varieties being the first three.
In the early stages, scrap availability in the country was
quite comfortable and enabled the MSPs to meet their full
needs without resorting to large scale imports. With the
melting capacity increasing progressively in subsequent
years the indigenous scrap arisings have gradually begun
to fall short of MSPs’ scrap needs. Table 7 shows the
growth of scrap consumption by the EAF units. During the
past few years good quality scrap has become a scarce
commodity. The position has been further worsened due
tothe current import restrictions. Electric furnace units are
therefore unable to make full use of their installed capac-
ity despite the recent duty concessions announced by the
government in respect of MS scrap, sponge iron etc.
Imported scrap prices have also shotup; from US $ 125in
Jan. 1988 to US $ 175 per tonne in June 1988 and was
recently reported to have risen to Rs. 6,345 or (US $217)
pertonne. This price rise has also led to local scrap prices
going up. The indigenous availability of steel scrap is
around 2.5 to 2.8 million tonnes per year. For 4-5 million
tonnes annual output by MSPs the requirement of steel
scrap works out to about 5-6 million tonnes (including
DRI). ltwould thus appearthat the import of scrap will have
to continue for a long time to come. Table 8 shows the
demand and availability of MS scrap indicating a net deficit
of 7.4 million tonnes in the year 2000. The quality of indige-
nous scrap is also quite poor as compared to the imported
variety largely because of the unscientific nature of the col-
lection process used by the unorganized sector engaged
in this activity. The steel scrap imported through official
canalising agencies is also of somewhat low quality as it
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is found to have high non-metallic content of over 4 percent
which causes a yield loss of about 3 percent from scrap
charge to liquid metal, thereby adding to the ultimate cost
of the finished product. Limited use of sponge iron or DRI
(Direct Reduced Iron) as a partial substitute of steel scrap
which is, in any case, in short supply is being encouraged
butduetothe cost factor most MSPs seemreluctanttouse
it. The managements of most MSPs do not appear to be
keentouse high priced raw materials or goinfor high value
products.

Table 7 : Scrap Consumption and availability
(million tonnes)

Year EF Scrap Local Imports®
prodn. requirement availability

1969-70 0.63 0.69 1.02 NA
1970-71 0.79 0.78 1.07 NA
1971-72 0.83 0.91 NA NA
1972-73 0.99 1.09 NA NA
1973-74 1.01 1.1 NA NA
1974-75 0.81 0.89 NA NA
1975-76 1.04 1.14 NA NA
1976-77 1.60 1.76 1.55 NA
1977-78 1.59 1.74 174 NA
1978-79 2.10 2.31 1.80 NA
1980-81 NA NA NA NA
1981-82** 2.16 2.38 1.79 0.59*
1982-83 223 245 1.78 0867
1983-84 242 2.66 1.92 0.74
1984-85 2.33 2.56 1.76 0.80
1985-86 294 3.23 1.69 1.54
1986-87** 3.12 3.43 1.95 2.48
1987-88 3.1 3.42 2.1 1.96
1988-89 3.18 3.50 2.28 2.24
1989-90 3.12 3.43 246 2.76"
1990-91 3.51 3.86 3.2 2.83

Source : Sidhu (1983); Steel Scenario July 1991
* Imports include DRI (Sponge IrorvHBI) upto 1989-90
** Scrap availability data from 1981-82 to 1986-87, estimates only.

Table 8 : Projected Demand & Availability of Steel Scrap (million

tonnes)
Year Total estimated  Indigenous Net
Demand Availability Deficiency
1989-90 g 25 5.2
1994-95 1.1 3.1 8.0
2000-01 11.5 4.1 7.4

Source : Steel Scenario, July 1991

Currently sponge iron is being produced by a number
of units either with coal based or gas based technology
(table 9). The installed capacity of sponge iron units till
1988-89 was only 3.3 lakh tonnes which laterwentup to 14
lakh tonnes in 1990-91. A few other units are also under
way and it is expectedthat the annual sponge iron capacity
will increase further to 50 lakh tonnes per year by the turn
of the century. Since good quality steel scrap from abroad
is both expensive and difficult to obtain and indigenous

MSPs will do well to get over their
resistance to change and consider
using DRI in the most cost effective
manner realizing that imported steel
scrap may no longer be an easy com-
modity to come by.

arisings of useable MS scrap are also inadequate because
of the very low steel consumption, the use of DRI can no
longer be avoided. MSPs will do well to get over their
resistance to change and consider using DRI in the most
cost effective manner realizing that imported steel scrap
may no longer be an easy commodity to come by.

Table 9 : Production and Capacity of Sponge Iron (DRI)

(lakh tonnes)
Unit Installed Output Output Output
Capacity 1989-90 1990-91 1991.92
upto
Nov. 92
Sponge Iron India Ltd 06 0.54 0.47 0.30
Orissa Sponge Iron Ltd 15 0.91 0.80 0.64
Bihar Sponge Iron Ltd. Y - 0.78 112 0.85
Ipitata Sponge 1.2 0.55 0.62 0.54
Sunflag Iron & Steel Ltd 1.5 0.40 0.79 0.56
Essar Gujarat’ 8.0 - 4.50 4.97
Total 14.0 3.18 8.30 7.86
Source : Deptt. of Steel, Annual Report 1991-92
* Gas based unit

Next to steel scrap/metallicinputs, the most important
input is electricity which accounts for about 15 to 18 per
cent of the total input cost. In fact power availability is a
crucial factor especially for MSPs which have installed
UHP furnaces. The energy requirements for a tonne of
steel, if the furnace is fed with steel scrap alone and has
concast facilities, will be around 3700 KWH. It is a major
grouse of the MSPs that the supply of power is generally
erratic with frequent dips and spikes which make the
process control extremely difficult. Although to start with
most MSPs were promised steady and regular supplies of
electricity at reasonable rates, this has not happened in
most cases, resulting in adverse impact on the economics
of steel manufacture.

Electrodes for EAFs are another important consum-
able which are neither available in the right quality nor in
the right size. The cost of electrodes amounts to 4 to 5%
of every tonne of ingot steel (of high quallity alloy steel). It
seems there is little or no interaction between the steel in-
dustry and electrode manufacturers to develop and pro-
duce the right kind of electrodes which will ensure optimal
process efficiency of a mini steel plant. Until recently elec-
trodes too were in short supply and imports were allowed
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fromtimetotime. The indigenous manufacturers however
express their inability to design, develop and produce
better quality electrodes because of the inferior grade
materials they are forced to use so as to keep the selling
cost within reasonable limits. Compared to imported elec-
trodes, the Indian electrodes have much lower current car-
rying capacity which affects both the cost of steel produc-
tion and also the overall productivity of the furnace.

Refractories are another essential input item for the
MSPs. While there is no problem about their availability,
the refractories require a careful and appropriate selection
to match the type of technology in use. Recent improve-
ments in the nature of uphill casting, slide gate system of
teeming, ladle metallurgy and continuous casting call for
high quality refractories. The refractories have a signifi-
cant role in the internal lining of industrial furnaces. About
70-80% refractories are being consumed by the steel
producers. There are about 71 refractory units with an
installed capacity of 1.72 million tonnes. The industry is
able to meet the overall needs of the consumer but for
some high technology items imports are being allowed.
The refractory industry which has now surplus capacity
has already gone in for upgradation of technology. The
new materials, sintered magnesia etc., required for spe-
cialized refractories are also currently being imported but
efforts to develop indigenous capability for their production
are on.

Ferro alloys are also an essential input of the steel
industry particularly for the producers of alloy and special
steels. India is self sufficient in most ferro alloys except a
few which are imported on an actual requirement basis.
The production of various ferro alloys during the last 3
years is shown in table 10.

Table 10: Production of Ferro-alloys

(000 tonnes)
Type of Ferro-alloy 1988-89 1989-90 1990-91
Ferro Manganese 182.0 188.33 204.0
Ferro Silicon 51.0 55.26 44.0
“ Molybidenum 0.231 0.194 0.043
“ Chrome 39.09 36.0 38.00
*Tungston - - -
* Vanadium 0.055 0.066 0.030
* Titanium 0.094 0.072 0.09
Mag. Ferro Silicon 0.014 - -
Silicon Chrome 0.652 712 =T
Silicon Manganese 27.34 34.00 29.0
Charge Chrome 82.00 76.85 70.00
Ferro Niobium 0.025 0.039 0.050

Source: Department of Steel, Annual Report 1991-92

Technology for MSPs

Electric furnaces can be broadly classified into two
categories :

(a) Resistance furnaces (RF)
(b) ARC furnces (AF)

Generally, resistance furnace are used for heat treat-
ment purposes and not for melting. Arc furnaces are of
several types, e.g. indirect or direct arc furnaces which
may be suitable for single, two or three phase electric
supply. Indirect arc furnaces are of several designs and
may be a DC arc furnace AC arc furnace and AC single arc
furnace. Some arc furnaces are a combination of direct arc
and resistance types.

The furnaces are either basic lined or acid lined.
Initially acid lining was in vogue but later develpments led
most furnace users to change over to basic lining. Each
type oflining has its own use. Generally acid lined furnaces
cannot be used with common MS scrap and therefore
careful selection or sorting of input scrap becomes neces-
sary. The option of using a wide variety of steelscraps has
therefore led to the extensive use of basic electric arc
furnaces for steel melting in the secondary steel sector.

The use of indugtion melting technology is compara-
tively of recent origin and has come into use only during the
past two or three decades mostly in the mini steel sector.
According to AlIFA there are around 550 units in the
country having 820 induction furnaces with an annual
installed capacity of 3.8 million tonnes. Even EAF units
have now installed induction furnaces and use them for
producing steel ingots which go into the manufacture of
cement concrete reinforcement bars. Induction melting
consumes less power per tonne of liquid metal but suffers
fromthe main drawback that refinement of the metal is not
possible. Several developments in induction melting tech-
nology have taken place in the last decade and many new
users have been attracted to this technology more particu-
larly inthe foundry sector. To meet the increasing demand
for better quality iron & steel castings several new devel-
opments such as batch melting with medium/high fre-
quency induction furnaces, inert gas shielding of melts,
sponge iron melting etc. have taken place in recent years.

Within the mini sector, it is the economic factor which
ultimately determines the melting technology to be used.
Some people believe that compared to arc furnaces, in-
duction furnaces are net material, labour and energy
savers. Comparative advantages of IF over EAF interms
of certain techno economic parameters can be seen from
table 11 :
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Table 11 : Comparative economics of EAFs & IFs

Parameter Unit  EAF IF
Electrical efficiency % 89 90
Overall thermal efficiency % 52.2 75
Energy Consumption per tonne of M. Steel G.Cal. 0.627 0.44
Cost of Energy per TLS Rs. 1190 910

Source : Economic Research Unit JPC, Oct.1991

EAF being a much older steel melting practice has
several advantages over IF technology. EAF is more versa-
tile and competes with BOF technology globally. The most
important factor which makes EAF a preferred steel melting
technology, is slag control. This permits an EAF to refine
metal to produce a wide variety of steels of different compo-
sition and quality. Although in India EAF technology is
dominant, its performance so far has been far from impres-
sive. Yet EAF remains the key element of the mini steel
concept. It is unlikely to be replaced in the near future.

Table 13: Capacity Utilization, in individual EAF Units:

Capacity Utilisation

The overall capacity utilisation (hot metal) in the steel
sector is around 82% in SAIL and about 100% in TISCO.
Compared to this the secondary sector's (EAF units),
capacity utilisation at an average of about 55 per cent
(table 12) is obviously very low.

Table 12 : Capacity utilization in MSP sector (Million tonnes)

Year Installed capacity  Production EU%
1988-89 4.86 3.2 66
1989-90 5.63 3.1 85
1990-91 6.2 35 56
1991-92 6.8

Source : Dept. of Steel, Annual Report 1991-92, CIER 1991-92.

Earlier years data also show that the capacity in EAF
units has never been fully utilized.

Individually some EAF units present a slightly better
picture (table 13). The capacity utilization percentage in
respect of ingots/billets ranges from a low of 30-40% to a
high of 133%. Capacity utilization has been found to be

Company Product Unit Cap. | Prod. Cu% Company Product Unit Cap. | Prodn. | Cu%
000
B.D. Industries Billets/Ingots tonnes 36 29 80 RaipurAlloys & Billets 000 54
(1988) Steels ingots tonnes | 125 1 55
Rerolled products -do 16 15.2 95 | (1991) Rolled Products 13
Bhoruka Steel Refractories -do- 7 2 29 Saurashtra M.S. Ingots -do- 78 67.0 86
(1990) Billets/Ingots -do- 100 55 55 | (1991)
Bihar Foundry Steel Ingots -do- 18 9 50 R.B. Jodhamal M.S. Ingots/billets | -do- 30 26.5 88
(1989) (1991)
Century Iron & M.S Ingots -do- 50 30 60 Sanghvi Steels Steel Ingots -do- 43 36 84
Steel Rolled products -do- 12 9 75 (1989) Rounds/Flats elc. -do- 16 30 188
India Steel Bars/Rods -do- 93 50 54 Ravindra Steel Steel Ingots & billets | -do- 45 34 76
Rolling Mills Billets/Ingots -do- 18 3 72 (1990)
(1990) Wire/Wire tonnes | 9,600 | 2,424 25 Somani Iron & M.S. Ingots -do- 50 44
Products Steel Ingot moulds -do- 0.14 88
(1991) Rolled products -do- 0.21
Kalyani Steel M.S./C.S.or ‘000" 72 58 80 Special Steels
(1991) Alloy Ingots tonnes (1991) M.S. Ingots/billets -do- 72 74 102
Mohan Steel M.S. Ingots -do- 18 24 133 Steel Wires do- 75 84 112
(1989) Steel Wire Rods -do- 96 77 80
Nipha Steels Steel Ingots -do- 18 % 83 Titagarh Steels Steel castings -do- 14 4
(1989) Rolled products -do- - 6 - | (1990) M.S. Ingots -do- 004 | 29
Pratap Rolling Western Ministil Billets -do- 64 70 109
Mills Bars/Rods elc. -do- 225 49 22 (1990) Billet castings -do- 0.11
(1990) Steel Ingots/billets -do- 165 69 42 Arihant Steels Castings -do- 3 0.31 10
(1990) Ingots -do- 20 12.2 61
U.P Steels Ingots -do- 12 43 34 Electro Steel Spun Iron pipes -do- 125 73 58
(1991) Castings -do- 5 1.2 24 | (1991) Ingots/billets -do- 54 05 1
Sponge Iron Sponge Iron -do- 55 54 98 Firth (India) (1990] Alloy/H.S. Steel -do- 6 2.46 41
(1990) Ingots/billets -do- 6 2.54 42
Ram Krishna M.S. Ingots -do- 18 12 67
Ispat Steel rolled Modern Steels Billets/ingots -do- 36 455 126
(1989) products -do- 24 g 78 (1991) Rolled products -do- 30 13.0 43
Tata Yodogawa Steel/C.|. Rolls -do- 7 ¥ 100
Shri Mahavir M.S. Ingots/illets -do- 23 18 78 (1990) Ingots/billets -do- 30 17 57
Ispat (1990)
M.S. rolied -do- 24 2 8 Anil Steel & C.R. Steel Strips -do- 6 4 67
products Industries Hardened &tem-
(1991) pered steel strips -do- 3 3 100
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varying widely from one unit to another. The under utilization
of capacity can be attributed to two main factors :

a. High cost and indifferent quality of MS Scrap and
other inputs like electrodes, refractories and ferro-
alloys .

b. Erratic and inadequate supply of power.

Besides these, a host of other factors also contribute
to poor capacity utilization, low production and indifferent
product quality. Some of these are :

(i) Unbalanced capacity distribution of EAFs. There
are too many small capacity furnaces in use which
in the long run prove less cost effective.

(i) Reluctance to use DRI for melting as a partial
substitute of MS scrap. Most of the MSPs seem
content to produce low grade steels with low grade
inputs.

(iii) A large number of MSPs are simply functioning as
melting shops operated by illequipped semi-literate
staff who have litile motivation to produce quality
steel/products. They have little or no professional
or technical expertise available with them.

(iv) Some MSP units have nothing more than pit cast-
ing as the main outlet for their output.

(v) Alow leveltechnology and reluctance ofthese units
to change over to modern day melting technology.

(vi) Confining their output to low value-added products
and catering to low price segment of the local
markets.

A MECON study showed the kind of ill-equipped pro-
duction complexes most of the MSPs are. The number of
units with full range of capability from melting to rolling./
forging are said to be just a few. A comparison of the
efficiency levels achieved by Indian EAFs with those ob-
tained by similar units abroad, is shown below in table 14.
ltclearly reveals the state of affairs in our mini steel sector.

Tale 14 : Efficiency levels achieved by EAFS in India

Description Unit Japan India
Furnace Transformer Power KAA/t 700-800  350-600
Use of Oxygen Nm*/t 30-35 10-12
Tap to tap time Minutes  60-80 150-180
Energy Consumption in KWHt  325-375  500-550
furnace
Electrode Consumption Kg/t 19t02.3 351055
Electrode DC Arc furnace Kg/t 1.2-13 -
Refractories

-furnace well bricks Kg/t 0.03-0.04 051t00.8

-furnace roof Kg/t 0.53 1.0
Gunning/ramming Material ~ Kg/t 401050 12.0to 16.0
Sequence Heats % 80-90 -

Source : Soundarajan, 1991

Productivity

To assess MSP sector’s productivity we have em-

A MECON study showed the kind of ill-
equipped production complexes most
of the MSPs are.

ployed the following parameters :

(a) Total Earnings to Conversion cost.

(b) Purchased Services to Total Earnings
(c) Wages & Salaries as % age of Sales
(d) Profit to Conversion cost

(e) Profit as percentage of Sales

(f) Profit per Employee

(g) Value added per Employee

(h) Sales per Employee.

Most of the data used for working out the above ratios
have been obtained from secondary sources. A sample of
about 32 companies comprising both producers of iron &
steel items in primary & semi-finished condition and those
that are engaged in the manufacture of sponge iron or
rolled/re-rolled products etc. was initially selected. How-
ever some companies had to be dropped because their
data were either too old or incomplete. Of the 50 mini steel
plants approached forinformation/data only ten responded.
The remaining companies in the sample were selected
from the list provided by the SFAI, based on considera-
tions of location, size and type of production. Another
seven companies whose data were also incomplete or out
of date had to be excluded from the final sample. The
twenty seven companies comprising the final sample
cover a wide variety of end-products and are considered
fairly representative of the MSP sector. The sample
companies classified according to their end products are
as follows :

MS Ingots/billets/castings i
Sponge Iron . 1
Rolled & Re-rolled products - 8
Steel Wire/Rods - 3

3

The results obtained under different parameters forin-
dividual companies are shown in Appendices 1 to 8.
However the averages of 5-6 years under different heads
are presented intable 15. The irend analysis of the above
parameters shows the following :

Others with Diversified production
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Table 15 : 4/5 years average of of Productivity Ratios

Company Total Purchased | Wages | Profit Profit Profit Value Sales
eaming | services to to to per added per | per
to con- | to total Sales Conver- | Sales | Employee | employee | employee
version | Eamings sion (Rs. (Rs. (Rs.
cost % cost % Lakh) Lakh) Lakh)

Bhoruka 1.0 0.8 36 0.03 1.0 -

(1986-90)

Bihar Foundry 0.97 0.9 24 - - - NA NA No profit or loss

(1984-89)

Century 0.99 0.8 3.0 (0.06) (1.8) - - -

(1985-89)

India Steel 1 0.6 4.9 0.1 1 [l (SCARES - -

Rolling

(1987-90)

Kalyani Steel 1.4 0.53 49 0.21 6.6 0.71 2.09 10.80

(1987-91)

Nipha Steel 0.99 0.9 5.9 (0.1) (4.8) - - -

(1984-89)

Pratap Rolling 1.0 0.7 4.7 (0.002) (0.08) - - -

(1985-90)

Raipur Alloy § 0.7 1.9 0.1 25 0.21 0.47 8.54

(1986-91)

Saurashtra Steel| 0.7 13 23 (0.4) (11.8) (0.64) (0.55)" 5.39 . “Average of 3 years only

(1985-90)

R.B.Jodhamal 1.2 0.3 28 0.03 03 0.02 0.17 5.87

(1985-91)

Ravindra Steel 1.0 0.7 4.7 (0.13) (4.1) - - -

(1985-90)

Sanghvi Steel 14 0.8 5.1 0.02 0.8 : - =

(1985-89)

Special Steels 1.4 0.4 10.5 0.24 6.9 - - -

(1986-90)

Titagarh Steels | 1.3 05 8.7 0.2 8.0 - - -

(1985-90)

Western Ministil | 1.1 09 1.7 0.05 1.4 . - -

(1985-90)

Arihant 0.97 0.9 1.9 (0.001) (0.03)( (0.0025) 0.17 8.74

(1986-91)

UP Steels 15 04 6.7 0.32 8.0 0.180 0.69 2.25

(1986-91)

Sponge Iron 1:2 03 13.6 0.04 1.8 0.044 0.653 247

(1986-90)

Ramakrishna

Ispat 1.0 0.7 6.9 - - - - - No profit or loss

(1985-89) i

Mahavir Ispat 0.9 0.9 46 (0.17) (4.9) -

(1985-90)

Anil Steels g s 0.5 7.2 0.08 26 - - -

(1987-91)

Tata Yodogawa | 1.0 06 1.1 0.01 0.25 - - -

(1986-90)

Electro Steel 1.2 05 6.3 0.08 23 - - -

(1987-91)

Firth (India) 1.0 05 18.4 0.03 1.3 0.02 1.07 1.65

(1986-90)

G.M. Mittal S 0.4 25 0.2 2.4 - - -

(1988-91)

Haryana Steel 1.0 0.7 5.4 0.03 0.8 - % =

(1986-91)

Modern Steel 13 0.6 2.0 0.2 3.2 0.28 0.704 8.84
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Total Earning to Conversion Cost

Most of the sample MSPs have been able to generate
satisfactory level of total funds to enable them to meet the
demands made on the organisations. Only one company-
Saurashtra Steel—shows a very low ratio (0.7) indicating
insufficient and continuously falling earnings year after
year which can be attributed largely to inefficient manage-
ment of resources. Another five companies namely Bihar
Foundry, Century, NIPHA, Arihant & Mahavir whose ratios
range between 0.9 and 0.99 are marginally below the
break even level. This should ring a warning bell for the
respective managements for keeping aclose watch onthe
effectiveness of their resources utilization. It is also ob-
served that in all five cases this ratio has either fluctuated
widely in some years or there has been a steady decline
fromyearto year. Sudden spurts of the ratio in a particular
year (Bihar-1987) & a big drop in another (Saurashtra-
1990) may be due to several reasons but these are
certainly indicative of slackness in managerial control. Of
the remaining twenty companies which show a higher ratic
of above unity, the highest ratio of 1.5 has been achieved
by UP Steels & GM Mittal. Both the companies also show
a steady performance throughout the past five years,
Seven other companies (Bhoruka, Partap, Ravindra,
Ramakrishna, Tata Yodogawa, Firth & Haryana) have
achieved an average ratio of one for the five year periods,
the ratios of remaining eleven companies have hovered
between 1.1 and 1.4 An analysis of the yearly ratios over
the past five year shows that some of the MSP units e.g
Kalyani, Raipur, R.B. Jodhamal, Special Steels, Western
Ministeel, U.P. Steels, Anil, and Haryana have regularly
turned in a good performance throughout and maintained
an above unity ratio all through. While the trend under this
parameter provides a good indication of the state of
productivity in the MSP sector as a whole, it would be
prudent to consider the entire mix of outputs and inputs to
obtain a clearer picture of productivity in the sample
companies. An overall inter firm comparison of ratios
should help managements of these units whose perform-
ance seems to be below par to look into all major factors
of material, labour, energy, prices and capital which have
a profound impact on a company’s performance.

Purchased Services to Total Earning

Purchased services from all sources are of two kinds.
One, the running costs which include electric energy,
water, telephone, postage, indirect production materials,
and two, the capital costs which include local taxes,
insurance etc. Computations show that Saurashtra has
incurred the highest cost of Rs. 1.1 for every rupee of total

earnings followed by Bihar, NIPHA, Western Ministil, Arihant

and Mahavir with a ratio of 0.9. There are at least twelve
other companies whose purchased services are costing
them 50-80 paise for every rupee of their earnings.

The most economical companies in this aspect are RB
Jodhamal & Sponge Iron (0.3 each), Special Steels, U.P.
Steels & G.M. Mittal (all 0.4). Another observation is that
some companies (Kalyani, Special Steels, Electro Steel,
G.M. Mittal onthe lower side and NIPHA, Raipur, Sanghvi,
Western Ministil, Yodogawa, & Modern on the high side)
have maintained a nearuniformity of their ratios duringthe
five year period indicating strict managerial control of such
costs in some cases and/or failure of managerial efforts to
prevent their escalation in others. It is gratifying to find in
some cases (Sponge Iron & Haryana ) positive efforts to
bring down this ratio whereas in a few other cases there
seems to be little or no effort to prevent this ratios goingup
(Bihar Foundry, India Steel Rolling, Saurastra etc). In the
case of Saurashtra Steel it is seen that the ratio has risen
to an abnormal level of Rs. 2.6 being spent on purchased
services for every rupee of earnings. No wonder the
company incurred a loss of Rs 4.01 crores on net sales of
Rs. 16.06 crores in the year 1989-20. Being a grass root
ratio its control, particularly in small companies, has to be
firmly exercised at all times to achieve high performance
levels.

Being a grass root ratio its control,
particularly in small companies, has to
be firmly exercised atalltimestoachieve
high performance levels.

Wages/Salaries to Sales

Both overmanning and understaffing can cause serious
erosion of productivity and bring down performance
efficiency. The average ratios in table 15 show a few high
wage companies with ratios ranging from 10.5 to 18.4,
Firth (18.4), Sponge Iron (13.6), Tata Yodogawa (11.1)
and Special Steels (10.5). On the other end of the scale
some of the low ratio scorers are Western Ministil (1.7),
Arihant & Raipur (1.9 each), Modern (2.0) followed by
Saurashtra (2.3), Bihar Foundry (2.4), GM Mittal (5.7), RB
Jodhamal (2.8). Of the remaining 14 companies the ratios
of seven companies range between 3 and 5 and the
balance between 5 and 10. Companies paying over Rs.
ten in wages to obtain a sale of Rs. 100 need to be
extremely careful of not allowing any further increase in
this cost for the same level of sales. Similarly those
spending very low amounts have to carefully examine
whetherornot overcautiousness onthe partof management
is leading to restricted sales and circumscribing company'’s
overall performance. From the figures given in table 16, it
would be clear that no one parameter can provide a clear
indication of the overall productivity trend. The entire
gamut of ratios must be looked at to pinpoint areas needing
management’s attention for improving the company’s
performance.
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Table 16: Comparison between some productivity ratios

Table 17. Comparison between various profit ratios

High Ratio Companies Low Ratio Companies
Company Average Average Company Average Average
Wages  Profit/ Wages  Profit/
& Sala- Loss & Sala- Loss
ries to ries to
Sales ratio Sales ratio
Firth 18.4 13 Western [ 14
Sponge 13.6 1.8 Arihant 1.9 0.08
Yodogawa 1.1 0.25 Raipur 19 25
Special Steel 10.5 6.9 Saurashtra 23 11.8

Profit to conversion cost

This ratio can provide a fairly good indication of the
profit earing capacity of a company. If this ratio shows im-
provement, profits too will improve. The averages shown in
table 15 indicate that MSPs in general have a low profit to
conversion cost ratio. Out of the 27 companies as many as
seven show a negative score with Saurashtra showing the
lowest, (0.4) followed by Mahavir and Ravindra Steel at
(0.17) and (0.13) respectively. Of the remaining, four have
ratios ranging from 0.1 (NIPHA) to 0.001 (ARIHANT).
Amongst the seven loss making companies Saurashtra
seems to have gone deeper into the dumps by generating
Righer negative ratios from 1988 onwards. Similarly Ravin-
dra has been in the red since 1986 and Mahavir from 1987,
the later having since come up with a promising ratio of 0.37
in 1990. In the case of other four with negative ratios most
have incurred losses for two or three years in a row. Of the

- 27 sample MSPs, there are only eight which have consis-

tantly shown positive ratios throughout the five/six years
pericds albeit with fluctuating fortune in some years. Ofthe
remaining ten companies showing a positive average ratio,
all have slipped from the profit line for one or more years
during the five year period as the figures below indicate

Yodogawa, Bhoruka 3 years
Sanghvi, Haryana, India Steel Rolling 2 years
Sponge Iron, U.P. Steel, RB 1 year

Jodhamal, Anil and Electro steel

Profit to Sales

This ratio is an indicator of the profit a company is able
to earn for every hundred rupees of its sales. Here too, the
ratios show a trend similarto the one signified by the earlier
ratio of profit to conversion cost,. While the no. of loss
making companies stands at seven with two more showing
neither loss nor profit, the profit makers’ ratios present
slightly different picture due to the size of their operations as

Eiable 17 shows.

Profitto conver- Profitto Profit per employee

rsion cost Sales % (Rs. lakh)
U.P. Steels 0.32 8.0 0.180
Special Steels 0.24 6.9 NA
Kalyani 0.2 6.6 0.71
Titagarh 0.2 8.0 NA
Modern 0.2 3.2 0.28
India Rolling 0.1 21 NA
Raipur 0.1 25 0.21
Ani 0.08 26 NA
Electrosteel 0.08 2.3 NA
Western Ministil 0.05 1.4 NA
Sﬁgnge Iron 0.04 1.8 0.044
Bhoruka 0.03 1.0 NA
Jodhamal 0.03 0.3 0.02
Sanghvi 0.02 0.8 NA
Yodogawa 0.01 0.25 NA

This ratio however provides a good basis for the man-
agement to monitor all upward movement of costs in rela-
tion to sales as an output.

This ratio however provides a good
basis for the management to monitor
all upward movement of costs in rela-
tion to sales as an output.

Profit per employee

This along with the other two ratios of value added per
employee and sales per employee provide enoughindica-
tion of employee productivity. However, the three ratios
cannot be regarded as the primary evidence of employee
productivity. Thesethree ratios should therefore be treated
essentially as the by product of the other five, and carefully
analysed to assess the areas needing managerial atten-
tion. Unfortunately the data on employment could be ob-
tained only from nine MSPs thereby affecting the validity
of the results obtained to some extent.

The highest profit earnings of Rs. 0.71 lakhs per
employee is recorded by Kalyani, followed by Modern,
Raipur & UP Steels with profit per employee at Rs. 0.28,
Rs.0.21 and 0.18lakhs respectively. The otherthree profit
makers have earned only a nominal amount e.g. Jodhamal
& Firth (0.02 lakhs each) and Sponge Iron Rs. 0.044 lakh
per employee. The highest loss maker once again is Sau-
rashtra with Rs 0.64 lakhs per employee followed by
Arihant with just about Rs. 0.0025 lakh per employee.

The three employee productivity ratios (profit per
employee, value added per employee and sales per em-
ployee) though confined to only nine companies clearly
convey the fact that the managements of some companies
need to look closely into the related factors so as to arrest
any further drop in the labour productivity. Normally, the
firstthing a study of these ratios should reveal would be the
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extent of over employment the elimination of which may
help improve the situation. Further analysis may show up
other specific groups of employees whose contribution to
productivity needs toning up.

As anoverall assessment, it can be stated that the pro-
ductivity in general requires a great deal of improvement
in the MSP sector, Barring a few companies, the majority
of the mini steel units are not contributing their full mite to
the steel sector. Apparently, many MSPs are facing prob-
lems of power and scrap supplies butthese alone may not
be the cause of low production. A careful and detailed pro-
ductivity audit by each unit is necessary along with a well
designed interfirm comparison and a specific set of pro-
ductivity measures, so thatthe managements cantake ap-
propriate steps well in time. A study by the Deptt. of
Scientific and Industrial Research reached the conclusion
that the productivity in the mini steel plants in India is poor.

A study by the Deptt. of Scientific and Indus-
trial Research reached the conclusion that
the productivity in the mini steel plants in
India is poor.

d. total energy consumption

e. tap to tap time and
g. furnace availability

As already pointed out, the performance of Indian mini
steel plants, under a number of technological parameters,
as compared to those obtaining in similar units in Japan,
shows a dismal picture. The DST (1989) study also shows
that the domestic plants are way behind their counterparts
abroad as table 19 shows :

Table 18 Technological Performance data of selected EAF Units in India

Company Furnace Tapto Furnace Energy Inputs
size tap time | Pdy.
Hrs vhr. Power | Fuel Oil | Electrodes| Coke Energy
kwht | kgt kgt kgt 10%kg/t
Amrit 2X10/12t 2.62 4.58 814 6.25 5.22 13.0 879.17
Haryana 2X8/10t 2.0 5.0 627 5.31 4.22 19.0 737.4
Rathi Alloys 1X25t,
2X10t 4.0 25 861 12.5 457 7.10 | 938.4
RB Jodhamal 1X4/5t 29 1.72 NA 31.0 5.0 20.0 454.5
1X8-10t 3.43
Usha Alloys 1X30t 241 12.4 NA NA NA NA NA
2X5t 3.0 1.66 NA NA NA NA NA
Firth (India) 1X512.5 4.08 1.22 NA NA NA NA NA
Mukand 3X30t 2.41 12.4 845 17.0 44 35.0 961.4
1X40t
Ravindra 1X10/12t 3.75 3.2 NA NA NA NA NA
1X15t - 4 - - - t -
Western Ministil 1X8-10t 35 342
1X10-12t 620.0 7.0 5.0 6.0 675.7
Bhoruka 1X25t 3.33 7.5 840.0 1225 5.25 5.72 | 915.0
Brindavan 2X10t 2,66 .75 590 4.6 5.8 2.0 609.5
Steel Complex 3x10-12t 4.00 3.00 NA NA NA NA NA
KAP Steel 2X15t-17t 35 4.85 85.8 125 50 7.0 931.75
Punjab Concast 1X15t
2xi2t 3.16 NA 787 16.0 6.12 10.0 937.7
1 X5t

Source : DSIR.1989

This assessment (table 18) has been arrived at after
examining the performance data under a number ofimpor-
tant technological parameters such as

a. average no. of heats per day

b. % yield of metallic charge to liquid steel and liquid
steel to concast billet/ingot

¢. consumption of various inputs such as power, elec-
trodes, fuel oil and refractories

Table 19 Performance of Indian MSPs in comparison to foreign

MSPs 2
Foreign Indian
i) Transformer rating-high power/ 0.7-1.0 031005
ultra high power operation. MVA/tonne MVA/tonne-low/medi-
um power operation
iy Tap totap time 60 mins 200 mins
iii) Elec-power consumption 400 KW/t 800-900/KWN
iv) High density graphite 25 KGn 4.7 KG/t regular
electrodes consumption quality graphite
v) Oxygen Consumption Over 25 NM¥t  less than 10 NM¥/t
vi) Productivity abave 30t/h 1-13t/h

(LT
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Itis clear from the study that a lot more needs to be
done by mini steel units to bring up their productivity levels
closer to international standards. It appears that the spe-
cific consumption of raw materials and services vary
widely from plant to plant which too calls for early rationali-
zation. ,

It appears that the specific consump-
tion of raw materials and services vary
widely from plant to plant.

. Modernisation

Experts in the field of iron & steel manufacture believe
that upgradation of processes & technology in the steel

. sector is so fast that no plant or technology can remain in
. efficient operation after ten years or so. For its survival

therefore the steel industry will have to go for a thorough

| revamp. Years of neglect and indifference to efficient utili-

zation of inputs low capacity utilization and high power
consumption with little or r.o attention to pollution control

" have brought the steel industry to such a pass that the

- country has to continue to import huge quantities of steel
even after 45 years of independence. The consumption of

| steel in India in 1988-89 was 13.66 million tonnes. The

- demand is expected to rise further @ 6.2 percent per year
| (table 20). Against a total demand of 31 million tonnes by
' the year 2000, the output, however, is likely to be around
]_ 28.20 mt leaving a gap of about 2.80 million tonnes. To
 bridge this gap the steel sector will need to go in for both
f expansion and modernisation of the existing plants. Since
the govt. has already decided not to set up any new public
sector steel mills the onus will obviously fall on the private
‘sector steel units. The private sector (MSP sector) has
been now permitted to set up steel plants upto one million
Ftonnes capacity subject to certain conditions such as :

(i) New units must be based on energy optimization
technologies
- (i) They should provide for captive power generation
\i and should have coal linkage for Blast Furnace
} plants

(i)

New EAFs must use at least 70% sponge iron as
raw material and minimum capacity of the furnace
should be 25/30 tonnes per heat. To ensure com-
pliance, all new projects will be cleared by a high
level inter ministerial committee after examining
their viability and technological suitability.

Table 20 : Projected demand & Production of finished Steel (mil-

lion tonnes)
Year Projected  Estimated Output Gap
demand
1992-1993 17.76 16.48 1.28
1993-1994 19.37 18.38 0.98
1994-1995 21.05 20.54 0.52
1995-1996 22.95 22.21 0.69
1996-1997 25.00 24.09 0.99
1999-2000 31.00 28.20 2.80

Source : PTI Econ. Service, June 1992
Steel Scenario 1991

Already a number of projects have been planned
either in the private sector or as joint ventures. The
following mini steel plant projects are likely to come up in
the next few years.

Project Capacity
Mukand Steel/WBIDC - 1 Million tonne/annum
Marmogoa Steel - 1.1 lakhstonnes/annum

Tripura - 1 lakh tonnes/annum

Besides these, the govts. of Madhya Pradesh, Karna-
taka and Orissa are also planning to set up high capacity
mini steel plants. There are reports of some high capacity
integrated steel plants coming up in the private sector.
Hopefully, the planners of these new projects will ensure
thatthe latest available technology is adopted and the new
steel plants, like their predecessors elsewhere, would not
turninto mere melting shops to produce steel of pedestrian
quality. A large number of new processes and technolo-
gies have come up in the world and it will be worth while to
ensure that we adopt the latest ones suited tothe country’s
needs.

Against a total demand of 31 million
tonnes by the year 2000, the output,
however, is likely to be around 28.20 mt
leaving a gap of about 2.80 million
tonnes.

India had been the most economical producer of steel
in the sixties but due to its failure to modernize and keep
up with technology developments, its present status has
turned tothat of the costliest steel producer in the world. In
a country like India where per capita consumption of steel
is still extremely low (table 21) further economic develop-
ment is bound to bring about a much higher demand for
steel and the MSP sector will have a major role to play in
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meeting it. It is estimated that the secondary sector will
have to cater for at least 40% of the estimated demand of
31 million tonnes by the turn of the century.

It is estimated that the secondary sector
will have to cater for at least 40% of the
estimated demand of 31 million tonnes
by the turn of the century.

Table 21: Per Capita consumption in some select countries (1985)

Country GNP Steel Consumption
per capita ($) per capita (Kg)
1985 1988
India 270 18.2 20.0
China 310 68.3 NA
Brazil 1640 88.5 81.1
Mexico 2080 96.2 84.5
Italy 6520 387.3 460.0
UK 8460 253.5 306.6
France 9540 242.7 277.5
FDR 10940 558.7 612.7
Japan 11300 607.7 706.1
us 16690 439.2 451.2

Source : Steel Scenario 1991
SAIL - 1992

However, modernization efforts will have to be ade-
quately supported by an appropriate policy framework
relating to input costs and supplies or else the moderniza-
tion expenditure may turn infructuous. Since capital is
already scarce in the country we can illafford the luxury of
letting it remain underutilized.

Despite the ominous doubts cast on the viability and
survival of mini steel mills, they have proved to be the most
efficient producers of steel of commercial quality EAFs are
certainly the most versatile and adaptable equipment
which lends them a high survival potential in times of
economic recession. However this very virtue of mini mills
can turn into a serious drawback, if their design, operation
and technology are not updated from time to time.

According to a DSIR (1989) study production cost of
mini steel plants can be brought down reasonably through
a stringent control of operations and by adopting such
modernization measures as.

- High power transformers
- Water cooled side wall panels

- Oxygen lancing facilities

- Providing suitable equipment for metal analysis
and temperature measurements and other controls

- Mechanisation of scrap handling and fettling opera-
tions and

- Installation of
- UHP furnaces
- Scrap preheaters
- ladle furnace etc.

Research and Development

The Iron & Steel Mission operating under Ministry of
Steel guides the Research and Development activities in
the steel sector. In the last three years funds made
available to the Mission for research projects were as
under.

1988-89 Rs. 3.07 crores
1989-90 - Rs. 1.8 crores
1990-91 - Rs. 1.8 crores

Total R & D expenditure during 1986-87 and 1988-89
incurred by 80 units of steel industry was Rs. 4581.59
lakhs and Rs. 7493.09 lakhs respectively. Thisis about 9%
and 10.7% of total R&D expenditure incurred by the entire
industrial sector during the same period. This represents
anannualcompound growth rate of 27.9% in 1988-89 over
1986-87 for the metallurgical industries and was next
highest to that of the defence industries sector.

Unfortunately R&D attracts little attention inthe private
sector. Eventhe nominal amount expended on R&D inthe
private sector is largely spent by some of the bigger units.
Most of the MSP/EAF units seem to ignore the need for
R&D. This state of affairs must no longer be allowed to
continueifthe MSPs are to play an effective role inthe steel
future of the country. Dependence on foreign sources for
the newtechnologies is not a cost effective means of mod-
ernization particularly for a fast growing industry. MSPs
must therefore give up their indifference to the need for im-
proving their technologies, processes and techniques and
build up their own R & D on co-operative basis. In this
connection the suggestion made by the Minister of State
for Science and Technology recently for a 2% cess on
turnover of companies to be utilized for R & D would
appear to be a step in the right direction.

Dependence on foreign sources for the
new technologies is not a cost effective
means of modernization particularly for
a fast growing industry.
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Much of the expenditure currently classified as R & D
expenses in the private sector on closer scrutiny is found
to be related to such operations as general testing and
sample analysis. There is hardly any attempt to develop
and evolve better steel making techniques or improving
upon the existing process and equipment. Such self delu-
sion may not be in the long term interests of MSPs and the
secondary sector. It is time the mini steel sector took up
R&D more seriously. The situation is changing fast and
MSPs relying solely on ‘melting shop’ strategies will soon
find the going hard when competition in the market place
overtakes them. In the public sector individual units do
undertake some R&D work but this too is not of the
standard that the planned future of the industry calls for.
The situation therefore demands a clear strategy and a
broad plan of action for the steel industry as a whole.

MSPs relying solely on ‘melting shop’
strategies will soon find the going hard
when competition in the market place
overtakes them.

Table 22 : Productwise Imports of Iron & Steel

products is not very significant but in the case of flat
categorises, HR & CR products, plates, tinplates & TMBPs,
still continue to account for a major portion of the country's
imports. TMBP is in any case not an item of production of
Indian mills.

It seems from the current projections that the country
may never be able to totally shed its dependence on
imports in the case of HR & CR products. There is,
however, every possibility of indigenous production capa-
bility increasing further. This could help to reduce imports
inthe coming years. Several units in the secondary sector
are also now producing some varieties of CR steel prod-
ucts.

However, due to recent policy changes and restric-
tions on imports, the production of certain essential steels
also put considerable demand strain on the indigenous
steel producers. Imports are likely to remain restricted for
quite sometime and confined to essential semi-processed/
intermediate products. It is not, therefore, unlikely that
such imports may go down furtherin the coming years. Of
course, no country can dispense with imports altogether.
Even some of the largest steel producers like USA, Japan
& UK etc. are resorting to imports of crude steel items

utput fromthe integrated plants, and the general squeez-
%ng of imports during the past two years. Imports of non-flat

Year Finished Steel Total
Pig Iron Saleable
steel Non-flats Flats Saleable Finished Alloy &
semis Steel Steel Stainless
Steel
1980-81 - 7.0 NA NA 7.0 998.0 NA
+1981-82 117.1 138.8 NA NA 138.8 792.3 NA
1082-83 426.9 45.7 NA NA 45.7 12715 NA
1983-84 203.5 14.0 NA NA 14.0 554.3 NA
1984-85 0.4 87.3 NA NA 87.3 701.6 NA
1985-86 . 302.7 NA NA 302.7 760.8 NA
1986-87 44.1 337.2 170 1373.1 1880 1543.1 72.2
1987-88 34.1 168.3 322 1165.0 1654 1487 90.3
1988-89 164.4 29.1 225 1376.0 1630 1601 97.0
1989-90 356.2 10.0 213 1258.0 1481 1471 97.6
1990-91 189.0 27.0 106 1148.0 1281 1254 107.0
Source : SAIL - (1988, 1990, 1992)
rmport & Export (table 23.). Similarly countries like India who are them-
selves producers of steel have to depend for their require-
India has been a net importer of steel for a long time  ments of special steels on other countries like Sweden,
ue to the perennial shortages it has been going through  Japan, USA etc. What is, however, needed is that the gap
table 22). Nodoubt, there has been quite a bit of reduction  between availability and demand foriron & steel should be
n imports in recent years largely because of the higher  gradually closed by increasing capacity, improving capac-

ity utilization and enhancing productivity through more
effective utilization of available resources.
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Table 23 Major Steel Exporting & Importing Countries - 1988

Table 25 Productwise Exports of Steel

EXPORTS IMPORTS (.000 tonnes)
Country Qty. | Rank | Country Qty. | Rank Product 1984- | 1985- | 1986- | 1987-| 1988- | 1989- | 1990-
85 86 87 88 89 90 91
Japan 233 1 USA 193 1
FR Germany 20.1 2 FR Germany | 14.1 2 Steel Billets 15,1 - - - - . -
Belgium 14.2 3 USSR 10.5 3 Bars/Rods 87.0 | 141 - - 220" | 80.8 -
France 11.4 4 France 9.5 L Structurals 48.8 : ’ 4 5 g p
Egaé’-g{ ‘g'i 2 ﬁh"ﬂa g-g g Plates 25| - |273 | 426 | 96.7 [164.6[183.4
5 aly i
ias 7.0 7 Japan 6.9 7 Total 153.4 | 15.1 | 27.3 | 426 |118.7 (2456 [183.4
Italy 6.8 8 GDR 5.7 8 Value Rs. 3483 3.26| 896| 168 | 61.83|105.0 [110.5
UK 6.7 9 Taiwan 53 9 crore (FOB)
Netherland 56 10 UK 5.2 10
GDR 5.0 1 Belgium 5.1 1 * Wires
Czechoslovakia | 4.1 12 Netherlands 46 12 Source : SAIL (1990, 1992)
Spain 3.9 13 Canada 4.0 13
Canada 3.6 14 Korea 34 14 Table 26 India’s export & import of Iron & Steel
Austria 3.1 15 Hongkong 27 15
Romania 3.1 16 Spain £ § 16 (Rs. crore)
Sweden 3.0 17 Thailand 2.5 17
Turkey 2.8 18 Switzerland 2.2 18 Year Import Export
S. Africa 2.6 19 Egypt i 19
Poland 2.3 20 Singapore 21 20 1985-86 061.3° 3.06
Source : Steel Scenario, 1991 1986-87 1408.29 8.96
. : g S 1987-88 1326.50 16.8
Exports of steel from India are very insignificant and e e 6189
are just about 0.1% of the total world exports of steel worth Shh 05 2449‘22 105'00
US $ 91173 million (table 24). India’s steel exports 90' 1 . 1 3 '50
amounted to 0.83 million tonnes valued at Rs. 1105 el s 58 b

millions in 1990-91 which is just about 1% of 13.8 million
tonnes of finished steel produced in India. This situation
has continued over the last two decades and it seems,
exports are unlikely to show any dramatic improvement in
the coming years (table 25) due to the continuously rising
domestic demand for steel. With exports being so meagre
andimports remaining high, itis nowonder thatthe country
has remained a net foreign exchange spender over the
years as far as steel is concerned (table 26).

Table 24 India’s share in World Steel Exports (US $ million)

Year World India % share
1970 14540 132 0.91
1980 68231 87 0.13
1981 66101 74 0.1
1982 60942 79 0.13
1983 54460 66 0.12
1984 59418 79 0.13
1985 59820 67 0.11
1986 64158 49 0.08
1987 91173 92 0.1

Source : Cll Handbook, 1990.

*approximate value
Source : SAIL 1991, 1992

The import scenario suffers from certain uncertainties
at present. The current restrictions being only atemporary
phase may soon pass off. Since MS scrap and other steel
items used for the manufacture of steel engineering items
lead to aconsiderable amount of value addition, imports of
such items can help to increase our export earnings from
engineering goods. Currently our steels exports are di-
rected to only a few countries in Europe, Japan & USA.

India also meets part needs of the countries nearer
home, e.g Bangladesh, Nepal. Singapore & Thailand with
occasional supplies going to countries in Africa and South
East Asia. We have a huge market open to us but before
we cantap these fully to our advantage we need a lot more
improvement in both quantity and quality of our steel prod-
ucts. The export potential for bars/rods structurals and flat
products is substantial but as the things stand at present,
there is little possibility for flat products to be exported in
the near future. The current situation therefore demands a
careful build up of exports, slowly and steadily, of such
items as will not hurt the development of domestic engi-
neering industry and the export of engineering goods.
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We have a huge market open to us but
before we can tap these fully to our advan-
tage we need a lot more improvement in
both quantity and quality of our steel prod-
ucts.

Alloy & Special Steels

Until recently, almost the entire requirements of alloy
and special steels, particularly those of the defence, rail-
ways, automobile and engineering industries, were being
met by import. During the last few years, however, alloy &
special steels have beguntobe produced in good quantities
(table 27), although even now some special varieties, be-
cause of their size and specification, continue to be im-
ported. From a small beginning with 40, 000 tpa in 1960, the
output of special alloy steels has already crossed one million
tonne mark, which is about 7% of our total steel consump-
tion.

Table 27: Production of Alloy & Special Steels (Estimate)

(million tonnes)

Type of 1085-86|1986-87 [1987-88 [1988-89 | 1989-90 {1990-91

Steel

Alloy Cons- 0.211 0.234| 0.227| 0.299| 0.306 | 0.388

truction Steel| (34.3) | (31.9) | (29.5) |(34.3) [(27.3) |(29.7)

Carbon 0.190 0.245| 0.256| 0.237| 0.296 | 0.301

Construction | (30.9) | (33.4) | (33.2) |(27.2) |(26.5) (24.2)

Steel

Spring Steel | 0.096 0.109| 0.112] 0.095| 0.184 0.197
(15.6) | (14.9) | (14.5) | (10.9) |(16.4) (15.9)

Stainless 0.074 0.100| 0.130] 0.092| 0.132| 0.169

Steel (12.0) | (136) |(16.9) | (106) |(11.8) [(13.6)

Free Cuttig, 0.044 0.046| 0.045| 0.148| 0.201 0.206

Ball Bearing | (7.2) (6.2) (59) | (17.0) [(18.0) (16.6)

and other

Steels

Total 0.615 0.734| 0.770| 0.871 1.119 1.241

Source : Dey (1991)
Note : Figures in brackets denote % of total

The growth of alloy & special steels can be attributed
to a few poineering companies who due to their foresight
visualized the growing importance of alloy steels resulting
from the widespread industrial development taking place
in the country. The average annual growth in the early
years continued at an impressive rate of 12%. Although
the producers of these steels later withessed some reces-

sion, they were farsighted enough to recognize the bright
prospects of special/alloy steels in the future of this coun-
try. Some of these producers now are counted amongst
the most dependable manufacturers and suppliers of alloy
steels in the country.

In the case of alloy steels both the manufacturing
techniques and product quality count a lot Innovations
such as the use of ultra high frequency furnaces, water
cooled panels and roof, ladle injection systems, oxygen
lancing, and eccentric bottom pouring etc. have keptthem
on the path of modernization and progress.

According to the 8th Plan working group, the produc-
tion of crude alloy steels fromthe secondary sector s likely
to be

1989-90 3.00 milliontonnes
1994-95 6.00 million tonnes
1999-2000 10.00 million tonnes

At present 17% of total capacity goes to the manufac-
ture of alloy & special steels. Since special steels have a
wide range of size and specifications all of them cannot be
produced by the same manufacturer. It may be therefore
worthwhile for the manufacturers to allocate amongst
themselves the entire range of the country’s requirements
so that each could concentrate on a few items (according
to their capability) rather than frittering away their skill and
knowledge ontoo many. The expertise thus built will in the
long run prove to be of considerable advantage to the
MSPs. However, MSPs desiring to change over from MS
to Alloy Steel production will have to ensure that they
possess the right equipment, manpower, skills and tech-
nical expertise.

Alloy and special steel subsector suffers from the
same frailities as the MSPs are afflicted with namely,
shortage of steel scrap and erratic and insufficient power
supply. Alloy and special steel sector, if encouraged to
progress on the right lines can certairly become a major
source of foreign exchange eamings in the near future.
One hopes, the MSPs will choose this special line of pro-
duction only after an indepth study of the prospects of their
making good in this field.

Energy Conservation

The MSPs mostly equipped with EAFs and IFs are
counted amongst the high energy intensive units—bulk
consumers of electric power. Unless regular and uninter-
rupted power supply is available to them, they cannot
function totheir full potential even when all other resources
are available to them in full measure. In addition to the
severe cuts in power supply and high voltage fluctuations,
there are also problems connected with frequent upward
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revision in tariffs. MSPs, besides being inherently energy
intensive are also known to be inefficient energy users. In
an EAF steel making unit, 15-18% cost of ingots is contrib-
uted by energy and according to NPC studies the energy
saving potential in this sector is quite high, about 20 % or
so. There are over 200 EAF and IF units in India. Energy
conservation is therefore of vital significance to the indus-
try’s performance. While the usual simple conservation
measures can save energy upto 5%, much higher savings
are possible through better energy management and
regular energy audits. For instance, in an EAF unit, metal-
lurgists can help reduce power consumption by

a) adopting modern steel melting practices such as
scrap pre-heating etc.

b) improving furnace linings and using foamy slag
practices, eccentric bottom tapping etc.

c) replacing pencil ingot casting with continuous cast-
ing facility

d) providing ultra high power electric arc furnaces and
introducing ladle (secondary) steel making technol-
ogy.

e) establishing economies of scale. The smaller ca-
pacity electric arc furnaces are both power ineffi-
cient and low in output

The above are only some of the measures EAFs can
adopt for reducing energy consumption. But to draw full
benefits fromthe energy saving measures, it is necessary
that economic use of other inputs like scrap/DRI elec-
trodes etc. is also given adequate attention.

According to current projections MSPs will have to
almost double their contribution to steel production in the
next few years. To do this, MSPs wiil need large scale
investments on plant & equipment. It would be in their
interest to consider raw material supplies and economies
of scale, because a minimum size of plant is necessary to
make such investments worthwhile. Simultaneously they
will be well advised to install properly integrated systems
for both energy conservation and pollution control.

Energy audits are anintegral part of energy conserva-
tion and involve

i) getting acquainted with energy systems in use

ii) obtaining specific information on current energy
utilization to serve as a basis for creating energy
balance.

iii) planning and execution of energy measurements
iv) gathering information on energy systems develop-
ment to help devise energy saving measures.

Table 29 : Typical distribution of EAF dust (Weight %)

Energy audits in the case of MSPs may be somewhat
different but to obtain lasting benefits from the exercise the
personnel at all levels should acquire the ‘Energy Saving’
mentality and attitude through intensive training and dis-
semination of relevant information and data. :

Pollution Control

Steel industry is considered to be one of the ‘red
category’ industries. Along with other ferrous and non
ferrous metallic extractions, casting forging and alloy
making industries, metallurgical manufacturing industries
are regarded as of a highly polluting nature.

Although government enactments on prevention &
control of pollution are fairly stringent, the enforcement of
these provisions so far has not been very strict, but with
growing consciousness of the deleterious effects of envi-
ronmental pollution the enforcement agencies may find it
difficult to close their eyes to the breaches of pollution
laws. MSPs, like many other small scale industries have
always viewed environmental control as a capital expense
which diverts the scarce capital from production facilities.
itis time that his attitude changes and the MSPs on their
own develop cost-effective plans to reduce the emissions.

Electric arc furnaces generate dust and fumes during
melting which, if left untreated, pass ontothe atmosphere
and pollute the environment. Currently the main equip-
ments used for reducing the pollutants are scrubbers and
bag filters. Both the ESPs and the equipment for subse-
quent treatment are no doubt expensive but the treatment
being mandatory most companies have t6 provide for the
recovery/conversion process. The typical composition of
EAF dust is shown in table 28. along with typical particle
size distribution in table 29. Sumitomo has developed a

Table 28 : Typical composition of EAF dust (Yowt)

Total FE 30.2 Mno 28
Feo 2.8 P,0, 05
Fe,0, 40.0 Na +K 0.4
Zno 24.2 Cus+Ni 09
PbO 4.1 c 1.7
Ca0 5.1 s 06
sio, 48 Ct 33
MgO 13 LOI 53
Al,O, 2.4

Source Iron & Steel Engineer, Feb. 1991

Dust size +250 ~125 ~74 ~44 ~30

~15 8 ~4 ~2 ~1 ~1

EAF - . . : 25

2.7 19 486 10.5 22.6 45.4

Source : Iron & Steel Engineer, Feb. 1991
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technology whereby the dust treatment cost is considera-
bly reduced by recovering allthe metal constituents in their
metallic form. Although the process is stillin an experimen-
talstage and further research is going on, the EAF industry
can take note of these developments and prepare them-
selves for providing the most efficient and cost effective
pollution control equipment available.

Simultaneously with pollution control equipment the
most valuable tool for prevention of pollutants is the right
type of technology and processes which minimize waste
production. Reduction of waste generation can generally
be achieved by

a) substitution of raw materials wherever possible

b) modifying the existing process & production tech-
niques

¢) eliminating harmful by-products.

Measures designed to control waste generation and
recovery of by-products could economically affect the cost
of poliution control equipment to some extent. Investment
pay-back periods in such cases may also prove to be
attractively short which may help overcome the initial
resistance of the industry to invest in pollution control
equipment.

Future of Mini Steel sector

In the early fifties 32 countries were producing steel
with US accounting for about 50% of the total production.
Mini mills were unknown then. Open hearth was the main
steel making process in use. Today, the number of steel
making nations has tripled to around 85 and US has
dropped to a lower ranking-producing around 10-11% of
the total world output of steel (table 30). India which was

Table 30 : Some of the major Steel producing countries and their ranking (Crude Steel)

(million tonnes)
1990 1989 1988 1987

Country Rank Output Rank Qutput Rank QOutput Rank Qutput
USSR 1 154.4 1 160.1 1 163.0 1 161.9
Japan 2 110 2 107.9 2 105.7 2 98.5
USA 3 88.9 3 888 3 90.1 9 80.9
China 4 67.2 4 616 - 59.2 4 56.0
Germany 5 384 § 41.1 5 41.0 B 36.2
Italy 6 255 6 25.2 T 237 6 228
S. Korea i 23.1 8 21.9 8 19.1 1 16.8
Brazil 8 20.6 7 25.1 6 24.7 7 22.2
France 9 19.0 10 18.7 9 19.1 8 17.7
UK 10 17.8 9 18.7 10 19.0 10 17.1
India 11 15.0 14 14.6 15 14.3 15 13.1
Czechoslovakia 12 14.9 1 155 12 163 12 15.4
oland 13 136 13 15.1 1 16.7 9 17
Spain 14 12.9 16 12.8 16 11.8 16 Tl
Canada 15 12.3 12 185 13 16.2 14 14.7
Belgium 16 114 i I 10.9 17 11.2 17 9.8
Taiwan 17 9.7 19 9.0 19 18.5 24 5.9
Romania 18 9.7 15 14.4 14 14.5 13 15.0
Turkey 19 9.3 22 8 21 81 21 7.0
Mexico 20 8.7 20 79 22 7.8 20 76
S. Africa 21 8.6 18 9.3 18 8.7 18 8.9
N. Korea 22 7.0 23 6.9 23 6.8 22 6.7
Astralia 23 8.7 24 6.7 24 6.4 23 6.1
GDR 24 56 21 78 20 8.1 19 8.2
Netherlands 25 54 25 5.7 25 55 25 5.1
Sweden 26 45 27 4.7 26 4.8 26 46
Austria 27 43 26 47 27 46 28 4.3
Argentina 28 36 29 39 31 36 31 36
Yugoslavia 29 3.6 28 44 28 45 27 4.4
Luxemburg 30 36 30 3.7 29 3.7 32 33
Venezuala 31 3.2 32 3.2 30 3.7 29 3.7
Hungry 32 29 31 386 32 36 30 36
Finland 33 2.9 33 29 33 28 34 - g
Indonesia 34 26 35 2.4 36 1.9 35 2.1
| Bulgaria 35 2.4 34 29 34 25 33 3.0
| Egypt 36 2.1 36 2.1 a5 2.0 36 1.7
Others - 18.4 - 17.9 - 17.6 - 16.2
World Total - 770.1 785.5 778.4 736.1

S’Turca : SAIL (1990, 1992)
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ranked 15th in 1987-88 , improved it position slightly to
14th in 1989 and later moved up to the 11th position in
1990. Compared to China which started at par with India
about 40 years back and now stands 4th in steel produc-
tion, India's performance pales into insignificance. In the
years to come India must therefore endeavor to attain
much higher output and level up with other major steel
producers. However, the steel industry elsewhere has
changed gears and is looking forward to develop new and
better methods of making steels of high quality at lower
costs. India must keep itselftuned intothese changes and
try to get the benefit of improved technologies available
elsewhere.

With price decontrol of steel, private sector allowedto
set up steel plants upto one million tonnes capacity, a
projected gap of 2.12 million tonnes between demand and
supply in the current year and the additional concessions
in respect of excise & import duties on sponge iron & MS
scrap, the secondary sector may feel encouragedtoinvest
on expansions, process integration, modernisation and
also on setting up additional capacity. However, all that
may not be enough to make the MSPs the right kind of
adjunct of the steel sector. It will have to do a lot more
to increase its contribution to the steel output of the
country.

All that may not be enough to make the
MSPsthe right kind of adjunct of the steel
sector. It will have to do a lot more to
increase its contribution to the steel
output of the country.

Although no new plants are likely to come up in the
public sector, (except VSP where trial production has
already commenced), large scale expansion and moderni-
zation of the existing plants is already in hand. This should
help bridge the gap between demand and supply to some
extent in the coming years. Since steel is a vital raw
material for the engineering industry , the current policy of
encouraging the secondary sector to put up additional ca-
pacities to meet the current steel shortages and also to
help create an exportable surplus of quality steels would
seem to be an appropriate strategy for the present. How-
ever, the past performance record of the steel sector,
public or private, leaves a lurking suspicion about its ability
to rise to the occasion and realize the hope of increasing
production and improving productivity to make India a front
line steel producer and exporter in the world. Despite its

poor showing inthe recent past, one may still hope thatthe
trust placed on the steel sector as a whole and the
secondary sector as its junior constituent, may prove tobe
justified. :

Capacity utilization by the integrated plants and the
performance of the secondary sector are two important
areas whichneed immediate attention. Capacity utilization
inthe steel industry at 66% in 1979-80 showed a fall of 9%
from 75% in 1978-79 and a bigger drop of 19% from 85%
in 1977-78. Since then, average capacity utilization has
rarely crossed 80% in the public sector although the
private sector (TISCO) has consistently shown a remarka-
bly high achievement of 95 to 100% or over, with MSPs
rarely going beyond 55-60%. With privatization and other
measures now on the way to improve their performanc,
one hopesthe PSUs will soonturn the corner-SAIL has al-
ready declared a maiden dividend in the current year. As
pointed out earlier there are several reasons for the poor
performance of the MSP sector. To enable MSPs to reach
international standards of performance it willbe necessary
to

a) introduce modern steel making practices so as to
improve their productivity such as

(i) Oxygenlancingfacilities-manual ormechanized
(i) Water Cooled panels and roof for the furnaces

(iii) High power & ultra high power furnace opera-
tions

(iv) Scrap pre-heating for utilization of waste heat
(v) Ladle furnace for maximizing output

(vi) Foamy slag practices

(vii) Eccentric bottom tapping

(viii) Automatic monitoring and control equipment for
melting and other operations.

b) use right quality of scrap mix, and substitute MS
scrap with sponge iron (DRI) to the maximum
extent possible.

¢) use high quality lime as flux and appropriate quality
of ferro alloys.

d) improve tap to tap timing to reach international
standards. Some of the practices mentioned under
(a) are designed to reduce the melting time

e) reduce non-productive time for such operations as
furnace relining, furnace maintenance, fettling,
charging, slag off and tapping etc.
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f) rationalize energy inputs such as electric power,
electrodes, coke and fuel oil etc. by adopting suit-
able energy saving measures

g) improve yield by adopting suitable methods par-
ticularly for (i) yield from metallic charge to liquid
steel and (i) yield from liquid steel to cast ingot/
billet.

Itwillbe observed that most of the above suggestions/
recommendations relate to the introduction of technologi-
cal and operational improvements. Unless these are
implemented, the possibility of the mini steel industry
taking off and reaching performance standards achieved
by EAF units aboard can never materialize. Experts feel
technology upgradation may not be feasible in smaller size
arc furnaces. New MSPs musttherefore only think interms
of higher (above 10 tonnes) size furnaces.

Along withthesetech nological changes, productquality
also needs adequate attention. In most of the mini steel
plants, quality consciousness seems to be totally lacking.
Of course, considerable improvement in quality can be
brought about simply by giving greater attention to the
quality ofraw materials and operational standards. All this,
however, can be possible only when quality temperament
permeates throughout the industry as a part of adeliberate
and conscious policy.

Apart from the plant modernization/technological
upgradation measures referred to above, the steel world
has already moved up on the technology road. Several
new energy efficient and cost effective processes are now
availahle and more are on the way. Projects such as the
use of coalinjection and direct steel making processes are
reported to be in the final stages and may get operational-
ized in the nineties. Direct reduction technology may
provide the much needed relief to the EAF units who are
starved of good scrap as raw material.

Similarly secondary ladle metallurgy, VAD/VOD for
refining, process control equipment and instrumentation
for process automation, are some other items which could
be put to increasing use for improving quality and costs.
The world steel industry is already showing great concern
for environmental poliution. The mini-steel mills must also
give this matter greater attention when selecting new
technologies/plants and equipment.

The world crude steel production is showing signs of
depression, with USSR the largest producer of crude steel
dropping its output by about 3.5% in 1990. Other countries,
notably W. Germany, Brazil, Poland, GDR, Romania also
show a similar downtrend for various reasons. The per
capita consumption of major steel consuming countries

has however increased substantially although the world
per capita consumption shows only a marginal rise. These
are some of the factors in world steel output which need to
be borne in mind when planning our own steel expansion/
modernization. Although ourper capita consumption pres-
ently is very low, there is bound to be a substantial rise in
the near future when the ongoing economic changes take
fulleffect. There s, therefore, little fear of an over capacity
situation arising for quite some time to come.

Steel industry in general and mini mills in particular
offer good scope for employment particularly of unskilled
manpower. Within the current policy framework relating to
the improvement of employment opportunities any expan-
sion of the steel sector would be welcome. Manpower of
individual units vary widely on account of (i) technological
level of operations, (i) managerial attitudes, (jii) use of
contract/casual labour, (iv) indirect employees such as
those engaged on sales, purchase, administration / ac-
counts and finance operation etc. It may therefore be
difficult to lay down any specific manpower norm for MSPs
but an average of 150-165 tonnes per man year may be
just about reasonable, according to one study. Table 31
shows the manpower of selected MSPs along with their
installed capacity. No definite co-relation is possible to be
derived fromthese figures but ifone were to go by the norm
of 150-65 tonnes/man/year, a single one million tonne
plant would create employment opportunities for a mini-
mum of about six to seven thousand people.

Table 31 : Employment in Selected Mini Steel Plants

Employment

Company Installed

Capacity | Super- Skilled | Others |Total

(tonnes) | visory
Amrit 40,000 114 46 145 305
Haryana 50,000 235 134 - 369
Rathi Ispat | 40,000 24 34 68 126
Jodhamal 30,000 27 24 58 109
Shriniwas 9,000 17 16 19 52
Bhoruka 60,000 172 212 - 384
Brindavan 50,000 37 93 142 272
KAP Steel 62,000 56 30 109 195
GujaratMini | 26,400 31 30 24 85
Western 40,000 38 37 65 140
Dhatu 15,000 14 24 32 70
Paliwal 14,000 24 34 68 126
Star Steel 65,000 139 102 183 424
Saraswali 12,000 21 65 31 117

Source : DSIR (1989)

With regulatory controls already removed the govern-
ment's role also needs to undergo some change. It should
direct its efforts towards the creation of conditions which
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will ensure easy availability of inputs at costs which fit in
with the economics of steel making. Similarly the current
policy framework on imports and exports, excise duties,
etc., will also need to be kept under constant review so that
changes necessary 1o supplement industry’s efforts to
improve steel output can be effected when needed.

Abbreviations used
AF - Arcfurnace
AllIFA - All India Induction Furnaces Association
AMBIO - K.Svenska, Vetenskapsakade-MEIN
STOCKHOLM
BOF - Blast Furnace /Oper hearth furnace
CIER - Centre for Industriaj and Economic Research
Cll - Confederation of Indian Industries
CMIE - Centre for Monitoring Indian Economy
Ccu - Capacity Utilization.
DRI - Direct Reduced Iron (Sponge Iron)
DST - Deptt. of Science & Technology
EF - Electric Furnaces "
EAF - Electric Arc Furnace
HBI - Hot Briquett Iron
HO/CR - Hotrolled/Cold rolled
IF - Induction furnace
IGIDR - Indira Gandhi Institute for Development
Research
JPC - Joint Plant Committee
MECON - Metallurgical & Engineering Consultants
MS - Mild Steel
MSP - Mini Steel Plant
MSTC - Metal Scrap Trading Corporation
MTPA - Million Tonnes Per Annum.
PTI - Press Trust of India
RF - Resistance Furnace
SAIL - Steel Authority of India Ltd.
SFAI - Steel Furnace Association of India
TISCO - Tatalron & Steel Company

TLS - Tonnes Liquid Steel
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Appendix | : Total Earnings to Conversion Cost

UNIT 1985 1986 1987 1988 1989 1990 1991

BHORUKA 0.9 0.88 7 09 12
(9m)

BIHAR FDRY - 1.0 20 0.95 0.8 0.7 - Data pertain

CENTURY =1 - 1.0 0.99 0.97 - - to 1984-89 period

(18 m)

INDIA STEEL ROLLING - 0.8 0.99 1.07 1.3 -

KALYANI - 1.4 1.4 1.4 15 1.3

NIPHA - 09 1 5 | 0.97 0.99 0.97 Data pertains

PRATAP ROLLING 1.2 0.9 s b 0.9 1.0 to 1984-89 period

RAIPUR ALLOY 12 y 5 | 1.2 1.2 1.2 1.1

SAURASHTRA 1.2 08 0.7 0.8 0.3 -

(15m)

R.B. JODHAMAL 0.1 - 1.0 2.0 1.2 1.3 1.0

RAVINDRA 1.3 1.1 08 - 09 0.9 -
(18 m)

SANGHVI 1.2 T3 1.0 1.1 1.0 - -
(13 m)

SPECIAL STEELS - y 1.2 - 14 15 1.4
(15m)

TITAGARH STEELS 2.2 P I 12 - 1.3 0.96 -
(18 m)

WESTERN MINISTIL 1.1 1.0 1.1 - 14 1.0 -
(15 m)

ARIHANT - - 0.93 0.8 : . 0.96
(18 m)

UP STEELS - 08 VS 1.9 - 1.6 1.9

(9m)

SPONGE IRON - 0.8 0.7 08 1.3 1.8 -

RAMKRISHNA ISPAT 1.2 1.2 1.0 1.0 08

MAHAVIR ISPAT 1.2 0.8 13 0.8 0.7

‘ (18 m) (10 m)

ANILSTEEL - 1.2 13 33 13 1.2
(9 m)

TATA YODOGAWA - b 8 | 2 %5 0.98 0.99 1.0

ELECTROSTEEL - 0.9 1.2 1.3 1.3 12

FIRTH (INDIA) %A 1.2 0.9 1.1 0.9

G.M. MITTAL = - o 0.94 1.0 11

HARYANA STEEL 0.99 - 15 1.3 13 1.6

(18 m) :
MODERN STEEL 10 1.4 " 13 16 13 13
m = months
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Appendix 2 : Purchased Services to Total Earnings

UNIT 1985 1986 1987 1088 1989 1990 1991
BHORUKA 0.9 1.0 0.8 0.8 0.7 2

(9m)
BIHAR FDRY 0.8 0.7 0.9 1.1 1.2 . Data pertain to
CENTURY 0.6 - 0.7 09 1.7 1.2 ; 1984-89 period

(15 m)
INDIA STEEL ROLLING . . 0.8 0.99 1.07 1.3 :
KALYANI - - 05 0.5 0.5 05 0.6
NIPHA . 0.9 0.8 0.9 0.9 09 ‘ Data pertain
PRATAP ROLLING 06 09 . 0.7 0.8 0.7 £ to 1984-89
RAIPUR ALLOY = 0.7 0.8 0.7 0.7 0.7 0.8 period
SAURASHTRA 0.7 1 - 1.8 1.0 2.6 -
(15m)

R.B. JODHAMAL 23 : 0.3 0.1 0.4 0.4 0.4
RAVINDRA 0.5 0.7 0.9 : 0.8 0.8 =

(18 m)
SANGHVI 0.7 0.8 0.8 0.8 0.8 L >

(13m)
SPECIAL STEELS s 0.4 0.5 - 0.4 0.4 0.4

(15 m)
TITAGARH STEELS 03 06 05 - 0.4 0.7 i

(18 m)
WESTERN MINISTIL 0.8 0.9 0.9 ! 0.9 0.9 %

(15 m)
ARIHANT : 0.8 ; 0.9 0.8 0.95

(18 m)
UP STEELS 0.7 0.4 0.5 . 0.6 0.3
SPONGE IRON 05 0.6 0.4 0.3 0.2 ;
RAMKRISHNA ISPAT 0.6 06 0.7 1.0 0.9 ; 5
MAHAVIR ISPAT 0.6 " 0.9 0.7 1.0 1.2 o

(18 m) (10m)

ANIL STEEL A 05 05 0.6 05 0.6

(9m)
TATA YODOGAWA 06 06 0.7 0.6 06 !
ELECTROSTEEL 5 06 05 0.5 0.5 0.5

(9m)
FIRTH (INDIA) 05 0.5 06 0.5 0.6 =
G.M. MITTAL 5 ; 0.4 05 0.4 0.4
HARYANA STEEL . 0.8 : : 0.7 0.7 06

(18m)

MODERN STEEL 0.3 06 05 0.6 0.6 0.6
m = months
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Appendix 3 : Wages & Salries to Sales

UNIT 1985 1986 1987 1988 1989 1990 1991
BHORUKA - 46 47 5.0 3.4 2.2 -
BIHAR FDRY - 24 24 2.1 3.0 25 - Data is for
CENTURY 3.7 - 4.0 3.8 1.2 - - 1984-89 period
(15 m)
INDIA STEEL ROLLING - - 7.4 6.8 53 3.7 -
KALYANI - - 55 5.7 4.7 4.1 49
NIPHA 6.4 5 53 9.7 e - Data pertain to
PRATAP ROLLING 5.0 4.7 - 5.4 45 4.2 - 1984-89 period
RAIPUR ALLOY 22 24 2.3 20 2 1.3
SAURASHTRA 22 3.0 - 25 1.9 23
(15m)
R.B. JODHAMAL 5.1 - 3.0 2. 2.4 29 3.0
(18 m)
RAVINDRA 4.3 48 6.3 45 45 -
(18 m)
SANGHVI 5.2 5.1 59 50 4.5 - -
(13 m)
SPECIAL STEELS 9.3 12.0 - 10.8 9.7 10.5
(15 m)
TITAGARH STEELS 6.0 9.1 9.4 - 86 9.7
WESTERN MINISTIL 2.1 2.1 1.8 B ¢ 13 -
ARIHANT - - 26 2.1 1.9 1.4
(18 m)
UP STEELS - 8.7 76 7.0 - 6.6 5.9
(9m)
SPONGE IRON 14.0 15.2 18.2 124 11.8 -
RAMKRISHNA ISPAT L 6.8 7.2 6.7 8.7
MAHAVIR ISPAT e - 6.8 4.2 4.3 34 -
(18 m) (10 m)
ANIL STEEL - 8.0 72 T2 6.8 7.2
(9m)
TATA YODOGAWA 104 C B 11.0 11.1 -
ELECTROSTEEL - - 10.4 7.8 59 5.2 4.8
5 (9m)
FIRTH (INDIA) - 17.8 171 19.6 18.8 18.3
G.M. MITTAL - - - 2.0 23 26 29
HARYANA STEEL 5.4 - - 8.6 6.5 39
(18m)
MODERN STEEL 1.7 1.7 2.2 29 21 2.2
m = months
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Appendix 4 : Profit to Conversion Cost

UNIT

1985 1986 1987 1988 1989 1990 1991
BHORUKA (0.2) (0.09) (0.09) 0.07 0.08 -
BIHAR FDRY 0.03 0.16 0.02 (0.12) (0.11) Data pertain to
CENTURY 0.1 (0.07) (0.04) (0.1) - 1984 89
INDIA STEEL ROLLING - - (0.08) (0.05) 0.002 0.3 -
KALYANI - 0.25 0.22 0.2 0.26 0.14
NIPHA (0.23) 0.02 (0.09) (0.09) 0.12 Data pertain to
PRATAP ROLLING 0.3 0.05 - 0.03 (0.1) (0.13) 1984-89
RAIPUR ALLOY - 0.05 0.04 0.2 0.2 0.1 0.07
SAURASHTRA 0.04 0.02 - (0.3) (0.5) (0.8) -
R.B. JODHAMAL (0.4) - 0.09 0.26 (0.02) 0.01 0.07
(18 m)
RAVINDRA 0.14 (0.04) (0.35) (0.08) (0.26)
(18 m)
SANGHVI 0.16 0.07 0.008 (0.003) (0.01)
‘ (13 m)
SPECIAL STEELS - 0.3 0.2 - 0.25 0.3 0.2
(15m)
TITAGARH STEELS 0.7 0.2 0.2 0.1 0.2 -
(18m)
WESTERN MINISTIL 0.05 0.04 0.04 - 0.06 0.05 -
(15 m)
ARIHANT - (0.08) 0.03 0.007 0.02
(18 m)
UP STEELS (0.27) 0.26 0.25 - 0.41 0.7
(8 m)
SPONGE IRON - 0.04 0.06 (0.28) 0.02 0.29
RAMKRISHNA ISPAT 0.3 0.2 0.04 (0.1) (0.4) - E
(9 m)
MAHAVIR ISPAT 0.08 - (0.14) (0.07) (0.13) 0.37
(18 m) (10 m)
ANIL STEEL - (0.1) 0.1 0.1 0.1 0.1
TATAYODOGAWA (0.08) 0.08 (0.03) (0.02) 0.06
ELECTRO STEEL - - (0.2) 0.2 0.2 0.09 0.1
FIRTH (INDAI) 0.07 0.06 0.01 0.009 0.006
G.M. MITTAL - 0.04 0.3 0.2 0.1
(15m)
HARYANASTEEL (0.08) - - (0.2) 0.04 0.2
MODERN STEEL 0.16 0.14 0.14 0.30 0.20 0.15
m = months




Appendix 5 : Profit to Sales percentage

UNIT 1985 1986 1987 1988 1989 1990 1991
BHORUKA - (6.4) (4.0) (3.4) 22 786
BIHAR FDRY - 0.96 45 08 (4.6) 3.5 - Data is for
CENTURY 0.23 - (1.2) (2.0) (4.1) - ' 1984-89 period
INDIA STEEL ROLLING - (2.8) (1.6) 0.04 5.0 -
KALYANI - - 8.5 76 62 7.2 -4.8
NIPHA - (11.4) 3 74 (4.3) (5.0) (6.5) - Data pertaing to
PRATAP ROLLING 8.0 16 - 1.0 (2.9) (3.5) - 1984-89 period
RAIPUR ALLOY 1.3 1.1 4.4 3.7 29 1.5
SAURASHTRA 1.2 06 - (10.9) (15.1) (25.0) -
(15 m)
R.B. JODHAMAL (8.7) - (1.2) 2.7 (0.2) 0.1 0.5
(18 m)
RAVINDRA 44 (1.4) (14.8) - (2.2) (7.8)
(18 m)
SANGHVI 48 29 04 (1.3) (0.4) - -
] (13'm)
SPECIAL STEELS 86 6.1 s 75 5.6
- (15m)
TITAGARH STEEL 19.7 786 8.2 - 4.4 6.9 -
i (18 m)
WESTERN MINISTIL 1.9 1.7 20 1.3 0.9
(15 m)
ARIHANT - (3.8) - 0.9 0.2 4.4
(18 m)
UP STEELS (9.6) 6.9 6.5 9.5 141
' : (9 m)
SPONGE IRON 3.1 26 (14.1) 0.7 9.1 -
RAMKRISHNA ISPAT 5.9 56 1.4 (3.3) (15.9) - -
(9 m)
MAHAVIR ISPAT 2.2 - (4.7) (2.0) 3.7 10.0
(18 m) (10 m)
ANIL STEEL - (3.8) 4.3 4.4 3.2 3.2
TATA YODOGAWA - (2.9) 3.2 (1.4) (0.9) 23
ELECTROSTEEL - (6.7) 5.2 486 23 33
FIRTH (INDIA) - 3.2 29 0.7 0.4 - 0.3 -
G.M. MITTAL - - - 0.5 37 1.9 2.1
(15 m) (@ m)
HARYANASTEEL (3.8) - - (6.6) 1.0 4.0
MODERN STEEL - 28 24 28 4.8 35 25

m = months




Appendix 6 : Profit per Employee (Rs. lakh)

UNIT 1985 1986 1987 1988 1989 1990 1991
KALYANI - - 0.67 0.67 0.44 0.98 0.76
RAIPUR ALLOY . 0.65 0.066 0.33 0.26 0.35 0.22
SAURASHTRA 0.056 0.027 - (0.54) (0.94) (1.60) .

(15 m)
R.B.JODHAMAL (0.1) (0.05) 0.13 : (0.01) 0.009 0.05

(18 m)
ARIHANT - - (0.18) 0.09 0.02 0.0 :
(18 m)

UP STEELS . 0.141 0.122 0.106 : 0.245 0.486

(9 m)
SPONGE IRON . 0.033 0.048 (0.242) 0.020 0.352 -
FIRTH (INDIA) " 0.042 0.043 0.001 0.008 0.006 .
MODERN SEEL : 0.161 0.182 0.178 0.485 0.374 0.284

Appendix 7 : Value Added per Employee (Rs. lakh)

UNIT 1985 1986 1987 1988 1989 1990 1991
KALYANI - - 7.89 8.86 7.15 13.65 15.82
RAIPUR ALLOY - 512 6.15 7.46 7.01 12.24 14.73
SAURASHTRA 0.35 - - - 0-.581 1.232 -
R.B. JODHAMAL (0.04) 0.07 0.23 - 0.11 0.24 0.31
(18 m)
ARIHANT - - (0.04) 0.31 0.18 021
(18 m)
UP STEELS - 0.295 0613 0.439 - 0.785 1.21
(9m)
SPONGE IRON - 0.45 061 0.37 0.69 1.09 -
FIRTH (INDIA) - 0.845 1.03 0.91 1.22 1.132 -
MODERN STEEL - 0.390 0.471 0.548 0.947 0.908 0.864

Appendix-8 : Sales per Employee (Rs. lakh)

UNIT 1985 1986 1987 1988 1989 1990 -1991

KALYANI - - 1.73 1.88 1.37 2.60 2.75

RAIPUR ALLOY - 0.33 0.34 0.57 0.60 0.52 047

SAURASHTRA 4.81 4.35 - 4.95 6.20 6.42 -
(15 m)

R.B. JODHAMAL 1.15 3.94 4.77 553 7.86 8.88 E

(18 m)

ARIHANT - - 5.04 10.32 8.23 11.37 -

UP STEELS - 1.464 1.85 1.63 - 2.59 3.45
(9m)

SPONGE IRON - 1.76 1.87 1.72 29 3.86 -

FIRTH (INDIA) - 133 1.50 1.45 1.88 211 -

MODERN STEEL - 5.79 772 6.35 10.19 10.83 11.30

m = months
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Highlights

Total Quality Management : A Case Analysis

L. Richard Oliker

Total quality management constitutes the success formula
the world over in the current decade of competitive indus-
trial scenario. This article analyses TQM from the view-
point ofa small supplier of parts to a multinational firm. The
introduction and implementation of the strategy are pre-
sented in detail with a concluding note on the lessons to be
learnt from this exercise.

L. Richard Oliker is Professor of Business Policy in School of Manage-
ment, Syracuse University, Suite 500, 9005 Avenue, Syracuse, New
York 13244-21304.

Major, multi-national corporations around the world
have adopted Total Quality Managementas a driving force
in the global marketplace. While price competition will
continue to be employed as both a tactical and strategic
device, competition on the basis of proven, continuing
quality willassume an increasingly significant role for both
marketing and manufacturing operations in the interna-
tional scene.

This article addresss TQM from a specific business
relationship: that of a relatively small supplier of partsto a
large, multi-national firm. The former is a manufacturer of
plastic components, located in England. The latter is the
Ford Motor Company (more specifically, its European
Division).

While price competition will continue
to be employed as both a tactical and
strategic device, competition on the
basis of proven, continuing quality will
assume an increasingly significant role
for both marketing and manufacturing
operations on the international scene.

This analysis of the TQM partnership forged between
these two firms is based upon the author's personal
experience with the former firm as it developed and imple-
mented plans to qualify as-a supplier of parts to Ford.
Spectrum Products, Ltd., (the “cover” name used to iden-
tify the firm) had to meet a series of quality-capability tests
in order to receive a Q-1 rating from Ford, the rating
conferring the status of being a regular supplier of certain
parts to Ford—some on a no-bid contract basis.

Basic Principles

Spectrum Product’'s management based the design
and execution of TQM activities on the following principles:

1. The firm had to achieve functional integration and
the effective coordination of the key TQM compo-
nents—quality, utilization and risk management.
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2. TQM activities had to reflect reasonable technical
sophistication and be consistent with the internal
capacity/capability of Spectrum to meet Ford's qual-
ity standards.

3. Inorderto achieve the greatest degree of effective
implementation, monitoring, evaluation, and incre-
mental improvement had to become the primary
goal (and responsibility) of top management.

1 4. Theeffectiveness of quality management hadtobe
| subject to continuous reappraisal, and would be
| judged on measurable service, prompt delivery,
| increased cost-effectiveness, and risk reduction.

Defining The Process

k When a small firm desires to qualify as a supplier of
t parts toa much larger corporation which emphasizes TQM
. as a way of life, its management must be able.to clearly
|j define that goal in operational terms and communicate it
properly to its employees. Ultimately, it is the latter group

. which will determine the success or failure of this effort.

TQMisdoingthe job rightthe first time,
with waste (in terms of material, time
\ and energy) minimized.

The following statements were articulated by
- Spectrum’s Chief Executive Office as a Quality Creed
- which stated that TQM:

E Is doing the job right the first time, with waste (in
\ terms of material, time and energy) minimized.
|

Is constantly improving the quality of output pro-
vided to the customer.

Creates a participative environment which empha-
sizes teamwork and employee involvement at all
levels of the firm.

Is notacatchy new phrase or programme which will
disappear tomorrow. It will become a way of life,
necessary to survive in today’s global business cli-
mate.

Will require all employees to have a much greater
understanding and appreciation for what key cus-
tomers expect from the firm.

Will require a much greater level of employee edu-
i cation and training than has previously been the
| case.

t

* Istaking a number of small steps toward improving
quality performance, ratherthan tryingto achieve a
quantum leap in a short period of time.

It willinvolve creating a series of strategic alliances
with key customers and vendors (and, possibly,
"creditors).

One of the key outgrowths of TQM principles is the
involvement of employees in the decision-making proc-
ess. This is defined today as employee empowerment. It
requires acommitment on the part of management toopen
up the process to employees. In turn it also requires the
employees to commit to the process. No TQM programme
can be fully effective without both sides of this human
equation being met. It is an evolutionary process which
has no conclusion; but, rather, it is a continuous extention
of the firm's ability to meet customer requirements. This
fulfillment will achieve the repeat business which is so
necessary for growth and survival. It cannot change what
happened yesterday, but it can most certainly make the
difference for tomorrow. Only team-oriented, quality-fo-
cussed firms can succeed in the markets of the future.

*

A Situational Perspective

Spectrum Products is, as noted, a manufacturer of
plastic components which had to change its corporate
culture in order to adopt the TQM approach. Management
style, as well as leadership, also changed.

Imagine two assembly lines, each monitored by a
foreman. Foreman 1 walks the line, watching carefully, “I
can see you all,” he warns. “| have the means to measure
your work, and | will do so. | will find those among you who
are unprepared or unwilling to do your job, and when | do,
there will be dire consequences. There are many workers
available for those jobs, and you can be replaced.”

One of the key outgrowths of TQM prin-
ciplesisthe involvement of employees
in the decision-making process.

Foreman 2 walks a different line, and he too watches,
“lam here to help you if | can,” he says. “We are all in this
together for the long haul. You and | have a common
interest in doing a good job. | know that most of you are
trying hard, but sometimes things go wrong. My job is to
notice opportunities for improvement—skills that can be
shared, lessons from the past, or experiments for us to try
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together—and to give you the means to do your work even
better than you do now. | want to help you all, not just the
exceptional few at either end of the competence spec-
frum.”

Which line works better? Which is more likely todothe
job well over the long run? Where would the better em-
ployee rather work?

The first approach relies upon inspection to improve
quality. Unfortunately, it was an approach adopted by
many companies throughout the world. It “worked” to a
certain degree in the era prior to the globalization of the
marketplace. However, today it is at best inefficient, and at
worst, a formula for failure.

Defects in quality could only rarely be
attributed to a lack of will, skill, or
intention among people involved in
manufacturing process; the problem
was more generally not one of motiva-
tion or effort, but rather of poor job
design, failure of leadership, or un-
clear goals.

The Japanese learned first that there were other
ways—ifar better ways—to improve quality and extend
those improvements continuously and strategically into
marketplaces. They learned a new, more cogent way to
focus the organization on quality improvement. Defects in
quality could only rarely be attributed to a lack of will, skill,
orintention among people involved in manufacturing proc-
ess. Even when these people were the cause of defects,
the problem was more generally not one of motivation or
effort, but rather of poor job design, failure of leadership,
or unclear goals.

TQM Overview at Spectrum Products

The management of Spectrum Products realized that
their goal to become a supplier of parts to certain major
clients could only be achieved through exceeding the
quality specifications of those clients. Their structural
system for firm-wide participation in the TQM process
involved three major components:

1. Advantage Planning (AP)was initiatedby acareful
statement of the firm’s vision of where it wanted to
be inthe nextfive years. In order to give direction to
the vision planning effort, the management:

a. identified specific operational/production goals
to be met.

b. Identified the critical manufacturing/assembly
processes that had to deliver the components
meeting/excellingthe client’s quality standards.

c. Selected a few (three, in this case) innovative
product designs.

d. Communicated the vision and the methods by
which it would be achieved to all Spectrum em-
ployees. (Value statements were added to
remind employees of the rewards inherent in
meeting the Advantage Planning goal.)

2. Collegial Management (CM) was provided on a
systems basis to demonstrate to employees what
each must personally commit to do, and what they
must measure and control to keep the firm operat-
ing in an efficient manner. This systems approach
helped employees understand fully what was in-
volved in meeting customer quality requirements.
Oncethis was clearly understood, employees were
encouraged to continuously improve quality; then
standardize these improvements to ensure that
gains would be repeated and maintained.

This was the empowerment stage ofthe TQM process
at Spectrum, involving all employees and focussing
management improvement efforts on process problems.

3. Trans-Functional Management (TFM)integrated
team activities across various manufacturing and
service operations to achieve quality goals. Thein-
tegrative approach dissolved barriers which ex-
isted between different functional departments at
Spectrum. Through this coordinating mechanism,
management ensured that all teams within the firm
were working to achieve the stated goals.

Defining Customer Requirements
In employing TQM, how a process is implemented is

as important as what the process includes. The firm
utilized "Quality Sequence Deployment™ (QSD) as an

In employing TQM, how a process is
implemented is as important as what
the process includes.
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organizing system to identify and prioritize major client
quality requirements, and translate them into operational
guidelines. QSD was strategic a methodology in which
customer needs and the operating characteristics of
Spectrum’s manufacturing system were arrayed ina matrix
and definitively compared.

Both external customers (current customers and the
targeted major clients like Ford) and internal customers
(employees, supervisors, and management) were identi-
fied. Tools such as customer surveys, focus groups,
customer complaints and feedback, etc. were employedto
focus on the specific needs of the target market segment.
The results from these data sources were combined to
form a complete set of customer perspectives. This data
assisted Spectrum’s management to better understand
their own internal operating capabilities, and how to stra-
tegically position the firmto more effectively respondtothe

.inherent quality changes (upgrades). In addition, Spec-
trum learned how to-deal with large customers whose
perceptions of their quality needs exceeded their actual
requirements (part of the Advantage Planning activity).

Collegial Management teams developed systems
which translated this planning effort into operational reali-
ties. Alliances with the engineering departments of poten-
tial major clients (like Ford) were initiated. These “partner-
ship-style” arrangements allowed Spectrum to propose
quality standards which exceeded the needs of their
potential customers. Jointventure agreements articulated
in the final stages of contract negotiations ensured that
capital acquisition/retooling costs would be shared by the
partners to the contract.

Trans-Functional Management was the binding agent
to successfully integrate the manufacturing operations at -
Spectrum with the logistical specifications at Ford (whose
“just-in-time” inventory system demanded delivery exper-
tise not yet fully demonstrated on Spectrum’s part.) The
results of this synergistic effort convinced Ford that Spec-
trum could indeed meet its (Ford's) shipment require-
ments. : :

The evaluation (feedback) process for this unique,
three-step TQM approach was not done on a period basis.
Rather, it became a continuous, on-going activity on the
part of two of the Collegial Management teams. These
teams included engineering and quality-control personnel
from both Spectrum and Ford. Their joint activities resulted
in a feeling of ownership in the successful outcomes. Each
firm developed a group of advocates for the efforts of the.
other firm. The “plank-owner” feeling cemented this coop-
erative endeavour to the satisfaction (and profit) of both
participants.

Top Management Team
Analyses TQM Options

Team Developed
Advantage Planning <
to Initiate TQM

Functional feams
Initiated

Customer Needs
Specified Via QSD

Collegial Management
Teams Develop
TQM Systems

TFM Teams Integrate
Operations at both Firms

Feedback Evaluaitons
Ongoing

FIG.1: TOTAL QUALITY MANAGEMENT IMPLEMENTATION
SPECTRUM PRODUCTSLTD. - i

The TQM approach which was developed at Spec-
trum may be depicted as in fig. 1

Conclusions

Organizational change may be the direct by-product of
any successful TQM implementation. No company which
expects to grow and survive inthe rapidly changing opera-
tional environment of the current decade can maintain the
status quo. TQM can be broadly defined as conformance
o requirements. Since these requirem.ents are subject to
constant change (improvement), any firm will have to
decide whether it wants to initiate change or adapt to a
change which has been extemally imposed upon it. In
other words, change or be changed.

At Spectrum Products (as has been the case at many
other firms) the appointment of a quality director and the
creation of a quality department heralded the fact that
business would not be conducted as had been the
case inthe past. The new director had two primary respon-
sibilities: :

1. Administer the TQM process as depicted; and

2. Assist top management to develop a strategic
approach to quality management.
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That this dual role was well played; that this TQM approach
“worked;” was dernonstrated by Spectrum’s success in
obtaining Ford Motor Company's Q-1 Rating, and as a
result, improved both its balance sheet and income state-
ment.

There are several simple lessons which Spectrum
learned in the process of TQM implementation:

1. Success was possible only with the strong, con-
tinuing public commitment of the Chief Executive
Officer and President.

2. Theprocess required achampion (in this case, the
quality director)to be fully implemented in an inte-
grative manner .

. The composition and operation ofthe quality teams

was the key to the focus on process/capability
improvement.

. Initiative is vital. Don't try to analyze TQM into an

early grave. Get started with the implementation
phase and learn, in the process, what TQM is all
about and whether it has a strategic fit with the
firms's corporate culture.

. Reward and recognize those who contribute to the
-development and implementation of TQM to en-

sure its acceptance.
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Data Bank

Infrastructure Development In Indian States

NPC Research Division

Inan earlierissue [Productivity, 33(2) July-Sept 1992],
we evolved a Human Development Index in Indian States
based on the methodology adopted by the Human Devel-
opment Report (1990) of the UNDP. In this issue we have
made use ofthe same methodology for arriving at an Infra-
structure Development Index for the 15 major states in
India. It is difficult to give a concise definition for the term
infrastructure. We can define it broadly in terms of the
nature of the variables into physical and social.

Due to the indivisibility prevailing upon most of the in-
frastructural investments, states play a crucial role in their
development and maintenance. Lack of infrastructure has
been found to affect the developmental process of most of
the underdeveloped countries unfavourably as inthe case
with India. In this report, we concentrate mainly on the
development of physical infrastructure which are
considered as crucial dieterminants directly influencing
the industrial development in the states. Such an exercise
would be usefui for decision makers on industrial invest-
ments.

Infrastructure is now increasingly becoming one of the
major indicators to measure the standard of living of the
people in the region. There is no single indicator which
gives an overview of the level of development of the
physical infrastructure ineach state of India. Here we have
made an attempt to develop an aggregate index of physi-

. cal infrastructure development across the states. The

physical infrastructure items identified for estimating the

| aggregated index are :

(i) Length of roads which indicates the access to the
hinterlands of economic activity and the accessibil-
ity of the region with respect to other regions.

(i) Navigable waterways are mainly controlled by to-

pographical characteristics ofthe region. They also

positively contribute to the bulk movement of com-
modities for activating the lifeline of major eco-
nomic operations. Sometimes they can function as

a substitute to roads and rails.

(i) Railways have been widely studied and identified
as having a positive correlation with industrial
development. They enable mass transit of goods
and people across long destinations, thus making
the national economy vibrant.

(iv) Telephones facilitate the communication network

essential for modern business ventures.

(v) Electricity has become a basic component for in-
dustrial development as most of the modern indus-
trial equipments are electric-motive. Without elec-
tricity other developmental benefits cannot be

reaped effectively.
(vi)

Commercial banks provide the vital financial infra-
structureinthe case of amarket economy. They are
the lubricant supplier of the financial flow mecha-

nism in the economy.

In the present study we have ranked the 15 major
Indian states according to the level of infrastructure devel-
opment achieved by them in regard to the above indica-
tors. We have combined the above indicators, viz. road
length, navigable waterways, railway route length, tele-
phones, electricity supply and spread of commercial banks
into a single index. In order to neutralise the impact of the
differing size of each state, we have considered each
variable as a proportion to the population of the state. The
indexes indicate that infrastructure development is a har-
binger of greater developmental process through industri-
alisation in the state economy.

Methodology

The first step is to define the measure of deprivation
that a state suffers in the case of each of the six basic
variables—Roads (X1), Waterways (X2). Railways (X3),
Telecommunications (X4), Electricity (X5) and Commer-
cial banks (X6). Maximum and minimum values are deter-
mined for each ofthe six variables, giventhe actual values.
The deprivation measure then places a state in the range
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of zero to one as defined by the difference between the
maximum and the minimum. Thus lij is the deprivation
indicator for the jth state with respect tothe ith variable and
it is defined as :

i

The second step is to define an average deprivation
indicator (lj). This is done by taking a simple average of the
six indicators :

6 ;
i=1

: : - The third step is to measure the Infrastructure Devel-
(mex Xi - Xij] ‘ ;;:’rzfnt Index (IDI) as one minus the average deprivation
; :

[max Xij — min Xij] D=0 -0 _

j | To make the results more comprehensible the state
ranking the highest in IDI has been calculated-as 100 and
the 1DI for all other states have been taken as a proportion
to it. Results of our computations are given in table 1.

Table 1. Infrastructure Development Index in fifteen Indian states (1990-91)

Sl.No. State Length Navigable Railway ‘Telephone EIectrieity Commercial
of road waterways route per 100 per Banks *
per lakh per lakh per lakh Popula- 100 per lakh IDI
population® population**  population tion @ populaton  population
(kms) (kms) (kms) (Nos) (units) (Nos)
1. Punjab 284.8 — 10.70 3.12 80120 10.59 100
2. Gujarat 194.6 0.69 12.84 3.03 59300 8.17 69
3. Haryana 193.6 —_ 9.19 269 62030 7.73 66
4. Rajasthan 243.6 — 13.28 1.69 29690 6.94 57|
5. Assam 302.2 8.89 11.07 2.05 5458 542 56
6. Karnataka 310.1 0.99 6.84 1.72 34700 9.52 48
7. Kerala 383.8 5.33 3.39 1.19 24780 9.75 47
8. Orissa 463.6 3.13 6.35 1.79 23790 6.59 48
9. Tamil Nadu 297.0 0.38 7.11 39120 7.58 40
10.  Maharashtra 293.3 0.63 6.80 1.54 51110 6.97 39
11.  Andhra Pradesh 246.6 3.01 762 1.40 33780 6.91 38
12. Madhya Pradesh 222.7 - 8.87 1.25 30150 654 - 36
13.  Uttar Pradesh 147.8 1.76 6.42 1.30 20304 6.07 18],
14. West Bengal 105.4 3.44 5.61 0.81 14910 . 6.16 13
15. Bihar 119.6 1.46 6.15 0.97 6040 5.61 7.

.

e

Road length figures relate to 1984 and Population figures to 1981 Census.
Population figures relate to 1991 Census.

@ Relates only to cities of 1 lakh population and above.

Sources :(1)

(2)
(3)
(4)

(5)
(6)
(7)

Length of roads :Pocket Book on Transport in India, Transport Research Division, Ministry of Surface Transport. GOI, New Delhi

1989.

Navigable waterways :Source same as in (1). Table 10.1.

Railway route :Year Book, Indian Railways, Railways Ministry 1990-91.

Telephones :Indian Telecommunication, Telephones, Table 11—Number of Telephones (DELs), Populauon and Telephone
Density, Indian cities (state wise) - 1991.

Electricity :Current Energy Scene in India, Centre for Monitoring Indian Economy, May 1992.

Commercial Banks :Reporton Trend and Progress of Banking in India, 1990-91 (July-June). Supplemenuo RBI Bulletin, April 1992.

Population figures :Provisional Population Totals (Paper 2, Series - 1), Census of India 1991, Registrar General & Census

Commissioner, India, August 1991. :

Complied by :
N.K. Nair & K.P. Sunny
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Air Pollution from Industrial Boilers

NPC Pollution Control Division

In India, there are over 50,000 registered industrial
boilers (water tube and fire tube type) of capacities ranging
from 0.25 T/Hr to 30 T/Hr generating steam for meeting
various process requirements. These boilers differ widely
in terms of furnace construction, fuel usage and combus-
tion mechanism and range from most primitive Lancashire
boilers to advanced semi-automatic fluidized bed boilers.
Coal is the most dominant fuel used followed by oil and
natural gas. Non-conventional fuels like rice husks, cotton
stalk, bagasse etc. are also used wherever available as
residues or byproducts.

Pollution Scenario

Industrial Pollution Control Cellof NPC since its incep-
tion in 1984 has carried out over 100 air pollution monitor-
ing studies covering a wide range of boilers. The emission
data obtained during these studies relating to dust, sulphur

- dioxide and other gases are summarized and presentedin

table 1.
Air Pollution

1. Combustion emissions

The main source of air pollution from industrial boilers
is the release of dust and gas emission during fuel com-
bustion. The dust emissions during coal combustion in
boilers consist primarily of unburnt carbon and ash con-
taining silica, alumina, iron oxide and alkali oxides. Gas
emissions are mainly sulphur oxide (SOx), nitrogen oxides
(NOx), carbon monoxide and hydrocarbons. The dust
emissions from oil and gas combustion are comparatively
lower and mainly in the form of unburnt carbon and
sulphates. In the case of non-conventional fuels, the dust
emission is higher on account of higher ash content.

2. Fugitive emissions

In larger capacity boilers using coal as fuel, fugitive
dust may be emitted from several sources of coal sizing/
handling systems. This can be prevented to a certain
extent by maintaining the coal in wet condition. Fugitive
emissions also arise from coal storage yard on account of

wind erosion. Lorry movement during transport of coal in
and out of storage yard and loading/unloading of coal also
lead to fugitive emissions.

Solid and Liquid Wastes

These wastes moéliy arise as a result of action to
control air pollution in form of pollution control devices.
Solid wastes occur in the form of residual ash left after
combustion of coal. Fly ash is arrested in the outlet of air
pollution control system. These solid wastes are disposed
ior land filling and making products like bricks and cement.
Liquid effluents are generated during regeneration of
demineralized water plant/water softener and in wet poliu-
tion control systems like scrubber. Inthe case of oil as fuel,
solid waste can occur in the form of unburnt carbon (soot)
in burners and sludge in oil storage tank.

Factors Influencing Emissions

The factors influencing emissions are:

— Type of combustion equipment
— Type and quality of fuel

— Combustion conditions

— Boiler load.

Pollution Control

Combustion practices like proper sizing of fuel, uni-
form firing, excess air control and draft optimization go a
long way in reducing source emissions and promoting
combustion efficiency. Most large coal-fired boilers re-
quire some form of control system like multiclone/scrub-
ber/bagfilter to limit the dust concentrations in the flue
gases. Sulphur dioxide concentration (proportional to
sulphur content in the fuel) governs the stack height which
should be sufficiently tall for safe dispersion of sulphur
dioxide into the atmosphere. Particle size distribution
(PSD) is the most important parameter for the design and
selection of suitable control system. A typical PSD analy-
sis from coal-fired Industrial boiler for manual firing and
spreader stoker firing is presented in table 2.
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Table 1: Typical Stack Emissions from Industrial Boilers

Type of Rated Actual  Gas Composition Temp Flow Rate Dust Emissions SO, Emissions Control Emission
Boiler Capacity Capacity (%) of gases Conc. Load Cont. Load System Standard
T/Hr T/Hr CO, 5 co °C Nm*Hr*  mg/Nm® Kg/Hr mg/Nm®  Kg/Hr mg/Nm?
Coal Fired Boilers
FT(C) 0.175 NA 6 11 - 227 2150 966 208 235 0.51 1600
FT(C) 15 1 5 15 - 317 3200 470 1.5 148 0.47 1600
WT 2 1 53 160 . 260 3545 771 2.73 1287 1.02 - 1200
T 4 2 45 165 - 100 4340 1091 4.73 747 3.2 - 1200
WT 4 15 26 180 - 156 10300° 719 7.4 82 084 - 1200
ET{L) 6 NA 53182 - 0} 378 19400 415 8.0 2822° 54,75 - 1200
FT(L) T 5.5 3.0 1l - 355 11835 286 340 206 3.50 - 1200
FB 12 7.5 9.5 1.7 - 106 10500 225 2.36 500 5.25 M/B 1200
WT 30 NA 11.56 9.5 - 169 40780 461 18.8 - 1 M 150
Oil Fired Boilers
PB (FD) 1 NA 12.9 35 - 304 685 189 0.13 343 0.23 1600
PB (FD) 1.2 NA 8 11.8 - 117 1611 - - 1432 2.30 1600
PB (FD) 2 NA 9 1.7 - 210 8627 - - 1746 15.06 1200
PB (FD) 5 5 1 9.4 - 195 9090 65 6 45 0.41 - 1200
PB (FD) 6 NA 9 9.10 - 180 3410 339 1.16 1052 3.58 - 1200
PB (LDO) 8 NA 9 11 - 144 3260 55 A8 5. 530 1.73 - 1200
WT — Water Tube FB — Fluidized bed boiler B — Bag filter
FT(L) — Lancashire fire tube boiler PB — Packed boilers M — Multicine
FT — Fire tube FT (C) — Cochran fire tube boiler
NA — Not available
Table 2. Typical Particle size distribution analysis
Particle Size Percentage of particles
(in microns) Manual Manual Spreader stoker
(1.5 TPH)E (4 TPH) (30 TPH)
>1 55.6 86.8 88.8
> 2 48.1 78.2 81.1
>5 37.3 59.9 64.2
> 10 29.0 41 45.7
> 15 24.4 29.1 33.6
> 20 212 21.2 25.2
> 30 17.1 11.7 146
A Nm? corresponds to normal temperature of 25°C and normal
pressure of 760 mm Hg
B Variation in SO, emissions particularly in ol fired boilers is on
account of variation of S% in fuel
C High air infiltration
D High SO, on account of Assam coal fired in the boiler
E Case of heavy fines in the coal
Complied by:

R. Suryanarayanan &
K.K. Roy Chowdhury
Asst Directors
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Energy Audit In Re-Rolling Mills

NPC Energy Management Division

Steel re-rolling is the most popular method of produc-
ing finished steel all over the world. Almost all steel
products made from steel are finished in the re-rolling
process. With the increasing requirement of steel in the
country and limitation of the main steel producers to meet
this growing demand, the secondary steel sector has been
identified as an alternate and viable source to meet the
country's future steel requirements.

Itis estimated that there are about 1100 re-rolling units
in the country producing 5.5 million tonnes of rolled prod-
ucts per year of various size and shapes. These include
rounds, squares, wire/rods, structural, loops slabs/plates
and special sections like | beams, angles, wide flange
beams, Zees, tees and H-piles, Unfortunately this indus-
try has developed haphazardly adopting old conventional
technologies. Even then the growth of this sector as a
whole has been stupendous and is expected to reach 6
million tonnes by 2000 AD.

Process Description :

Most of the steel re-rolling mills receive their raw ma-
terials from integrated-steel plants or from mini steel
plants. The raw materials are generally received in the
formof ingots, blooms, slabs or billets. Higher sized ingots,
blooms and slabs are gas cut to proper sizes of billets and
then sent to the grinding house for trimming.

Billets are first heated in oil/coal fired reheating fur-
naces which can be of continuous type and heated to
rolling temperature of around 1100°C to 1200°C. It is then

processed in a rolling mill into finished products such as
bar and rod stock.

As the billets are carried through the rolls, the hot
plastic steel is squeezed to a smaller thickness. The rolls
are brought closertogether on each pass causing the billet
to get longer and thinner as it passes between rolls. The
rolled shapes become quite long and must be cut to

standard customer length. Finishing mills are of continu-

ous type having number of mill stands, each adding to the
final shape.

Energy Use

The primary energy sources in the re-rolling mills are
electricity, coal or fuel oil in the form of furnace oil, R.F.O.,
LSHS and L.D.O. Thermal energy is required for heating
the steel before the rolling operation and electrical energy

is required to run the mill and other auxiliaries of furnace,
mill and lighting.

The energy cost as a percentage of total sales works
out to about 3.2 per cent. Fuel oil/coal accounts for about
two third of the energy cost. Furnace oil is the most
commonly used fuel in the reheating furnaces. Out of the
total units surveyed by NPC, about 65 per cent are using
oil and the rest are using coal as the main thermal energy
input. Electrical energy is used by all the units to run their
motive loads. About 70 to 80 per cent of the total electrical
load is connected to the main mill motor and the remaining
20 to 30 % is in the auxiliaries.

The specific thermal energy consumption in oil fired
furnace is inthe range of 57 to 80 litres per tonne of finished
product whereas in coal fired furnace it is in the range of
120 to 213 Kgs. The specific electrical energy consump-

tion is in the range of 60 to 165 Kwh per tonne of finished
product.

Energy Conservation

Thermal energy is the major source of energy in re-
rolling industries. The results of preliminary energy audit
conducted in 12 re-rolling units shows that an average
20 % of thermal energy and only 2% of electrical energy

can be conserved by implementing energy conservation
measures.

The energy conservation potential and investment
required for both thermal and electrical energy have been
assessed for all the 12 units studied and are shown in
table 1.
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By reduction of excess air inreheating furnace 50 %o0f Certain long term measures for conservation of en-
the total energy can be conserved. Other major areas  ergy have also been identified such as going in for three
identified for energy conservation are recovery of waste  zone over fired/under fired furnaces and adoption of high
heat from flue gas (20.6 per cent and use of ceramic fibre  efficiency furnaces like walking beam furnaces forbillets of
veneering module as hot face insulation in furnace  higher sizes.

(19.6%.)
Table 1: Details Of Annual Saving Potential
Plant Annual Savings Percentage of existing Investment  Annual Payback
energy saving saving period
Thermal Electrical Thermal Electrical (Lakh Rs.) (LakhRs.) (months)
Coal (T)oil(KL)  Kwh
A 254.8TKL - 7 E 1.37 8.66 2
B 337.00 KL 33,600 33 3 1.72 11.168 2
C 339.29 KL - 19.24 - 0.97 11.538 1
D 254.00T 26,500 16.39 3.63 0.885 2.305 6
= 181.36 KL - 19.1 - 1.89 6.16 4
= 321.00 KL 13500 21 1 1.42 11.11 2
G 181.62 KL . 28 - 2.35 6.175 6
H 70.5 KL B 9.82 - 0.58 2.396 3
I 1915T 6000 17.41 1.43 03 1.64 3
J 21000 T 5000 30.0 . 3833 1.41 2.069 12
K 489.78 KL - 18.83 . 1.56 16.65 2
E 25400 KL - 25.65 - 1.62 B.62 3
Compiled by :
S. Gopinath
H.R. Prabhu
3
# .
QUALITY AUDITORS

Evenunderideal conditions, someone is needed to verify that the systemis working. Independent quality

control auditors often perform this function. Auditors verify that the operators are following the right pra-

cedures when making and checking the product. Auditors may inspect parts, assemblies, and materials
_part of the audit, but their main responsibilities involve the system.

The nur_nber of auditors needed in a plant with good self inspection is less than the number of inspec-
_ tors needed in a plant with no self-inspection.

Source: Edward M. Sehrock & Henry L. Lefevre
- The Good & Bad About Quality, Marcel Dekker-
. New York, 1988. :

MNagicde . g




Documentation

News & Notes

"TAPPING AN UNFAMILIAR LODE

To the typical chemical engmeer the title “industrial
| engineer”is likely to conjure up a person with a clipboard
and a stopwatch analyzing how items come off an assem-

certainly not for chemical-process production. That's more

siastically accepted aninvitation to a three-hour presenta-
| tion on industrial engineering’s relevance to the chemical
| process industries.

\. What we heard quickly changed our minds. The get-
- together, which was sponsored by the Institute of Industrial
~‘ Engineers (lIE, Atlanta), made it quite obvious that IEs

involve themselves with a host of matters of real impor- -

'[ tance to a chemical-process plant: inventory assurance,
\ maintenance, material tracking and control, inventory

|- management and process integration, to name just a few
. of them.

I‘ The meeting did more than open our eyes. It also led
| to a technical session cosponsored by Chemical Engi-
| neering and lIE, entitled “Raising Productivity and Quality
. in Chemical Process Plants,” for presentation at the Insti-,
\ tute’s 1992 annual conference at Rosemont, Ill., in late
| May. Most of the speakers were not only confirmed beliv-
T ers in industrial engineering’s relevance—they were also
|' chemical engineers by education, and held key positions
. at chemical process facilities.

| For instance, Ray Floyd, the site manager of Exxon
| Chemical’s vast Baytown, Tex., operation, explainéd how
\ just-in-time manufacturing (in essence, producing mate-
' rial only as needed) can reduce notonly the inventories but
alsothe waste at CPl planis. Operations manager Michael
\ McCandless from Union Carbide’'s South Charleston,
| W.va,, chemical facility narrated the careful planning and
| prudent execution of a program that has significantly been
‘raising workers' efficiency at that long-standing plant.

A practical multistep program for attaining better
fmamtenance was outlined by Kevin Bodine, manufactur-
Emg manager for compounded plastics at B.F. Goodrich’s

_ blyline—useful may be if you're making ballpoint pens, but-

or less the way we felt last September when we unenthu- -

Avon Lake, Ohio, plant. And general manager R.K. Sing-
hania and maintenance manager Michael Smithof BASF's
Freeport, Tex., complex showed how chemical-process
plants can benefit fromtotal productive maintenance (TPM),
a systematized, people-oriented approach that is drawing
much attention in industrial-engineering circles. Fred Flo-
rian, TPM resource person for Dupont's Camden, S.C.,
synthetic fibers operation also described his firm'’s suc-
cess with applying TPM.

Capping the meeting were case histories of applica-
tions of industrial engineering at Air Products & Chemicals.
They were described by Hermann Ortega, vice president
and general manager of the Mfg. Div. in that firm's Chemi-
cals Group.

Unless we've already heard about such success, we
chemical engineers tend to have a problem when first
looking over the industrial engineer's shoulder. We're
usedtodealing in precise and concrete concepts, suchas -
heat-exchanger calculations and liquid-homogenization
principles, and the seeming fuzziness of industrial engi-

_neering’s activities is likely to put us off.

It shouldn't. Beneath such motherhood-and-apple-pie
phrases as total quality management, team building and
total productive maintenance lies solid, meaningful tech-
nology that offers real reward for firms in the CPl. We
suggest that if you haven't already done so, give some
serious thought to tapping this.

i Nicholas P. Chopey
in Chemical Engineering, July 1992.

TOWARD TEAM-BASED MANUFACTUR!NG

There are many perceptions of what a high-perform-
anceorganization is. However, there are common threads
most managers agree to. The high-performance organiza-
tion is characterized by high levels of effectiveness, effi-
ciency, quality, productivity and profitability, and involves
people at all levels of the organization. Understanding
these characteristics is important to understanding the
high-performance organization.

T
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. Effectiveness—the organization accomplishes the

“right” things on time and in the right manner.
Simply, the organization does what it says it will do
andwhat it is supposedtodo. Promises are sacred,
and the organization accents nothing short of
meeting its promises to its customers.

Efficiency—the ratio of resource expected to be
consumed and the resources actually consumed
doing the “right” things.

Quality —Quality is focused in two directions: to-
ward the process and toward internal and external
customers. The organization attends to the quality
of its manufacturing system from its suppliers and
the receipt of materials, through production, as-
sembly, inspection, and distribution to its custom-
ers. The company strives to manufacture products
that exceed its customers’ demands, needs, de-
sires, requests, etc.

Productivity—the efficiency by which raw materials
aretransformed into products or services, using the
“right” amount of resources to get the “right” things
done.

Profitability—the relationship between revenues
and costs. Manufacturing companies must be prof-
itable. They cannot continually spend more than
they make if they wish to exist in the future.

The Employee Involvement Continuum

Work and
Organization
Redesign
‘Self-managing work teams
‘Workicad and Resources
Parallel Managing
Structure Total Empioyes Involvement
Natural Work Teams
Workioad Managing
Full Employse Participation
Stn d conti
Initial Problem Solving
Involvernent Ongoing, empioyee initiated, “ad hoc™
i problem-soiving groups
Problem Assignment
Shaort-term management initiated, "ad hoc” problem salving groups
Awsreness ||
“Upward" information flow — suggestion system, employee surveys,
informai shop talks
Awareness |
“Di ion flow pany-wid systams,
chans, graphs | 1

o : |

Robert J. Ferenze,
quoted in
Manufacturing Competitiveness Frontiers, Jan, 92

ELECTRONIC SOCIETY : SINGAPORE

By 2007 all Singaporean homes, offices and places of

work will be connected together by computers and optical
fibres making Singapore one of the first, truly electronic
societies on the planet. This futuristic vision of the island
Republic was painted by Mr Tan Chin Nam, Chairman of
the National Computer Board (NCB) when he recently un-
veiled IT2000, a strategy to turn Singapore into an “intel-
ligent” island inthe next 15 years. IT2000 envisages every
school, factory, office and home being connected by
computers providing rapid access to services and informa-
tion.

From the home a screen which doubles as a com-
puter, television, video camera and telephone will allow
electronic shopping, banking and “paperwork”. Friends
will be able to link together and see each other, a distinct
advantage for the elderly or immobile. Education will be
brought to the living rooms and offices of all Singaporeans
who want to participate in conferences and lectures given
in any part of the world. For the busy housewife or
husband, voice recognition will allow recipes to appearon
screen afterthe utternace of aningredient ortwo. Bedtime
reading willtake on a new meaning because the book itself
will not come from a bookshelf but from a vast library of
electronic texts selected by the consumer and read from
the screen in his or her bedroom.

For industries, intercontinental product development
will become an electronic reality as NIl will facilitate the
transfer of documents, designs and live pictures to and
from anywhere in the world. This in turn will help to
transform Singapore into a world centre for creative serv-
ices.

IT2000 is not an eccentric scientist's pipedream. It
was put together by 200 senior executives and academics
under the auspices of the NCB. Already, feasibility plans
are being drawn up toturn many of these ideas into reality.
Several of them will point the way to new research and
development which will have to be undertaken if IT2000 is
to meetthe high goals and objectives it has setitself. Inthis
regard the National Technology Plan (NTP) to promote
indigenous R&D has an important role to play.

Its aim is to increase Singapore’s spending on R&D
from 1.0 percent of GDP in 1991 to 2.0 percent by 1995.
Compared to Taiwan's 1.3 percent, South Korea's 1.8
percent and Japan's whopping 2.9 percent, it's clear that
if the Republic is to join the ranks of innovation driven
economics, more must be done to promote indigenous
R&D. This is exactly why the SGD2 billion National Tech-
nology Plan (NTP) has been conceived.

Funds will be invested in projects which develop skills
and technologies for industry but which are presently
lacking in the private sector. It will also be used to attract




200 research scientists annually to Singapore. Tax incen-
tives and allowances will also encourage private industry
toincrease its share ofthe R&D effort fromits present level
of 66 percent of all research carried out in Singapore.

The NTP is administered by the National Science and
Technology Board (NSTB) who will also be creating a
technology corridor of advanced research institutes in
southwest Singapore. In addition, NSTB with the National
University of Singapore Computer Centre, will be linking
scientists together through TechNet which in turn will be
linked to InterNet a global scientific network. Technet sub-
scribers willbe able toorganize computer conferences na-
tionally and internationaly, submit journal articles for re-
view and so on. TechNet will facilitate the exchange of
ideas and data and provide a higher profile in the interna-
tional community for Singapore’s scientific personnel.

Access
No.1. June 1982

MIDDLE MANAGERS: DYING OUT?

Traditionally middle management has acted as a
conduit between top management and shopfloor. Some
argue that information technology (IT) is taking over this
role. But, although IT can monitor, report, and support the
decision-making process, it rarely offers two-way commu-
nication. So, for example, a VDU on the senior manager's
desk might provide shopfloor statistics, but it won't give
feedback about people's feelings and concerns.

Too many middle managers, however, can inhibit
communication. Murray Steele, senior lecturer in strategic
management at Cranfield School’ of Management, be-
lieves delayering stems from past neglect by senior man-
agement. There is, he says, much evidence of gross
overmanning at middle management level resulting in vast
bureacracies which stifle innovation and paralyse flexibil-
ity.

Steele cites a real, but anonymous, example: “A
business took 900 people, mainly middle managers, out of
its operations division and reduced the number of layers
from the operations director to the frontline employees
from 12 down to four. By doing this it took 10 million out of
the cost base and sales went up.”

And the reason? Prior to the restructuring, the com-
pany was tied up in red tape with middle managers only
there to say ‘no’. “So the company couldn’t move. It was
he organizational misfits prepared to break the rules who

t things done”, says Steele.

Malcolm Wheatley, who conducted the BIM survey,
agrees that middle management can be anobstacletothe
free flow of information: ‘{In the Eighties] company after
company found that ‘delayering’ exercises could not only
strip out managerial costs but actually improve the top-to-
bottom communication that the in-between layers were
notionally there to provide”, he says.

Ofthe future, the BIM survey reports: “A glance at the
work of middle managers shows that many of them are first
line troubleshooters: directed rather than directing, they
are the first port of call—upwards and downwards—when
things go wrong. Late deliveries, quality problems, cus-
tomer complaints, rescheduling, sudden stockouts: these
are the grist of the middle managers’s mill.

“The whole ethos behind Just-in-Time and Total Quality
in particular is the eradication of all these sorts of prob-
lems.”

But, despite an apparently inevitable move towards
flatter’ organizations, the survey reveals a remarkable
complacency among middle managers; four fifths of those
surveyed feel that delayering poses no threat to their
current job. They are wrong—by definition, it does.

So, what can middle managers do? The answer is
improve key management skills such as team-building,
leadership, motivation and appraisal.

But there is insufficient emphasis on training and
development, even among the managers themselves.
The Industrial Society’s Forrest is worried: “People are
being pitchforked into new, broader and in many ways
more stressful jobs. The problem with redeployment is that
most managers have not acquired many transferable
skills.”

He offers this advice: “Middle managers need to
become more self-reliant and think in terms of a sideways
spread of skills, not vertical promotion. The higherthey get
in an organization, the broader their skills must be.”

Works Management
April 1892

TAPPING THE POTENTIAL

Agriculture is the backbone of most developing econo-
mies. For the majority of populations it is the primary
means of sustenance. In China and India, the two coun-
tries with the greatest populations, as many as 75-80%
depend on agriculture for their main livelihood.

Withunderdeveloped infrastructure and communica-
tions facilities, access to information, technology and the
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latest agricultural developments has been limited. But the
extensive spread of television coverage in the last seven
to ten years has largely overcome this problem.

India’s inherent agricultural advantages include a sur-
plus of land for cultivation; almost continuous sunlight all
year round; qualified and talented agricultural scientists
and technicians who can absorb high technology; fairly
good irrigation facilities and cheap labour.

All of these have helped the country to become self-
sufficient infood grains. Fromindependencein 1947 when
India found it difficult to feed 330 million, we now have no
problemin feeding a population of 850 million. Indiais now
the largest producer of millet and groundnut world-wide,
and the second largest producer of rice, rape-seed and
sugar cane.

A surplus of grains has even been created for difficult
times. Food grain production has increased so steadily
that exports have become possible, though only in small
quantities so far. Yet only around 20% of India’s agricul-
tural potential has been exploited to date.

The problem is no longer inadequate production but
low productivity in terms of yields per hectare. Worldwide,
India is ranked 33rd in terms of yield per hectare of rice
produced, 29th for wheat, 43rd for millet, 32nd for ground-
nut and 31st for rape-seed. The situation highlights the
need for modern technology. For, with appropriate and
timely technological inputs, India could produce at least
four times more food grain per unit of land.

Technology would also lead to better use of the
country’s fruit crops. India is currently the third largest
producer of fruits in the world after Brazil and the U.S. It
accounts for more than 60% of the global output of man-
goes, 15% of papaya, 11% of banana and 8% of pine-
apple. Its overall share in world fruit production is about
7.7%.

Unfortunately nearly 30% of the total fruit production
worth Rs30 billion ($1 billion) is lost annually due to poor
pre-and post-harvest infrastructure. Where the processed
fruit industries in most other countries use about 70% of
the fruit produced, in India the figure is barely 0.5%. The
large variance between the quantity of fruits produced and
those processed underlines the vast expansion potential.

But we need technology. With modern processing
equipment and technology India can become a major
source of global supply of both fresh and processed fruits
and vegetables.

Developing countries may also have a significant role
to play inmaking the environment-conscious programmes
of the West more cost effective. One example of efficient
collaboration would be on the large-scale re-forestation
which is now taking place in North America and Europe,
using tissue culture to grow the saplings that are eventu-
ally planted.

The tissue culture process has a substantial labour
requirement, very expensive in developed countries where
wage costs are already high and keep on spiralling. It
would therefore be of mutual advantage if tissue culture
technology were to be transferred to developing countries.
Abundant land available for cultivation coupled with low
wage costs means saplings can be g-own and sent back
for reforestation at far less cost. The entire activity is
commercially viable.

Cooperation between developed and developing coun-
tries has been limited so far. This was primarily because
of the protectionist policies that existed in most developing
countries. But things have begunto change inthe last few
years: economies are rapidly opening up with foreign
investment andtechnologies being actively sought. Devel-
oping countries whose sole aim used to be self-suffi-
ciency, irrespective of the costs involved, are now steering
a new course. Self-sufficiency has lost its charm.

What both developing and developed countries need
now is greater cooperation and the removal of all obstacles
and barriers. Competitive advantages that already exist
and those that can be generated must be channelled and
harnessed to benefit a wider spectrum of people.

The principle can be applied across the board, but it is
of primary importance in agriculture where cooperation
canbenefit larger numbers of people, while tapping devel-
oping countries' competitive advantages in that sector.

Agriculture is the most appropriate vehicle for stronger
North/South cooperation and the mututal advantages it
can help generate are potentially far in excess of the
benefits that may arise from cooperation in any other
field.

Neelkanth Kalyani
in WORLDLINK,
May-June 1992

EXPORT PROCESSING ZONES

Global markets require global manufacturing, and
export processing zones (EPZ) are duty-free areas dedi-
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cated to manufacturing. They provide the high-quality
industrial infrastructure needed to maximize the efficiency
of the “global factory” —a plant that uses raw materials,
parts components and supplies from anywhere in the
world and produces products that may be sold anywhere
in the world.

No customs duties are charged for entry of the mate-
rials and supplies used to produce manufactured goods,
provided these are then exported. The zones supply land,
buildings and many helpful services to the manufacturers.
There are more than 200 EPZs employing nearly 2 million
workers in over 50 countries around the world outside the
USA. : :

The following facts illustrate the current status of
export processing zones worldwide:

* The USSR had proposals from 60 cities to establish
EPZs as a means to link into the global market
economy. Today, following the breakup of the Soviet

- Union, only a few of these have been formed.

* A World Bank study of 86 Third World EPZs in 1991
. shows a dozen to be efficient and profitable. The
rest, averaging about 4,000 employees each, need

todouble in size to break even. But they are estab- .

lished in many countries that had no export manu-
facturing infrastructure at all a few years ago.

After seven years in preparation, US law was
changed in 1992 to encourage manufacturing in
general purpose foreign trade zones, as well as'in
subzones. Honda motor vehicles are now pro-
duced in Ohio for the Japanese market in a US
Foreign Trade Subzone.

A groundswell of business interest has been no-
ticed in the European Community’s zones, espe-
cially to continue and expand barter trade with
Eastern Europe.

The Mexican Magquila industry employing nearly
500,000 workers in about 2,000 factories is second

" only to the petroleum industry in earning foreign
exchange for Mexico. ;

Japan, Taiwan and Korea have establishedtrading
centers under zone rules in the Netherlands to
serve the interests of their national manufacturers.
Taiwan is building 11 EPZs around the world to

provide sites and service for its global manufactur--

ing sector.

i|] * InLesotho, a “least developed” country surrounded

by South Africa, China is .investing in garment
manufacturing in the industrial zone to export high-
quality apparelto Europe under the Lome Conven-
tion—with a plan to increase output by tenfold in
1992.

Richard L. Bolin
in WORLDLINK
No.2, 1992

ENVIRONMENTAL FACTORS & QUALITY CIRCLES

Economic Factors

In a subsistence economy with high employment, the
labour force generally is more concerned about satisfying
their basic needs and about the security of their jobs.
Hence, the question of employing Quality Circles will be
more of taking a humanistic view of industrial society
rather.than securing commitments from workers. A sug-
gestion scheme is likely to work equally well under such
circumstances as far as productivity is concerned.

Poor market or bad economic conditions tend to result
in redundancies or retrenchment too. If an organisation is
truely paternalistic, then the workers and management are
likely to seek to overcome the problem via agreed lower
take-home pay until the crisis is over. In Japan, even when
there are lay offs, it is done in such a fashion that the
employees who need incomes are the most protected. The
burden of adjustments is taken by those who can afford it.
In such situations, Quality Circles will not work well be-
cause management cannot talk about welfare and re-
trenchments at the same time.

Political Factors

Political factors have a lot to do with the growth of
quality circles. Where the government takes an active
interest in Quality Circles, national bodies and institutions
also take interest in which concerted efforts are put in to
promote their growth. This is normally followed by inten-
sive public media coverage and with speeches by minis-
ters tosupport the Quality Circle movement during confer-
ences, seminars etc. Singapore, Hong Kong, Philippines
and Malaysia are such examples where Quality Circles
have grown very fast due to political and government
support.

Technical Factors

Quality Circles are likely to be very important in ad-
vanced technology where commitment of workers is very

]
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necessary to ensure productivity. Whiletraditional assem-
bly line or production can be controlled by supervision, this
becomes less effective. If we go on to automation it is
difficult to monitor all worker's tasks directly due to their
high level skills. Hence, workers are likely to be relatively
independent in their work and thus requiring more commit-
ment for which Quality Circles would be extremely useful
as a concept. Quality Circles are also very useful in areas
of rapidly changing technology because the involvement
of operators and others can give rise to the development
of new methods of working.

Quality Circles have their basis and background in
motivational theory. Many of the behavioural theories
discussed here have been proved in practice. The out-
comes of various Quality Circle surveys are ample evi-
dence. The Quality Gircle concepts and philosophy is a
more complex subject for implementation successfully,
than it seems. Both extrinisic and intrinsic rewards are
integrated into the nature of jobs with Quality Circles.
However, Quality circles should not be treated as entirely
a behavioural science concept. There should be a recog-
nition that their success lies in CWQC or TQM systems
which help to incuicate a sense of problem solving, quality
and improvement consciousness as a way of life.

Ajit Singh,
Quality Circles
National Productivity Council, 1992.

THE PACIFIC RIM—WORKERS ON THE MOVE

Over 300,000 Asian workers pack their bags each
year and head for the wealthier countries of the Pacific
Rim. From Bangladesh, the Philippines, Indonesia and
elsewhere, they set their sights on better job prospects
and higher wages overseas, with Japan, Singapore, and
the Republic of Korea among the most likely destination.
As the 1992 World Labour Report points out: “Other
regions of the world struggle with pacts and federations
and economic integration, but the Pacific Rim seems tobe
achieving much the samie result on a more informal basis.
Capital and labour are swirling round the region incurrents
of ever increasing complexity.”

Atone levelthe mechanismis simple: the pull of !abour
shortage from the more advanced countries, and the push
of poverty from the sending countries. But government
policies and considerations of long-term planning often
conflict with such elemental market forces. The govern-
ments of the richer countries say they do not want to see

somany unskilled labourers arrive ontheir shores. And, as

~ a result, around half the region’s migrants are working

illegally. The issue is most acute in Japan. That is the only
developed country which has notused immigrant labour at
times of labour shortage—a very different approachtothat
of the United Kingdom in the 1950s, for example, or of
Germany, which in the 1970s employed large numbers of
Gastarbeiter. Japan’s solution has been to export labour-
intensive assembly processes to neighbouring countries
such as the Republic of Korea and Taiwan and China, and
simultaneously to increase the productivity of industries
(such as steel) which it kept at home.

But this strategy may no longer work. Forone thingthe
labour shortages are much more acute, with 1.46 vacan-
cies for every job-seeker. There are fewer new Japanese
workers overall because the birth rate is dropping. But
there are even fewer Japanese candidates for jobs which
the new and more choosy generation of workers identifies
with what in Japanese are the three “K's” - Kitani, Kiken
and Kitsuis; and in English are the three “D’s” - “dirty,
dangerous and difficult”. Construction, for example, is a
three-K industry which i as now facing a 39 percent labour
shortage.

The Japanese Government is reluctant to fill the
vacancies with foreign workers, and nervous about social
and welfare problems this might create. In fact it has
recently tightened up its immigration laws with heavy fines
for offenders, both workers and employers. And RENGO,
the Japanese Trade Union Federation, also opposes
using foreign workers, pointing out the dangers of exploi-
tation of immigrants and arguing instead that more women
and older people should join, or re-join, the labour force. In
practice, many needs are being filled by illegalimmigrants.
The Government says there are around 100,000 (though
employers suggest there are five times as many). Most
enter Japan as tourists. Some just work 12-hour days for
three months of their permitted stay: others overstay their
visas. In 1990 a record 29,884 were caught and sent
home. The business community in Japan is pressing for a
changeinpolicy. One suggestionis thatone percentofthe
total labour requirement be open to foreign workers. But so
far the Government is standing firm.

The four newly-industrialising countries of the region
are facing similar dilemmas. Hong Kong, the Republic of
Korea, Singapore and Taiwan, China are all running into
labour shortages. The Republic of Korea, for example,
was short of an estimated 190,000 manufacturing workers
in1991. Againthe problemis a slowing birth rate combined
with the higher aspirations of the new generation—95% of
Korean high-school students now want to go to college.
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These four countries have in the past followed diverg-
ing different policies on migration, ranging from absolute
prohibition, as in the Republic of Korea, to the more open
approaches of Hong Kong and Taiwan, China, Singapore
has taken the most distinctive line: taking in “guest work-
ers” when labour is short and expelling them when no
longer needed. And Singapore has also, for industries like
construction restricted the percentage of the workforce
which can be foreigners, as well as charging employers a
flat tax per person on unskilled foreign labour.

But all four are now taking a harder line. They believe
that future prosperity will depend on moving to higher
levels of technology and productivity and argue that the
presence of imported cheap labour would delay that proc-
ess. So Taiwan, China, for example, announced in 1991
that its ban on foreign workers would now be enforced
much more rigorously. At that point there were an esti-
mated 90,000 illegal workers, of whom 22,000 gave them-
selves up before the deadline; the remamer now face
heavy fines if caught.

The Republic of Korea has had fewer illegal workers—

unofficial estimates suggest 10,000, of whom about 1,000

were caught and deported in 1990. Employers have been
pressing for a relaxation on the current ban, and sug-
gested that permits be issued for specific projects. But the
Government has so far refused; instead announced in
1991 that some army conscripts would be allowedto swap
military service for a five-year period of work in industry.

Singapore has increased the punishment for the use
of illegal labour: both employers and workers can now be
caned if caught. But the Government does not wantto ban
foreign workers altogether, merely restrict their numbers.
And in 1991 it suggested that this rationing should be
achieved through an auction. Employers wanting to take
on foreign workers beyond their current allowances would
have to make a bid for the necessary certificates. Certifi-
cates would not carry the name of individual workers; they
would merely grant the holder permission to employ for-
eign workers (who would be free to change their jobs).
Employers do not find the idea very attractive, however,
since the uncertain outcome of the auction would make it
difficult for them to plan ahead.

Migration, legal and illegal, in the Pacific Rim, seems
set to remain a contentious issue for many years to come.

ILO 1992 World Labour Report

PROTECTION AND POVERTY

Many of the arguments justifying past and present
agricultural policies have ceased to be valid in developed

countries. Inparticular, the objectives of food, security and
protection of consumers' living standards can be demon-
strated not to be served by protectionist policies. On the
contrary, existing agricultural policies have led to severe
distortions in resource use. The resulting misallocation of
resources has affected the growth potential of all sectors
of the economy. Indeed, the spill-over economy-wide
effects of agricultural protectionism are more serious than
the soaring direct budgetary and other costs. Over time,
these negative effects are amplified, so that existing
policies need to be examined not simply in terms of their
existing costs, but in terms of their dynamic impact on
income generation, investment, growth and the environ-
ment.

While the aim of the protectionist policies in the indus-
trialised countries has been to support farmers, they have
in fact been associated with a decline in the number of
farmers and rapid increase in average farm size; it is the
large farmers, rather than the poorer small farmers who
have benefitted from subsidies. The urban poor, who
spend a higher share of their income on food, also have
been particularly disadvantaged by policies which have
held food prices well above world market levels.

Policies aimed at internal income redistribution and
farmer support should be designed to ensure the maxi-
mum effectiveness of instruments. Agricultural price sup-
port policies and other protectionist measures are ineffi-
cient mechanisms for supporting farm incomes, with the
eventual benefit to the farmer typically representing a
minor_part of the budgetary and economic costs. For|
example, it has been estimated that the total costs to
consumers and taxpayers of agricultural protection in'
1986 was $36 billion. The net benefitto producers was $15 |
billion. In other words, of the total transfer from consumers |
and taxpayers of $36 billion, 60 per cent was lost to ‘
inefficiency.

Direct income supports and other more targeted
measures are more effective in overcoming rural poverty
and achieving distributive and other social objectives, and
more efficient in terms of the budgetary cost of achieving
these objectives. Equally important, decoupled direct
income support is neutral in its impact on international
markets and developing countries, and therefore is com-
patible with the objective of level international playing field
and global, as opposed to simply national, redistribution.

Failure to reform developed countries’ agricultural
policies will significantly reduce the growth potential of
developing and formerly centrally planned countries. A
reduction of subsidies to producers in developed countries
would raise world prices of key commodities and place
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developing and other countries on an equal footing with
the industrialised countries. Trade liberalisation would
benefit food production and those developing countries
with export potential, but also have a negative impact on
food importers’ balance of payments. Areductionin devel-
oped countries’ agricultural production may result in lower
quantities of food aid. Mechanisms should be developed
to ensure that developing countries do not suffer from
higher cereal prices resulting fromtrade liberalisation, and
that food aid is not conditional on protectionism in the
industrialised countries. A number of the poorest coun-
tries—and notably those in Africa—stand to gain least
from liberalisation. Development assistance packages
should be enhanced to compensate for the potential
losses in these low-income regions.

The guantitative analysis using the RUNS model
clearly demonstrated the effects of protectionism. World
prices, trade patterns, trade volumes, and the global
distribution of production are all distorted, and lead to an
inefficient allocation of resources, both within and across
countries. The aggregate measure of these distortions
could be $477 billion or more per annum, or roughly half
the income of the less developed economies representing
a population of 3 billion. A conclusion of the Uruguay
Round, even if it only implies partial reform such as
envisaged in the Draft Final Act, would add around $195

billion per annum to world income, or about 50 percent of

the income of China.

The probable increase in the world price for cereals
and other maintemperate products may stimulate produc-
tion of developing countries only if a range of policy
measures are taken. Theseinclude: 1) passingontherise
in world agricultural prices to domestic farmers and ; ii) im-
proving yields through enhancing technologies, storage
facilities, distribution, and other related infrastructure. In
such a situation, the negative impact of higher world prices
on food deficit countries could be dampened and may
even lead to a reduction in food imports because of
expanded domestic production.

Infact, many developing and formerly centrally planned

countries have already adopted trade liberalisation poli-
cies; their levels of distortions have fallen dramatically
since 1985. Policies which favour equity needto be placed
alongside those favouring growth. This will ensurethat the
critical problem of nutrition and personal food security is

addressed. Forthe 800 million or more people in the world
facing malnutrition, what matters is their entitlement to
food—the economic power to grow or buy food—rather
thanthe national level of agricultural production. Most poor
and malnourished people live in the countryside, and
hence policies which are favourable to agriculture tend to
improve their prospects. Liberalisation on a globatand na-
tional level encourages developing country agriculture
and improves rural income in these countries.

Trade Liberalisation : What is at Stake?

- Developing countries have learned from bitter experi-
ence that they cannot afford the subsidies and'distortions
which have become endemic in industrialised countries.
Their future depends on the establishment of a standar-
dised rule system of international trading, such as that

. offered by the Uruguay Round of the GATT. The results

of our analysis show that the most powerful contribution
which industrialised countries can make to their own and
to global development to honour their Punta del Este
commitments to “halt and reverse protectionism and to
remove distortions to trade”. The challenge for the indus-
trialised countries is to do as they preach, breaking away
fromthe strait jacket they currently find themselvesin. The
alternative is to leave in place an economic system that
violates the principles of the market system on which the

'OECD economies are based. This deprives the citizens of

OECD and non-OECD countries of potential employment
and income, undermining their food security, economic
prospects and social harmony. The continuation of the
current system feeds the forces of political nationalism and
economic protectionism. It would be unfortunate if the
industrialised world missed this opportunity to incorporate
the economies in transition—the formerly centrally planned
economies—on an equalbasis, providing these countries,
as well as the developing countries, a greater chance to
participate in a growing world economy. The failure to
reach an agreement poses a threat not only to economic
recovery and global equity, but also, by fueling trade con-
flicts, to peace in the world.

lan Goldin & Dominique van der Mensbrugghe
Trade Liberalisation. What is at Stake?

OECD Development Centre, .

Policy Brief no.5
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Stress & Coping — The Indian Experience: Pestonjee
D.M. New Delhi, Sage Publications, 1992, p 240. Rs. 225

“Stress Management” is probably one of the most
relevant aspects of individual effectiveness and perform-
ance. Programmes that help individuals cope with stress
are one of the most exploited areas of management devel-
opment and training. These programmes, where they do
exist, are generally administered by people who have little
or no exposure to scientific research. This book by Peston-
jee integrates Indian research and experience on stress
and coping.

The book consists of eight chapters organised into
three sections. The dominant theme of the book is to clarify
and define relevant terms and critically review the re-
search studies on stress in Indian organizations.

Section | discusses what is stress, stress and philoso-
phy and life events stress. Pestonjee highlights the confu-
sion that exists in the definitions of stress. He suggests that
one has to examine the context of the research study, the
discipline of the researcher, and the stimuli and response
considered by the researcher in order to overcome the
confusion. In a quick review of the various approaches he
covers the stimulus-oriented approach, the response-
oriented interpretations and the psychodynamic approach.
Further, he examines ancient Indian concepts and the
positive role of stress. He has also elaborated on stress in
relation to creative personality, creative process, creative
managers and creative organizations. The authoris of the
view that certain concepts and ideas demand empirical
validation.

He covers the topic from various angles such as stress
and diseases, Endocrinology of stress, stress and envi-
ronment, social factors and body construction in stress,
Indian indigenous drugs and stress. Some of the diseases
examined are cancer, psycho-sexual disease, gastric ulcer,
bronchial asthma and anxiety neurosis. Studies conducted
on reactions of the pituitary gland, pineal gland, adrenal
gland and thyroid gland in relation to stress and studies on
malnutrition, cold, surgical stress and industrial toxicants
are included. This chapter clearly demonstrates the vari-
ety and lack of integration of studies in the Indian context.
Various scales to measure life events stress are men-

tioned with a critical assessment.

In section Il on stress and organization, the author
observes that “one of the major areas of research in India
appears to be organizational stress in general and role
stresses in particular”. The topics included are measure-
ment of role stress and correlates of role stress. Correlates
have been grouped under personal, background , organ-
izational and productivity factors. With focus on executive
health in terms of psychological, psychosomatic and
physiological ailment, public and private sector execu-
tives, bank professionals, computer professionals. The
author has successfully categorized the relevant research
studies to show again the variety, depth and complexity of
the issue involved in stress research. In this chapter, lwas
also looking for profiles of stress amongst managers
belonging to various functional groups such as Produc-
tion, Personnel, Marketing, Research and Development,
Finance, etc. Obviously, there is a scope for comparative
studies on role stress within and across various special
groups.

Section Il on management of stress includes coping
styles or strategies, moderators of stress and counteract-
ing stress with topics on personality variables like needs,
locus of control, Type-A pattern of behaviour, mental
health, coping strategies, effort and outcome orientation
and organizational variables such as organizational cli-
mate, job satisfaction and occupational stress. Stress
audit, an action plan for coping, yoga and the spiritual
dimension of health are also covered.

This is a slick and well-written book. The style and
summarization of various research studies are highly
objective and straight forward. This serious orientation to
academic standards may not attract managers looking for
a prescription. The book is certainly a rich source of pub-
lished and unpublished material on stress studies in India.
It would be most helpful as an advanced text for courses
on Organizational Behaviour and a must for students and
teachers in this area.

K.B. Akhilesh

Dept. of Management Studies
Indian Institute of Science
Bangalore 560 012,
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Maintenance Planning and Control : Anthony Kelly,
New Delhi, Affiliated East-West Press, 1991, p 330, Rs.
95.

The ever growing complexity and size of industries in
recent times have brought into sharp focus the need and
importance of effective maintenance management sys-
tems for keeping industries running round the year safely
without breakdowns. It is in this context that Anthony
Kelly's book is a welcome addition to the literature on
Maintenance Management.

Kelly has dealt with the subject of maintenance man-
agement in a methodical and systematic matter, laying
particular emphasis on planning, scheduling, documenta-
tion and control of maintenance functions.

This is particularly relevant for Indian industries, be-
cause ‘documentation’ is the weakest link in the chain of
maintenance management. Kelly has illustrated his expo-
sition with a few examples on organising and installing an
effective preventive maintenance system. The chapteron

computerised documentation systems is written in a lucid

and simple style and should arouse the interest of mainte-
nance engineers in this topic. Admittedly, this chapter is
briefbecause of the limitation of space. However, Anthony
Kelly has managed to convey the essentials of computeri-
sation of maintenance activity and the basic requirements
thereof. The information given about different softwares
should indeed be useful to all maintenance engineers who
want to go in for computerisation.

The chapter on planning and scheduling of plant shut-
downs is also well written and should be useful in enhanc-
ing the effectiveness of existing systems. Even if one day
is saved in the annual turnaround, in the work of large
industries like Refineries and Fertiliser plants, it means a
great deal to the management in terms of mcreased
turnover and therefore profit.

A few of the case studies mentioned in the book and
in particular the list of references to some useful literature
on fopics related to various aspects of maintenance func-
tion, given at the end of each chapter enhance the value
of this publication.

The chapter on failure analysis involving the use of
statistics in estimating the hazard function of each equip-
ment and/or component should be very useful in optimis-
ing the expenses on maintenance functions, while reduc-
ing avoidable breakdown of plant and machinery.

However, the author could have included a chapter on
how maintenance activity contributes to the ‘Total Quality
Management’ programme particularly in view of the emphasis

being placed on this aspect in recent times. Likewise, he
ought to-have made a reference to the tremendous influ-
ence that operation function has on effective maintenance
function. Considering the importance of “Functional Sys-
tem Documentation” in enhancing the maintenance effec-
tiveness, it is indeed a pity that this topic has been referred
to briefly, only in passing. The role of vendor development
and the impact of the science of tribology on maintenance
function oughtto have begn discussed also, in view of their
importance in increasing effectiveness and efficiency of
maintenance function.

However, in view of the fact that the subject of main-
tenance management is so complex and vast, the author's
inability to deal with all aspects in'a small volume like the
present one, is well appreciated.

Nonetheless, the book in its present form fulfils a long-
felt need of maintenance engineers. Kelly, coming as he
does from a university background, has written about
maintenance in a pedagogic manner and therefore is well
worth serious attention from maintenance professionals
all over the world.

P.R. Srinivasan

Ex Deputy Director General (NPC)
D-2, Defence Colony,

New Delhi-110024

Innovation and Entrepreneuréhip : Peter F. Drucker.
New Delhi, Affiliated East West Press, 1991, p 278, Rs. 63.

‘Reading Drucker is always an educative experience;
reviewing himis always a test of one’s competence. Itis an
honour for me to review this thought-provoking master-
piece, and this brief review should be viewed by the
readers as an expression of my respect for the living
legend of Modern Management.

The book is divided into three parts—the practice of
innovation; the practice of entrepreneurship and entrepre-
neurial strategies. However, the readers must not deprive
themselves of the wisdom contained in the preface and
introduction. Observethe simplicity and the seriousness of
his thoughts there : “Entrepreneurship is neither a science
nor an art. It is practice”. And, “The new technology is
entrepreneurial management”.

Thepractice of innovation for Drucker consists of ‘sys-
tematic entrepreneurship’ and ‘purposeful innovation’. The
essence of systematic entrepreneurship lies in the ability
to search change; preparedness to respond to it; and
competence to exploit it as an opportunity. It implies that
the task of entrepreneurship is to shift resources from
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areas of low productivity and yield to areas of high produc-
tivity and yield. Once this is done, “entrepreneurship
should be the least risky ratherthan the most risky course.”

Entrepreneurs innovate and what they innovate is the
NEW USE. A resource acquires economic value only
whenone finds ause forit. “Untilthen every plant is a weed
and every mineral just another rock”. Innovation, as it is
oftenbelieved is not amatter of genius, intuition or chance.
It is a trained capacity to look at its sources which always
present themselves in the environment; the unexpected,
the incongruity, the process need, changes in the industry
or market structure, demographic changes, changes in
perception, mood and meaning, new knowledge etc.

Then there are a few do's and don'ts for purposeful
and systematic innovation. They are listed under the
‘Principle of Innovation' the last sub-section. The chapter
ends with a direction for innovation: “Successful innova-
tors are not ‘risk focussed’; they are ‘opportunity fo-
cussed’.

The Practice of Entrepreneurship (part Il) defines the
nature, scope and tasks of and challenges for entrepre-
neurial management, entrepreneurial business, entrepre-
neurship in service institutions and new ventures. The all
pervading theme that runs through this chapter can be
summarised in two sentences. Success is not adivine gift,
instead it requires concerted efforts. Entrepreneurial
businesses treat entrepreneurship as a duty—they are
disciplined about it, they work at it, they practise it.

The key elements of the entrepreneurial business
includes : policies, practices, a system for measuring
innovative performance, structures, staffing and the don'ts.
Drucker cautions : “Nothing requires more heroic effort
thanto keep a corpse from stinking and yet nothing is quite
so futile. If it is known throughout the organisation that the
dead will be left to bury the dead, then the living will be
willing—indeed eager—io go to work on innovation. Fur-
ther a business does not exist to satisfy the management
ego; it exists to create a profitable present and future.”

The sub-section dealing with entrepreneurship in serv-
ice institutions should be a compulsory reading for policy
and decision makers in the public services, public utilities,
public sector and public administration. If they follow even
half the wisdom contained in this section the agony of the
masses whose life is affected by their inefficiency and
ineffectiveness would be greatly reduced.

The author gives a blueprint for new ventures high-
lighting the need for: a focus on the market: financial fore-

sight; building up of a top management team; and a clearly
defined job description of the founding entrepreneur—the
role, area of work and inter-team relationships.

Just as entrepreneurship rqufres the practice of
innovation and the practice of entrepreneurship i.e. inno-
vative practices and policies within the enterprise, so it
requires practices and policies outside inthe market place.
It requires entrepreneurial strategies. The last part in en-
trepreneurial strategies underlines four strategies vitally
important for success. They are: being fastest with the
most; hitting them where they Ain't; finding and occupying
a specialised ecological niche; changing economic char-
acteristics of a product, a market, or an industry.

By way of conclusion, Drucker draws an agenda for
the entrepreneurial society. According to him the Laissez
Faire has already been buried; the welfare state is past
rather than the future; it is the entrepreneurial society
which is emerging and will be a major turning point in
history.

Let it be said in the end that Peter F. Drucker and his
works neither need my recommendation nor your admira-
tion. What the readers of this book cando istotranslate the
wisdom contained in this book into action for their own
benefit. -

V.K. Goel

Ex Director (NPC)
420, Sector 44A
Chandigarh.

Biotechnology in Asia—Development Strategies, Ap-
plications and Potentials. Tokyo, Asian Productivity
organisation, 1990, 412 p.

The technologies based on use of biological systems
including micro-organisms, which are collectively termed
as biotechnology, have been in practice since time imme-
morial. In recent years, with developments of scientific
understanding in selection and manipulation of genetic
materials, biotechnology has opened up new vistas in
several spheres like agriculture, plant and animal breed-
ing, chemicals and additives, pharmaceuticals bio-mass,
and energy production, bio-electronics and environmental
improvement.

The recombinant DNA (rDNA) technique for manipu-
lation of genetic material, preparation of complex mole-
cules known as mono-clonal antibody, cell fusion for
joining of cells and such other technological break through
have significantly increased the potential for industrial
applications. Several products and processes derived
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frommodern biotechnology are already inthe market while
others are in the pipeline. These include hybrid seeds,
diagnostic vaccines, microbial production of interferon and
enzymic production of aspartime (sweetener).

Genetically engineered plants and crops to suit tropi-
cal and sub-tropical climate, vaccines requiring no refrig-
eration and conversion of biomass to ethanol or other
energy sources are among the potential applications of
biotechnology particularly relevant to developing coun-
tries. Many of these countries are endowed with rich
reserves of natural bio-resources which could be used as
raw materials for production of high value-added products
with the aid of biotechnology. Another feature in favour of
developing countries is that bio-industry does not neces-
sarily depend on large investment and it could be viable
even in small scale operations.

The Asian Productivity Organisation (APQ) conducted
a one-year study to assess the nature and extent of
commercialisation of biotechnology in five selected coun-
tries of Asia—the Republic of China, India, Japan, the
Republic of Korea and Thailand. Professor Toshiba Yoshida
of Osaka University, Japan, a biotechnologist of interna-
tional repute along with experts from respective countries,
the United Nations Industrial Development Organisation
(UNIDO) and the Asian Productivity Organisation (APQO)
participated in the study. Professor T.K. Ghose, who has
beeninstrumentalinintroducing Biochemical Engineering
curricula in Jadavpur University and subsequently in the
Indian Institute of Technology, New Delhi was among the
experts associated with the study. The present volume is
a compilation of survey reports in respect of India, Japan,
Republic of Korea and Thailand. Also, it contains country
papers contributed by experts from other countries of Asia.
In addition, the new trends and strategic needs for devel-
opment of biotechnology industry with particularreference
to Japanese and Australian experience have been high-
lighted intwo resource papersby Professor Fusao Tomita,
Hokkaido University, Japan and Dr. Peter L. Rogers, Uni-
versity of South Wales, Australia.

The survey reports and country papers have dealt
with, in some detail, the present status and future potential
of biotechnology in different countries. The policy initia-
tives, industrial interest, raw material availability, profes-
sional manpower, R & D status and supporting facilities
including bio-process engineering systems are among the
various aspects that have been covered in the study.

The study has identified five sectors of importance for
biotechnology based industry. These are (i) agriculture,

(ii), agro-industry, (iii) food, beverages and speciality
chemicals (iv) health and health related products, (v)
energy and environmental control. The issues that have
been examined include: needs of each sector, status ofthe
industry, available technology, industrial linkages and
infrastructural limitations.

The study has concluded that there are promising
possibilities for the growth of biotechnology industry inde-
veloping countries of Asia. Availability of raw materials and
opportunity of launching viable biotech-industry without
incurring large investments are the two major conducive
factors. The study has advocated strong Government
policies for promotion of R & D, creation of professional
manpower, strengthening linkage between academic
institutes and private sector and incentives for commer-
cialisation. It has been recommended that international
collaboration should be intensified in regard to basic
research, technology transfer and training of scientists
and engineers. The study has also noted that the facilities
for training of engineers are not commensurate with the
needs which is an important factor for promotion of bio-
technology based industry.

D.K. Biswas

Adviser

Ministry of Environment & Forests
Paryavaran Bhawan, C.G.O Complex
Lodi Road, New Delhi-110002

Contemporary Macro-economic Theory and Policy :
Raghbendra Jha, New Delhi, Wiley Eastern, 1991, p417.

Text-books are not easy to review. For one thing, it is
difficultto give an overview of the book to the reader except
interms of indicating its coverage. Then, in so far as a text-
book is supposed to give a clear and comprehensive
exposition of established positions according to the level
of students targetted, one may have more to say about the
style than about the contents. There may arise questions
regarding the interpretation of a particular theory and its
applicability which may invite some discussion. However,
in the present case, even that does not seem to be an
exercisable option. This is because the author does not
specify his intended audience except the Post-graduate
level of students for whom it is meant. Apparently the
underlying assumption seems to be thatthere is some kind
of auniversally valid macro economic theory which can be
applied to the macro economic policies everywhere. Were
one to go with this assumption, not many questions would
arise on which one can join issues with the author regard-
ing his exposition, interpretation and the applications.
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However, | presume that the book is meant primarily
for Indian students, who may be expected to be helped in
understanding the macro economic working of the Indian
economy and her macro economic policies. On this test, |
find that the present book cannot hope to score too well.
The underlying assumption regarding the Indian economy
inthe study seems to be that it is fulfleged, well-developed
and fairly homogeneous or undifferentiated market econ-
omy. In the process of providing the micro-economic
foundations of the macro-theoretical propositions, the
author discusses household supply of labour and savings
and attempts to give a model of production decisions of the
firm. Any one with even a modicum of understanding of the
Indian economy would agree, that the household labour
supply and savings behaviour as discussed by the author
barely touches the fringe of Indian reality.

Similarly, it is a heroic assumption that the production
system in India can be understood in terms of the model
given by the author. The large unorganised or informal
sector, the rampant black economy and variety of forms of
organisation of production units with entrepreneurs of
different types, their diverse motivation, access to informa-
tion, technology and variety of market structures, are so
complex that the wholesale importation of Western mod-
els can hardly be justified. Similarly, it is naive to postulate
that horizontal summation of individual savings and labour
supply schedules can give one the respective aggregate
schedules. After all, the aggregate system is much more
than the sum total of the constituent parts. Macro eco-
nomic theory has demonstrated how such generalisations
based on summation of micro behaviour pattern can easily
lead to fallacy of composition.

In so far as one is looking for a short and up-to-date
summary of various theories and latest dévelopment in
macro economic theory in the English-speaking world,
one would find that Jha's text book is a reasonably well
written one. At times one finds that the presentation is too
terse and without any illustrations and examples, the ab-
sence of which may easily give a few headaches to the
student trying to grapple with it. At certain places precise
terms do not seem to have been used like for example, the
expression, “the value of the money supply on 30th June,
1988" (p.11)

An overall feeling one gets from this kind of text-book
is that, instead of trying to present theories which can help
explain atleast parts of broad reality, these theories seem
to assume a world that is shaped and works according to
the dictates of the theory. For example, the author says
that perfect competition obtains only in equilibrium. Out-
side of equilibrium, the individual firm faces a downward

sloping demand curve for its product. Now, either it is
assumed that an economy or a firm would never be in
equilibrium or that the market structures keep changing
from perfect competition to imperfect competition and
vice-versa and the firm moves in and away from equilib-
rium positions. It raises serious questions regarding the
concept of time: whether one is thinking of historical time
or logical time.

This difficulty is further compounded when one finds
that selectively the author refers to historical and empirical
evidence like, for example, with reference to the analysis
of Phillips curve. (p. 94). The ambivalence of the approach
increases when one finds that the Phillips curve is said to
be devastated in the light of empirical facts while in the
discussion on Okun'’s law the author does not bring in any
empirical evidence concerning the postulated relationship
that a 1 per cent reduction in unemployment will increase
real GNP by about 3 per cent.

What kind of unemployment is referred to or what kind
of composition of GNP is postulated or whether Okun’s law
has only limited retrospective validity or it also has some
meaningful predictive value, etc. are some of the ques-
tions which are likely to torment a perceptive student.
However, he will look in vain if he were to go through Jha's
text-book in order to explore such questions.

The author has tried to cover a number of recent
developments in macro economic theory and hence this
book can be regarded as a useful guide to recent U.S. and
British literature. However, as a text-book for Indian stu-
dents who are supposed to acquire a certain amount of
capability to understand and explain the country’s macro
economic performance, the book can hardly be of any
help.

This raises a basic question regarding the kind of
economics taught in our universities. It seems methodol-
ogy without regard to content and wholesale importation of
Western models and paradigms are emphasised so ex-
cessively and one-sidedly that any concern with the reality
around us gets hcavily discounted. It seems we are
teaching a certain kind of voodoo in the name of econom-
ics. Certainly, it is not my point that all this is happening or
is likely to happen owing to Jha's text-book. My point is that
this text-book is in the tradition of that kind of ostrich like
post-graduate teaching.

Kamal Nayan Kabra.

Professor,

Indian Institute of Public Administration
New Delhi-110002
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Statistical Methods for the Process Industries (Quality
and Reliability Series/28): William H. McNeese and
Robert A. Klein. New York, Marcel Dekker, 1991, 536p, $
63.25.

To excel in this world of competition, the industry is
looking for methods that can improve quality and reduce
cost of products and services and thus augment growth
potential. This book is a valuable addition to the growing
literature on Statistical Methods in Industry. It covers
topics of interest in 32 chapters.

The book is an excellent attempt in projecting basic
concepts and practices of statistical methods in improving
and controlling the quality of product through systematic
approaches in improving product and process design and
procedure for assuming their conformance. In fact it goes
beyond what the title suggests and strongly advocates the
culture of ‘Total Quality Management’. The communica-
tion of concepts is simple, lucid, clear and unambiguous.
The illustrative examples and similes described are very
appropriate and practical. In fact it clarifies many myths
about quality and successfully demonstrates its universal
application in a variety of industries, products, and proc-
esses.

Apart from the usual simple statistical tools, it lays
emphasis on systems for measurement of quality and their
appropriateness to a given situation.

There are some factually wrong remarks (eg: pages
164-165) that process is in state of statistical control, when
it is not. It gives a wrong message that improvement with
appropriate action with present system is not possible;
when it is considered well feasible.

The process is not considered in state of statistical
control for the following reasons:

1. Eleven consecutive points, on the chart on page
164, from 6th to 16th week provide an indication of
declining trend (trend of gradual improvement).
Correlation coefficient between ‘week number’ and
‘number of late shipments’ is 0.72 against rg (.05)

= 0.60. Weeks 17 to 22 and 23 to 28 also show
these trends.

2. The p (0.20 and 0.05) for weeks 6 to 12 and 13 to
16 are significantly different using t test.

3. The probability that three consecutive points (weeks
20, 21 and 22) shall be so good (0,1,0) compared
to average of 2.8 is very low (.05 x 16 x .25 =.002)

4. If every succeeding higher point is indicated by (+)
and lower point by (-), the number of runs exceeds
or equals the critical number for all the 30 weeks or
for weeks 6th to 16th.

5. The expected and observed frequency distribu-
tions of number of shipments per week are as

under:
No. of Shipments Frequency
per week Expected Observed
0 1.5 6
1 48 3
2 7.4 4
3 : 7.2 3
4 5.0 4
5 26 1
6 1 5
7 & above 04 1

Though X2 square test does not provide adequate
evidence, the pattern does not provide a happy situation
either.

The boxes provided for objectives in the beginning,
high lights in the main contents and Application exercises
at the end of each chapter enhance the utility of the book.

This book is no doubt an asset for students, teachers
and practitioners engaged in industry in manufacture of
products and provision of services at all levels.

A.N. Nankana

Indian Statistical Institute
7 8.J.S. Sansanwal Marg
New Delhi-110016
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