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Management of Turnaround and

Recovery
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This paper discusses the challenges the management is
Jfacing in today’s world and presents the strategies to
come to grips with them. The author emphasises the need
for the new style of management. It discusses the
strategies for recovery of organisations and points out
the need for the top management to spend a greater
proportion of the time in explaining its policies to the
public and to the media. It focuses on the need for
rationalisation and the obstacles to rationalisation.

Dr. Bernard Taylor is a Prof. of Business Policy, Henly
‘Management College, London.

The Present Crisis

During the 1980s management faces the unwelcome
and unfamiliar task of ‘Managing in Hard Times'—an
era of low growth, intense competition for markets,
scarce resources, cutbacks in government expenditure
and fewer jobs. To quote Tony O’Reilly, President of
H. J. Heinz: “The Chief Executive who pleads the case
for holding on until things get back to normal has
missed the point...The strategic problem of the next
decade for many is going to be survival...Today’s condi-
tions are not going to go away’’.

The Challenges For Management

The challenges for management are :

—to achieve radical changes with the necessary
speed and without the compensations which are
available in periods of affluence and growth ;

—to reorganise the business and help rationalise the
industry in order to cut out over-capacity,
concentrate production and reduce unit costs ;

—to pull out of traditional businesses where the
firm can no longer compete, and to build up
business which make more specialised, high-quality
products ;

—to reduce the firm’s dependence on home markets
and construct an international organisation which
will enable the business to compete in the major
international markets :
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—to re-design products and modernise processes, in
order to get into the new technologies quickly
before the current generation of products is rende-
red obsolete (like mechanical watches, office
calculators and cash registers before them);

—to reduce manning among blue collar, white collar
and managerial staff in order to raise productivity
and to cut overheads to the levels necessary to
compete in world markets.

A New Style of Management

To manage radical changes during a recession appears
to demand a style of management which is more
characteristic of the individual enirepreneur than the
large company administrator.

Decisiveness. The situation calls for a speed of deci-
sion and ruthlessness in decision-making: a willingness
to take unpleasant decisions and to face public criticism
in order to ensure the continuation and recovery of the
overall business.

Direct communication. Management must rely more
on personal face-to-face meetings and telephone
conversations, rather than on formal committees and
paperwork systems.

Personal responsibility and accountability. There must
be a greater emphasis at all levels on personal responsi-
bility and accountability for meeting the targets and
deadlines which are necessary if the business is to
survive,

Central control of funds. This accountability is
accompanied by a tighter central control of cash and an
assumption by top management of the right to reallocate
cash among divisions.

Investment and Disinvestment. Thers is a need to re-
think the future prospects for each product and market
segment—in terms of the growth and profit potential
and how to stay competitive in price, quality and service
often on a lower level of business, and take radical
decisions to invest or disinvest.

Expansion internationally. As growth slows down in
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traditional markets, it is necessary to expand interna-
tionally, sometimes into politically risky areas.

Personal negotiation. The re-structuring and rationa-
lisation which is taking place demands political skills
of a high order and the ability to negotiate with
employee representatives, with pressure groups, and
government bodies at home and abroad.

Innovation and risk-taking. There is a recognition
that firms must adopt and develop the new technologies,
or go under—introducing new products and processes
and pioneering new business.

Strategies for Turnaround and Recovery

In the successful management of turnaround and
recovery, a central problem is to manage the contrac-
tion of traditional activities and the expansions of new
activities within the same organisation. These two
processes co-exist in most businesses but in a turnaround
situation the shift of emphasis must take place quickly,
often in conditions of crisis. Management has to work
with limited resources and in the face of continual
pressures from the work-force, the media and public
authorities.

Typically, the strategies for turnaround and recovery
involve :—

O Mergers and Co-operative Supply Agreements

These are necessary to reduce the number of firms,
concentrate production capacity and to build a business
or businesses of an appropriate scale to compete for
world markets.

O Scale of Assets and Reduction of Overheads

In the business which needs rationalising and re-
structuring, there is often a cash crisis, and a need to
reduce the level of debt. Paradoxically, management is
forced to sell off valuable land and buildings and profit-
able businesses to re-establish profitability and to raise
the cash needed for re-investment in new products and
modern equipment.

O Cutback in Central Administration

Central staff departments are cut back and the
personnel re-deployed in line management. Head offices
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are closed or moved to less expensive sites. The number
of management levels is reduced to produce a “flatter”,
“leaner” organisation. Operationally, the company is
divided into separate businesses, for each of which a
‘Chief Executive is appointed and held accountable.

O A Business Strategy and Tight Budgetary Control

Five-year planning is frequently eliminated. Funds
for investment and working capital are allocated
centrally, according to the cash needs of the total
company and the prospects for each particular product/
market. Operating management usually work on a tight
monthly budget.

[0 Pruning the Product Line and Introducing New Cost-
Effective Products

Traditional product lines are heavily pruned: marginal
businesses are closed, and distribution is rationalised to
focus on a few, big outlets. This enables marketing
expenditure to be concentrated on a smaller number of
established “pillar brands”, and on the introduction of
new products and services which have high profit
potential in a period of recession, e.g., because tliey
offer new features, value for money, energy-efficiency
etc.

O Achieving Dramatic Improvements in Productivity

To achieve marked improvements in productivity

usually involves major structural changés :

—closing obsolete factories and
activities in fewer specialised plants,

concentrating

—automating processes at home and moving labour-
intensive operations overseas,

—involving the work force in improving quality and:
productivity.

[ Developing a Highly Productive and Well-Paid Work
Force

This normally involves :

—a reduction in staff numbers,
—the introduction of new technology,
-—a dramatic increase in levels of productivity and

quality —to match standards achieved by interna-
tional competitors,
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—retraining, up-grading and increased pay for the
smaller number of employees who remain. :

[0 New Structures for Employee Participation and
Communication

Dramatic changes such as these require the involve-
ment and willing co-operation of employees and trade
unjon officials. This implies that management consult
and communicate widely but they reserve the right to
make the final decision.

[0 A Strong Public Affairs Operation

In a turnaround situation the top management team
has to spend a larger proportion of its time explaining
its policies to the public via the media and to local and
national politicians and officials, This is necessary to
minimise the social and political problems resulting
from closures and de-manning, and to obtain govern-
ment funding and collaboration in setting up new
businesses at home and abroad.

The Control of Public Spending

Managemement in central and local government, in
the public services, in nationalised industries and public
corporations are faced with particularly difficult
problems in attempting to contain the growth in public
expenditure.

[OTotal government expenditure appears to grow
inexorably as the public demands more services
and as Parliament continues to enact new laws.

[OThe present crisis has brought extra commitments:
support for an increasing number of unemployed,
subsidies for ailing industries, higher interest
charges, rising costs for energy etc. -

[JAs we have seen recently with the miners, public
sector unions often wield monopoly power over
essential public services and union leaders know
that, whatever their demands, they are unlikely to
force their employers into bankruptcy.

OPoliticians and pressure groups, too, acting
through the media and through democratic institu-
tions are frequently able to stop the cut-back of
public services in a particular industry or region.
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In a word, the process of “cut-back” in the public
sector responds less to movements of supply and demand
and more to political pressures. As a consequence, the
public sector administrator is less in control of his costs
than the manager of an independent business. In
particular, there is likely to be more inertia and a longer
reaction time before staff numbers and expenditure
levels are reduced.

Management Strategies

Among the strategies which public administrators are

adopting to control and reduce public spending are the
following :—

O Privatisation

This involves ‘hiving off* whole businesses or parts of
businesses, such as British Petroleum, British Airways,
or the National Freight Corporation, into the private
sector.

O Sub-contracting Services

This involves public organisations in buying services
from private businesses. These services might include,
e.g., office cleaning, catering, building, refuse disposal,
security services and fire brigade services.

O Selling Services Abroad

Many nationalised industries and public corporations,
such as the National Coal board, the Electricity
Industry and the B.B.C., add to their income by selling
services, particularly to Third world countries.

O Selling Services to Industry

Many public bodies have assets—land and buildings,
computers and other equipment, laboratories etc.—
which are under-utilised. In many cases the use of these
assets could be sold at a fee. National Research

Laboratories, for example, cover a third of their budget
through contract research for industry.

O Selling Services to the Public

Another means of raising income is to open up
facilities to the public. Schools, universities and college,
for example, can make their buildings and playing
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fields available for use by the public, or by sports clubs.
and other voluntary organisations, for a fee.

[0 Office Automation

The introduction of electronic office equipment opens
up the possibility of reducing managerial and clerical
staff, provided union agreement can be secured.

O Transfer of Resources

In many situations what is required is a transfer of
resources from a declining area (e.g., maternity services)-
to an area of increasing demand (e.g., geriatric services).

O Rationalisation

Economics are also possible by cooperation between
public organisations (e.g., in purchasing) and by
amalgamating several smaller organisations into fewer-
larger units.

O Simplification of Paperwork Systems

A common way of saving costs is to eliminate or-
radically simplify bureaucratic systems.

O Reduction in the Number of Levels

Further reductions may be achieved by eliminating
one or more levels in an organisation (e.g., the Area
level of the N. H. S.). This could have the additional

advantage of reducing delays and speeding up commu-
nication.

Obstacles to Rationalisation

In addition to the political opposition he may meet,
the public official has also to work within a system of

accountability which puts numerous barriers in the way
of rationalisation :—

OThe scope of his activity is frequently limited by-
statute.

OIt is often impossible to transfer funds from one.
activity to another because they have different
budgets.

[JA public authority is not organised like a business.
To sell its services to industry or to the public
usually involves a radical change in staff attitudes,



MANAGEMENT OF TURNAROUND AND RECOVERY

considerable reorganisation and a programme of
training and development.

[JStrong vested interests abound and any attempt at
cut-back in staff and budgets involves a bitter
political struggle inside and outside the organisa-

tion.

[C)These vested interests are protected by powerful
professional associations and strong trade unions,
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and buttressed (e.g., in the case of the armed
forces) by long-established traditions.

[(In many cases civil servants and professional
groups, such as doctors, teachers and university
lecturers, are protected from dismissal and may
only be investigated by their peers.

[The system of public accountability frequently
encourages caution and discourages initiative.
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Planning Necessary ?
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The ever dynamic socio-political and technological
environment make it imperative that people exercise the
Corporate Managerial foresight and have Strategic
Planning. The paper briefly peruses the state-of-art of
Corporate Planning and focuses on the issues central to
Corporate Planning.

Dr. Ravi K. Zutshi is a Senior Consultant, Planning Commis-
sion, Government of India.

Introduction

The increased perturbations in the socio-political and
and technological environment and the accompanying
distortions in the product-market relationships have
had its effects on the managerial thinking. It is becom-
ing increasingly clear thatin the shrunken time-space,
the indirect and tertiary impacts of decisions are no
longer insignificant or too far off in future that they
can be reacted to at the appropriate time. The
environment of heightened awareness, where the stake-
holders and competitors alike are tuned to the changing
trends and are ready to react to them, calls for greater
managerial foresight and hence the need for strategic
thinking.

These concerns have led the management scientists
to pay greater attention to developing innovative
methods and techniques for reduction of uncertainty.
Consequently, the decision-makers and the decision
processes have started relying more on rationalisation,
formalization and sophisticated predictive ~models.
Operationally, this has translated into what we observe
and claim to be the growing “planning culture”. Even
the empirical research, overwhelmingly supports the
contention that more and more companies are going  in
for long-range planning. Brown et al.! reports that
the study of 165 manufacturing companies cooperating
in the National Industrial Conference Board Survey of
Business opinion and Experience revealed that 90
percent of the companies carried out long-range:
planning (as distinguished from annual budgeting).
Rue? surveyed U.S. industry by questionnaire to deter=
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mine which industries actually practiced long-range
planning. Out of the approximately 250 responses,
about 509 of the firms in each industry (52% in total)
reported pro-forma IRP (moderate level of LRP), while
a small percentage reported Primary IRP (little LRP).
Approximately 25% of the respondents claimed to
perform Progressive-Predictive IRP (high-level of
IRP), which supports his hypothesis that Long-Range
Planning has grown dramatically in the recent years.
Seventy-five ;per cent; of the responding companies
averaged over $ 75 million in annual sales.

A number of surveys conducted among the British
corporations also show similar patterns. Denning and
Lehr® attest that a small percentage of British compa-
nies had introduced long-range planning by summer of
1967. Hewkins and Kempner?, who also conducted a
survey of British industries, report increases in the
number of British companies performing long-range
planning. Similarly, Taylor and Irving® report an
increase in the long-range planning activities among the
British firms. Strigel® (45) made a survey of the
industrial firms in West Germany and concluded that,
while the majority of the industrial forms in West
Germany do not use overall coordinated planning,
69% of the 1600 firms that participated in the survey
believed that industrial planning can partially replace
intuition and 109, believed that industrial
planning was necessary. Recently, Ang and Chua’
who surveyed 113 U.S. corporations, report that “from
the result of the survey, it is obvious that long-range
planning activity has become an integral part of the
firm’s decision process””. Their research also reveals
that planning is getting increasing support from top
management.

cven

Not only is corporate planning becoming a promi-
nent part of the corporate life, corporations are also
making increased use of corporate modelling to assist
in the planning function. Gershefski® conducted a
survey of 1900 corporations in 1969, to determine the
extent to which corporate planning models were being
used by the companies. Of the 323 respondents, he
identified 63 corporations (20%) who claimed to be
using or developing a corporate planning model. In
September 1974, Naylor and Schanland® followed this
with a similar survey of corporations in the U.S.,
Europe and Canada. This survey revealed that 73%
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of the respondents (numbering 346) were either using
or developing a corporate planning model. Another
15% were planning to develop such models. This
increase in the corporate modelling activity during the
seven year period, between the two surveys, also points
to the increased adoption of long-range planning.
Recently, Mclean'® conducted a short mail survey
among chief executive officers of 1240 industrial, finan-
cial and other organisations to find out the extent of
their use of computer based planning models. Res-
ponses were received from 410 firms, and he found the
most CEO’s were in favour of computer-based plan-
ning models.

Of course, there are others who claim that planning
has not attained such acceptance. According to
Ringbakk,'! based on his sample of 350 companies that
he surveyed, planning is practiced only to a limited
extent. It might be said that things have changed in
the past decade but Martin,'* based on his consulting
experience, argues that the “gap between corporate
theory and practice is alarming and growing.”

However, from the interest that strategic planning
has generated in the academic and among the corporate
practitioners, as exemplified in the literature and
research results, it is evident that strategic planning has
matured.

Whatever status “‘strategic planning” might have
attained in the corporate world, it has to be realized
that relying on the concept of rationality in policy
formulation can lead to misleading results. Allison'®
claims that there are three alternative conceptual
models. He contrasts the rational policy model with
other models, and concludes that it is difficult to doubt
the descriptive validity of the latter two models in the
policy formulation process. All three of his models,
are partial paradigms and to make good decisions, it
is necessary to take all three models into consideration.
Mintzberg, Raisinghan and Theoret'* also challenge
the reality of the view that decision makers at the
strategic level approach the decision process in a calm,
considered manner and go through the steps that are
implied in a rational approach.

Assessing the impacts of planning on the resolution
of public policy issues, Lindblom®® rejects planning on
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-the contention that it does not validate the two assump-
tions implicit in most-literature on policy making. The
first is that public policy problems can best be solved
by attempting to understand them; the second is that
there exists sufficient agreement to provide adequate
‘criteria for choosing among possible alternative poli-
cies. It would suggest that at the policy level the
‘decision makers ability to negotiate and arrive at
‘compromised solutions is more important than planning,

Another limitation of planning that merits thought is
Hirshman’s'® argument that the utility of planning is
extremely limited by the fact that mobilizing the
potentially available resources and decision making
activity itself is extremely difficult and, in fact, irratio-
nal. Further more, the inadequacy of incentives for
problem solving belies the contention that, given the
information and means of deciding, people will make
.choices which are effectively directed toward the speci-
fic problem situation.

The reason for raising these issues is to demonstrate
that strategic planning has to be viewed from a broader
perspective. To respond to the needs of the decisions
makers, setting up of corporate planning departments
and incorporating planning as a formalized organiza-
tion function, is not necessarily enough. The need for
this awareness is more pressing, in the Indian context,
where inspite of the fact or may be due to the fact that
we operate in a planned economy, the so called irratio-
nalities are multiplied at the policy level, and this holds
true for both the private and the public sector.

The Issues: The reason for raising these issues is to
demonstrate that strategic planning has to be viewed
from a broader perspective. To respond to the needs
of the decisions makers, setting up of a corporate
planning departments and incorporating planning as a
formalized organisation function is not necessarily
enough, The need for understanding this is more
pressing, in the Indian context, where inspite of the
fact or may be due to the fact that we operate in a
planned economy, the so called irrationalities are
multiplied at the policy level. This holds true both
for the private as well as the public sector of Indian
economy. ¥

Implementation of Strategic Planning: The Issues

For those who view planning not as an end but as a
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means of improving the managerial decision making,
and are interested in strategic planning for the purpose
of enhancing the quality of the policy decisions, it is
imperative to understand the implications of strategic
planning in an organisational context. The question
that any organization has to respond to is not whether
to plan or not to plan but how to plan. Tt involves
making hard decisions regarding— : '

(a) The level of financial resources to be invested.

(b) The level of sophistication of planning technology
and the consequent investments in information
gathering, modelling, etc.

(c) The formalization of the planning process which
may necessitate structural rearrangements.

(d) The nature of the planning process to be adopted
i.e., centralized-decentralized, bottom-up, top-
down, etc. which calls for the involvement of
varicus individuals.

It is at this practical, operational level that the eva-
luation of the benefits that the organisation may obtain
from strategic planning attains importance. For
strategic planning to be accepted the planners and the
practitioners have to come up with systems that are
technically as well as financially sound. The crucial test
in operationalizing strategic corporate planning is
designing a strategic planning system (SPS) that fits the
needs of the organization. This paper, therefore,
attempts to highlight the variables that need to be con-
sidered in the design of an effective SPS.

Evaluation of Strategic Planning: Evaluation and
design are inextricably linked. A good design should
meet the specifications, and this has naturally led to
identification of specifications or the elements of eva-
luation. Most research on evaluation of strategic
planning (long-range planning in many cases), has
focused on two aspects:

Classification of the Planning Systems: The efforts,
in this case, have invariably been directed toward
establishing what a good strategic planning system
should be. The preponderant consideration, in this
scheme of things, was to establish criteria for dis-
tinguishing between the formal and informal strategic
planners. -
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Determining the utility of planning: This, of course,
carried the first exercise to its logical conclusion, i.e.,
attempts have been made to find out if investing in
formalized planning paid. A number of research
studies using different research designs have been
carried out to determine whether the firms that invested
in planning performed better as compared to those that
did not plan. But as expected the results have been
inconclusive.l?

One of the implied assumptions that pervaded the
planning literature in the past, was that planning,
irrespective of the contingencies, was either utilitarian
or not-utilitarian. This view, of course, has not survived
and the planning literature has been enriched by the
experiential and empirical findings. What emerges is
that a strategic planning system has to evolve from
within and has to be tailored to the needs of the
organization.

From a detailed study of the strategic planning
processes and the survey of the planning literature it
has been possible to identify some of the critical dimen-
sions which need to be taken into consideration in the
design of a strategic planning system appropriate for
the organisation.® These are :

(a) Strategic Fit
(b) Organizational Commitment
(c) Structural Dissonance

Strategic Fit : This refers to how the SPS is matched
with the characteristics of the firm. The literature
identifies four organizational and environmental
variables which greatly influence strategy formulation,
strategy implementation and strategy evaluation. These
are :

(1) behavioral factors;
(2) structural factors;
(3) task/technology variables;

(4) external environmental variables;
A detailed review of the literature reveals that :

1. The Structural and behavioral factors do not seem
to guide us in determining the optimum level of
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formalization of SP that is necessary to develop am
effective system. In fact, one can provide reasoning in
either direction. For example, it is suggested that—

(a) As the complexity of the organization increases.
formalizing strategic planning will become more
difficult and expensive. Hence, managerial (process.
oriented) rather than positional (structurally
oriented) view of the decision making may be
preferable for such fiirms.

(b) With increased complexity, the need for integra-
tion as well as adaptation will increase. Hence,,
the need for formalized, strategic planning will
increase, particularly, in a decentralized firm.

2. The Technology|Task factors are important deter--
minants for the selection of the SPS. It has been found
that in industries characterised by high rate of techno-
logical innovations and new product innovations, the
formal planners performed better than non-planners.

3. The environmental factors, it is seen, are most
important in the design of the SPS. It is inferred that :

(a) Tt is not clear how the static characteristics,
(i) the size of the enterprise, (ii) type of industry
and (iii) organizational diversity, alter the need
for formalization of planning. The indications,
however, are that larger the size, greater the need
for formalization. But the relationship is not well
established.

The dynamic characteristics, i.e., (i) changes in
competitive environment, (ii) changes in techno-
logy, (iii) industry growth rate and (iv) changes
in overall product, market and resource environ-
ments; have more direct bearing on the formaliza-
tion of the SPS.

(b)

From the analysis of the organizational and the
environmental characteristics, it appears that the need
for formalized strategic planning is more acute in the
case of firms operating under conditions of environ-
mental variability and complexity. Lindsey and Rue,*?
have developed, a detailed questionnaire to measure
complexity and variability of the firm’s environment.

Organisational Commitment : An important element
of the planning process is the extent to which the SPS.
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has been accepted by the organization. It is possible to
develop a comprehensive and sophisticated SPS but if
those who make strategic decisions don’t use it, it serves
o purposes.”® The major determinants of the organiza-
tional Commitment are :*!

(a) Chief Executive Officer’s involvement and actual
participation.

(b) planner’s; openness to suggestion, technical skills,
demonstrated leadership, involvement with line
personnel, influence on decision makers.

{(c) SPS’s compatibility with other organizational
systems. ’

{d) Organization’s Structure.

(¢) Top management’s commitment to SP.

(f) Organization’s faith in SP.

(g) Objectives, goals and directions for growth.

(h) Resource allocation decision’s rationality.

(i) The firm’s preparedness for contingent events.

(j) Among line and staff : transfer and promotion,
communication.

Structural Dissonance. The Strategic planning system
.consists of a number of interrelated activities.** It is
possible that some of the activities may receive greater
attention than the others. It would appear that for SPS
to be effective, it is not only imperative that the firm
invest in SPS but also, that the distribution of resources
among the various activities, such as, environmental
analysis, issue analysis, etc. be balanced.

‘Inferences

Based on the literature review, this conceptualized
characterization and the research study that was
.conducted, it emerged that :

1. Firms that have initiated balanced strategic plann-
ing process have more effective SPS than those
that have not.

2. CEO’s support of SPS will result in increasing the
effectiveness of SPS.

3. Higher investment in strategic planning (greater
sophistication) does not necessarily lead to
increased effectiveness of SPS in all firms.
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4. Formalization of the strategic planning process
does not, necessarily, lead to increased effective-
ness of SPS in all firms.

These findings lend support to the thesis that a SPS
has to be developed in the organizational setting and
should fit in with the needs of the organization.

Conclusion

The characteristics of our corporate entities are
preculiarly Indian, we are constrained not only by law
but also by our management as well as socio-political
culture which limits our strategic choices. In the case
of our Public Enterprises, since the tenure of the Chief
Executives is limited the involvement and participation
in strategic planning is hard to expect. Of those who
may be committed, many are SO insecure and the
external pressures too strong, with the result that hard
decisions are often not made. One Chief executive, for
example, mentioned that in his short tenure he received
more than three hundred calls from the speaker of the
Lok Sabha alone, trying to influence decisions. Some
of the strategic options are out of bound for most chief
executives in public enterprises; mergers; acquisitions,
and, particularly, liquidations are difficult to conceive
of. For many even the strategy of contraction and
consolidation is difficult to accept, primarily because of
its personal and political fall outs.

The private sector in India has its own limitations.
In most parts the impetus is on growth and those who
dominate it at the policy level are those with an
entreprencurial spirit. Superimposing strategic planning
on top management that relies heavily on entrepreneurial
mode of decision-making and has not developed a
planning culture is disfunctional even if attempted in
good faith.

These limits on the arena of options, real or imaginary
have debilitating effects on strategic planners, the
process of planning, and thereby limit the utility of
strategic planning. Also, it appears that adopting
formalized strategic planning systems, particularly, the
techniques, without understanding either the texture of
the planning process or the fabric of the corporate
environment, may not yield results. Iam reminded of
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a corporation in India which years back started their
corporate planning by buying the whole set of manuals
for strategic planning from SR I. It is, therefore, felt
that for strategic planning to become meaningful in
India a managerial philosophy which is supportive of
the planning culture has to take roots.

10.

REFERENCE

. Brown, J.LK., §.S. Sands, and G.C. Thomson, “Long Range

Planning in U.S.A.—NI1 CB Survey,” Long Range Planning,
Vol. I, No. 3 (1969), pp. 4-51.

. Rue, LW., “How and Who of Long-Range Planning”,

Business Horizons, Vol. 16, No. 6 (1973), pp. 22-30.

. Denning, B.W. and H.E. Lehr. ““The Extent and Nature

of Long Range Planning in U.K.,” Journal of Management

Studies, Vol. 8, No. 2.
Hewkins, J.W.M. and T. Kempner, “Is Corporate Planning

Necessary?” BIM Information Summary, December 1968.

. Taylor, B. and P. Irving, “Organized Planning in Major

U.K. Companies,” Long Range Planning, Vol. 3, No. 4
(1971).

Strigel, W.H., “Planning in West German Industry”
Long-Range Planning, Vol. 3, No.1 (1970) pp. 9-15.

. Ang. .S, and J.H. Chua, ‘“Long Range Planning in Large

U.S. Corporations-A survey”, Long Range Planning, Vol. 12,
April 1979, pp. 99-102.

. Gershefski, G.W., “Corporate Models—The State of Art.”

Maragement Science, Vol. 16, No. 6 (1970), pp. 303-323.
Naylor, T.H. and H. Schauland, ““A survey of Users of Cor-
porate Planning Models,” Management Science, Vol. 22
No. 9 (1976), pp. 927-937.

McLean, E.R., “A Chief Excutive Perspective on Computer-

11.

12.

13.

14.

15

16.

17.

18.

19.

20.

2k

22.

PRODUCTIVITY

Based Plaanning,” Paper submitted at ORSA/TIMS Joint
National Meeting, Los Angeles, Callf., Nov. 13-15, 1978.
Ringbakk, K.A., “Organizational Flanning in Major U.S.
Companies,” Long Range Planning. Vol. 2, No. 2 (1969), pp.
46-57.

Martin, J., “Business Planning: The Gap Between Theory
and Practice,” Long Range Planning, Vol. 12, Dec. 1979
pp. 2-10.
Allison,

>

G.T., “Conceptual Models and Cuban Missile
Crisis™. American Political Sciences Review, Vol. 63, No. 3,
Sept. 1969.

Mintzberg, H.D. Raisinghani and A. Theoret, “The struc-
ture of unstructured Decision Process”. Administrative
Science Quaterly, Vol. 21, No. June 1976.

Lindblom, C.E., “The Science of Muddling Through™ Public
Adminstration Review, Vol. 19 (1959), pp. 79-88.

Hirskhman, A.O., The Strategy of Economic Development,
Yale University Press, Conn (1958).

See, Zutshi, R.K. “Strategic Planning System Evaluation
Methodology: A systems Approach”. Ph. D. dissertation,
Graduate School of Business, University of Pittsburgh,
Chapter 11.

For detailed discussion; See, Zutshi, R.K. Ibid., Chapter
V and VI.

Lindsay, W.M. and L.W. Rue, “Impact of the Organization
Environment on the long-range planning process: A Contin-
gency View”, Academy of Management Journal, Vol. 23, No.
3, Sept. 1980.

For example, based on their résearch results, Taylor and
Irving (1971) conclude that “to develop planning against an
adverse company climate may be wasting time”.

For the questionnaire developed to measure it see, Zutshi
R.K., ibid.

A process model of SPS which identifies six process elements

of the SPP has deveioped. See Ztushi, R.K. ibid. Chapter
V.



Productivity
1983 XX1V No. 2, 195-134

The Underlying Rationale for the Test of
Validity of System Dynamics Models
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This paper attempts to explain the rationale for the
tests of validity of analysis used in the system dynamics
method. The mechanics of these tests are radically
different for those of the contemporary methods of
problem solving, although they seem to conform closely
to the scientific method. The tests of validity of system
dynamics models also appear to relate well with the
objectives of this method which are to study
organisational change so as to be able to design policies
which can intervene in the social system (organizations)
under study.
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Introduction

The system dynamics method for the study of a
change in social systems has now been in use for almost
three decades since it was introduced by Professor
Forrester in the 1950s. While the range of the problems
addressed by the method has considerably increased,
the validity of many of the analyses produced continues
to be questioned on many grounds. Interestingly, the
analyses that observe certain ritualistic, but often
irrelevant, validation procedures pass without being
questioned, even though their validity may be serious-
ly in doubt. On the other hand, many insightful analy-
ses, that have conformed to the scientific method but
have dispensed with the irrelevant validity procedures,
have aroused much criticism.!

The criticisms directed at the analyses of systems
dynamics do not appear surprising if they are viewed in
the light of the substantial differences in methodological
thinking between system dynamics and the traditional
methods of problem solving. Although the methodo-
logical position of system dynamics is poorly documen-
ted> and many people associate it either with DYN-
AMO?® or with doomsday modelling' this method
incorporates practices and attitudes that differ radically
from the traditional methods. Thus, when the correct-
ness of the practices of the traditional methods are
accepted a priori, the practices of the system dynamics
method will indeed appear incorrect.’

This paper attempts to present the rationale for the
validation procedures adopted in system dynamics.
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These procedures appear to be logical and to conform
to the scientific method when examined without an a
priori notion of legitimacy. However, it should be added
that the purpose of this paper is not to criticize the
validation procedures of the contemporary problem
solving methods, nor to refuse system dynamics, Its
purpose is to state clearly for the practitioners of the
method its requirements and to help them identify
appropriate testing procedures that satisfy these require-
ments. The validation procedures for system dynamics
are discussed in detail by Forrester and Senge®, and by
Richardson and Pugh.”

Validity and Validation Procedures

All scientific methods of problem solving involve the
use of some kind of a model. The model is an abstrac-
tion from the real world that can take the form of a
physical or a mathematical analogue of the system it
Tepresents or can remain a concept in the mind of a
problem solver.® Although the mechanics of testing
the validity of a model vary depending on the method
used, in theory, two requirements of validity are recog-
nized by all: the model should represent the real
world as closely as possible, and the behavior of the
model should be fully explained in terms of its logic.?
In practice, however, validity may often be interpreted
as nothing more than the observance of a set of
ritualized procedures, irrespective of whether these
procedures meet the theoretical requirements of validity
or not.*°

Thus, the criterion that there should be correspon-
dence between the model and the real world may result
either in the comparison of a mathematical model with
metaphorical theories held sacred in a discipline' or in
the testing of the significance of correlations between
time series of data.’* Likewise, the criteria for solving a
a model may demand that the solution be expressed in
a symbolic framework irrespective of whether it conveys
to the parties concerned the understanding of the model
or not.* Such ritualized, and, irrrelevant procedures of
validity have become very much a part of most widely-
practiced methodologies currently used for analysing
social systems. Although a detailed examination of
these procedures is outside the scope of this paper, a
few example of the anomalous applications of these
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methodologies are given here to elucidate the point
being made.

Mathematical models of social behavior proliferate,
particularly in the field of economics, but most of these
models are based on the normative theories of social
behavior, rather than on the actual behavior of the
social system being analysed. For example, a mathe-
matical model in neo-classical economics may accurately
translate the postulates of the descriptive theories of neo-
classical economics, although, these theories may corres-
pond very little to reality. A model using mathematical
programming may be used to obtain an optimal solution
of a resources allocation or a scheduling problem, but this
solution really depends on how the objective function is
formulated and how the utilities and costs of meeting the
objective are measured. Yet, such models are freely
applied in areas of public policy in which the complex
objectives of the parties involved can rarely be trans-
lated into a function which is amenable to the com-
putational capabilities of the method. Even if it is
possible to formulate an appropriate objective function,
the measurements of the pertinent utilities and costs are
often practically impossible and, therefore, the measure-
ments used may be highly questionable. A statistical
model may be applied to a problem of changein a
social organization, although, statistical methods dis-
regard the organizational arrangements underlying the
changing phenomenon being studied, and postulate
relationships between variables purely on the basis of
the correlations between the components of the pheno-
menon. Since organizational arrangements are capable
of generating a variety of phenomena, a statistical
postulate, although emanating a high level of confidence
about its validity, is based on a phenomenon appearing
over a specific time period and in special circumstances.
Such a postulate may bear no resemblance to the
relatively durable organizational relationships under-
lying the phenomenon on which it is based.!* However,
statistical correlates are freely substituted for organiza-
tional arrangements in the context of change.’®

Apparently, the validity of an analysis is judged not
on the basis of its expository value or its conformance
to the requirements of the scientific method, but on the
basis of the validity procedures legitimized in a metho-
dology, irrespective of whether these procedures are
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relevant to the analysis or not. Consequently, many

views of a problem can be legitimized, thus creating
controversies which may not have a common basis.!®

Forrester, while discussing the issue of validity of
models of social behavior, divides the various views of
validity into two categories: the observer’s view and the
operator’s view. The observer’s view, as presented by
Forrester, appears to subsume the analyses that create
theoretical debate rather than provide useful information
for policy intervention. Such analyses apparently derive
validity from observing legitimized procedures. The
operator’s view is presented as a pragmatic one for
providing pertinent information for a decision. Forrester
advocates the operator’s view for evaluating the validity
of analyses that may have policy implications and
proposes that this view be adopted by the users of the
system dynamics method for building confidence in their
models.'?

To some, Forrester’s categorization of the views on
validity might seem a bit jaundiced, but it clearly brings
out the difference between the system dynamics method
and the traditional methods of analysis used in social
sciences. The theoretically-based study of social systems
has become encumbered with ritualized procedures
which have served to legitimize controversial, and,
metaphorical models. Although these metaphorical
models have generated much debate, they have contri-
buted little to the design of effective policies.!®

The pragmatic view of validity advocated in system
dynamics seems to have evolved as a reaction against the
prevailing methodological practices. Thus, an undiscern-
ing comparison of the procedures of system dynamics
with those of the traditional methods only confuses the
issue. Such confusion often appears in many critiques
of the method, some of which criticize the pragmatic
outlook adopted by it, which, ironmically, is the very
basis for its existence. In a not very complimentary
critique of the method, Schwartz and Foin point out.?®

“Forrester’s major contention is that we had better
get on with the job of training model-builders in
the art of “social dynamics,” the forthcoming
intellectual revolution of the final third of the
twentieth century. Such a program will insure that
there are enough individuals to make use of the best
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computer techniques for eliminating the ills of
mankind. Otherwise we shall be faced with the
spectre of bumbling decision-makers (and their
academic advisors) muddling through with their
totally inadequate models of reality.”

This view of system dynamics is unfortunate, although
one might get such an impression [rom the somewhat
euphoric epilogue of Forrester’'s World Dynamics.2?
In fact, in the preceding chapter of the same book,
Forrester takes a far more modest view of his analysis :

“As a next step we can hops the dynamics of
growth and equilibrium will be investigated by
more people and the propositions presented here
will be confirmed or altered until a consensus
begins to form...”

A theory of social behavior emerges afier repeated
rethinking and reformulation, but this theory, again,
should never be accepted as an absolute truth. An ac-
cepted theory might be rendered invalid if new aspects
of behavior are discovered which the theory fails to
explain.?! However, a new theory advanced to replace the
old one must go through repeated rethinking and refor-
mulation. Indeed, the Schwartz and Foin critique makes
this point well:

“...For social systems models to be of value, much
more hard work at describing their complexity
will be needed. What is needed at least as much is
an attitude of humility on the part of the model
builders, which enable them to appreciate and
admit their shortcomings and the uncertainty of
their task. Perhaps then models could be used to
inform people of possibilities, probabilities, and
choices, not to promote technocratic solutions based
on a sense of certainty that is entirely unjustified.”

The Schwartz and Foin critique suffers from one
grave inadequacy: It is almost entirely based on a
limited number of early works of system dynamics,
which may not be free from the euphoria of a new
discovery. The System Dynamics method introduced
the idea of experimentation into the designing of social
policy. The introduction of similar ideas into the
physical sciences forced the supporters of the previously
held belief about the physical behaviour to produce
experimental proof. This shattered many old theories,
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and brought ‘about a revolution in these sciences.
That such experimentation became possible in the
social sciences was indeed a methodological break-
through, which may have been expected to be accom-
panied by the euphoria reflected in the early writings
of system dynamics.

The early euphoria that related to the use of the
system dynamics method was, nevertheless, a temporary
phenomenon. The later applications of the method have
strongly emphasised that the bounds of the analysis be
clearly stated and that the analysis conform to the
scientific method. The scientiic method requires that
the deviation between the conceptual abstractions and

the real world be minimized through repeated compari-
sons of the empirical data with the deductions drawn

from the abstracted models based on those data.**
This is quite in line with what the contemporary
methods of social science also advocate. In practice,
however, these methods largely require that the formal
procedures designated for wvalidation be followed,
irrespective of whether these procedures lead to scienti-
fically valid and practically useful results or not. On
the contrary, system dynamics dispenses with many
formal procedures, although it places a great emphasis
on the scientific validity and practical utility of its
results.

Thus, validity in system dynamics is far from being a
dichotomous matter depending on the performance of a
set of rituals. Instead, it is interpreted as the level of
confidence which can be placed in an analysis by a
decision maker whose concern is to carry out policy
intervention in social system. This confidence is acqui-
red through painstaking, though non-formalized, tests
which are integrated with the purpose of the analysis.
This purpose is usually to identify pertinent pressure
points for policy intervention.?® However, ths model
is used not for merely obtaining procedures of
policy directly from it but for clarifying the mental
model, which leads to a deeper understanding of the
problem. In a lecture on public policy implications of
system dynamics Forrester points out®:

“Computer models should be judged by the way
they relate to, support, and clarify mental models.
By the criteria of compatibility with traditional
political processes, most computer models of
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today fall short of that goal. Too many computer
models are presented without an adequate tie to
the relevant mental models. Too often, the com-
puter models are manipulated to get results that
will support the prior opinions of those who
employ the models to justify their own opinions.”

The non-formalized testing in system dynamics,
however, is not random. It strives to meet very specific
requirements of validity which combine attempts to
discern the organization of the system being analysed
and to understand its behavior as well as possible.
The considerations underlying the testing conducted in
the following section.

Considerations Underlying Tests of Validity

The system dynamics method aims at studying change
in the social organizations. At the outset, the method
requires that the phenomenon of change be distinguished
from the organizational arrangements from which that
phenomenon arises. The method also involves the formu-

lation of often complex formal models of social organiza-
tions. The behavior of these models is studied by using
computer simulation. In fact the low cost of computer
simulation has besn a key factor in making the
method feasible and a relatively simple computer code,
DYNAMO, has made the programming for simulation
accessible to a wide range of users, Because of its close
involvement with computer simulation, the method is
often confused with a mere use of DYNAMO,?5 al-
though such applications of it are closer to conventional
methods than to system dynamics.*® In order to use this
method to deal effectively with the problem of organiza-
tional change, the followinz requirements must be
met:—

Distinction between structure and behavior:

The first and the foremost requirement in formulating
a system dynamics model is description of the pheno-
menon of change under study. This is followed by
the organizational arrangements underlying that pheno-
menon. These organizational arrangements represent
the structure of the system under study. The structural
relations, however, cannot be based on correlational
factors as these factors, by definition, correspond to
phenomenon itself, not to the organizational arrange-
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ments which cause it. This is a very important distinc-
tion which is widely neglected in the study of social
systems. Some examples from economics are the postu-
Jated relationships between labor productivity and wage
rate, between saving and investment rates, between in-
come and consumption.

There is no formal procedure for describing the
phenomenon under study. Information which can be
quantitatively or qualitatively observed over time con-
stitutes system behaviour. A succint description of the
whole fabric of behavior is necessary for establishing a
basis for further analyses. This description also serves
as a reference for comparing the behaviour of its model
which is subsequently developed.*”

The formulation of a model of the organizational
arrangements is, at the outset, guided by the cybernetic
principles of section and structuring of information.*®
These arrangements must be based ona deep under-
standing of the microstructure of the organization
under study. The suggested sources for obtaining this
understanding include participant observation, expert
opinion, and literature. Numerical data are often not
useful for delineating the organizational arrangements.*’
For example, the organizational mechanism for wage
determination is bargaining;*® investment depends on
the backlog of demand, on money balances held by the
investors, and on the availability of capital goods;
consumption is determined by the money balances of
the households and by the inventory of consumption
goods®! none of which may be reflected in the time
series of data on investment, consumption and income.

A greater confidence can be placed in a model if its
organizational structure is verifiable while its behaviour
is consistent with what is empirically observed. How-
ever, there is no simple way to achieve this. Efforts to
achieve consistency between behavior, structure, and
empirical observation usually form a substantial part of
a modelling effort using the system dynamics method.
Figure-1 illustrates the sequence of the tasks performed
in a typical system dynamics analysis. A model is
formulated on the basis of observations about how
various elements in the system interest. The structure
of the formulated model, however must be reconciled
with the alternative theories on the subject. Identifica-
tion of the points of agreement and disagreement with
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the alternative theories help to reveal ambiguities in the
model and to allow initial formulations to be revised
and refined.

BMPIRICAL EVIDENCE

COMPARISON AND
RECOIC ILIATION
ﬂ‘ Processes

COMPARISON ARD
RECONC ILIATION

Processes

MODEL FORMULAT ION

| EDUCTION OF MODEL

—-——\ BEHAVIOR
ALTERMATIVE

MODELS; | COMPUTING ALDB
LITERATURE

Fig.-1: Sequence of Tasks in the System Dynamics Method

Once a satisfactory correspondence between the
empirical evidence, the alternative theories and the
model has been achieved, the model is subjected to
behavior tests. Computer simulations are used for
deducing the behavior of the model from its structural
components. The behavior of the model is compared,
and reconciled, with the empirical evidence of the
system behavior. If a discrepancy is observed between
the model’s behavior and the observed behavior of the
system, the model structure is re-examined and modified
if found lacking in suitable detail.

Only when a close correspondence is simultaneously
achieved between structure of the model and the
theoretical and experiential knowledge of the system,
and also between the behavior of the model and the
empirical evidence about the behavior of the system,
can a model be accepted as a valid representation of
the system.* This requirement of validity considerably
limits a modeller’s freedom to modify the model
structure at will. The modifications made in the struc-
ture, in order to obtain behavior similar to that of the
system, must not violate known facts about the organi-
zational arrangements. For example, if the behavior
of falling objects is being modelled, the organizational
arrangements of the model must not violate the laws of
motion. This procedure discourages application of
unnatural “fixes” to a misbehaving model.

Time Period of Interest : The organizational arrange-
ments forming the structure of a system cannot be




130

considered as lasting for an infinite period of time. The
experience of a certain behavior may create incentive
to modify the structure that underlies this behavior.*®
Thus, any fixed organizational factors incorporated in
a model are valid only for a given time period. In
practical terms, the distinction between the variables
and the parameters of a model greatly depends on the
time period of the analysis. What can be assumed to
remain fixed over the short run may have to be treated
as a variable over the long run. Also, if short-term
cyclical behavior is not of interest for an analysis, the
structural elements generating this behavior should be
simplified or even replaced by a parameter. The
variables and the parameters of a model, therefore, have
a special meaning in terms of their relevance to a
specific time period. According to Forrester®! :

“No sharp distinction is possible between the
structure and parameters. In many ways they are
one and the same thing. Generally speaking,
parameters stand for variables whose variation
is thought to be unimportant (over the time
period of interest)...”

Both parameters and variables have an explicit
meaning corresponding to the organizational arrange-
ments in the real system to which they apply. Thus,
parameters pertinent for an analysis can be constructed
from direct measurement of the characteristics of the
real system which remain unchanged over the time
horizon of the analysis.”®* The tests for selecting the
variables for a model require the model to be construc-
ted in steps. Each step entails incorporating into the
model an additional variable and studying its behavior.
This process continues until a behavioral correspon-
dence between the system under study and its model
over the period of interest is obtained and including
additional variables does not change the basic reference
mode generated. This may, however, identify ‘addition-
al aspects of the system behavior which are outside
the scope of the analysis.?®

The concern of the system dynamics method for
developing a model pertinent to the time period of
analysis is a refreshing departure from the prevailing
practices in social systems, particularly in the area of
economics where long run equilibrium models are often
used to tackle short term problems, and vice versa®.
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Solution or Understanding of Model Behavior :

Even though it might be possible to obtain the time
paths showing the behavior of a model, the model is
of little value unless this behavior is adequately under-
stood. One way of acquiring understanding of the
behavior of an organizational model is to obtain its
general solution using formal mathematics. But this
method also requires that the solution be obtained
through a set of logical deductions carried out in a
formal symbolic framework. Unfortunately, formal
mathematical procedures can be applied only to rela-
tively simple organizatinal models. Because real world
organizations are complex, the models that are for-
mulated and solved using formal mathematics are often
normative and quite removed from the systems they
represent.®8

The solution technique adopted by system dynamics
represents a bold departure from the formal procedures
of mathematics. Due to the emphasis on relating the
model to the real world, a certain level of complexity
has to be incorporated into the model. At the outset,
this rules out the use of a formal mathematical frame-
work for attempting its solution, However, a solution
implies an understanding of the behavior of the model
which can also be acquired intuitively if the solution
does not have to be expressed in terms of formal
symbols. This can be illustrated with the help of a
simple model.

Consider a first order goal-seeking inventory system as
shown in Figure 2. Inventory I is adjusted towards
desired inventory DI and the production rate P is a
function of the discrepancy between DI and I, and the
inventory adjustment time IAT. Shipment rate S is a
function of I and the inventory coverage T.

i
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The solution of this model must incorporate the
following information.

1. The equilibrium level of I
2. The transient behavior of I

3. How changes in the parameters DI, IAT, and s
and initial value of I affect the equilibrium value
and the transient behavior,

This is a relatively simple system. Hence its solution
can be obtained by inspection. First of all, since the
equilibrium will occur when P-S, for this equilibrium,

(DI-I)/IAT — I/T
or, I (1/T+1/IAT) = DI/IAT
or, I = (DI *T)/(IAT+T)

which is independent of the initial value of I. The next
issue is how this goal will be reached. Will there be an
overshoot or an oscillation during the transient period?
It can be easily established intuitively for this system
that when P approaches S and becomes equal toit,
further changes in the level of inventory cease. Thus,
one may not expect an overshoot or oscillatory
behavior. Since the net change in I, which is given by
(DI/IAT - I*(JAT+T)/(IAT*T), progressively its
equilibrium value, the transient behavior will be as
shown in Figure-3 for the various initial values of I.
Finally, the greater the value of DI, the higher the
equilibrium value of I, the higher the value of T, the
smaller the inventory depletion, which means that there
will be a greater accumulation in the level when
equilibrium is reached. Similarly, the longer the
inventory adjustment time IAT, the smaller the rate of
production P, which for a given value of T, will
decrease the rate of net accumulation in the level over
the transient period and thus limit the equilibrium
value of I. Furthermore, the equilibrium value of I will
always be less than DI as there must be a positive
inventory discrepancy when the production and ship-
ment rates become equal. Only when shipments are
reduced to zero, i.e., T is made infinitely high, will the
equilibrium value of I approach DL

This model may be analytically solved as follows:
d (I)/dt = (DI-D/IAT—I/T
+DI/IAT—-1 (1/IAT41/T)
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or, d (D/(DI/IAT, -1 (1/IAT+1/T)=dt
or,—(1/IAT+1/T)/(DI/IAT -1 (1/IAT+1/T) ) d (I)

i : =~ (/IAT4+}/T) dt
Integrating this expression,

Ln (DI/IAT—-(I(1/IAT+1/T)= —(1/IAT+1/T) t+A
—(1/IAT=1/T) t
or, DI/IAT—I (1/IAT=1/T) = B*e
Let I=1I. at t=0
Therefore,
and,
It=(DI+T)/(IAT+T)—(DI+T)/

(AT, T (VIAT +i/T)t.

B+DIJIAT—(1/IAT+1,T) L

Lor
D
1 r
DInT >
e ATFT
TIME

Fig. : 3 : Time Paths and Equilibrium Value of Inventory 1

Both intuitive and formal solutions of the model
described above contain the same amount of informa-
tion, although the two solutions are obtained differently
and are expressed in different forms.

When dealing with complex models, the system
dynamist designs a set of simulation experiments for
understanding the model’s behavior. The objective of
these experiments is to obtain as much information
about the behavior of the model as might be contained
in a formal solution. Without such experiments,
simulations giving time paths of the model behavior
are of not much value, even if the parameters of the
model have been estimated with great rigor.,

Parameter Estimation :

There appears to be a conspicuous difference
between the contemporary methods of problem solving
and system dynamics in their attitudes towards the
selection of the numerical values of the parameters of
their models. While most other methods favor rigorous
statistical procedures for determining the parameters,
system dynamics is often criticized for using subjective
parameters.
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A system dynamist spends a great deal of time and
effort in assuring that the parameters he uses are either
directly measurable or insensitive. Statistical procedures
are not recommended for estimating parameters of the
models of system dynamics.®®* These models have a
feedback structure which incorporates strong inter-
dependencies among variables, and violates the major
assumption of independence between variables, which
is necessary for applying the statistical methods. When
these methods are used for estimating parameters of
feedback models, little confidence can be placed in the
estimates even when they appear to be significant. On
the other hand, if the model does not contain the
objectionable feedbacks, its dynamics will be of little
interest.

It may be possible to devise a formal procedure for
estimating parameters of system dynamics model that
systematically minimizes the deviation between the
reference mode and the behavior generated by the
model.*® Currently, this is done informally. The
suggested strategy for parameter formulation is to
estimate as many parameters as possible from real
world measurements, then to obtain final values for
those parameters which are difficult to measure by
comparing model behavior with the reference mode and
fine tuning these parameters to minimize the deviation
between the two.%!

Feedback models also have the fortunate property of
being parameter insensitive because of the tendency of
the negative feedbacks present inthem to act against
change. Parameter insensitivity is also a property of
the real world systems in which the arrangement of the
organizational elements rather than the parameteric
differences between the behavioral relationships dis-
tinguish one system from another.® Thus, the
parameter insensitivity of a model in itself is a source
of confidence in it. In a good model, there will be very
few sensitive parameters. The sensitive parameters will
also often have policy implications. If not, much
empirical research will be required to determine the
values of these parameters.4®

Communication :

The system dynamics method does not seek debate
among the theoreticians from its analyses but aims at
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affecting the design of policy. This requires that a clear
and logical picture of the implications of the analysis
be communicated to the policy makers.** Thus, accord-
ing to this method, it is desirable that the logic of the
model and the understanding of its behavior be clearly
and simply described in order to clarify and refine the
mental models of the policy makers. The confidence of
the policy makers in the analysis will depend greatly on
how effectively that analysis is communicated. To
facilitate communication, the method discourages the
use of specialized symbols and jargon which are not
universally understood.

Conclusion

The tests of validity advocated by the system dynamics
method seem radically different from those used in the
contemporary methods of problem solving. However,
these tests strive to satisfy the requirements of the
scientific method rather than to engage in mere rituals.
The system dynamics method is meant for studying
change. The procedures adopted by the method for
developing a formal model of a system and building
confidence in it seem to be very relevant to the subject
of change in organizations. Furthermore, because this
method has the practical aim of affecting the design of

policy, communication is considered an important
aspect of it.
The system dynamics method cannot adopt the

mechanics of validation of the contemporary methods
as these are not relevant to its framework of analysis
and its purpose. The contemporary methods of social
sciences seem to have adopted a view of validity which
precludes questioning the legitimized but metaphorical
theories of social behavior, as well as the ritualistic and
sometimes irrelevant validation procedures. The system
dynamics method provides a framework for experi-
mentation with the models of social systems in order to
develop theories of their behavior and, therefore, its
analyses may question many theories which are
generally accepted. But, such experimentation is in
line with the requirements of the scientific method.
Thus, the rationale for the validation procedures of the
system dynamics method, which differ from those of the
contemporary methods, lies in the radically new
methodological outlook adopted in system dynamics.
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The validation procedures of system dynamics appear
quite appropriate if seen in the light of this methedo-
logical outlook.
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Evaluating Strategic Planning System

WILLIAM R. KING

A direct methodology for the evaluation of strategic
planning systems is illustrated and contrasted with the
indirect evaluation methodologies that have previously
been used. The direct methodology involves twelve distinct
varieties of assessment of the goals, inputs, feedback
mechanisms and impacts of the planning system that are
made in terms of the system’s goals as well as various
bodies of external standards.

Mr. William R. King is a professor of Business Administration,
Graduate School of Business, University of pittsburgh.

Introduction

The strategic planning function in any business
firm is one of its least evaluated and probably least
accountable, activities. Planners are generally held
responsible for their plans and their consequences only
to a modest degree, if at all, and the planning function
is not evaluated as routinely as are most other organi-
zational functions.

Some of the reasons for this are clear and under-
standable. The staff planner is most often not the
implementer of the plan, so one can argue that he
should not be held accountable for its consequences.
On the other hand, the planning function should be
responsible for designing an implementation plan for
the strategic plan and for business plans (King &
Cleland, 1978). Therefore, the furction’s acccuntability
must extend beyond the mere promulgation of a
planning document.

This paper describes a direct operational approach
to the evaluation of planning that provides the basis for
the achievement of planning accountability and for the
improved management of planning. The various
elements of the approach have been developed and
applied in real world contexts, although the entire
framework has not been applied in any single firm.
Although it was not primarily designed to do so, the
approach has also proved to be a valvable tool for the
diagnosis of problems in the organisaticn and in
the way in which it conducts its planning, as well as a
tool for motivating better strategic thinking.
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Planning Accountability and Management

General Jam:s M. Gavin (1978) provides an interest-
ing insight into planning accountability in his book
recounting his World War I experienc:s by saying that
“Nothing chastens a planaer more than the knowledge
that he will have to carry out the plan.”

In business firms that operate sophisticated planning
systems, it is common to hear line managers refer to
the “lack of realism™ in plans, recommendations, and
analyses coming from the planning department.
According to Gavin, realism would be promoted if
planners were made to carry out the plan. Barring
that, planners—both line managers and staff planners—
should be held accountable for it.

While such formal assessment of planning accounta-
bility may not be widely practiced, the need for it is
implicit in modern planning thought. The notion that
line managers, and not staff planners, must ; ultimately
“do” the planning is widely accepted —partly because
they can bring realism to it and, in part because they
can more readily be held indirectly accountable for the
plan through the performance exhibited by their unit.
So too does the notion of “Planning implementation,”
(King, 1980; King & Cleland, 1978; Lorangs, 1977)
recognize the need for planners to be more involved in
the implementation phase of the planning cycle—thus
placing them closer to the consequencss ani to
potential accountability. However, just as some firms
have failed to apply “hard-nosed managem:nt” to their
computer information Systems function and perhaps
to som: other staff functions (King, 1982), s0 too have
many failed to stringently apply such “gut-level”
management to the planning function.

The conseguences of this lack of strict managem:nt
and accountability of planning is probably detrimental
to the firm, to the planning function and to the pro-
fession of planning, Lazk of accountability may be
perceived as leading to greater costs, lesszr effort and
poorer planning performance than could otherwise be
obtained. If this view is he'd, the planning d:partment
may come to be viewed as “organizational slack”
whose resources can readily be cut back during times
of austerity (Cyert & March, 1963). The overall view
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of the planning profession that may arise from this is
also quite negative. The naturalview of non-planners
is that those who are not accountable and who are the
first to be cut back must not be of real importance. If
this is true of the staff people that are responsible for
planning, its extension to the planning function itself is
not too great a step.

Thus, despit: the many valid reasons for failing to
hold planners totally responsible for plans and their
consequences, greater planning function accountability
is undoubtedly desirable. Perhaps the most significant
reason for the absence of greater accountability in
planning is that there is no comprehensive and agreed-
on basis for evaluating planning. Some other organiza-
tion functions and entities have clear measures of
performance —e.g., the cost of profit generated by the
unit. Others have less clear, but nonetheless formal
and accepted, performance standards which facilitate
accountability —e.g., sales quotas, efficiency and
productivity measures, etc. However, there are not
such measures that may readily be applied to the plan,
the planning function or the planning system. Thus,
there is no standard that can provide a ready basis for
planning evaluation and for the greater accountability
and better management of planning that such evaluation
permits.

“Indirect” Versus “Direct”” Evaluation of Planning

This paper davelops a framework for the direct
evaluation of planning. Most previous work in the
evaluation of planning has been of an “indirect™ variety
that is not well suited to providing information that
might enhance a firm’s ability to better manage its
planning activities. Nonetheless, the indirect approach
to the evaluation of planning offers both an interesting
perspective and the basis for the development of a
more useful approach.

The Indirect Approach to Planning Evaluation

The indirect approach to evaluatng planning
emanates from the claims of planning enthusiasts that
planning will lead to improved business performance.
As shown in Figure 1, planning “evaluators” using
this approach have taken this assertion and set out to
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assess its validity by attempting to measure the
relationship between a firm’s strategic planning system
(SPS) and its business performance. (The format of
Figure 1 does not make it clear why this approach is
termed the “indirect” one. This will subsequently be
«clarified.)

e

ASSESSMENT

OF
RELATIONSHIP

BUSINESS
PERFORMANCE

RS st i
STRATEGIC
PLANMNING
SYSTEM(SPS)

Fig. 1 : Process Description of the Indirect Evalution of Planning

Studies that have used this indirect approach evaluate
the influence of planning by comparing various firms—
each operating different levels or varieties of SPS—on
the basis of their performance as measured by pro-
fitability, growth, etc. Proponents of this approach
argue that these are the ultimate objectives to which
planning is addressed (e.g., increased business
profitability or growth), that these are the claims that
are implicitly made for planning by planning enthusiasts
and therefore that these are the standards by which
planning should be gauged.

For instance, Thune & House (1970) wused the
indirect approach when they compared formal and
informal planning firms in six industries and found that
*“formal planners” outperformed, informal planning
firms in terms of ROI, ROE, and EPS while equalling
them in sales growth. Herold (1972) used pre-tax profit
as a performance standard and assessed some of the
same firms over four additional years with similar
results.

Ansoff et. al., (1970) studied firms using twenty-one
measures of business performance. They distinguished
between “‘planners” and “‘non - planners” using
questionnaire responses as to the existence of eight
characteristics of formal planning. Again, planners
significantly outperformed non-planners. Malik and
Karger (1975) used the sams mezasures of business
performance, but classified firms as “planners’ on the
basis of the existence of a written plan.
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Rue (1973), Grinyer and Norburn (1974), Sheehan
(1975) and Kudla (1980) have used a similar indirect
approach and their results bring into question whether
planning does indeed lead to better
formance.

business per-

Wood and LaForge (1979) studied 41 large banks
and found no consistent relationship between business
(financial) performance and the degree of comprehensi-
veness of the planning system that they used. They
concluded that * .. ...to abandon the
smorgasbord use of financial measures . .. and try to
match up the appropriate performance criteria with the
primary objective of the organization being studied.”

. it is time

The indirect approach does not provide results that
are operationally useful to management, even if the
results were consistent. In effect, the indirect approach
treats the products of planning —the plan, the strategy
which it entails, etc.—as a “‘black box” that should be
assessed solely in terms of the ultimate performance of
the business. Without making direct assessment of the
nature or quality of the plans and other elements of
strategic choice, (except insofar as is necessary to
ascertain the existence or level of planning in a firm),
the indirect approach secks to assess whether the
existence of planning (or its level of sophistication) can
be associated with business performance.

The logical basis on which the indirect approach is
based has merit. Howaver, the indirect approach has
clear limitations and deficiencies:

(1) Because of the simple bases used to describe and
measure the existence of level of planning, it
provides little useful guidance concerning the
improved management of planning.

(2) It does not consider either the quality or quantity
of the direct outputs of planning. Rather, it views
these merely as intervening elements in the process

of producing business performance.

(3) It does not take cognizance of the many other
intervening eclements which also contribute to

business performance.

(4) It is not possible to use the indirect approach to
demonstrate a causal relationship between planning

and business performance; rather it can merely
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indicate the existence of, or degree of, association
between the two elements,

(5) It does not consider “process values,” such as
the development of an improved understanding
of the business, which frequently are claimed as
important benefits of planning (King & Cleland,
1978).

(6) It does not consider the business performance
levels that might have been achieved if other
planning situations existed in the firm.

(7) It does not permit the use of any external
standards; rather, only relative comparisons of
various levels of planning and business perfor-
mance are possible.

The Direct Approach to Planning Evaluation

In contrast to the indirect approach, the direct
approach to planning evaluation that is presented here
seeks to assess the SPS on a detailed and comprehensive
basis. In effect, it seeks to redress, insofar as is possi-
ble, the limitations and deficiencies of the indirect
approach.

The basic premise of the direct approach is that
planning cannot adequately be evaluated if it is done
on a “black box” basis. A wide variety of benefits are
claimed for planning by virtually all of its proponents
(e.g., Steiner, 1969). To fairly assess planning, the
evaluator must assess the degree to which these diverse
benefits are, in fact, achieved.

Moreover, each firm’s SPS has specific goals that
it is designed to seek. Illustrative of such goals are
“ensuring that all relevant alternative strategies are
given due consideration” and “improving the level of
rigor with which strategies are assessed.” Such goals
may not be directly reflected either in business per-
formance or in any generic evaluation scheme that is
applied uniformly across many firms.

Figure 2 shows an expanded version of the process
model of Figure 1 in which additional elements have
been incorporated. The most important of these
elements are represented by the block labeled “External
Standards” “Resource Inputs,” “Goals of the SPS,”
and “Outputs of the SPS™*,

The Strategic Planning System (SPS)—The “SPS” is

*The circled letter in Figure 2 will be explained subsequently,
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the complete set of processes and entities through which
a firm does planning. King and Cleland (1978) have
defined an SPS in terms of subsystems such as a
planning process, an information subsystem, a decision
subsystem, and an organiational subsystem. At what-
ever level of sophistication and complexity a firm’s
planning operates, we shall here refer to these process
and entities as its “SPS”".

Since this broad notion of an SPS encompasses the
people who do the planning as well as their machanisms
for doing it, this will lead to a degree of personalization
of the SPS in the discusssion to come. In effect, under
this view, the SPS becomes the entity that is viewed as
performing the planning.

Inputs to the SPS—The leftmost block in Figure-2
characterizes two varieties of mputs to the SPS—
resource inputs and goals. The “Resource Inputs™ are
the people, funds, computer time, etc. that are consumed
in the planning function. As well, it includes the time
and emotional energy of the ipeople that perform
planning. The “Goals of the SPS” represent the
specific purposes for which it was developed (and
against which its efficacy should therefore, in part, be
assessed).

Outputs of the SPS—An SPS produces documents—
“plans”—as its primary visible output. However, the
content of those plans represent the substantive outputs.
King (1980) describes the firm's strategic choice
elements to be its mission, objectives, strategies, goals,
resource allocations and strategic programs. Each of
these represent strategic choices that are outputs of the
SPS. Similarly, many of those strategic choice elements
that have been considered in the planning process, but
which may not be a part of the plan—such as strategies
that were proposed and considered, but not accepted —
may also be considered to be an clement of the SPS’s
output.

Business Performance—The = rightmost element in
Figure-2 represents the collection of indices that are
used to assess business performance: profit, ROI, ROA,
market share, etc. While most indirect evaluation
studies have used a prescribed set of such measures that
are applied to all firms such an approach is probably
inadequate in that it does not reflect industry norms or
the unique goals of the firm.
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 External Standards—The “External Standards” block
at the top of Figure 2 reflects the body of standards
that may be appropriately applied to each of the other
process elements. Any approach to measurement
requires standards, and one of the difficulties that is
inherent in the indirect approach to planning evaluation
is the lack of such stanards.

EXTERNAL STANDARDS

L] ¢ovs 9| =< ] ===] £
— ®
RESOURCE
-l RO PREBCS. - PO - —
SPs
GoALS oF @
THE SPS

Fig. 2 : Expanded Model of SPS Evaluation Process: Direct
Evaluation

A Methodology for the Direct Evaluation of Planning

A comprehensive methodogy for the direct assessment
of planning may be describ:d in terms of the system
elements in Figure-2. The m:thodology involves the
execution of a number of assessments at various points
in the process that is described there. These assessments
are made in a fashion that is derived from a number of
fundamental precepts.

Precepts of the Direct Assessment

Underlying
Methodology

Among the fundamental precepts on which the
direct methodology is based are those that ameliorate
some of the deficiencies in the indirect approach. In
addition, several other fundam:ntal premises have
been used to guide the development of the methodology.

Multi-Dimensional Assessment—The notion of assess-
ing something in terms of a number of criteria and then
reducing the multiple assessmznts to a single overall
“utility”” measure has great appeal, unfortunately,
there are significant problems involved in doing so
(Zutshi, 1981). Thus, the approach taken here is one
in which multiple assessments are made, but there is no
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attempt made to synthesize the various measures into a
single one. The overall evaluation must be made in
terms of an array, or profile, of dimensions. This means
that judgement is still required to make the overall
assessments of the SPS. However, that judgement is
not merely impressionistic. Rather, it is guided by a
series of prescribed measurement points and prescribed
assessments, which, while the details may vary from
firm to firm, are generic in future.

Use of Both Internal and External Standards—Despite

[ —
the fact that any complex system should be evaluated

in terms of the specific goals for which it was designed
there are also bodies of external standards that can
form a part of any comprehensive system assessment
Such standards may complement the internal standards
that are used in making an assessment of a system
relative to its unique objectives.

Analysis of Multiple System Stakeholders—Since
anything that is as comprehensive and complex as an
SPS must serve a variety of interest groups within (and
possibly, outside) the organization; it must be assessed
in terms of the interests of a variety of “stakeholder”
groups. Clearly, a system may bz serving the parochial
interests of one group, such as staff planners, while not
szrving others. If this is so, this must be “captured”
in the assessment process.

“Stakeholder analysis™ has bzen primarily applied at
the business and corporate levels (Emshoff and Freeman
1931). However, it has also been applied to information
systems (King, 1978). It involvas the identification of
stakeholder groups and the development of criteria and
measures that can be applied to the interests, “claims,”
and objectives of each group. In one evaluation of a
SP3, the SP3 stakeholders were identified as:

(a) corporate top management

(b) corporate planning staff

(c) other corporate staff groups

(d) business unit top mangement

(e) businzss, unit planning staff

(f) other business unit staff

(g) other business unit line management

Each of these stakeholder goups was perceived to have
a specific interest in the SPS that was reasonably
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homogeneous within the group but different from
group to group. As such, the SPS had to be evaluated
in terms of the degree to which it met the needs of
each group.

Use of Judgmental and Objective Assessments—A wide
variety of assessments are required to collectively form
the comprehensive SPS assessment that is ultimately
desired. These assessments will invariably involve both
the collection of objective data and the making of
subjective.

The operating precept is that both can be made and
used so long as the judgment are obtained in a
structured fashion (e.g., using structured interviews or
a predetermined questionnaire) that facilitates aggrega-
tion and comparison.

King and Rodriguez (1978) have described a variety of
such assessments in the MIS context. Dutta and King
(1830) applied them to a strategic decision support
system. Here, the general approach is extended to the
assessments made of SPS.

Elements of the Assessment Framework
The various elements of the direct assessment frame-
work are represented with circled letter designations in
Figure 2. The various assessment are of the:
A. Effectiveness of Planning

. Relative Worth of the SPS

. Role and Impact of the SPS

. Performance of Plans

. Adaptive Value of the SPS

. Relative Efficiency

B

C

D

E. Relative Worth of Strategy
F

G

H. Adequacy of Resources

I. Allocation of Planning Resources
J. Appropriateness of Planning Goals

Each of these elements of the direct assessment
framework are discussed and illustrated below. After
each has been discussed, the making of overall
assessments of the planning system will be treated.

Effectiveness of Planning (A)

The evaluative dimension that is termed “planning
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effectiveness’” represents a set of measurements that
can be made to address the issue of how well the
SPS has met its goals. Every firm begins to do
strategic planning, changes to a new SPS, or to
a new approach to planning with some Planning goals
in mind. Often, these are communicated in the form of
a proposal for a new system or for the hiring of a
consultant.

Although the logic of evaluating a system in terms of
the specific goals that were established for it is irrefut-
able, the fact is that it is seldom done. In fact, this is
a common omission in complex systems of many
varieties (King and Rodriguez, 1978).

In one company, this variety of assessment was
performed by first identifying the planning goals and
aspirations that had been articulated five years.
previously when a more extensive planning effort had
been undertaken. This was accomplished by retrieving
and analyzing a number of memos that had been sent
by and to top management as well as a task force
report that had been prepred and on which the decision
to undertake a higher level of planning had been
based.

These tentatively-stated goals for the SPS were then
reviewed with several individuals who had a long
history of association with the planning system. In
several cases, the statements were modified to account
for changes that had occurred since the original goals.
had been stated. In one case, a change was confirmed
directly by a document. In several other instances, the
changes were confirmed through independent discuss-
ions with several relevant people.

Members of each of the stakeholder groups were
identified and asked to complete a survey instrument
in which they evaluated the SPS in terms of the degree
to which they preceived it to have attained the goals
that had been prescribed for it.

This was initially done 'using scales in which
individual indicated his or her degree of agreement or
disagreement with such statements as—“The SPS has.
served to identify many new business opportunities that
might otherwise have been overlooked” and “The SPS
has led to the better evaluation of strategic programs.”

Subsequently, personal interviews were conducted
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with these individuals to validate their responses as well
as to obtain, where possible, judgmental assessments of
the magnitude of the benefit accruing from the extent
to which each goal had been achieved. In those
sessions, the interviewer asked questions such as, “what
was the profit impact of the acquisitions that have been
made as a consequence of the SPS?”

Relative Worth of the SPS (B)

This element of the assessment relates the features
and characteristics of the SPS to external standards
for good planning. Such standards can be based on
those developed by Steiner (1969) for instance.

This assessment may be made in a fashion similar to
that just described for the effectiveness of planning
except that “standards of the field of planning™ are
used instead of the unique planning goals of the firm.
Holloway and King (1979) have presented a way of
doing this that is based on ‘“‘issues” and the develop-
ment of profiles. Among the criteria that may be sued
involve the degree to which the SPS facilitates or
necessitates:

(1) precise identification of business strengths and
weaknesses.

(2) the specification of existing and potential
comparative advantages for the business.

(3) the assessment of the risk involved in strategic
alternatives.

(4) the explicit evaluation of the internal consis-
tency of strategic elements.

Closely related to these planning criteria are general
external criteria related to the notion of system
implementation (Churchman & Schainblatt, 1965). The
issue of systems implementation deals with the degree
to which a system, in this case the SPS, is actually used.
Such issues might well be thought of as being an
appropriate element of the SPS goal statement. In most
cases, they are not so spelled out, presumably because
it was not considered necessary to explicitly state a
goal related to system use.

However, since the degree to which complex manage-
ment systems are truly effectively used has come into
question and study in the past decade, such implementa-
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tion issues are probably best dealt with as external
standard. Various instruments have been developed to
assess the degree to which compiex systems are
effectively implemented and to identify impediments
to implementation (Schultz & Slevin, 1975).

Role and Impact of the SPS (C)

This assessment addresses a set of issues that may
be summarized as addressing the question:

Is the plan really used to guide the strategic direction
of the firm ?

This question has to do with the degree to which the
“strategic choices”, which are the outputs of the SP3,
truly guide the firm. In some firms, a spohisticated
planning process is carried on, but many of the firm’s
strategic moves —such as acquisitions —are, in fact,
opportunistically arrived at through the actions of a
chief executive or other high officials. In such cases,
planners often believe that the SP3, however good it
may intrinsically be, is devalued, becaus: it is not truly
guiding the most important choices of the firm. In one
company this was assessed using a survey instrument
such as that discussed in A. The perceptions of top
managers and those of middle managers and planners
were found to be quite different. Top managers believed
that the SPS was, in fact, guiding the firm’s strategy and
its strategic actions, whereas middle managers, (to some
degree), and staff planners, (to a large degree), felt that
it was not.

A set of interviews with those that had responded
most negatively revealed that there was little feedback
provided on recommendations that were not accepted
and implemented. The lower-level managers and staff
were largely left to infer the reasons that plans were
not incorporated into the overall strategy of the firm.
This resulted in the identification of a need for feed-
back from top management to those who were
intimately involved at lower organizational levels in
the process of formulating alternative strategies and
making recommendations based on them.

Performance of Plans (D)

The ultimate test of the strategic choices made by
a firm is  business performance. However, unlike the -
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“black box’’ relationship that is postulated in the
indirect evaluation approach, the direct approach
inlvoves a more detailed and specific view of the
strategy-performance relationship. In particular, it:

(1) focuses on the specific impact of each
strategic choice element, not merely an aggreg-
ate business performance;

(2) requires performance to be assessed relative
to what may bea number of different
measures of peformance reflecting diverse
business goals and objectives, rather than
merely in terms of an aggregate measure.

In making such assessments, such things as the
specific goals and targets for stratezic programs need to
be established and used as a standard for comparison.
A company that has a system such as that of Texas
Instruments, in which various leve's of strategy are deli-
neated and managed (Texas Instruments, Inc., 1975) has
a clear basis for doing this. It is more difficult to do at
the “higher” levels of strategy, but it is feasible at the
strategic program level (King, 1980).

The methodologies that have proved useful in this
regard involve the comparison of strategic program
goals and expectations with actual performance. Just
as it can be enlightening to look back on the aggregate-
level sales, profit and other forecasts contained in
historical plans, the quantitative comparison of actual
strategic program results with projected returns on
investment can be of great value. There is a tendency
for people in organizations to “‘forget” their past
optimism— —or at least to forget its degree of intensity,
if not its existence. Such a formal program-by-program
comparison provides insights into the worth of past
decisions that are direct, objective and useful in profil-
ing the overall worth of planning.

However, such aggregate measures as ‘‘earnings per
share’” and the ‘‘value of the business,”” as are
emphasized in the indirect approach to planning evalua-
tion, are indeed also relevant. For this reason, the
lower-case letter *‘d” is shown in Figure-2 to indicate
that the direct measurement of the performance of each
strategic choice element relative to its goals (D) may
be complemented by the assessment of business
periormance relative to external industry and market
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standards (d). This merely means that one also
may compare business performance with that of
comparable firms using traditional financial and earn-
ings measures. The PIMS data base (Grant & King,
1982) develops “PAR” reports which make this sort
of comparison.

Relative Worth of Strategy (E)

In addition to the performance basis for assessing
strategy, there are some external standards that may be
applied to strategy. For instance, “internal consistency”
is an important general standard that is widely applied
(Grant & King, 1982). Rumelt (1979) has proposed
a wide variety of such criteria that may readily be
sued.

The contingency theory of strategy that has developed
in recent years reflects an emerging body of broad
external standards that may also be applied in this
regard. For instance, Hofer (1975) summarizes a
variety of studies in this area that deal with the
specification of appropriate = strategies for various
contingencies. The contingencies reflect such things
as the stage of the market life /cycle, and the business
status as reflected by its existing market share,
experience, and the environment that it fazes.

Such standards can be used as a check list against
which a preliminary assessment of the strategies can be
made. This can by done by /identifying the business
situation and then judging the appropriateness of the
strategy to the situation. In one business in which this
was done, outside consultants were initially asked to
make an ressessment of the appropriateness of existing
strategies by making explicit use of such formal
prescriptive standards. Then, executives were allowed
to review these outside evaluations to explain special
circumstances and to critique the logic and application
of the standards. These reviews were fed back to the
consultants, who were asked to revise their evaluations
appropriately.

One other important ‘‘external standard’ that is not
directly captured by any traditional assessment of
business performance is that which has to do with
strategic opportunities. In one company, such an
assessment was made on the basis of the question:
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What opportunities have been available or con-
siderd that have been foregone and not enacted into
strategy?”’

The varieties of such opportunities are relevant:
(1) those good opportunities that were either not
identified or not recognized to be good;

(2) those bad opportunities that were foregone
after having been identified and assessed.

The former are clearly ““missed opportunities” which
serve to devalue the performance of the SPS. The
latter represent an important output of formal planning
that is seldom discussed or identified ——those bad
ideas that the SPS led the firm nor to pursue.

In the company in question, the assessment in this
area was done by the author as a consultant because it
was believed that outside objectivity was necessary.
The assessment was necessarily incomplete, because
some records were not available and because the
former category involves the identification of opportuni-
ties that were nct previously identified. However,
through a process of interviews, of searching through
the files of some parties who had retained documents
regarding program and strategy proposals, and by
assessing the innovative strategies of competitors during
the relevant time period, this assessment was made
possible.

Adaptive Value of the SPS (1)

One important dimension of a SPS is its adaptability
to changing circumstances as well as its ability to be
improved as it is being operated and evaluated. while
this may be considered to be one of the external
standards for B, it is so important that it is specifically
identified on the ‘““feedback loop” portion of Figure-2.

That feedback loop represents the SPS’s ability to
adjust its own goals, characteristics or inputs to its
outputs and the business performance that they produce.
For instance, if a SPS has produced high-risk strategies
as outputs, and if those strategies do not produce the
desired business performance, can the system be
adapted so that it does not continue to doso?
Moreover, has this in fact been done?

In one situation in which this was the case, it was
determined that a group decision making process was
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producing risky recommendations that, when enacted
by the firm, did not frequently produce the anticipated
results. When this was discovered through an audit
of the process that had led to these strategies, it was
determined that the group process should be changzd.
In another case, the SPS was found to have made
inadequate use of available information. This led to
the development of a new computerized competitor
data base. The evaluation of the adaptive value of the.
SPS was rated positively in both of these cases since
the system itself had identified the problem and acted
to correct it through improvemsnts in the system.

Some systems have not besn evaluated positively in
this regard, for instance, one in which the rewards
provided to managers did not motivate them to follow
the prescribed business strategy. When this was
recognized, no changes were made in either the reward
structure of the strategy, presumably because of the
perception that both elements were so fundamentally
entrenched in the company’s culture that changes
would create additional difficulties.

Such anecdotal evidence of adaptive value can lead,
to the identification of characteristics that contribute to
this element of value. For instance, a system that is
sufficiently well documented to provide an “audit trail”
that can be used to diagnose the cause of d:ficiencies
in system outputs would be relatively high'ly-valued, if
the audit trail were, in fact, used.

In effect, these more general characteristics represent
a kind of external standard that is applicable to the
feedback element of the SPS. It isnot shown as such
on Figure-2 because such standards are not well
developed for the SPS context.

Relative Efficiency (G)

Little atteation is often paid in planning cirices to
the resources that are consumed by planning. Ques-.
tions of the efficiency with which resources are
employed are often shunted aside. One planner was
recently heard by the author to remark that to apply"
such a criterion to an activity that deals with such
important issues is “nit picking.”” Yet, at the same time,
the resources of planning departments are often cut
substantially during periods of business downtura.
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External standards for the relative efficiency of
planning can be readily developed by a firm. For
example, how many man-years are put into preparing
the plan for each million dollars of sales? It is rather
easy to estimate “industry standards™ as well as
standards for “well managed” firms to which a firm
might wish to be compared. Indeed, in one such
case, in which the author participated, direct requests
to other firms resulted in the provision of a wealth
of data concerning their planning expenses.

Adequacy of Resources (H)

A related measure is that of the adequacy of
resources relative to the goals for planning. Some-
times, unrealistic expectations are implicitly established
for planning in terms of both the quantity of SPS
outputs. For instance, if staff planners are frequently
assigned to perform “special projects” as they are
in many firms, the planning resource base may be so
diluted that planning goals cannot be met.

In one case, the mere quantity of proforma
financial statements that were required in the planning
document was so great as to tax the capabilities of the
planning department’s clerical and secretarial stafi.
When this was formally demonstrated through such
an assessment, a commercial computerized financial
planning language was purchased to serve (initially, at
least) merely as a ‘“‘high speed printer” making it
possible to efficiently produce those documents which
were to be included in the plans and thereby freeing
resources for more significant tasks.

Allocation of Planning Resources (I)

A third variety of planning resource assessment
has to do with the allocation of the resources to the
various funtions and activities of planning. One way
of assessing this isto develop a description of the
various planning activities and to survey both planners
and managers in terms of the time and resources spent
on each activity. (Zutshi, 1981). In one case, this was
done in terms of “actual” versus perception of
“desirable” proportions of total planning effort with
results that implied that much greater effort was
being devoted to the “description of the current
state of affairs” aspect of planning than to the
creation and evaluation of alternative strategies. The
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perceptions of virtually everyone led to the conclusion
that this was a misallocation of effort, and actions
were initiated to reallocate resources appropriately.

Appropriateness of Planning Goals (J)

The evaluation approach of Figure-2 ends where it
began—with planning goals. The appropriateness of
these goals, in the context of the firm’s environment
and position, should be subjected to scrutiny using
external standards.

While specific and precise standards of this kind may
not be readily available, a good deal of research has
been conducted in terms of the level of uncertainty in
the firm's environment as well as in delineating
“realistic expectations” for planning (Warren, 1965).
These can provide the basis for a judgemental assess-
ment, probably best conducted by someone external to
the firm, of the reality and appropriateness of its
planning goals.

Overall Assessment of the Planning System

There is a great deal of theoretical appeal to the
idea of making multi-dimensional assessments and
then of-aggregating them into an overall measure of
utility (Bell Keeney and Raiffa, 1977). However, there
are significant practical problems involved in doing so
(Zutshi, 1981), and the usefulness of the result is
questionable because the practical use of a planning
system evaluation is nor the comparison of its overall
worth with that of others. The practical use is more
in terms of the various elements of the assessment
(A through J).

For instance, the various assessment, A through J,
identify areas of weakness in the planning system.
They are, therefore, of great diagnostic value. Even the
accountability issues are best dealt with in this way,
since accountability is probably best with respect to
specifics rather than to a single abstract index.

However, composite assessments are indeed necessary
since it is not at all clear that certain values of some of
the assessments are necessarily bad or good, except in
the context of the other assessments. For instance, if
the planning function is assessed to use greater
resources than would be prescribed by an external
standrad, its “relative efficiency” (G), would be low.
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However, if most of the other assessments were quite
high, this might merely reflect a greater investment
in planning than is fully justified by better output.

Thus, in addition to being viewed individually, the
twelve assessments (A-J) should be arrayed to form
a planning system effectiveness profile. Such a profile
permits the visual protrayal of these inter-relation-
ships and provides a sound basis for the judgements
that must necessarily be involved in an overall assess-
ment.

Summary and Conclusions

Most of the evaluations that have been made of
planning systems are either totally impressionistic or
make use of an “indirect” approach to empirical
assessment that is neither very satisfying nor useful.

A “direct’” aproach to the evaluation of planning
systems is presented here in terms of methodological
framework. The framework involves twelve distinct
assessments of planning system inputs, outputs, feed-
back mechanisms, and impacts that are made in terms
of the planning system’s goals and a number of bodies
of external standards. Each of the dozen separate
assessments that make up the methodology have been
applied in business firms, although the overall
methodology has not been applied in a single firm.

The methodology employs both the collection of
objective data and the making of subjective judge-
ments. One of its underlying precepts is that both cap
be made and used so long as the judgements are
obtained in a structured fashion (e.g.,using structured
interviews or a questionnaire) that facilitates aggrega-
tion and comparison. The other precepts’on which
the methodology is based are also discussed.

The evaluation approach ultimately requires that
judgements be made of overall planning effectiveness.
“This is done in terms of a planning system effectiveness
profile that permits judgements to be made concern-
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ing the interactions of the various individual assess-
ments.

The approach is particularly valuable as a diagnostic
tool, since it permits the direct identification of
potential planning weaknessess as well as the identifica-
tion of elements of the planning system that are unique
or particularly productive.

For the field of planning to progress and to achieve
its much-heralded potential will require that a formal
evaluation methodology be developed and implemented.
While further application experience is clearly necessary,
the approach presented here appears to have the
potential for providing such methodology.
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What made India's hosting of the 9th Asian
Games such a dazzling success which
confounded all the prophets of doom?

“Hard work, heiped by a
clear sense of purpose and
‘discipline,” to lift a
memorable phrase from the
clarion call ot Prime Minister
Indira Gandhi while
launching the New 20-Point
Programme.

Working together in this spirit, we buih
magnificent stadia in record time and managed
the Games with remarkzable efficiency. What we
did for the Asiad, we can continue to do for our
Five-Year Plan and the New 20-Point
Programme.

LET US ALL JOIN HANDS
TO BUILD A STRONG NATIO
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Organisational Climate and Strategic

Management

ARIE P. NAGEL

Organisational Climate is one of the dominant factors
which determine the effectiveness of strategic
management. To improve the positive Organisational
Climate and to make the Strategic Management effective
the quality of managers should be improved. The paper
also emphasises the importance of formal procedures in
the Organisation.

Mr. Arie Nagel is a Lecturer of Business Policy, Eindhoven
University of Technology, The Netherlands.

Introduction

The effectiveness of strategic management is deter-
mined by several factors. In Figure-1 we suggest a
tentative conceptual framework which relate these
factors. It is compiled from the works of Galweiler?,
Faure®, Rhenman®, Tregoe! and Thompson®.

neTERoaENEITY T

RooM Fom, 4
TECHNGLDC:}_) COMPLEXITY ALTERNATIVES AND SCALE
o 4+ DEPENDENCY ¢ ¥

¥
QUALITY OF 4| [ORGANISATION
THE MANAGERS [7| CLIMATE 4
'

ATTTUDE To- | |EFFECTIVENESS OF
WARDS PLANN-| |STRATEGIC
ING 4| [MANAGEMEN

ADEQUATE
TECHNIQUES AND
PROCEDURES 4

Fig. 1: A conceptual framework for determining the effective-

ness of strategic management.

In our opinion the organisation climate is one of the
most important factors that determines the effectiveness
of strategic management. In this paper we will not
regard the organisation climate as such—as a sociologi-
cal entity—but we will dwell on the factors that
determine this climate. These are :

a. the quality of managers :

—their know-how of strategic management is
crucial; therefore, a great deal of this paper will
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be dedicated to common problems, misbeliefs
and failures in introducing and
strategic management;

executing

—fthe more managers move upon the managerial
grid of Blake and Mouton,® the more they will
tend to be “strategically capable”” (as indicated
above), and also more social oriented and
cooperative with people inside as well as out-
side the company. In this paper we will
explain the extreme importance of cooperation
with outside experts on strategic management.

(b) Room for alternatives—this is another key factor
which determines the organisation climate which
is quite reverse to the notion dependancy—to this
we will refer several times in this paper :

* this margin itself is determined by several
factors such as :

—the profit;

—the complexity; this refers to the organisa-
tional complexity; are the products and
production methods unique or standard? i.e.,
are the decisions made on a non-routine or
routine basis? complexity again is influenced
by the technology: is it advanced or not
advanced ?

—the turbulence in the market place and as a
consequence of that—within the company, in
other words how long is the life cycle of the
product—typically we see high advanced
technology in a turbulent situation (e.g.
“chips™);

—the heterogeneity: how many different pro-
ducts are manufactured, markets served
(needs fulfilled) and is the production pro-
cess versatile;

—the scale; once invested (capital goods—
economies of scales!—or know how) it is
difficult to change;

—the quality of managers; the better the
manager the more room he will see—it is
not only a matter of facts, but also of
perception.

Completing the picture of Figure-1 we state that the
quality of the managers influences the positive attitude

PRODUCTIVITY

towards planning. More quality results in better
communication, more adequate information®, a higher
analytical level and a longer time-horizon of the
managers. In short, more feeling for (strategic)
planning.

Better planning results in better information and
more adequate techniques and procedures. By
adequate we mean-better adapted to the situation and
certainly not necessarily more advanced, like computer
corporate models.

Eventually, the effectiveness of strategic management
is determined by the organisation climate, the quality
of information and the adaptation of the techniques-
and procedures used.

Some Beliefs, Misbeliefs about Planning

The process of strategic management is directed to-
the reduction of uncertainty and eventually to take
strategic decisions. This can be done either on a
cyclic (yearly) basis or on an acyclic (project) basis.
However, each company should be involved in strategic
management. because there are always opportunities to
evaluate and threats to cope with. In this process of
strategic management the company will heavily bank
on its strengths. Figure-2 gives the components of
strategic management.

strategy formulation allocation

* analysing * of resources and transla-

tion into financial terms

* prognoses * eventually resulting in
financial and manpower
budgets

* alternative plans with

its consequences * action plans
p

reduction of uncertainty
and preparing decisions
b syl

strategic management

taking decisions
J

Fig. 2: Components of Strategic Management

*The aim is to reduce uncertainty. Of course this is possible to
a certain extent. In a few cases the future will be completely
uncertain or equally worse we know it perfectly but the
““response-time” is too long. In these cases more information is
useless and strategic management ineffective.
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The first condition for the process, indicated above,
to be carried out successfully, is that there is room for
alternatives. If the margin for taking strategic decision
is next to zero, the whole process would be a waste of
time and money. More specific there should be a
margin in financing, in time, in know-how (in the
broadest sense) and last but certainly not least in
willingness. An example: a cleaning company which
just has invested in an automatic washing street, is tied
to this decision for several years. The financial
resources have been put into this expensive washing
street. After having taken this decision it has little
use to evaluate alternative actions in the production
area for several years. This is by the way, one of the
reasons why strategic management in smaller firms
should be done on a project basis.”

Furthermore, strategic planning (see Figure-2) is a
systematic procedure to sustain the process of strategic
management. A strategic plan is the result of this and
should address itself to:

[ what is our scope or what kind of business(es)
are we in: products, markets, technology, which
customer-groups do we serve, which needs do we
fullfil; .

] in which direction will we extend, diminish our
scope

[] what objectives do we have in doing this (objec-
tives can either be an input or a result of the
strategic process)

[0 how these objectives should be met: in what time
with which person financial and material means
(action plans).

Objectives should give the desired state in:

[ financial and economic,
O social,

O commercial,

[J technological situations,

[ the field of management development and orga-
nisation structure,

O the productivity.

Objectives can be stated explicitily on paper, but can
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be implicitly as well and wil! be actual in case of con-
crete alternatives at hand. Smaller firms will tend to
have implicit objectives, where larger firms will make
their objectives explicit. This is simply because the
more people are involved in the process of strategic
management, the more necessary it is to communicate
the views in a formal way.

Objectives should be realistic. They might be challeng-
ing, but should never be castles in the air. Nor should
they be set too low, as people do in the communist
countries, so they can meet the plan easily with an
excess of ten or more percent. In setting realistic objec-
tives, one takes the planning process serious. But even
with realistic plans, objectives will be met only by
accident. This does nmot mean that the process of
preparing plans is a waste of time. Giving some room
for alternatives, which are available most of the time
(e.g., closing the business is almost always a possibility),
one must choose. And to choose properly one should
discuss the consequences of several alternatives with the
information at that moment. Later-on, after the deci-
sion, it will show that things happened (slightly) different.
Connected with the misunderstanding that objectives
should be met and that otherwise planning is a waste of
time, is also a belief that one should tell apart progno-
ses and plans. You need prognoses to make plans, but
they are certainly not the same. Figure-3 gives the
relationship between prognoses and plans within the:
whole process of strategic management. Figure-4 gives.
a very simple example to explain the difference between,
prognoses and plans. Even if the prognosis (weather-
forecast) is rain, you can decide (i.e., plan) not to bring.
your raincoat with you. Maybe you don’t mind a little:
rain, or you take the risk that it does rain at that very

P OSES ALTERNATIVE
ROGN PLANS
EVALUATION STRATEGIC |
CHOICE
f S \

EXECUTING

Fig. 3: Relationship between Prognoses and Plans.
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Fig. 4: Differences between Prognoses and Plans

moment you are out, or you don’t trust the weather
forecast.

Strategic Decisions have Severe and Long-range Con-
sequences

At the same time they are non-routine decisions,
because one has to cope with new situations. So you
are faced with a dilemma: on the one hand they are of
vital importance, whereas on the other hand they are
unique decisions. But even if it is very difficult to
prepare such vital decisions, one has to do thisina
proper way. Problems such as partial ignorance and
time-pressure weigh heavily.

Later-on it is often so that the wrong decision had
been taken. This does not mean however that you
should not plan. At that time the decision was made
with that information. Under that circumstances and
with that knowledge it was a good decision; there has
been a lot of thinking about it. And this is most of the
times better than doing “‘nothing” or an impulse reac-
tion. Evaluation of the decision and the actual situation
is always useful. In doing this one could learn a lot.

Most decison makers are not very creative in doing
new things.

In our opinion there are several reasons for this.
O To avoid risk.
[0 Partial ignorance and bad communication.

{0 They have been creative in the past, but failed to
exploit this commercially; some managers think
that new should be real new, a total different
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product, market or technology and in that small
companies will fail most of the times.

[0 The room for alternatives is too little, especially in
smaller firms.

[0 They think mereiy in terms of “solutions’,
more than in terms of “‘alternatives”, decision
making is done implicitly and intuitively and
not in an analytical way.

In doing so one comes to obvious solutions or even
worse jumps to conclusions.

A common belief is that strategic management has
little to do with today; it mainly effects things in the
far future. Itis a vague philosophical process which
deals with the long term. On the contrary strategic
management deals with today, with today’s decisions.
Even if the decision is postponed, we have a decision
NOW; the decision that the decision is postponed. And
that decision can have dramatic consequences: Think of
delaying a decision to merge. = Later-on one could be
glad that this decision was postponed until better
information was at hand. Or that a feeling of regret
arises because of the missed change.

Of all the possible mistakes in strategic management,
there are two serious mistakes made in practice (see
Figure-2).

(a) The allocation is started, while the strategy

formulation has not been carried out :

[ allocation degenerates to a longterm book-keep-
ing, carried out by middle management and is
not supported by top management

[ so it has no “vision” in it and it will not lead to
new ideas

[ even worse there will exist or grow a hostile
climate against strategy formulation—people
will look at this as unnecessary and useless,
certainly if things go different from the usual
way

[J the allocation has been done as a financial
extrapolation; e.g., a 4, year plan.

(b) The strategy formulation has been done and the
allocation is expected to be carried out spontane-
ously:
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[J top management has spread its ideas and leaves
it to middle management to translate the ideas
into action

O it is very difficult for middle management to do
this if they don’t know why; in rare cases they
might even sabotage the ideas

O strategy formulation is quite useless if at the
same time the ideas are not translated into
action plans (who does what and in which time)
and projects

O It is preferable if not essential that middle

management is involved in the ideas from an
early stage.

The Organisation of the Strategic Management Process

This brings us to the following question. Who should
join the process of strategy formulation and allocation ?

[J First of all the responsible top management; they
have to take strategic decisions which determine
the direction of the company (objectives—WHAT
—and strategies—HOW-—-) and furthermore they
should create conditions in such a way that the
directions also can be followed; i.e., conditions in
the field of contracting (or dismissing) personal,
proper allocation of tasks and conditions for
communications to middle-management, because
they have to execute the plans; e.g., the sales
director, the production director, one could also
consider a representative of the labour-force

[J One or more outsideres such as:
—a new (top) manager
—consultant
—someone from a bank
—an accountant

—a competitor, e.g., when there exists a regional
separation between the markets served.

We like to go further into detail concerning the
outsider. What are the criteria for choosing one and
why should we involve an outsider ? First some criteria.

O the outsider should have the confidence of top
management and all the others who are involved
in the process of strategic management
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[0 must have experience with this process

[0 must have the “art” of putting appropriate ques-

tions to the managers, who on their turn should
be prepared to discuss things frankly, e.g., to
come forward with their doubts.

Before giving more criteria, we like to answer the
second question, why an outsider ?

Experience teaches us that most managers can only
get a ‘breakthrough’ in strategic thinking if an outsider
is involved. The reasons for this are rather obvious:

O an outsider brings in new ideas and approaches

0 most managers have good ideas, but have a—in
their lonely reflections—great need for someone,
which brings some ordering in his/her throughts;
in other words, a ‘sounding board’ is needed.

This is connected with the fact, earlier mentioned,
that a manager merely thinks in terms of “solutions”
than in terms of “alternatives™. If so, it is very useful
sombiosis to join the manager with an outsider.

In addition, this outsider should:

O have the task to schedule the strategic procedure

i.e., strategic planning; without “phasing” it often
deteriorates

[0 be aware not to push his ideas; this is quite use-
less, because it is the manager who decides and

he will—at the end-——only decide that in which he
believes.

Strategic management also shows that the results
count and not the brillant ideas.

[0 keep in mind what the organisation can bear;
strategic planning surely is a tedious and long-
range job:

How to organise it ? Here, great differences between
emaller and larger firms arise. In larger firms strategic
planning is done on a yearly basis; e.g., from the
consolidation point of view. Sometimes it is completed
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by some sort of issue management. At the top level
there are generated ideas, whereas at the middle level
there are generated facts which are complied then to
form proposals for plans. These plans are tested against

PRODUCTIVITY

In smaller firms the organisational set-up is easier. As
there is a narrow margin left for alternative action,
strategic decisions are not as frequent as in larger firms.
If a firm has up to 500 members, strategic decision
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Fig. 5:

the ideas and norms by a corporate planning depart-
ment. Finally the plans are confirmed by top manage-
ment and are implemented.

The tasks are divided as follows :

0 top management should provide for ideas and the
conditions mentioned earlier and confirm the busi-
ness plans

0O middle management should gather facts and
prepare the business plans and execute them

O the corporate planning department should develop
procedures, consult top managements and the
businesses, develop planning norms, carry out
board environmental surveys, compare the busi-
ness plans with the norms, carry out special
projects, e.g., product innovation, manpower
planning and the like.

The members of this department should have a
thorough knowledge of the firm and a substantial part
of the department should consist of people, which are
bred in the company and have seen the company from
different angles. ;

FACTS

Strategic Planning in a Large Firm

making on a project basis will be quite sufficient. The
project-team should consist of 3 to 8 members. The
chairman should be the director of the firm, because he
makes the decisions. Working groups, committees or
experts can be attached to the project-team on an
agenda basis. The chairman of these groups should be
a member of the project-team.

WORKING
GROUPS

COMMITTEES

AND THE LIKE

Fig. 6 : The Linking pin idea applied to Organising Strategic

Management in Medium Sized Firms

It is important to agree on a limited time for the
project-team. Say one or two years. Moreover, it is
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very important to do everything together in the team.
For the following reasons:

O it motivates people to execute the plan later-on

[0 they will have a better idea what it is all about
and so they will make better plans and execute
the plans in a better way

O it improves the communication the

members

among

TJ it shows quickly the difference in ideas such that
the decision can be more to the point and will
hopefully lead to consensus which is not the same
as compromise

T] the decisions will delay the decision making in the
beginning, but time will be gained later-on,
because the execution will take place without
confusion or discussion.

A drawback could be that the project-team is regarded
by the rest of the organisation as an elite and this can
result in misunderstandings between the project-team
and the rest. Therefore, a proper introduction of the
project-team is a must, and adequate information from
the project-team to the organisation should be
provided.

How should we start with strategic management ?
“To a certain extent one can do strategic management
intuitively, but as the situation grows more complex
(i.e., more products, more regional areas and the like), it
is almost a necessity to make use of a procedure. This
means that it is desirable to consider subjects and/or
aspects of the organisation step by step. Although it is
true that everything coheres with everything one cannot
possibly consider everything at the same time; knowing
this one deals with the problem in parts so that it will
be more tractable. This dealing with the problem parts
is a must when strategic management is being carried
.out by—say—more than three persons.

Putting strategic management into a procedure—a
planning schedule—it will be clear for each member of
the project-team what the subject for discussion is at
that very moment. Doing so it works much the same
way as an agenda does for a meeting. Furthermore
this procedure will put time-pressure on the members
:and hasten the process.
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So we see that strategic management is a pre-eminent
means to policy making and communication in the
company :

[ as we have seen before it is a way to get con-
sensus

O and it motivates people.

Moreover :

[ it is a way of learning for the individuals as well
as for the company as a whole

[J it is a way of preparing and executing strategic
decisions

(7 it helps to make the policy clear to the members
in the organisation

] members can then give more adequate informa-
tion to management on their turn

[J and they can show one face (image) to the outside
world; e.g., with Public Relations.

If there are areas which have no strategic problems
(e.g., purchasing or production), there is no need for
strategic management in these areas.

It is desirable to emphasize only one or two areas per
year. Of course it should be those areas. that call for
strategic decisions, i.e., where there are problems.
Actually, it is wise to stress one area per year, for
example:

1982 :
1983

purchasing
: the international division

(with a wink to George Orwell)
1984 :
1985 :

manpower planning and personal development
product-market combination number 12 (what-
ever that may be)

1986 :

etc.

production technology

So now we created a continuum between project
planning and cyclic planning.
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See Figure 7.

PRODUCTIVITY

Project planning

——> | one or two projects

plans+-several detailed

projects

broad yearly plans with comprehensive | yearly
—

the complexitity of the organisation >

Fig. 7: A Continuum at Strategic Management Approaches

Concluding Remarks

Do we really need formal planning ? Research shows
that companies which have formal planning procedures
perform better than those who don’t have it. Moreover,
if the informal planning is substituted by formal plann-
ing, the perfermance raises.

The quality of the planning results according to
Galweiler! out of three factors:

U the quality of the people involved in planning
[J the quality of the information and
[0 the quality of the methods and procedures used.

In our opinion the quality of the procedure is not the
most important factor; it is only the factor which can
be influenced easiest. As we stated already: start simple,
start with a simple procedure—it is the agenda for the
meeting, no more no less...

Any procedure which is simple and agreeable for the
members of the project planning team will do for a
start.

For convenience one can find the fundamental pattern
of all procedures in Appendix-1.

APPENDIX 1
Ground pattern for strategic planning procedures.

1. WHAT IS OUR POSITION ?
Strengths, weaknesses relative to the competitor.

2. WHAT ARE THE POSSIBILITIES FOR THE
FUTURE ?

Opportunities, threats and risks in the market
place and within the company.

3. WHAT IS THE CURRENT FORECAST ?

Where would we be, if we don’t change our
strategy.

. WHAT DO WE WANT TO DO, WHERE DO-

WE WANT TO GO ?

‘leitmotiv’ and goals and objectives.

. WHAT ARE THE ALTERNATIVES ?

Which are the alternative possibilities for our
company ?

. WHAT DO WE CHOOSE ?

And what alternatives do we have to fall back on?

. WHAT IS OUR ACTION PLANNING ?

Who does what and when and with what financial,.
material and personal resources ?

. EVALUATION AND CONTROL

During and after the planning process.
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Developing, Monitoring and Evaluating
A Corporate Strategic Plan—BHEL's

Experience

K. R. PARMESHWAR

This paper in a brief manner describes the history of
Strategic Planning in BHEL, a pioneer Public Sector
Undertaking in India. BHEL case proves beyond any
doubt, organisations must be prepared to reorganise and
adapt themselves to the changing environmental
conditions, for long time survival and growth.

'Mr. K. R. Parmeshwar is Executive Director, Bharat Heavy
.Electricals Ltd.

Over the years, BHEL in India has emerged asa
diversified and divisionalised company operating in high
technology areas. Today, it comprises of eleven major
manufacturing and service divisions and is active in the
fields of energy, industry, transportation and electronics.
It’s turnover exceeds one billion dollars and the
employees are over 70,000. (BHEL’s organisation chart
is enclosed in Annex. 1). This development has been
the result of systematic planning. Since there isa very
dynamic relationship between strategy and structure, at
different phases of the company’s growth, the organisa-
tion’s structure, content and concern for planning have
undergone considerable change.

BHEL’s history has certain features common to all
public enterprises in India. As would be apparent, these
enterprises were set up as part of a national perspective
plan for industrial development. In many cases, self-
reliance and import substitution in the vital sectors of
economy were the major goals.

In the area of high technology, the public sector
companies were the only enterprises of the kind in the
country. At the stage of their conception, their goals
were specific and certain. It is only when the environ-
ment changed with varying market needs and technolo-
gical obsolescence that the enterprises felt the need for
a second look at their technology base, product
profiles and the organisation structure.

The history of planning in BHEL spans over four
phases. These are depicted in Fig. 1. In the formative
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phase of BHEL, major importance was given to the
planning, review and monitoring of projects. The
Chairman’s Office consisted of a Secretary to the Board
of Directors, Chief Planning & Development (CPD)

and Deputy Financial Adviser and Chief Accounts.

Officer. CPD was assisted by two Chief Project
Co-ordinators who dealt with the work on new projects
being set up with Soviet and Czech assistance. Conse-
quently, planning activity was limited to monitoring
and review of projects, providing coordination among
divisions and linkage with Government agencies.

It is in the later years of Phase II that systematic
planning started emerging in BHEL. To most of us, it
is this phase that would be of interest. The year 1974
is important in the history of BHEL, as in this year the
formal marger of HEIL with BHEL took place. Also a
comperhensive outline for future course of action for
the corporation was prepared in this year keeping in

view the needs for continued survival and growth of the

company.

The key elements of the Corporate Strategic plan of
1974 were :

* Product Rationalisation
* Engineering reorganizaiion
* Corporate R & D Group

Fig. 1 : Four Phases of Planning in BHEL

1 Project Implementation and
Initial  Production Phase
Upto 1969

Project implementation. An-
nual Budget. Annual Pro-
gramme

II Preparation for developing
Corporate Plan 1969-74

Stretching the time horizon.
Broad Objectives. Prepara-
tion for Planning

III Implementing the first Cor-

porate Plan 1974-80

Diversification. Organisation
Planning for Development.
Streamlining Planning pro-
cess. Development of Strate-
gic planning capability.

IV Corporate Refounding for
the 80s

Strategic Management. Tech-
nology upgradation. Entry
into high technology areas.
Decentralised participative
planning.
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* Indigenisation

Ancilliary development

Export Drive

Non conventional energy systems group
Nuclear engineering group

New Service Divisions

*_ % B a% W

—New manufacturing centres

* New location for existing products
* Vertical integration
* New Products

Management Development

Steps for implementation and monitoring :

To implement and monitor the Corporate Plan goals,.
several steps were taken. Some of them were :

* Organisation restructuring

—functional differentiation
—engineering reorganisation
—product grouping

* Venture management for oil rigs and export.

* Introduction of product planning as basic unit for
corporate planning, thus linking strategic plans.
with operational plans.

* Integrating capital and revenue budget.

Among the very first steps taken for providing an
integrated view in all matters, was the setting up of a.
Corporate Office at New Delhi to assist the Chairman
in generating and evaluating alternatives and integrating
the programmes of the Divisions. Corporate R & D-
Division was sct up to strengthen the capability in the
field of research. A Services & Spares Division was set
up to provide adequate after-sales service. Adequate
attention was given to finance, systems and manage-
ment reporting by appointing a full time Finance
Director. Personnel function was also given the highest
attention with the appointment of Director (Personnel).
An independent Division for Corporate Planning &
Development was created.

Corporate Executive Committee was formed in 1976
to assist the Board of Directors in formulating long
term directives, policies and strategies and for promot-
ing optimum utilisation of resources. As the number of”
Divisions and spectrum of activities increased, Corpo-
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rate Office became full-fledged with functional Directors
and nearly 100 executives to support planning, review
and implementation of various programmes of the
Company, The Corporate Finance Department had
separate groups for development, installation and audit-
ing systems. Personnel Department was responsible
for manpower planning and career planning, designing
and guiding training programmes and recruitment
programmes in addition to assisting in the preparation
of policies and svstems. Marketing group assisted
Chairman in framing marketing policies for the company
and in installing total marketing system of BHEL. The
need for structured integrating devices was fulfilled by
setting up a number of forums such as Corporate
Functional Committee, Corporate Product Committee,
Project Review meetings etc, cutting across divisions,
products and functions of the Company. The functions
of such integrating devices was to monitor various short
term and long term plans arising out of Corporate Plan.

A major element of reorganization has been the
assignment of long term planning in specific product or
functional areas to each Executive Director. As the
product range of BHEL was expanding, it was felt that
strategic planning should not be left alone for Corporate
P&D set up. So attempts were made to use the
experience and expertise of senior executives who had a
wide-based knowledge of many functional) product
areas by involving them in planning for products/
systems at Unit level. The idea behind creating some
of the organization devices was that gray areas which
were too important to be neglected would be looked
after until stable organization evolved for such func-
tion.

Organisation of Planning & Development Division

By the middle of Phase 1II, a full-fledged Corporate
Planning & Development Division was established. This
group had counterpart supportive groups at Divisions
viz. Bhopal, Trichy, Hardwar, Hyderabad and Power
Projects and Services Divisions. The organization of
P & D Division was broadly structured around follow-
ing groups :

—Investment and Facilities Planning
—Operation Planning
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—Long Range Planning
—Optimisation & Modelling

Investment and Facilities Planning : This group is
responsible for coordinating the companywide invest-
ment programmes. The activities include preparation
of five year plans, annual capital budgets, modernisation
and rationalisation schemes, township schemes, scrutiny
of investment proposals and linkage with concerned
Government agencies. Work done by this group
includes maintenance and updating of data availability
and utilisation of various facilities and machine tools.
It has undertaken studies in productivity at various
Divisions and formulation of policies for replacement
and fresh investments.

Operation Planning : This group is associated with
formulation of broad objectives and analysis of perfor-
mance budgets. The group is organized around multi-
functional groups for each major division. These desk
activities include monitoring of unit performance, assist-
ance to Units, top management reporting etc. The
operations planning group along with Corporate
Finance Coordinates, Operational review meetings of
various Divisions.

Long Range Planning : This function reviews the
planning system in the company, updating and formula-
tion of Corporate, Sectoral and Product plans. This
group has undertaken studies in organisation develop-
ment and has also been assisting the company’s in-house
Management Development Institute in seminars on
strategic planning. This group also reviews licensing
and collaboration.

Optimisation and Modelling : Considering the increas-
ing use of quantitative methods, a separate group
named ‘Optimisation and Modelling Group’ was created
at Corporate Office in 1978. This group has undertaken
development of various models using quantitative
techniques. The group has completed studies relating
to optimal utilization and scheduling of machining
facilities, investment appraisal techniques, portfolio
analysis and energy modelling.

The organisation of planning set-up at Corporate
Office and Divisions is given in Fig. 2 and 3 respectively.
The changing complexion of planning activity is depic-
ted by Table 1.




158 ; PRODUCTIVITY

Fig. 2: Organisation of Planning and Development Division in Corporate Office

Head Planningl and Development

x | | [ |
Investment Planning Operations Planning Long Range Planning Acquisitions Technology, Engineering Coordination

etc.
— Project formulation — Reviewing of MIRs — Review and appraisal — Acquire units divisions. — Product Engg. & Deve-
and appraisal. — Analysis of perfor- of long term plans. — Facilities planning. lopment programmes.
— Coordination of pro- mance budgets. — Technology transfer. — Productivity services. — Research Facilities
ject Review commi- — Coordination of ope- — Collaboration — Technical Development. — Engincering Organisa-
ttees. rations monitoring — Sub-licensing — Modernisation & Ra- tion.
— Project monitoring. committees. — Organisation plan- tionalisation, — Quality Assurance.

— Annual capital bud- — Material manage- ning. — Documentation,
geting. ment. — Training. — Technical Publications.
— Production coordina- — Review of integrat- — NCST Interaction.
tion. ing devices.

— Project management
studies for Industrial

— Environment Ana-

lysis.

projects.

Fig. 3: Organisation of Planning Division at BHEL Units

Unit

Main Tasks

Other Groups Associated with Planning

1. Bhopal Complex

2. Hardwar Complex

3. Hyderabad

4. Tiruchi Complex

5. PP &SD

6. Bangalore Complex
—CED

. Long Range Planning

. Product Planning
Collaborations

New Projects Planning

, M 1S; System and Procedures.

L T

. Long Range Planning
MIS

Systems & Methods
Quantitative Methods
. Computer Systems

. USSR Coordination

. Manpower planning

Nt AW~

Long Range Planning
. Collaboration Coordination
. Investment Planning & Capital Budget
. Operations Monitoring, M I S,

oW

. Long Range

. Collaboration

. Investment Planning

. Organisation Planning

B

-t

. Project Planning
2. Systems

. MIS
. General Coordination
3. Broad Objectives

[ % -

— Central Planning.

— Project implementation Group.
— Product Planning.

— Jhansi Planning Group.

— KWU Cell.
— CFFP Planning Group.

— Management Services.
— EDC (IT & C), EDC (SWG)

— Systems & EDP

— Data Base Group

— Indigenous Development Group
— WRI

— BAP Planning Group.

— KWU Coordination Cell.
— Regional Planning Groups
— Site Monitoring Groups

— Projects Group.
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Fig. 3 (Contd.)

Unit Main Tasks

Other Groups Associated with Planning

—1ISG 1.

Drawing up functional plans from Budget.

— Business Development Group

2. Analysis of data for Internal Management — Systems Development Group

Reports.

3. Monitoring progress in new business areas.

— EPD 1. Collaborations
2. Investment Planning
3. MIS.

EDC—Engg. Devp. Com.
BAP—Boiler Accessory Plant.

WRI—Welding Research Instt.

Table 1 : Function and Planning Division in BHEL Over Phases

PHASE—I (1964—69)
Functions :

— Monitoring and review of new projects.

— Maintenance of Liaison with Govt. agencies, collaborators,
site organisations.

— Planning for Projects.

— Sales Coordination.

— Strategies for pricing

PHASE—III (1974—79)

Functions :

— Structuring planning function and defining responsibility
matrix.

— Assist in development of strategies.

— Studies for fulfilling the planning programmes.

— Environment analysis.

— Monitor implementation of long term and short term
programmes.

— Stimulate formal planning in divisions.

— Bring out formal planning documents.

— Monitor transfer of know-how and overseeing.

— Organisation design.

— Assist various functional/product committees in drawing
programmes.

— Secretariat for executive committee.

— Dove-tailing operational planning with strategic planning.

— Liaison with Government agencies.

PHASE—II (1969-74)
Functions :

— Assist Chairman in generating and evaluating alternatives.

— Integrating programmes of divisions.

— Organisation Development.

— Tmproving communication and coordination.

— Preparatory work for first Corporate Plan.

— FEstablish data base for planning and developing the planning
systems.

PHASE—IV (1980—90)
Functions :

— Plan for modernisation and expansion of manufacturing
base.

— Develop technology management capability in view of the
rapid rate of technological obsolescence.

— Assist in the development, review and evaluation of
product plans.

— Synthesising divisional plans and product plans into the
sectoral plans and weaving them together as Corporate
plan.

— Introduce contingency planning in all areas of business
operation.

— Raising planning capability at divisions by conducting
workshops on strategic plng, planning managers’ mtgs., etc.

— Assist in preparation of functional plans, viz. Engg. plan,
Technology pian. etc.

— Study reorganisation needs.

— Strategic management development.

— Monitoring performance at divisions.

— Enhance information processing capability.

— Environment analysis,

159
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The Current Scene

The fourth phase from 1980 to 1990 is the period in
which BHEL is trying to cope with a turbulent environ-

ment. The threats and opportunities faced in this
phase are : :
* Severe resource constraints particularly during

VII plan period.

* Trend towards external financing of projects,
particularly through inter-government loans.

* Export earnings would be required to balance
foreign exchange gap.

* Increasing difficulty to retain specialists and highly
qualified personnel under current economic
environment.

* Widening of technology gaps due to high cost of
development and acquisition.

* Need for
Relations management.

innovative approach to Industrial

* Increased emphasis on internal resource genera-
tion, improvements in productivity, over all
efficiency and better cash management.

* Continued emphasis on infrastructure development.

* High growth envisaged in industrial production
and technological upgradation.

To cope up with such an environment, key elements
of planning should be :

* Modernisation and expansion of manufacturing
base, technology upgradation.

* Marketing thrust
* Development of strategic management capability
* Information processing capability

*

Flexibility — Resilience

* Contingency planning.

That is, the organisation in 80s must be flexible,
adaptive and proactive. A major step im this direction
has been the decentralisation of planning activity.
Though Corporate P&D group continues to direct &
coordinate planning activity in the organisation, basic
inputs are generated by unit planning set-ups. In this
bottom-up approach, divisions are to prepare unit

PRODUCTIVITY

perspective plan; keeping their microenvironment in
view.

Divisions have also the responsibility for developing
product plans for products within their purview. The
linkage between product plan and other plans in the
company is given in Fig. 4. A major ingredient of
product plan is the technology plant This details out
know-how and know-why gaps and inputs required for
bridging these gaps. Based on all these technology
plans, a Corporate technology plan is prepared which
gives directions for corporate R&D programme. These
plans and programmes are reviewed and evaluated in
product committees and technical committees. A list
of product committees and technical committees as
existing today is given in Annexure 2.

A major change in phase IV has been the orientation
of planning towards sectors and systems. Product
plans and divisional plans are integrated into sectoral
plans. The concept of organising a company’s business
in the form of Strategic Business Units (SBUs) and

GLOBAL PLANS ESP
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\‘ q¢ - 5 ‘_93‘/

T~ _SYSTEMS PLAR =
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CPERATIONAL
AND TACTICAL
PLANNING
* cUSTOMER NEEDS
Fig. 4: Product Planning in BHEL—A Link between Strategic

and Operational Planning
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grouping SBUs into sectors of business for their inte-
grated and effective management was first developed
and adopted by General Electric, USA. In BHEL,
even while product plans were being developed, it had
become clear that considering from the market point of
view, BHEL’s business lay in distinct sectors and many
of the products served more than one sector. Asan
industrial product does not usually satisfy a customer’s
need in isolation, but only as part of a larger integrated
system of manufacture, process or end service, systems
approach became necessary. Moreover, this will be in
line with BHEL’s Corporate outlook of ‘More than
Products, A Total Service™.

The above requirements have led to various measures
like task forces, committees, special linkages etc. In
short, a strong and widely dispersed need has been felt
for taking a look at technological, market and organisa-
tional needs for serving a segment larger than a product
and some times even a system. This segment has been
termed as Business Sector and at present there are three
major sectors existing in BHEL, viz. Energy, Industry
and Transportation Sectors. Fig. 5 gives the consti-
tuent products and systems of major business sectors.

When properly implemented, these sectors take over
many of the responsibilities of corporate level for review

Fig. 5: Business Sectors—Constituent Systems & Products

I. Energy Sector Thermal|/Nuclear

* TG sets and * Hydro sets

Hydel System

Non-Conventional
Energy Systems

Transmission|
Distribution System

* Transformers * Solar Heating

auxiliaries & auxiliaries Switchgear system
* Boilers * Pump turbines * Capacitors * Solar Power
* Boiler House * Micro Hydel * Insulator General
auxiliaries * Bulb turbines * Control Equpt. System
* Pumps * Controlgear
* Motors * Meters @

* Heat Exchange

* Equipment

* Valves

* Pipes and Fittings
* Control Equpt.

* Controlgear

dI. Industry Sector Thermo-Mechanical

System

* Industrial TG sets
and auxiliaries
* Compressors and drives
* Industrial boilers
and BHA
* Valves
* Pumps
* Motors
* Control equipment
* Controlgear

{II. T-ansportation
Sector

* Traction equipment
* Control equipment
* Controlgear

(@ Predominantly loose sales)

FElectric Drives &
Control System
* AC machines
* DC machines
* Control Equipment
* Controlgear
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and approval of product plans. Sectoral plans are
based on the constituent product/system plans. Sector
planning includes sector strategy development, product
strategy review and operating plan development/review
within a cycle consistent with the company planning
cycle.

To make sectoral strategy identification more mean-
ingful, different segmen ts of market having varied
attributes e.g., in the thermal sector, two segments that
could be considered are 200/210 MW sets of 500 MW
and above are being identified. Thus, an attempt is
being made to draw broad segmentation to facilitate
strategy identification depending upon the specific
segment of the business. Following are typical business
segments identified.

1. Existing products/systems/services which will be
strengthened/may be discontinued.

PRODUCTIVITY

2. Related products and systems which would be taken
up. :

. New business areas in the sector which will be
taken up.

. Futuristic business applications in which preliminary
work would be started by 1990.

As organisation development is a continuous process,
BHEL can not rest content with the organisational
devices and mechanisms created so far. Despite these
devices, there are bound to be problems in achlevmg
transparency among all these forums.

Every change has brought in its wake new issues and
challenges to be faced. But to avoid change and opt for
status quo is detrimental to the long term interests of an
organisation,

For long term survival and growth, organisations

ANNEXURE-1
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DIRECTORS
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PERSOMMEL! | TARAT 0 | FiNANCE PaD SERVICES ENGINEE:FN :smucg VIBILANCE | |SECRETARY
[i] s
) ] ED EXFORT CORPCRATE
o LHTMP MARKETING COMMBRCIAL me:ame. PROJBC RED

5SOEAL li tRDWJ"\PI HfD:;(A

ED I ED l
BANGALORE TRICHY

i,
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CED Control Equipment Division CFFP Central Foundry Forge Plant CMD  Chairman & Managing Director
ED Executive Director HEEP Heavy Electrical Equipment Plant HPBP High Pressure Boiler Plant

HPEP Heavy Power Equipment Plant ISG Industrial Systems Group MDI  Management Development

EPD Electro Porcelains Division BAP  Boiler Auxiliaries Plant Institute

P& D Planning & Development HTMP Hydro Transmission & Motor SSTP  Seamless Steel Tube Plant

TSG Transportation Systems Group Products R&D  Corparate Research Development
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Annexure 2 : List of Product Committees and Technical Committees

Product Committee

Voo Ntk W=

A th W =0

17,
18.
19.
20.
21.
22,
23.

. Steam Turbines

Turbo Generators

. Boilers
Boiler House Auxiliaries
. Valves
. Piping

Hydro Turbines

. Hydro Generators

Capacitors

. Traction Equipment
. Transformers

. Compressors

. Industrial Turbines
. Pumps

. Heat Exchangers

. Oil Field Equipment

Control Equipment
Controlgear
Ceramics

Meters

Switchgear

Motors

Spares & Services.

Technical Committee

noawN e

6.
ik
8.

. Rotating Electrical Machines

Mechanical Rotating Machines—Thermal Plant.
Static Electrical Equipment
Boiler, Boiler Auxiliaries and Coal Programmes

. Non-conventional Energy Sources, Specialised Engineer-

ing Areas and Futuristic Projects.

Mechanical Auxiliary Equipment/Thermal Plants.
Power Controls and Systems

Hydro Turbines and Hydro Systems Engineering

w

9. System Engineering.

must be prepared to reorganise and adapt themselves to
changing environmental priorities and constraints. It
is in this spirit that so many changes were introduced
in BHEL owver the years. Organisations are composed
.of people which makes organisational development

process complex yet exciting to tackle. This creative
element has been in the forefront in BHEL in keeping
the corporate strategic planning alive and vibrant. we,
in BHEL hope the same will help us tide over the
uncertain future with creditable performance.
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Strategic Planning in a Small Firm

K. KITTAPPA

The performance of an organisation, this paper
emphasises, depends on the ‘Strategic Thrust’ that the
organisation can exercise to counteract the
environmental dynamics. Strategic budget is a factor of
importance to Strategic Thrust and is a product of
managerial capabilities and the managerial perception of
the environment and the managerial aspirations. In this
paper is described the performance of a Small Industry
and development of a Strategy Plan for its growth and
development.

| Mr. K. Kittappa isa Director, National Productivity Council.

Strategies, Objectives & Small Firms

The economic results of an organisation depend on
the “Strategic Thrust’ the organisation can exercise to
counter the environmental turbulances. The magnitude
of strategic thrust is decided by the strategic budget
developed and the quantum of resources that could be
committed. The economic result is then the result of
the matching between the strategic thrust and the
forces of environmental turbulances.

The strategic budget level in turn is a product of the
organiation’s perception of the environment, aspirations,
the individual and group leadership, the organisational
culture and more of the managerial and logistic capabi-
lities. These factors are not totally exclusive and the
factors like individual or group leadership and capabi-
lities influence the aspirations which in turn affect the
acquisition of capabilities.' The leadership more often
than other factors affects the ‘strategic behaviour’ of
the organisation. The management changes are not
unusual. When the power shifts at the top, the
strategic behaviour as well shifts; it may be as small
change as change in budgetary behaviour, adaptation
in strategies or a total shift or strategies. When
Mr R.C. Geigueta took over as Chief Executive of
Coca-Cola (U.S.) (1981) which was loosing its market
leadership to Pepsy in U.S., and was hitherto increasing
the thrust to improve the market share and saw a shift
in strategy. The change was to search and stabilize in
new markets rather than spending the resources on
recapturing the market share!

The strategies are not merely for achieving profit.
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The main objectives for which the long range planning
and strategic planning are developed are ‘Growth and
Stability’ of the organization.® The enterprises cannot
afford to stay stagnant at the same level of business
operations. They have to grow not only due to internal
stresses like better dividends and frustration among
employees (stagnation in posts and grades etc.) but also
due to life cycles of product, technological changes in
process and product, changing policies of the control
factions like Government and Financing Agencies.
Above all ‘growth’ becomes the main objective in
organisations whose leadership have high aspirations,
ambitions and innovative capabilities.

There can be no business without risk; especially
growth plans encounter more risks, than normal opera-
tion. But a business plan cannot be developed to take
blind risks; the enterprises take calculated risks in
selecting their venture programmes. Many maintain a
part of the existing—even though only moderately
paying—business till they stabilise in new ventures.
They also develop strategies to stay at the grown level
of operation. All these are done to ensure ‘stability’.
Hence in most organisations the objectives are ‘growth
and stability’. Problems of small firms: These argu-
ments on strategies and objectives suit larger firms
more aptly. But the picture is very different in smaller
firms. The problems of smaller firms are very different
than the larger omes. The smaller firms are also
constrained on the options available. A brief discus-
sion on constraints experienced by small firms in respect
of long range planning may be useful at this stage to
understand their behaviour.

The work load on the owner/partner is usually heavy.
He has to do almost all functions of management.
Since he cannot afford to have many tiers of manage-
ment, he is bogged down with day-to-day operations
and trouble shooting and he finds very little time for
any conceptual exercise on long range planning.

The turn-over of skilled technicians is very high
especially in the trades of salesmen, designers and
supervisors. In one company which produces indust-
rial equipment this problem was very acute. In this
company diploma holders and degree holders used to
Join the company in design cell/sales cell and after a
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year or two of experience they used to leave the
company to join medium or large industries. This
affected the progress of the company to a great extent.
The reason for the turnover is not only the low remu-
neration compared to bigger industries but also less
independence and therefore less job satisfaction due to
top management’s interference. Such frequent changes
resulted in inadequate involvement of lower level
management in the strategic management of the firm
and also consume the time of top executives in selection
for training etc. This also results in top management
resorting to secrecy about designs, customers, financing
etc. Retaining secrecy, excess interference, less job
satisfaction and turnover then become a vicious circle.
These factors form a positive feedback loop in which
the values only increase with time.

Thke small firm operates with low capital. Very often
managing cash flow for the normal operation itself is a
big task. It is very difficult to commit resources/
money for longer durations on venture strategies.
Hence the strategies have to be for shorter durations
and are limited by the quantum of resources available.
The low level of operation does not allow experiments
with risk capitals.

The market share of an individual small firm is very
low. Only a few exceptional companies like the one
referred in this paper have a good market share in one
or two ‘Product Market Combination (pmc)’. This
results in heavy competition in the pmes. Management
of majority of smaller firms have reconciled to the fact
that the low strategic budget—the resources and
money they can afford to commit for development,
promotional activities etc. will have very little influence
on the turmoils of the market generated by changing
market conditions/competition.

The other handicaps are information and perception.
Very little information is generated and collected inside
the firm. When information structures like even
budgeting and costing are totally absent in these firms,
we cannot speak of ‘strategic information base’ and
‘competitive information system’. The managements
are not exposed to such new ideas and suffer from
perceptual limitations of not being able to see beyond
the budgetary period of one year.
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So it is the Operational Plan which has the higher
priority than the corporate Strategic Plan in such
firms.

Going in for Strategic Planning

Inspite or all the handicaps the small firms have,
some are very successful, A few of them even have
well drawn-out plans for a longer duration than the
budget horizon. Why do they go in for long range
plans ? The management which is ambitious, who
have bigger dreams cannot be satisfied with limited
results they have been achieving. They would like to
widen their vista of operation and improve the perform-
ance of the firm.

The management who think they are capable of
performing better, have higher capabilities than what
the firm demands to-day and better knowledge and
skill cannot allow their skill to rot. They thrive for
better performance and this leadership creates a
‘strategic shift’ in the firms behaviour.

Some others are motivated by the success others
have achieved as compared to their own stagnation.
Usually they resort to long range planning when major
crisis strikes the firms.

The Firm

The firm whose case is discussed in this paper is
registered as a small industry. The factory was origi-
nally a cycle parts manufacturing unit. The present
owners, with capital raised through friends and rela-
tives, floated a partnership company and bought the
factory in 1971.

The cycle Manufactures and retail outlets were the
customers for the products at the time of taking over.
The Cycle Manufacturers in the region were patronis-
ing their own ancillary units and as such large orders
from them were only ad hoc. The competition in
the retail market was high. Further the retail market
being very widely scattered (topographically) it needed a
huge sales force. One of the four brothers who took
over this company, an engineer, also had some expe-
rience in the design of material handling equipments.
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Hence the new owners decided to diversify into fabri-
cation and material handling equipments business and
discontinue the old products. So the reliable handling
equipment company was born. We will refer to this
company in short as RHE henceforth.
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Sales figures are expressed as decimals of sales year under
reference.

Exhibit 1—Actual sales i the past

In the past years the firm tried many businesses and
there were many additions and deletions to the product
line. Many of these changes were not planned but
purely accidental. In spite of such variations in pro-
duct lines the company registered a continuous growth.
The management was always trying for higher sales
because they knew that higher sales mean higher profit.
So the management was not worried about stablising
in any product or market or channelising the opera-
tion. But in the three years, prior to the year under
reference, the steady growth pattern in sales was not
maintained (Refer Exhibit-1). All figures in this exhibit
and others are express in terms of sales in the reference
year. There was a growing concern about the dip in
sales value especially in the past two years. This
prompted the management to seek outside assistance
in analysing the situation.

The main idea behind seeking external experts help
is to analyse the reasons for the failures of past and to
develop sound policy for growth. The outside consul-
tants, analysed the situation and agreed to provide
consultancy. It was decided that the consultant will
provide only the process and steps of planning and al
the data collection, analysis etc. will be carried out by
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the company personnel only,
consultancy’.

It was thus a ‘process

Product Growing

The firm’s past performance was analysed thoroughly.
Many problems were encountered during the analysis,
as it is usual with smaller firms, proper records were
not maintained even on the important -categories.
Wherever necessary data were developed through esti-
mations and extrapolation for essential information.

The products manufactured in the past were analysed
and an attempt was made to categorise them. Similar
products were grouped under separate ‘product groups’;
this grouping was later used to identify the ‘pmc’
combinations and to estimate the market size, growth
rate, special characteristics of market etc. This exercise
led to the identification of nine distinct product groups.
The group wise sales for the past years are shown in
Exhibit-2.
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Exhibit-2—Productwise Sales
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Present Scene : Product, Market, Management

Approach

Product Group-A

Product : This is an equipment used for cleaning of
underground sewer lines. It consists of
two structures with drive motors which are
placed above two adjacent manholes of the
sewer line. Buckets attached to wire rope
are pulled by the motors to clean the
sewer line.

Market : The management has identified about 80

municipalities and corporations as the
users.

Manage-
ment
Approach

: RHC is the pioneer in this products. It
was a monopoly product of the company
for many years. Only in the last two
years or three, other firms tried to market
the product and only one of them succeed-
ed in selling two units each year taking a
market share of 10 per cent. The total
number of machines sold is steadily
increasing, In the previous year RHC
and its competitor totally sold 18 equip-
ments. But this| is no indication of the
market potential. Later on it was accep-
ted that only a small portion of the market
has been exploited so far. The manage-
ment is too happy that they are the market
leader and decided to stay at that position.

Product Groups-B & C :

Product : PG-Bis an equipment with motor used
for cleaning any blockage in the sewer
line. This can be hanged from the
shoulder of a man and with required
length of chromoflex rods (PG-3) and
special attachments at the other end of
rod, the blockages can be cleared. PG-3
is rods used for this equipment and also
sold as accessory and replacement.

Market : Same as Product Group A
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Manage- : Same as PG A
ent

pproach

roduct Group-B .

Product : This group is small wheel barrows supplied
in large quantities usually above 50 nos.
Market : Large industries and civic bodies.
anage- : The internal work load is much less and
ent the profit margin is also good. Manage-
Approach ment does not try hard to get the orders

but never refused any enquiry received.

Product Group-D :

Product : This group is winches of different sizes.
No standardisation has been attempted.
Each time the product is designed and
manufactured as per order specification.

| Market : There are two markets for this product.
One is railways where the winches are
used to haul wagons for shunting. The
other is shipping where it is used for
handling shipways and ladders. There is
recession in this market.

Manage-
ment
Approach

: Comparatively the volume of sales is low
but would like to continue.

Product Group-F :

Product : This group is cranes. The company tried
many types of cranes and faced technical
design problems. Finally they settled
down for overhead travelling cranes only.
Recently there developed a stiff competi-
tion for this product.

Market : The customers for this type of cranes are
the medium and small industries. Since the
product is simple to manufacture tiny

industries started under ‘une_:mployed
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graduates scheme’ have entered this market.
With their low overheads they are able to
quote low and bank most of the orders.
RHC has realised the slipping of the
market and has been quoting low to esta-
blish itself back in the market. RHCis
successful in winning a few tenders.

Product Groups-G & H :

Product : Recently the firm had a few orders for the
manufacture of Screw Conveyors and
Bucket Elevators for handling powdery
material from sugar and other sectors.
Market : Sugar and chemical factories.

Product Group-I

Product : This group includes all miscellaneous
orders handled by the company like fabri-
cation of air conditioning ducts, water
tanks, etc.

Market : Miscellaneous and difficult to specify as
the jobs are accepted from all sectors
including construction sector.

Manage- : The profit margin is very high with this

ment product but acquiring orders is difficult.

Approach The management likes to continue this

product and more so to increase sales in
this field.

Developing Strategies

The next task was to search for a suitable planning
system and model for this firm to aid strategy develop-
ment. As with any small industry this firm was also
suffering from insufficient documentation. Even costing
systems were not there in the company to identify the
extent of product wise profit made by the company; the
consultant had to generate information to compute the
input resources requirement for each product and the
profit. Further the company cannot afford to generate
information and maintain any elaborate planning
system. Forecasting for a longer horizon like 5 to 10
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years may produoce too hazy a picture which may not
be useful,

A few approaches in strategic planning models have
already been tried world over for decision making on
‘business operation level adaptation’ and integrating
planning needs successfully. To name a few, Business
Screen Matrix developed by General Electric Company,
Business Portfolio Matrix by Boston Consulting Group,
Model for small firms by Lemmens smeet, and TOWS
Matrix by Heinz Weihrich. There is also another
simpler approach which recommends writing down the
strength weakness etc. separately and listing down the
appropriate strategy and the strategic implication and
later evaluating the strategies. These methods are
briefly described in subsequent paras.

Business Screen Matrix: General Electric developed
and used a matrix® to aid the strategy designers in
developing and evaluating strategies. Exhibit-3 shows
GE’s Business Screen Matrix. Basically it consists of
two sets of critical variables. Business Strengths and
Industry Attractiveness. Each variable is divided into
three ratings-high, medium and low-with a result it is
a nine cell grid. The position of any product of the
company in any specific grid cells is its comparative
position in the two variables—Business Strength and
Industry Attractions. A few factors used to evaluate
the product position against the two variables are
listed below :

BUSINESS STRENGTH

!
STRONG AVERAGE WEAK,
INDUSTRY | HIG @
ATTRAC- % 2-07
TION \_/
MEDIUM 2-T1 @
Low

BS—Relative Mkt share, price competitiveness, product quality
competitor information, sales effectiveness. share of market

TA—Market size/growth rate, profit margin, competitive intensity,
cyclicality, seasonality, scale of economics

Exhibit 3—Business Screen Matrix (GE)
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MARKET GROWTH RATE

HIGH Low
cow
HIGH
Pl
Bl
Low
DoG

Exibit 4—Business Portfolio Matrix

Business strength Industry Attraction

Relative market share Market size

Price competitiveness Growth rate

Product quality Profit margin

Knowledge of customer Competitive intensity

Sales effectiveness Cyclicality

Geography Scale of Economy

This model needs a strong information base, to feed
the factor and locate the product in the grid cells.
Further this matrix analysis does not give adequate
attention to new industries that are beginning to grow.

Business Portfolio Matrix : Boston Consultancy
Group developed another matrix (Exhibit-5) which
essentially shows the linkage between the business
growth rate and the relative competitive position of
the enterprise (identified by the market growth rate
and relative market share) (3,4). This matrix is also
called as Growth Share Matrix. As shown in Exhibit-
4 it contains only four grid cells. However, this
approach has been criticized as too simplistic and the
growth rate criterion has been considered insufficient
for evaluating the industry’s attractiveness. Similarly
the market share as a yardstick for estimating the
competitive position may be inadequate.®
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TOWS Matrix : To overcome the handicaps of the
apove two matrices and also other matrices like ‘com-
Ppetitive position, vs stage of product/market evolution

INTERNAL STRENGTHS
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carrying out a situational audit and writing down a
few important strengths, weaknesses, opportunities
and threats. Then they are incorporated in the matrix

INTERNAL WEAKNESSES

INTERNAL -> S e R S N
FACTORS
Ry R Lt e e R ol
EXTERNAL
1 g N e S AN ke
¥ ¥
EXT-OPPORTUNITIES = SO : MAXI-MAXI £y WO : MINI-MAXI
B . R n 1
| - I~ RENERE, LTS SEE 2) 2)
or DRPSCNRIRR ). - C T 8 3)
Bl o D s
7 7
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T1 = coirivivunnarnsisnaransssoinns 1) 1)
T2 = vivioviecanshosingonsaniynanes 2) 2)
3)
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“Exhibit 6—Lemmens Smeet Model in Strategic Decision Making

‘Matrix’ (CW Hofer & D Schendel), ‘Structural pressure
Vs Financial Pressure Matrix’, ‘Degree of discretio-
nary Ttesponse potential vs Degree of predictability
Matrix’, which are developed for different specific
purposes, Professor Heinz Weihrick® suggest TOWS
Matrix for strategy development. The general format
of this matrix is shown in Exhibit-5. This involves

Exhibit 5— Tows Matrix

and the strategies are then thought of and written in the
four grids. In the grid ‘50° strategies to maximise the
use of strength with any matching opportunities (Maxi-
Maxi) are written and so on. This helps in developing
strategies to use the opportunity or strength and at the
same time ensure ‘synergy’. Further it helps in elimi-
nating those which contravene with the threats/weak-
nesses vice versa.

Lemmens Smeets model for small firms: Mr Arie
Nagel in an article based on the work carried out in
about 50 firms presents a much simpler model for
strategy formulation for the smaller firm (b) The model

is shown in Exhibit-6.

Approach Adopted and Findings

The firm under discussion is a small firm with almost
no information documented about the past. As usual
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with smaller firms, here also management have thought
of policy planning due to a signal-in this case it is
stagnation in sales etc. The planning process may be
acyclic. Hence the management and the consultant agreed
to avoid any elaborate planning procedure and use a
simple system which could be maintained by the inter-
nal personnel after the consultant leaves. For the
purposes of developing the strategies and integrating a
simple approach similar to Lemmens Smeet model and
TOWs Matrix was originally adopted in this case.

Exhibit 7—Productwise analysis

Product  Price Profit Own Market Growth in
Group Rs. 1000 Contri- Sales Share Demand
bution
A 80  High High High(90%) High
B 25 High High High (80%) High
C Medium High Medium High
D 0.5 High Low Low Medium
E (Ships) 30 Medium V.Low Low Low
(Railways) 50 Medium Low Low High
F 80 Negative  V.Low Low Medium
G 200 High Low V. Low Medium
H 180 High Low V.Low Medium
1 High Low V. Low Medium

Simple models ( manual ) were first developed to
compute the work load, cost of material etc. required
for each of the product group and to estimate the profit
contributions. Past records were analysed to get the
number of tenders received, quoted, matured and to
compute the maturity ratio. Information were collected
on market conditions through discussions with outside
agencies, salesman and secondarv information sources.
The same are given (without figures) in Exhibit-7.

A series of management meetings were conducted to
carry out SWOT analysis. The findings are listed below:

Strengths

S1 Good design capabilities.

S2 Comfortable cash flow position with bill purchas-
ing facility from bankers.
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S3 Market recognition in products PG/A, B & C and
high market potential.

S4 Company’s present status—registered as small
industry.

Weaknesses

WI1—High turnover of technical personnel
W2—Disorganised Sales force
W3—Costing & Labour control information

W4—Products are easier to copy.

Opportunities

Q1—Growing markets for products PG/A, B, C, E
(Railways) G & H

Q2—Competitors for products PG/A, B & C are not
very aggressive

Q3—Acceptance and success of PG-G & H by
customers

T1—Imitators entering the market in PG/A, B & C

T2—Competitors with small overheads for product
PG-F

T3—Competitive market structure generally for all
products

Using the SWOT analysis the committee discussed
about the strategies to be followed. A few of the deci-
sions are indicated below :

Strategies

ST—1 : Aggressive marketing in civic 01, SI

market sector for products SG/

A, B & C (The total sales is no

indication of the potential

demand which is much higher.

Conduct demonstrations, parti-

cipate in exhibitions, advertise

the name of present users and

and regular sales cells)

ST—2 : Develop the new market for SI, W4
product Sh—A, i.e., with big 0/, T!

housing colonies of industries,
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B3

ST—4

ST—5

ST—6

Develop industrial use market
for product SG-B and C,ie.,
chemical/process industries.

- Make sub-assemblies of SG-A S2, 0]

& B and keep ready instead of
of manufacturing to order

: Introduce special technical SI, S3,

features and patent them for 01, TI, T,
product PG-A & B. Develop

total wagon handling systems

and sell to Railways instead of

selling only the winches.

. Discontinue sales to shopping T4, W5

market (SG-E) and sales of 72, W5
product PG-F

: Reorganise sales force. Train & w2, 01

have ‘product salesmen’ for
PG-A, B & C and ‘common
salesmen’ for all other products
regionwise & sectorwise.
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Long-Range

ST LR : Develop PG-G & H for perfection Obtain
collaboration for products like load markers
cleaners, etc. for civic market.

Based on the above and other strategy guidelines a
plan was prepared. All the input expenses required
including additional manpower, sales expenses etc. were
incorporated and the total short term and long term
loan and capital restructuring required were worked
out. A series of discussions were held with the partners/
bankers to see the feasibility of raising funds. Bankers
agreed to raise the bill purchasing facility limit but not
to the extent the company required. The plan was
revamped taking into consideration all the constraints.
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/\ A 1@ grow enough to feed
\ Wourselves— no small
achievement considering that
, India is the second most
populous country in the world
which had had to spend heavily
' on imports of foodgrains.

We are one of the leading
industrialised nations of the
world—we produce everything
from radios to computers, needles

to the most sophisticated
Let us machinery and equipment.
@ We have more trained scientists
I and technicians than any country |,
in the world (except USA and i
USSR). Joint industrial ventures

®
are being set up with our help in
many developing countries.
a€nevements
\'.

These achievements have given

us the skill and ability to fulfil the
tasks set out in the Five Year ]
Plan and 20 Point Programme. I

We March Forward To
A Confident Future

davp 83/120
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erceived Role Stress and

mployees’ Productivity

DR. A.K. SRIVASTAVA

| The study aimed at determining whether or not the
employees’ potentiality to produce comparatively more
influences their perception of role-based stress. The
sults indicate that the employees belonging to high and
law production groups significantly differed from each
other, with regard to their indices of perceived role siress.

e employees producing more were observed to perceive
lesser ambiguities, conflicts and workload with respect to
their job roles as compared to those belonging to low
production group.

-

Dr. A K. Srivastava is in Department of Psychology, Banaras
Hindu University, Varanasi—221 005.

The employee in organization is not absolutely
independent in performing his prescribed job activities.
He has to perform in accordance with various relevant
communiques and expectations of the others around
him at job. Thus, performance in organization is not
contingent upon only the task activities and behavioural
settings, but also upon patterns of ‘interpersonal con-
nectedness’ within which those task performances take
place. The prescribed job activities that get to be
performed in context of the organizational interpersonal
connectedness are referred to as ‘job role’. But on
certain occasions and to certain employees the demands
of the job roles might prove to threaten to exceed
occupants’ capabilities. A psychophysiological state
of the employee resulted in by the demands imposed by
job roles which threaten to exceed his capabilities may
be denoted as role stress or role-based stress. Amnalys-
ing the dimensions of role stress Kahn et al. (1964)
and McGrath (1976) identified ‘role conflict’ and ‘role
ambiguity as its two major sources. Besides the two,
perceived ‘role overload’ has also been reported to be
a subform of role conflict.

Role stress is not an absolutely objective phenomenon,,
rather it is subjectively experienced, as it is contingent
upon the employee’s cognitive appraisal of the stressing
agents. The emotional, physiological and behavioural
responses viewed as indices of subjectively experienced
stress are greatly influenced by employees interpretation
of the objective stress situations, which, to a great
extent, depends upon his relevant personal attributes
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expzriences. Among others employee’s production
capability might prove to be a prominent factor to
extend significant effect on his perception of and
reactions to role stress.

In the present era of high stress and anxiety there has
been much emphasis in research on organizational
stress : its causes, correlates and effects on job behavi-
our. A number of studies have highlighted the effect
of stress, general as well as specific, on task perfor-
mance (Hebb, 1955; Easterbrook, 1959; Cofer & Appley,
1964; Lowe, 1971; Lowe and McGrath, 1971; Greene
& Organ, 1973; Schuler, 1977; Srivastava, 1930). But
the proposed study purports to alternatively conceptua-
lize the stress-performance (production) relationship,
considering the second asthe determinant of the first
rather than vice-versa. In the framework of theoretical
propositions, it is hypothesized here that the employees
attributed with high productivity, due to his high
motivation and confidence to adequately meet the
exceeding‘ demands of job role, would be perceiving and
experiencing mild role stress as compared to those
possessing low production capacity.

Methodology

Sample :—The sample of the study consisted of 60
skilled workers from the mechanical section of the
Dieszl ‘Locomotive Workshop, Varanasi. The subjects
‘were randomly selected from two specific groups, i.e.
-«constantly high producers (N=30) and low producers
(N=30) from the high and low production groups. The
categorization was made on the basis of personnel
production records of last one and a half year. The re-
corded production indices were also verified by the
employees’ assessment by their supervisors. The average
of the “hour-saved” by the high production group has
been 84.772 (¢=4.058) while it was only 39.712
(c=8.569) for the low production group. The two
groups were kept comparable to each other with respect
to the average age, length of service and salary of its
members.

Variables and Measures :—The study involved
measurement of two variables, i.e. productivity (L.V.)
and role stress (D.V.). The official production record’
was taken as an objective criterion for determining
employees’ f)roductivity. The ‘hours saved’ by the
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employee in completing his assigned task in a period of
six months was taken as an index of his productivity.

To ascertain the extent of employees’ perceived role
stress three sub scales of the Occupational Stress Index
(Srivastava & Singh 1981) were used. The stress arising
from role overload, role ambiguity and role conflict
were taken into consideration to work out an index of
role stress. The high and low production groups were
compared with each other with regard to their indices
of perceived role stress.

Results : —The results obtained out of the statistical
treatment of the data are recorded in the Table 1
and 2.

Discussion

A perusal of the results of the present study catego-
rically establishes that the employees maintaining a
constantly high production level by virtue of their
attributed productivity perceive and experience lesser
stress arising from their job roles, whereas, the emplo-
yees producing constantly low do contrarily. It is ap-
parent from Table-1 that the high and low production
groups of the employees significantly differ from each
other with regard to their indices of perceived role
stress arising from role overload, role ambiguity and

Table 1 Comparison of the High and Low Production Groups with
regard to their Perceived Role Stress

Perceived Role Stress
N X a R
Perceived Role Overload

Production Groups

15.00
18.57

4.04
3.73

High production group 30
3.55%+
Low production group 30
Perceived Role Ambigutiy

10.03 2.69

22976 303

High production group 30 S
Low production group 30

Perceived Role Conflict
12.40
15.63

3.14
3.36

High production group 30
' 3.86%*
Low production group 30

*+p>.01




e2: Correlation between indices of production and perceived
role stress of the employees of the combined group
(N=60).

‘I’TCEWED ROLE STRESS AND EMPLOYEES’ PRODUCTIVITY
1

Variables r

Production and perceived Role Overload -.28*
Prpduction and perceived Role Ambiguity —.37%*
Prpduction and Perceived Role Conflict —.37%
*%p > .01

*p> .05

rale conflict. The results also indicate inverse relation-
ship between the two variables studied here. The
obtained results confirm the proposed hypothesis, and
alternatively conceptualize the stress-performance
(Jegativc) relationship.

The findings of the study may be explained with
réference to the fact that the cognitive appraisal of the
objective role stressors of high producing employee i
influenced by his positively prejudiced job attitudes,
rasulted from his self confidence to cope with exceed-
ing, and conflicting demands of the job roles and his
sh n achievement. Atkinson and Feather’s (1966)
stulations that high n achievement generates attrac-
n for the task and that people with high index of
achievement voluntarily use and get tested their
abilities and are attracted towards comparatively difficult
d risky tasks with less apprehension about failure,
shitably explain and interpret the findings of present
investigation. Besides, the employee frequently facing
d successfully meeting with the exceeding demands
job roles becomes ‘stress resistant’.

Another prominent fact which emerged out of the
udy is that the stress arising from role ambiguity is per-
ived and experienced is least as compared to the stress
used by role overload and role conflict by the emplo-

s belonging to high productivity group. The percep-
tion of role ambiguity has been observed to be mode-
ted to the maximum by the effect of employee’s high
oductivity. Since role ambiguity is a direct function

the discrepancy batween the information available to
the employee and that what is required for adequate
rformance of his job roles, a highly productive
ployee is more likely to be more compstent, well
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informed, and quite clear and confident about his job
role and its execution, and therefore, perceives the
stress arising from role ambiguities in the least.

It may also be argued that the high producing em-
ployee, as being quite confident of retaining his job,
as well as of getting due promotions, does not tend to
be uncertain and anxious about his ‘job security’ and
‘advancement-opportunities’. ~ Ambiguity also comes
from high rates of changes in job role, technology, and
organizational environment. But the high capacity to
adjust with the demands of new situations of the po-
tential employee makes him “immune’” to particularly
such stress as arising from immediate changes in the
job role and work environment.

The notion of a positive relationship between pro-
ductivity and job satisfaction also helps explaining the
present findings. Since the high production leads to
job satisfaction (Locke, 1970; Porter & Lowler, 1968;
Ford, 1969; Siegal & Bowen, 1971), and job satisfaction
negatively - correlates with stress arising from role
conflict (Miles, 1975; Schuler, 1975) and role ambiguity
(Lyons, 1971; Green & Organ, 1978; Miles, 1975;
Schuler, 1975; Beehr, 1976), the employees’ high pro-
ductivity may also bz supposed to be negatively cor-
related with their role stress.

McGrath's (1970) formulation that perceived rein-
forcement or consequences of the performance can
operate to reduce the level of subjectively experienced
stress seems to have applied here. As the highly poten-
tial employees, selectzd for the present study, have been
receiving ‘extra wages’ for their excessive production.
The perceived monetary reinforcement for their efficient
performance would have operated to influence the em-
ployces’ perception of stress arising from job roles and
its subjective experience specially in the present times
of economic predominance.

Conclusion

The results of the study enable us to coaclude that
the employees’ potentiality for better job performance in=
fluences, their perception of work-load, ambiguities and
conflicts relating to their job role. The employees
producing more, by virtue of their high coping capacity
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and motivation, perceive lesser role stress as compared
to those maintaining low production level. Therefore,
it may be established that not only the perceived role
stress influences employees’ job performance but their
performance level also determines their perception of
role stress to a considerable extent.
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Management of Research and Development

Dr. G. C. BERI

In recent years, research and development activity has
béen receiving increasing attention. However, mere
guantitative expansion of this activity will not be enough.
‘hat is required is to ensure proper selection, completion
ahd commercial application of research and development.
In this respect, management can play an effective role.
is article highlights the role of management in
handling some major problems such as the selection of
research personnel and research projects, research
dgeting and linkage between technical innovation and
Tarketing. It finally emphasizes the need for a forward
ldoking management so that it can really be a catalyst
or research and development activity.
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R & D is Growing in importance

In the modern world, there is an increasing awareness
not merely of the importance of technological innova-
tion but also of the various related problems. This is
evident from a plethora of literature available on the
subject. There is an imperative need for technological
innovation in developing countries so that they can
bring about desired improvement in the standard of
living of their people.

Research and Davelopment (R & D) activity leads to
technological innovation. It can be undertaken by such
agencies as business and industrial firms, research institu-
tions and cooperative bodies like trade and industry
associations. However, mere promotion of R & D
activity in quantitative terms is not enough. What is
required is that R & D activity should be meaningful,
successfully completed and finally exploited commerci-
ally. In this respect, the role of management is crucial
but it does not seem to have been fully recognised and
understood. The present article attempts to highlight
the role of management in R & D activity and discusses
some major areas where management is required to do
decision-making. Although its main focus ison R & D
activity of industrial firms, many of the observations
made here are also applicable to research and develop-
ment undertaken by research institutions.

In view of the increasing magnitude of R & D
expenditure in Indian industry, it has become all the
more necessary to ensure that industrial units get the
maximum benefit from it. An important factor that
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does not allow them to take the fullest advantage of
their R & D activity is its poor management.

Further, research and development is a joint effort
where several persons are involved. In a team work, it
is necessary that there should be proper understanding
among the members. This calls for proper organisation,
effective communication and purposeful direction of R
& D activity. That is to say, principles of management
become relevant for conducting R & D smoothly.

In the United States, an extensive study on R & D
Productivity’ was undertaken. It was carried out in two
phases—1973-74 and 1975-77, the latter having a wider
coverage. The study covered a large number of
industrial organisations, R & D managers, prominent
consultants, etc. Its findings clearly emphasize that
productivity of R & D activity, inter alia, depends to a
large extent on the management especially the top five
percent of its technical staff—persons who possess deep
insight in their areas of specialization, provide innova-
tive ideas for further exploration to the staff, sound and
crucial judgement and who are the decision-makers. It
has emphasized that in the years to come greater
professionalism in R & D management will be needed.
At the same time, it should be realised that management
of R & D activity is not so easy as it might seem at first
sight. This is because it deals with something unknown
and which has no existence at the moment. There is an
element of risk in the very nature of R & D activity
which makes its management all the more demanding
and challenging. It is true that experts in a chosen field
where R & D is to be undertaken would give serious
thought to the extent of risk involved before finally
deciding in favour of that activity. But the fact remains
that there is an inherent element of risk in the very
nature of R & D activity.

Management’s first obligation is to recognise its own
role as a catalyst for R & D activity. This implies a
basic understanding of the R & D process. It has been
observed by Michael Shanks that research has proved
most successful where management has been most
emotionally and intellectually committed to its success.
It has also flourished where there is a certain fluidity
and flexibility in the company structure, which permits
the interplay of personality and ideas, and where
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management is psychologically ready to alter existing
plans and patterns to accomodate change and innova-
tion.* Thus management must be forward-looking and
committed to rescarch and development. If the manage-
ment itself does not have its full faithin R & D activity,
how can it inspire confidence amengst its technical
personnel for research, development and innovation ?

Need for Specific Personnel Policies

The role of top leaderin R & D is very important.
There does not seem to be sufficient recognition of this.
It is worth emphasizing that in many innovations it is
the individual—a technical enterpreneur—who plays a
key part. A study, based on ten innovations in the
materials field, found that there was “a single champion
who could claim responsibility and credit for seeing
through the idea from germination to ultimate exploita-
tion”.? An organisation which offers sufficient freedom
to the top people to pursue R & D activity in their own
way would be more successful in innovation. Such an
organisation should be people-oriented rather than
product-oriented, and the people around whom the
organisation is built enjoy the freedom to move about
within their disciplines, from discipline to discipline, and
from research to development to testing and engineer-
ing.4

In order to ensure that R & D personnel perform
well and contribute their maximum towards the success
of their research work, the firm must have a congenial
environment. It is not merely physical facilities that form
the environment but many other aspects should also be
looked into. Officialdom and bureaucratic approach
must be avoided. There must be freedom for exchange
of views with each other on an informal basis. R & D
personnel should feel that there exists a professional
atmosphere which offers sufficient challenge. In the
evaluation of their work, absclute objectivity must be
adhered to and merit should be recognised and awarded.
This will act as an incentive to hard working and
competent people. Under such conditions, it will be
possible to retain highly qualified and competent R & D
personnel—within the organisation. At the same time,
it may be desirable not to offer too much security of
job. This may lead to complacency on the part of
permanent employees; their services may continue on
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the basis of their performance. Perhaps, it would be
better to offer contractual appointment for a period of
3 to 5 years subject to renewal from time to time on the
b£is of a satisfactory performance. Too much security
of] job is as much harmful as excess of insecurity leading
to|continuous tension and anxiety on the part of the
enjployees. The organisation should be able to develop
a good system in this regard.

(Many a time it has been noticed that there is lack of
direction of R & D activity. While assigning the work
to employees, they must be told the objectives behind it
and how its fulfilment is important for the firm. Mere
selection of certain problem for R & D and assigning it
tol the staff are not enough. There must be proper direc-
tion from time to time though excess of it is to be
avoided. The latter will dampen the spirit of initiative
arld inquisitiveness of the employee which are so import-
ant in R & D activity.

Another aspect in regard to the human factor is that
off technological obsolescence. In a society where new
technical developments are taking place frequently, it
may not be surprising if an R & D employee finds his
knowledge obsolete unless he keeps himself abreast of
h developments. Technological obsolescence will
bring down the morale of the employee who will lose
self-confidence and will feel handicapped by such
negative feelings. It would, therefore, be desirable for
management to impress upon R & D personnel to

b ‘ up-to-date in their respective fields of specialisation.

O lcassionally, seminars and symposia may be arranged.
It| should be obvious that it is the R & D activity that
leads to technological development and innovation, as

‘h technological obsolescence cannot be tolerated in
this activity itself. Persons, who tend to become
obisolescent and thus are not able to contribute much to
R| & D activity should either be withdrawn from it or
else be given some type of orientation. Suitable train-
ing programmes both within and outside the organisa-
tion should be devised for such people. Management
s]luld aim at developing them to the extent possible.

Tn this context, the findings of a study on industrial
R|& D may be cited. According to a study done by
Ashok V Desai, most of the companies covered by it in
survey of industrial R & D in India have no personnel

o
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rolicy and “the idea of recruitirg scientists with certain
qualities and building up their capability overtime—of
investment in human resources—is virtually absent.
When questioned (during the course of the survey), most
companies were of the view that turnover in their R &
D departments was too high to permit long-term person-
nel development.”s

These observations based on a field survey point out
that Indian management has not made serious effort to
develop a conducive personnel policy in respect of R &
D activity. In fact, rapid turnover of R & D personnel
should itself suggest that there is need for improvement
in the environment in which they work. In this regard,
a point that needs to be emphasized is that management
should endeavour to increase creativity of the R & D
personnel. A number of more or less formal methods®
are now available for enhancing the problem-solving
insight and creative capacity of individuals. These
methods can be tried out and those which yield good
results may be followed by management to encourage
creativity of its R & D personnel.

Basic or Applied Research

A crucial issue in R & D activity is whether the
management should promote only applied research or
basic and applied research. In the latter case, a further
question is how much of each type of research is to be
undertaken. Though industry cannot be equated with
university where most of the basic research is carried
out, the former must do basic research as well. It must
undertake enough basic research to keep its applied
research healthy.

The emphasis to basic and applied research will vary
from industry to industry and from one unit to another
within the same industry on account of such factors as
technical competence of the R & D personnel, availabi-
lity of financial resources, size of the industrial unit,
etc. It should be realised that basic or fundamental
research, which does not give any practical advantage
to the company in the immediate future, should not
be given up altogether. This would otherwise lead to
dissatisfaction among top scientists and engineers who
may go elsswhere to have greater scope in basic
research. g
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Choosing A Project

Then comes the question of right selection of a
research project. How does one identify a problem
which is not only researchable but also has a growth
potential for the enterprise ? Is it the top executive who
identifies a problem to bz taken up by his enterprise?
In several cases, many persons are involved in the
process of selection of a research project. It will b2
advisable to form a good team comprising engineers,
scientists, marketing experts, etc., to identify researchable
areas. It should also be clear that in the beginning
only a broad area of research has to be ascertained. It
is only when one gets along in that area and some work
has been done that there will be greater clarity in one’s
thinking. This will then help the firm in identifying the
problem on which work is to be carried out. Normally,
the choice of a project will be dictated by a variety of
factors such as the technical competence of the staff,
financial resources available with the firm, market
potential and profitability of the venture, etc. In almost
all cases, technical-cum-market-oriented investigation
has to be undertaken. This aspect is discussed later in

this article.

Social Responsibilities of Research in Business

There is an increasing realisation in the society that
business should discharge its social responsibilities.
Many enlightened business organisations have given
serious thought to this aspect and come out with specific
programmes to improve the social environment. Since
R & D is anintegral part of business activity, it is
desirable that it is in conformity with the social objec-
tives. For instance, our policy in recent years has bzen
that of import substitution and export promotion. In
view of this, management should give greater priority
to projects falling within these categories. Similarly,
research pertaining to control of air and water pollution
should be given precedence over other types of research.
The point to emphasize is that managemsnt’s awareness
of social problems and its concern to find suitable
measures to overcome them should, as far as possible,
be reflected in the priorities of its R & D programme.

Budgeting in Research

In order to decide the funds for allocation to R & D,
the first step is to formulate the broad guidelines of the
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R & D programme that fits into the overall objectives
of the firm. To begin with, it may be advisable for the
firm to set both maximum and minimum levels of funds
that can be devoted to its R & D activity. These limits,
in the initial stage, will be rather approximate and may
be arrived at in consultation with R & D executives
and the management of the firm. The final budget on
R & D activity should be built up by carefully scrutiniz-
ing and assessing the requirement of each project. “The
minimum programme must be large enough to insure
that the company’s desired competitive position within
its intended industry niche is maintained. A maximum
is set on programme size by the rate at which the com-
pany can organizationally and financially assimilate new
technology.””” Within these two limits, the firm may
profitably use a few guidelines in making its initial
budget estimate.

These guidelines are: (i) A specified percentage of
sales may be decided. (ii) Budget may be mostly guided
by the R & D effort of major competitive firms though
many a time such information may not be available.
(iii) The firm may apply the same rate for research
budget as it has planned for its growth. For example,
if the firm intends to achieve an overall 10 per cent
growth in its operations, then it may enhance its
research budget too by the same percentage. (iv) The
firm may arrive at the overall research budget by ag-
gregating the budget for all the research projects. Each
project should be considered on its merit. This involves
the estimation of overall budget by working from
bottom to the top. (v) The firm may follow the *Stra-
tegic missions” approach, which involves first the setting
of broad strategic goals by the firm such as market
penetration and profit goals for each product line, cost
reduction goals, public image goals, diversification and
flexibility goals, etc. It then decides on the R & D
activity which supports these goals. The firm continues
to allocate funds to a particular R & D activity as
long as it is satisfied that the activity will further the
cause of its strategic goals.

The last two approaches are obviously far more
comprehensive than the earlier onmes. It may be
mentioned here that many other methods are also used
by firms to determine their research budget. These
approaches are mostly based on formulae for estimat-
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ing the profitability of new research projects. However,
such approaches should be used with great understand-
ine and caution. These should not be used simply
betause they are available. Generally, when numerical
methods are used, one is likely to be carried away by
their results in total disregard to experience and judg-

nce the overall research budget has been determin-
ed, the question of detailed budgeting arises. This
involves the allocation of funds to different items such
ag salary and allowances of R & D personnel, travel
cadst, material cost, etc. A large part of the funds is
obviously in the form of salary and allowances of R &
D personnel. Apart from this allocation, the firm is
also required to draw a capital budget indicating the
proposals for acquisition of capital equipment required
far conducting R & D. It may be necessary at this stage
t0 balance and reconcile various estimates to yield the
overall figure. For this purpose, the management has
ta discuss various apects of R & D programme with the
R & D executives and other concerned officials.

It may be advisable to undertake periodical reviews
the budget in the light of progress achieved in R& D
d any other additional information that has become
ailable. Management should critically appraise the
ogress attained and examine whether it is commen-
shrate with the expenditure incurred and with the
tailed programme formulated earlier. While review of

ogress is necessary so that necessary corrective
easures may be taken before it may be too late to do
, it should not be very frequently undertaken. Suffi-
ent time must be given to R & D personnel to carry
ut their work without any fear and tension.

A periodical review and appraisal of R & D activity
By the management will avoid the wastage of scarce
resources and ensure their effective utilization. In this
connection, management should set up a system of
dccountability among R & D personel.  This could be
a very effective instrument of control.® Apart from this
it is desirable to undertake an overall cost-benefit ana-
sis of R & D activity on an annual basis. However,
is cannot be taken up initially—sufficient time, say,
ree to five years, should lapse before it is under-
ken. But, once it has been introduced, it may be
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undertaken on an annual basis. This too will enable
the firm to avoid wasteful expenditure.

Technical Innovation and Marketing

Finally, it may be emphasized that market potential
is an important factor contributing to the extension of
R & D activity to commercial exploitation. Innova-
tion is a two-sided activity which has been compared
to the blades of a pair of a scissors. On the one hand, it
is concerned with scientific and technical knowledge as
a result of research. On the other hand, it involves
the recognition of a need, more or less in economic
terms, that is, market potentiality.

It may be noted here that the literature on innovation
abounds in both the aspects. There are people who
emphasize original research and innovation and dis-
regard altogether the marketing aspect. Such an
approach has been called as ‘science-push’ theories of
innovation. In constrast, there are people who emphasize
the demand aspect. This approach has been called as
‘demand-pull’ theories of innovation. Instead of enter-
ing into controversy as to which of the two approaches
is correct, what is required is an attempt to combine
both the approaches. Management of R & D should
be able to see both technical feasibility and market
potentiality and establish a meaningful link between
the two.

However, there does not seem to be sufficicnt reco-
gnition of the market potential as an important factor
for the successful innovation. Aaron J. Gellman
observes that “the role of market analysis and market-
ing explicitly in support of technological innovation
seems little appreciated by those involved as innovators
and by senior policy-making and decision-making
executives.”® Though this observation was made ina
symposium held in 1969, it still seems to be valid since
marketing aspect is not yet fully appreciated.

In this connection, it is interesting to note that the
size of marketis important as it will ensure sufficient
demand for the new product. In several cases innova-
tion could not be commercially exploited in Britain
because of the small size of its market. In contrast, the
American market, being not only geographically large
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but also richer than the British market, led to the
commercial exploitation of innovations in both con-
sumer and capital goods. It has been reported that
this phenomenon “has been true especially of fast-
moving technologies with rapid obsolescence, where
the first into the market makes monopoly profits; with
prices descending, the late comers find the going hard.””1°

While the availability of a large market is a must for
commercial exploitation of - innovation, one cannot say
that large firms always have an advantage over small
onesin respect of R & D activity. Many a time, a
small firm has been found to be far ahead in R & D
activity on account of certain reasons. First, its small
size makes it more compact in the sense that more
cordial relationship among junior and senior staff exists.
Secondly, it has more effective communication system
at all levels. This enables its employees to appreciate
how a specific R & D activity fits into its overall
objectives and strategies.

So far as the Indian industry is concerned, marketing
aspect has remained rather neglected. - Many findings
of R & D have remained on paper and could not be
commercially exploited mostly because of lack of market
potential. It seems that R & D activity of research
institutions is subject to this limitation in a greater
measure than that of business and industrial firms.

Concluding Remarks

To sum up, management of R & D activity is a
crucial input on which its success largely depends.
However, it has not yet received the attention it
deserves. This is especially true in case of developing
countries like India. In regard to R & D, management
has to address itself to various tasks. To begin with,
it has to set its R & D objectives in keeping with the
overall corporate objectives. . This is to  be followed by
selection of research projects, recruitment of R & D
personnel, their retention and development in ths
organisation. Further, management has to determine
the overall research budget and its allocation to various
projects. Also, periodical reviews are to be made so
that progress made in R & D can be appraised and
corrective measures, if necessary, can be taken. Finally,
management has to assess the marketing potential and
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set up linkages between and

marketing.

R &D Projects

Since these tasks are complex and inter-linked, they
call for detailed and almost simultaneous consideration
of numerous factors necessary for a proper decision-
making. However, management that is devoted to the
cause of R & D can well look after these tasks provided
it is competent and vigilant. A forward looking
management can play a major role in hastening the
pace of technological innovation.
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Productivity Evaluation in Public Sector

S. A. KHADER

ithe

This paper presents a formal mechanism to evaluate

Productivity Performance and also a case of

-application of the mechanism in a Public Undertaking.

. S.A. Khader is Director, National Productivity Council,
w Delhi

Evaluating Productivity Performance

Managements of organisations particularly in public
sector have been striving to integrate productivity
objectives with performance objectives and organisa-
tional goals. During recent years, the strategic plans of
organisations have been including the establishment of
Work Study/Industrial Engineering/Management Ser-
vices/Corporate Planning functions in order to syste-
matise and strengthen their efforts. Organisations and
Institutions like BPE, SCOPE, PECCI, NPC, BHEL,
FCI etc. have been organising seminars/workshops to
analyse the ‘state of art on the productivity subject
from time to time resulting in consolidating their
experiences and achieve new heights of performance
and productivity. However, making the productivity
efforts systematic and more effective appears an impera-
tive need in the wake of the present global shortages of
resources of all types. It is timely that organisations
introspects and audits total efforts on productivity and
evaluate the out-come with a view to identifying the
factors impeding productivity improvement and take
suitable corrective actions. Like other outputs, pro-
ductivity performance also needs to be managed i.e.
planned, controlled and appraised. The formal mecha-
nism to investigate, evaluate and expose productivity
practice for Key personnel accountable is known as
Productivity Evaluation or Audit.

Productivity Audit
Productivity auditing is a process of monitofing and

evaluating organisational practices to determine
whether functional departments/divisions, and the
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organisation itself are utilizing their resources effectively
and efficiently to accomplish objectives. Where this is
not being achieved, productivity auditing recommends
necessary action to correct and adjust short-coming,
poor results, and system deficiencies.

This system tries to asses the vigour and thrust of
productivity efforts in the organisations. It evaluates
the quality of total productivity efforts and their effec-
tiveness and brings out organisational factors responsi-
ble for poor use of resources and potential. problems.
Such an evaluation would pave way to initiate appro-
priate remedial action and would lead to possible intra-
firm and inter-firm comparison between all types of
organisations/functions.

A Mechanism for Evalvating Productivity Efforts

Like any other evaluating system, the productivity
Audit also has four distinct phases namely

(i) Deciding the purpose of audit (usually to improve
productivity methods & practices)

(if) Working out a structure or rational standards/
norms and bench mark performance in various
factor components of productivity (like an
evaluating plan)

(iii) Comparing performance with standards or bench
marks (as an evaluation)

(iv) Identification of weaker areas and implementing
corrective measures for deviations/variances.

The method of evaluating productivity is some what
similar to the method adopted in traditional quantitative
Jjob-evaluation systems like ‘“Point Rated System”.
This system is rather a general one to that extent, but
it is systeratic and tries to assess quantitatively the
quality and effectiveness of total productivity efforts in
the organisation.

Productivity Evaluation in Public Sector

The public sector units have been giving considerable
attention to integrating productivity with performance
planning and control. The total productivity effort
could be arranged into the following major factor-
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components, with their relative importance (as a case
in a hypothetical public sector unit)

1. Productivity Targetting/Actions 15
2. Productivity Standards/Norms 20
3. Resource Utilisation 20
4. Responsibility Accounting &
Reporting/Organisation %)
5. Sharing the Gains/Losses 10
6. Research & Development 5
7. Human Resource Development 10
8. Social Responsibility 5
Total Productivity Eflorts R—

Like the degree concept used in job-evaluation systemr
each productivity factor is arranged in a rating scale
having different standards of achievement as bench
marks. Such standards are given point-values, to
evolve a rating plan of the following type :

S.No. Organisational Weight- Degree-Points
Factor age
I -0 Y v

1. Productivity Targetting/

Actions 15 15 2230:5 45 60 75
2.  Productivity Standards 20 20 40 60 80 100
3. Resource Utilisation 20 20 40 60 80 100
4. Responsibility Accounting 15 15 - 30:245 60 75
5. Sharing the Gains 10 10 20 30 40 50
6. R&D ] 5 =10 1S 20 25
7. Human Resource Develop-
= ment 10 10 20 30 40 500
8. Social Responsibility S 5 1 =18 op 25

Total 100 100 200 300 400 500

The definition of these standards/bench marks is an
intricate and exhaustive task and should be suited to
local requirements/conditions of the organisations/
functions under evaluation or comparison. Those
managers undertaking internal evaluation of their
organisations, should use these bench marks as guide
lines and use their personal judgement and internal
information to determine, the level of performance
achieved in that organisational factor.
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A typical application of evaluation system in an
dertaking is given below. The first productivity
udit revealed that this plant had a haphazard growth,
e to increasing market demand. This led to over
employment and slackness in all operating systems.

e employees were demotivated, absenteeism increased

ong with increased wastage of resources. The timely
cbrrective actions evolved through productivity auditing
ve led to considerable improvement in productivity
evaluated over a three year period.

Factor Weight 1st Year 3rd Year
Productivity Target/Actions 20 20 80
Productivity Standards 15 15 60
Resource Utilisation 25 60 100
Responsibility Accounting 10 10 30
Sharing the gains 10 10 30
&D 10 30 40
Human Resource Development 10 20 40
Total 100 165 380

The public sector industry comprises of diversified
dustrial units ranging from those producing consumer
I:Jods like contraceptives to heavy machine building
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plants. While the physical outputs from these undertak-
ings vary the productivity vigour in all the organisa-
tional activities remains common. If this vigour in the
managerial groups of different undertakings is investiga=-
ted, measured, compared and remedial actions taken,
improved productivity and production porformance
will automatically be ensured. Such an evaluation of
productivity is possible with this approach discussed
earlier. Organisations like BPE, SCOPE, will be able
to easily compare all PSUs against a common scale.
Individual undertakings can utilise this approach to
focus their attention more sharply on weaker areas of
productivity. In addition inter and intra-unit comparison
of divisions/departments, projects and plants is possible
on rational basis.

One major limitation is that the system is only
systematic and could be subjective to views/impressions
of the person undertaking auditing. A defective evalua-
tion may jeopardise the total exercise and development
of the plan has to be undertaken with considerable
caution, keeping in mind the purpose of the audit and
also incorporating as much quantitative data as possible
in the definition of standards or bench Marks. Inspite
of these limitations, a system to provide a few rational
guidelines for improvement is better than “no system™

at all.
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FIRST ANNOUNCEMENT
AND
CALL FOR PAPERS

National Conference on Industrial Engineering, 1983
(December 22-23, 1983)

Theme : Industrial Engineering : Profession & Education—in India

Venue : NITIE, Bombay

Industrial Engineering (IE) has by now been established as a very important function for the growth
and sustenance of any enterprise. In fact, this discipline has found an important niche in all fields of
human endeavour. As such, the time has now come to take stock of how successful have been our
attempts to increase productivity consciousness through Industrial Engineering practices. Further, it is
also necessary to review the extent of their usefulness in the context of the general economic/industrial
environment prevailing in India and other developing countries. It is with this background that the
National Institute for Training in Industrial Engineering (NITIE) announces a conference with the theme
“Industrial Engineering : Profession & Education—in India”,

Original papers in any of the following areas are invited:

* Role of IE profession in meeting National Objectives—Achievements & Gaps.
* Development/Applications/Contributions of IE and related techniques in Business/Industry.
* Needs, Achievements, Priorities and Strategies for IE Applications in Emerging Areas.

* IE Education : Analysis of present status, Projection of future needs, Identification of gaps.
Direction for future.

Intending authors may kindly submit a title and an outline (in not more than 350 words) of their
proposed paper in duplicate by July 31, 1983. Completed paper, typed in double spacing, alongwith
diagrams traced in Indian ink should be submitted in triplicate by September 30, 1983. It may not be
possible to publish the papers, received after this date, as part of the proceedings.

Preliminary registration will ensure receipt of initial Conference Programs and Registration Forms.

Convenor
NATIONAL CONFERENCE ON INDUSTRIAL ENGINEERING, 1983
NATIONAL INSTITUTE FOR TRAINING IN INDUSTRIAL ENGINEERING

NITIE, VIHAR LAKE
Bombay-400087
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ranshipment Problems with Multiple

bjectives

J. K. SHARMA

In the general transhipment problems, the objective

is to minimize the total transportation cost. The basic
as§umption underlying these formulations of the trans-
shepmenr model is that management is concerned only
with cost minimization. In fact, business firms quite
frdquently place higher priorities on non-economic goals
than on cost minimization. The purpose of this paper
is to present the formulation of the goal programming
madel for the analysis of transshipment problems, where
multiple conflicting objectives must be considered.

Mr+J.K. Sharma is a Assistant Professor, Institute of Manage-

t Technology, Post Box No. 137, Rajnagar, Ghaziabad-201001.

The Goal Programming Approach

Goal programming is a mathematical programming
technique through which decision makers can model
and solve problems involving multiple conflicting objec-
tives. The solution procedure is basically a modifica-
tion and extension of the simplex method for linear
programming. The limitations of the single objective
approach of linear programming to the modelling of
many real world decision making situations have
resulted in an increasing interest in goal programming.
in recent years.

In goal programming a number of goals or aims are-
admitted and these goals do not have to be mutually
compatible. Each goal is represented as if it were an
equality constraint with the addition of two special
variables which represent any under or over achieve-
ment of the goal target.

Let

n = number of activities

aij = per unit contribution of the j th activity-
towards the achievement of goal i

b1 = goal target for the i th goal

The i th goal can be formulated as

n
_Zlau—xs+u1—v1=b1
]=
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where
ug = under achievement of the i th goal
Vi = over achievement of the i th goal
u,vi=0

If we give the same weight to under and over
achievement and equal weight to each goal the objec-
tive function is then formulated simply as :

(ur + v1)

m
Minimize Z = i.‘_;1
With the objective function formulated as just des-
cribed the programme simply minimizes the total discre-
pancy ,between achievement and goal targets but the
manager must analyse each one of the m goals consi-
dered in the model in terms of whether over or under
achievement of the goal is satisfactory. If over achieve-
ment is acceptable, ui can be eliminated from the
objective function, and if under achievement is satis-
factory, vi can be eliminated from the objective func-
tion. But if the exact achievement of the goal is
desired, both ui and wvi can be given different penalty
weights and different weightings may be assigned to
various goals. In this way the low order goals are
considered only after the higher order goals are
achieved as desired.

The Goal Programming —Transshipment Model

The general transshipment problem model can be
mnathematically expressed as :
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subject to
m-+n
& Xy —Xpn=ay1 =12, ....,.m
j=1
jFi
m+n
& Xy — Xpp=bi; i = m+1, m+2,
i=1 ...y M0
i#l1
X ZoLji=12 ... m+n (i7j)
wherei, j = 1,2 ... m represent the m sources
i,j = m+1, m+2,..,m+n represent the n
destinations
Cij = the unit cost of shipping from any i to
any j (i7j)
a1 = the supply at source i (i=1, 2, ..., m)
bi = the demand at destination i (i=m+1,
m+2 ... m+n)
Xij, X1 = the quantity shipped fromi to j; j to i

(i=J)

In order to demonstrate model building of goal
programming for the analysis of a transshipment pro-
blem it is assumed that the company in question
supplies a single product to four warehouses at various

L e m+n  m+n locations from three @ origins (supply points).
Minimize Z =% x Cij Xij I ;
i=1 . j=1 A summary of the transshipment problem is shown
i#j below :
Destinations
1 2 3 4 5
Plant Warehouse _ Supply
Sources 1 2 3 A B (e D
1 i — X192 X13 X14 X15 ST X1z a;
|
2 Pant 42 Xa) — X2a X34 Xag Xag Xas a,
I
3 157) X31 Xag = Xag Xas Xag X33 as
3 lr A X4 Xs2 X4a = X5 X X4z
5 Ware | B X51 X52 X53 Xp4 = Xs6 X57
6 House C Xe1 Xe2 Xsa Xg4 Xgs e Xor
7 =B X X2 X73 X7 X5 X76 —
Demand b,y b, by by




TRANSHIPMENT PROBLEMS WITH MULTIPLE OBJECTIVES

o |

'he goal programming formulation for the transship-
ment problem is given as below :

(1) Supply. The supply is restricted to the maximum
ca;ﬁcity of the plant, i.e.,

7 7
x Xy + = Xun + u, =a,
j-_—2 1=
T 7
X21+'2 ng'—Xm"_ls X12+ug=a2
= 1=
7 7
Xa1 + Xgo + I Xg) = Xy — X — CE Xy
i=4 i=4
-+ Uy = a,

'I]“t]:deviational variable vi are excluded since it is

assumed that supply can not exceed the stated amounts
forij = 1,2,3.
(2) Demand
3 T 3 7
X XI.;+ = Xi;"‘.s Xd— EX.:—VI‘—‘DI
i=h i=5 j=1 =35

4
Xis + Xeg + X — £ X=X, ~ Xsz

i _|=I —_— Vg = b2
5 5
2 Xlg+X1.'—_F. ij-X,,—v3=b3
i=fi =
6
z Xl',v =0 X7] =¥ =b4
i= j=1
The deviational variable ui is excluded since it is
assumed that quantities demanded must be met for
i=4256,7
(3)| Union Agreement Goal : The union agreement

specifies that atleast 25% of shipping out of any plant

be dirgct to one or more of the warehouses. The goal
constraints for this are :
g 25
b i -V = =
ol Xy + ug 5 100 a,
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]

| 25
s : = S Bl B
j;4 X2J T Ug Ve 100 X ay
£

25

X = dL L e
iy Xa1 + ug \{) 100 X ag

(4) Road Hazard Goal : The firm’s goal is to disconti-
nue shipping from plant 1 to warehouse 6, due to road
hazard along that route. The goal constraint for this
is

b3 Xlg"Vg'-_—'

(5) Minimum Satisfied Demand : In order to avoid
gross in-equalities of demand satisfaction among vari-
ous warchouses, the management of the firm feels that
amount transshipped through each plant should be
507, of its capacity. Thus the goal constraints are as

follows :
s g
50
iE=2 X+ up — v, = e Xa
X13+£xl+ua-‘vlo=‘_&xab
i » i 100

7
Xis + X +E=E4 Xig b oy — wyy = %g-x Ay

(6) Transportation Cost : Management of the firm
wants to minimize the total transportation costs. Thus,
the goal level for the constraints is set to zero and vy
is minimized.

i
LRS!

Il 2~

Cy Xy = v,=0

j=1

i+]
Goal and their Priorities

The final specifications of the goals with their priori~
ties (P, = highest priority) is given as follows :

P, = Minimize shipping from plant I to warehouse
6 to zero.
P, = Meet no less than 25% of the requirement

of each warehouse.
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P, = Minimize the quantities transshipped through
each plant to warehouse to a 50% of total
capacity.
P, = Minimize the total transportation costs for

quantities transshipped.

The goal programming model for objective functions
is given as follows :

Minimize Z = P, Vs + P, (us+ug+uy)
+ Py (v + Vi + Vi) +Pa Va2

Conclusion

The general goal programming model has been pre-
sented to demonstrate how GP may be applied to
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transshipment problems with an assumption that total

supply equals total demand. Of course the transship-

ment problem with unequal demands and supply may

also be formulized. Goal programming approach

allows model experimentation with numerous variations

of constraints and priority structure of goals. Solid

multi-dimensional transportation problem could also be |
treated as a goal programming problem.
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Optimising the Cost of Production

P.C. SETHIA

This paper deals in brief about the what and how of
process capability analysis and then highlights how it can
optimise quality as well as cost of prodiiction by way of
improved productivity.

The methodology suggested here actually provides the
logic on the basis of which a production man in batch
manufacturing industries, should select @ machine out of
thz many available for manufacturing a particular quality
characteristic such that a minimum of reject takes place.

Mr. P.C. Sethia is Manager (Industrial Engineering), Hindustan
Zinc Ltd., Udaipur.

Introduction

The quality control techniques suggest that even
nature is not able to produce two exactly identical
pieces—so what of a Man-Machine system ? Measured
quality of manufactured product is always subject to a
certain amount of variation as a result of chance. Some
stable “System of chance causes” is inherent in any
particular scheme of Production and Inspection. Varia-
tion within this stable pattern is inevitable. The reasons
for variation outside this stable pattern can be always
discovered and corrected. And Statistical Control
Charts (x and R chart for variable characteristics) by
themselves suggest that whether a stable system of
chance causes is present in a Production-Inspection
System or some foreign system has crept into the
system. Further—as long as the “Stable System of
chance causes” is acting in a particular Production-
Inspection System, then, the natural variability of such
a system is often referred to as its “Process-Capability
i.e., the capability of the system to give inherent quality
variation. This amount of variability being ‘natural’ or
‘inherent’, because it arises from the fact that raw-
materials vary, machines cannot exactly reproduce the
identical movements on successive cycles of operation,
and people cannot perform a repetitive task in precisely
the same manner. The numerical measure of this inher-
ent variation being 6 o (six sigma prime) where, o” 9
(sigma prime) is the standard deviation of measured
values of entire population which is supposed to be
homogeneous at this juncture (produced under the
stable system of chance causes).
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Determination

What is needed to find out Process capability for a

given quality characteristic from a particular Produc-
tion-Inspection system is to

(1) take a lot of manufactured and inspected items
from the system

(2) collect data about the variation of quality charac-
teristics in the X and R chart data form

(3) compute X, X4 R, R, oxand ¢

where

X  — the average value of quality characteristic
for each sample of size say n (preferably n
being 4 or 3)

X' — the average of averages (Centre of the

process)

R — range for each sample—being the difference
of highest and lowest value of measured
characteristics in the sample

R — average of the ranges of the samples
6X — standard deviation for the sample popula-
tion=R/( dya/n ) where d; being constants
depends upon the value of n
c’

— Standard deviation of the entire population
= R/d, or v/n eX

(4) Compute trial control limits for X and R charts as ¢
UCLX =X+36X
LCLX =X'— 36X
DCLr=D,R
LCLrR=D,R

where D, and D, are again constants whose values
depend upon sample size n.

(The values of these constants can be had from
any statistics book or from the references),

(5) Plot X and R chart and depict control limits on
to it X Chart : Say on graph, against each sample
no. mark the values of X for the respective

sample. Plot X' by a line and also control limits
by lines.
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R Chart : Against each sample plot,
Plot its control limits also.

its range.

(6) Verify whether all the plotted points in each case
lie within the control limits and in case of X-chart,
the plotted points are evenly distributed about the
central lines. If so, then the whole Production-
Inspection system is said to operate under the
Stable system of chance causes. If not it would
mean process is not operating under stable system
of chance causes and thus needs correction.

(7) Once the stable system of chance causes is verified,
then next is to compute o' and X'+30" and —
35’ values.

Plot all measured readings (inst. X against their
respective no, and impose the -+ 3¢’ limits on to it. - I¢
will be found that 99.97% of the readings fall within
these limits.

Thus entailing that within these limits of variability
the system will be able to produce 99.97% of the
products. This difference of+3¢* and—3¢° about the
centre line (X')=6¢" referred to as Pprocess capability or
spread of the process or system. This way process
capability study reveals (1) centering of the process (the
mean value of the quality characteristic the system is
able to produce) and (2) the natural spread of the
process. Further, if all the plottings are consolidated
into a frequency distribution it will result into a normal
distribution.

Use of the Approach

This approach first of all calls for knowing the process.
capabilities of each and every production inspection
system for each and every possible combination of man
machine and materials for all possible quality character-
istics which can be accomplished by such systems. Once
these are known, then these should be used in future
production for making the optimal selection of a process.
(system) for producing a particular quality characteristic
on a specified type of products by simply matching the
process-capability for that quality characteristic of the
product and the tolerances specified on to it (I and 2)
as shown in Figure 1.
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UPPER SPECIFICATION LIMIT, U

TS50
w5 _
W CENTRING OF THE PROCESS.
S Lo NOMINAL VALUE OF THE PRODUCT
S
a 3 SPECIFICATION (BOTH SHOULD
= S COINCIDE )

LOWER SPECIFICATION LIMIT L

Fig. 1: Matching of Process Capability and the Specifications of
the Product Characteristic

[All figures show the upper and lower specifica-
tion limits specified on the characteristics on to
which the spread of the process as well as its
frequency distribution have been superimposed.]

‘Optimising Quality & Cost of Production

In the absence of process-capability studies, on the
production floor often the foreman tries to schedule a
b on a process (system) which is time being free (not
gaged) without giving any consideration to whether
e process will be at all able to produce specified
uality characteristics on the job within the specification
1imits or not. This ignorance on the part of production
rson can resuit into any one of the following conse-

. The process capability (6¢°) is appreciably greater
an the difference between the specification limits (U-L)
ag shown in Figure 2.

UPPER SPECIFICATION um:ﬁ&

C

A

B

LOWER SPECIFICATIQN LIMIT, L

xFi?. 2: Particular instances in Production when Process Capability
in Wider than Specification Limits

From this Figure 2 it is obvious that even though the
Pprocess is in statistical control but in neither of the
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above three possible cases (A, B and C) specifications
will always be met. There will always be a certain
percentage of reject and/or rework. Further if the three
cases A, B and C are compared then again it will be
seen that the percentage of reject and/or rework in case
of A are quite less compared to case B or C. If at
all production is to be carried out on this process
efforts should be concentrated to see that matching
of process capability is done with the specification
limits by way of proper centering of the process, so that
there is a minimum possible percentage of reject and/or
rework. Ideally speaking, this situation should also be
avoided as far as possible. Nevertheless, in case A the
cost of quality of conformance will be least, compared
to case B or C.

The production man, however, can never get the
above said picture without the process capability study.
As such in his sincere efforts to adhere to quality
specification—he will often try to make frequent adjust-
ments with machines and its tooling, will hire and fire
the operators, will try to tighten inspection, will have
100% inspection, will blame the design persons who
have given so tight tolerances, may also blame materials
supplier and so on and so forth, Consequent upon his
these actions—the quality of the product will go further
down' and thus will make him get lost in the problem.
In turn there will be reduced production from the
process and the amount of reject and/or rework will
further be increased thus affecting the productivity of
the process adversely. Thus, precipitating a heavier cost
than what it could have been.

This all suggests that a lot of cost saving in produc-
tion is possible provided that the process capability of
the process is known before actual production and then
during production proper matching of this process
spread is done with the specification limits.

Case I :

The process capability (6¢°) is approximately equal to
the difference between the specification limits (U-L) as
shown in Figure 3. From this it is evident that
the process is in statistical control and further if the
process is exactly centered then there will be hardly any
reject or rework (probability theory suggests that if
there is exact matching between the process-capability
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UPPER SPECIFICATI MIT U

BN

LOWER SPECIFICATION LMIT L

Fig. 3: Particular instances in Production when the Process Capa-
bility is approximately equal to the Difference of
Specification Limits

and specification limits then there will be 0.27% reject
and rework—of course it implies that the process is in

statistical control) as in case A. Whereas in case B or.

C again there will be lot of reject and/or rework. Ideally
speaking, it will always be economical to produce
quality products if process-capability match exactly with
the specification limits or more truly if the process-
capability is slightly less than the specification limits
(U-L) and there is proper centering of the process as
suggested in Figure 1, because in such case there will be
no reject or rework.

Ut rER SPECIFICATION LIMIT, U

LOWER SPECIFICATION LMIT L

E

=

Fig. 4: Particular instances in Production when the Process Capa-
bility is less than the Difference between Specification Limit

However, the production person on the shop floor in
the absence of the above knowledge, will never be able
to know these intricacies and as such will take all these
actions as listed previously which in turn will be quite
wasteful in the sense that instead of improving quality

PRODUCTIVITY

of production at minimum possible cost his efforts will
go towards maximization of cost. Had he been aware
of process capability, he would have been able to
produce the specified quality products at minimum
possible cost because of higher productivity.

Case III :

The process capability (6¢) is appreciably less than
the difference between the specification limits (U-L) as
shown in Figure 4. From this figure it is obvious that
the process is highly precise and hence under the given
condition it will not be economical to produce the
product characteristic with wider specifications on this
precise process. (This implies of course, that there is
proper centering of the process also, as shown in case
A). Ideally speaking, the production should be carried
out on a process where the process-capability is slightly
less than the difference between the specification limits.
In this case the cost of production will be minimum.
Nevertheless, if in the production this is the only alter-
native left for manufacturing, then proper centering of
the process should be done and then the extra cost of
production should be recovered by adopting the follow-
ing cost saving measures :

(1) Adopt reduced inspection—say adopting sampling
inspection to cent per cent inspection, to relax the
condition of inspection

(2) Increasing time interval between sampling-inspec-
tion

(3) Relaxed amount of supervision for quality control

(4) Greater amount of tool wear etc. can be permitted
thereby reducing the non-productive time.

Thus, the high cost of production in this case will be
to some extent compensated by some sort of the above
measures.

However, the production man in the absence of
process capability study may come across any one of
the above five cases (A, B, C, D, E). If case A is there,
then here he is making a costly production, because he
is not aware of the above facts so that he can recover
the extra cost as cited above. If case B or C is there,
in that case not only he is employing costly process but
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also making production which may be objectional from
interchangeability point of view, in which case he may
have to change over to selective assembly system mean-
ing thereby additional cost on sorting type of inspection.
And if case D or E is there, then again, not only he is
employing a costly process (highly precise compared to
specification limits) but at the same time producing
certain amount of reject and/or rework also and thus
lowering productivity. These ways are precipitating
additional cost over already high cost of production.

Conclusion

The foregoing discussion suggests that a Production
man in the absence of “Process Capability Studies”, is
always liable to manufacture products of specified
quality at considerably higher cost, On the contrary, if
the Process Capabilities at the initial stage are under-
taken and then if the results are implemented as sugges-
ted above then the extra cost incurred on process capabi-
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lities can always be paid back by one or two production
runs and afterwards there can be enormous savings by
way of increased productivity of systems meeting the
quality requirements also.
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Gap in Assembly

DR. SADANANDA SAHU

This paper highlights the major developments in
assembly line balancing from the development of the first
analytical technique in 1954 to the present day models.
The theoretical survey indicated that much of research
effort is directed towards heuristic, deterministic and
single-model cases. The survey of assembly line
palancing practices indicated that manual and trial-
and-error methods are in common use. Hence there is
evidence of considerable gap between theory and
practice. Conjectures are made as to the possible reason
for the gap. Finally, current trends and speculations as
to the future are discussed.

Dr. Sadananda Sahu is a Assistant Professor, Indian Institute of
I'echnology, Kharagpur—721302

Introduction

Henri Ford is credited with the development of the
first real example of assembly line in automobile indus-
try in 1913.! His original work has led to the wide-
spread use of assembly lines in mass production systems.
In assembly lines, the production (assembly) of the
product is normally divided into a number of small
operations, each of which can be performed repetitively
by the same operator. Each unit of product spends
the same amount of time (theoretically) at each station.
This time, called the cycle time, becomes the basic
interval within which the line generates one complete
unit of product.

Efficient working of the assembly calls for assigning
the operations to the stations such that the technologi-
cal considerations, often known as precedence relation-
ships, are satisfied and the total idle time of each
operator is minimized. In the literature, this problem
is referred to as the “assembly line balancing problem™.

Line Balancing Problem

Several variations of the line balancing problem are
found in the literature. Attention, however, is focussed
on the two fundamental approaches as follows :

(a) Given a required cycle time, allocate operations
to stations so as to minimize the sum of idle times
over all the stations and distribute the idle times
evenly among the stations.
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(b) Given the required number of stations, assign
operations to stations so as to minimize and
evenly distribute the sum of idle times over all
stations.

Theoretical Developments

Bryton® developed the first analytical technique for
the line balancing problem in 1954. But Salveson®
produced the first published study on the problem.
Since then, over the years a large number of solution
methods for solving the line balancing problem have
beed proposed, many of which have been reviewed by
Kilbridge and Wester?, Ignall®, Cauley®, Mastor’, Buxey
et al®, Panwalkar® and Dar-EI'°,

The line balancing methods can be classified on the
basis of :

(i) the number of models (or versions) of the product
assembled on the line—single-model, mixed-model
or multi-model (batched assembly),

(ii) the nature of the operation times—deterministic
or stochastic, and

(iii) the type of solution approach—mathematical,
heuristic or empirical.

An attempt is made in this section, in a summary
review of the theoretical developments, to ascertain
time trends, if any,in (a) total research effort, and (b)
type of research effort.

Figures 1 through 3 attempt to provide the necessary
insight.

In viewing Figure 1 which plots the number of
approaches versus the year in which they appeared, a
sizable effort begins to appear in the late fifties {stimula-
ted by the classic works of Bryton', Salveson®) and
continues through the sixties and seventies. In this
figure, multi and mixed-model research is separated
from those related to single-model. Effort in multi and
mixed-model line balancing started around 1962 and
continues, although they represent only 20% of the total
effort. 1970’s and late 1960’s show an increase in this
area of effort. These problems, though difficult, are
more realistic.
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Fig. 1: Number of Techniques versus Year

Figure 2 shows, by year, the percentage of effort in
deterministic versus stochastic approaches. The deter-
ministic approaches claim about 85%, of total research
effort to date. The early work on stochastic line balanc-
ing started around 1965 when Moodie and Young!?
proposed an efficient heuristic approach. Over the
years, relatively more, though not adequate, effort has
been spent on stochastic ling balancing. In 1973, four
stochastic line balancing and smoothing techniques
were reported by Reeve and Thomas'. In order to
overcome the difficulties encountered in solving stochas-
tic line balancing problems, a compromise formula has
been suggested by Sphicas and Silverman?s, who propose
deterministic equivalents to stochastic line balancing
for certain types of operation time distributions. This
transformation is quite useful in the sense that good
balances for stochastic problems can be obtained by
employing efficient and relatively less complicated
deterministic techniques.
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Fig. 2: Deterministic versus Stochastic Approaches by Year

Figure 3 shows three types of approaches by year of
occurences. Total effort over the years can be broken
down approximately as follows :

Mathematical approaches 35
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Heuristic approaches 50%
Empirical approaches 15%
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Fig. 3: Type of Approach by Year

Heuristic approaches constituting half of the total
ffort had their beginning in late fifties and continue to
grow because of their ability in providing compromise
between solution quality and computational effort.
Empirical approaches developed since early sixties,
«offer in certain situations, superior solutions.

Industrial Applications

To what extent are the formalized line balancing
methods, that have appeared in the literature, applied
to actual assembly situations ? What are the current
practices ? Attempts have been made to answer these
questions for the American industry by Lehman'® and
Chase'” and for the British industry by Wild*®. Although
no consolidated effort of this type has been made for
Indian industries, some useful inferences can be made
from a number of projects carried out in various Indian
industries ( Banerjee'?, Bhattacharya®®, Das®, Jain®,
. Mukherjee*, Panda®®, Sahu®%, Sangal)®.

Lehman, while summarizing the findings of the
National Survey of Assembly Operations®”, reports on

the extent of usage of the various methods as follows :

Manual Methods (using precedence diagram) 407

Trial and Error Methods 417%
Computer Methods 15%
Other Methods 4%

As regards computer methods, three fourths of the
companies have written their own programs.
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The Survey of paced assembly lines conducted by
Chase®® also aims at finding the extent to which forma-
lized line balancing methods are being used by American
firms engaged in progressive assembly. This study
reveals that only 5% of the 85 respondents use formali-
zed published techniques, and 39 respondents are
familiar with the techniques.

The Gap

A close look at the above two sections indicates that
there is considerable amount of gap between theory and
practice. This can be explained in terms of the Venn
diagram shown in Figure 4.

Fig. 41 Venn Diagram

The set represents the theoretical developments in
assembly line balancing methodology, while the set P
represents the real world of line balancing problems.
The intersection TNP (cross-hatched area) represents
the methods used in practice, which are computationally
feasible and which actually originated from theory.
Thus, the gap between theory and practice can be
measured by :

I —AERWE
GAP = G- AP)P
so that if (TNP)/P=1, GAP=0,
whereas if (TN P)/P=0, GAP=o
Hence, it is desirable to have a feel of the magnitude

of (TNP)/P. This can be obtained by the survey of
theory and practice of line balancing.
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Conclusions

Given the information in the above three sections, it
becomes necessary to compare them in order to have a
better understanding of the gap between theory ond
practice of assembly line balancing.

A review of the theory of line balancing indicates
that :

(i) single-model assembly line balancing has been
predominantly studied,

maximum effort has been devoted to heuristic
methods compared to other types, and

(i)
(iii) very few of the methods consider the complexi-
ties of real life situations such as operations
larger than the cycle time, operations fixed in
location, variable operation times, multi and
mixed-model assembly.

The survey of practice reveals that :

(i) Predominantly manual as well as trial-and-error
methods are in common use, and

(ii) From amongst the users of computerized
methods, many have developed their own com-
puter programs.

Comparison of the above two lists shows that there
is considerable amount of gap between theory and
practice of assembly line balancing. Possible reasons
for non-use of the formalised techniques are as follows :

(i) Many of the users are not familiar with the

techniques.

(ii) The techniques are inflexible and in many cases
represent idealized situations.

(iii) These techniques, in certain situations take
more time to balance the lines than subjective
judgment and experience.

(iv) Much of the research work is rather abstract;

the authors do not appear to have considered
the need to understand the effect of various
factors on the performance of the line. These
factors include : operators’ work-time distribu-
tions, buffer storage between stations, number
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of operators at each station, number of stations
on the line, non-steady operating conditions.

(v) Concepts of job enrichment and job rotation,
are now posing increasingly severe challenges
to the job specialization concept inherent in

assembly line balancing approaches.

Analysis of the theoretical developments and practical
applications of line balancing suggest that future
research work should emphasize the following :

(i) Multi-model and mixed-model situations,
(ii) Inclusion of effects of various factors like
variability in performance times, and parallel-

ing,

(ifi) Consideration of various relevant costs in line
design,

(iv) Development of more flexible approaches such
as the interactive approach of Moodie 2, and

(v) Consideration of behavioural aspects.
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(#nantitative Techniques for Manage-
rial Decision Making

U. S. Srivastava, G. V. Shenoy,
S| C. Sharma

V#iley Eastern Limited
Price : Rs. 63.50

Réviewed by : R. K. Jain,
ptt. of Management
Kurukshetra University
Kurukshetra—132119

Managerial decision making is
bgcoming an increasingly complex
job. The rapidly changing dynamic
environment in which the manager
h to perform, the uncertainties
inyolved, the risk involved due to
gnitude of the impact of decisions
the quickness with which the

to make effective decisions on
sole basis of judgement and
erience. As the management
prafession has developed, marketing
resgarchers, corporate  planners,
opgrations researchers, statisticians,

computer specialists and other staff
specialists have been called upon to
contribute to the solution of increas-
ingly complex problems. This trend
in turn has led to the need for find-
ing better ways to formulate and
explicit models of executive decision-
making process. Thus, the depend-
ence of executive decision making
process on intution is giving way to
‘Quantitative models’.

With access to the computer
ability of storing large mass of data
and logical manipulation at very
high speed these ‘quantitative
madels’ are becoming a reality of
the management decision-making
process.

Under the present dynamic
environment in which the manager
has to operate, it has become neces-
sary for the manager and analyst to
come closer to the extent that it is
becoming more and more desirable
for the manager to be ‘analyst’ as
well. More important, is the associa-
tion of the manager with process of
analysis’ rgiht from the formulation
stage to the implementation and
evaluation stage. This underscores
the need for teaching Quantitative

techniques and skills to the young
graduates aiming for careers in
management area as well as to the
practitioners who have been in the
field for long. This is precisely the
reason that courses of quantitative
techniques have become an integral
part of Management syllabi.

Therefore these techniques find
place in, as part of syllabus, of every
course that deals with management
or related areas viz. Economics,
Public Administration etc. In many
of these courses the quantitative

techniques in one form or the other

have two to three semester progam-
mes. The book fulfills the long felt
need of this group of students who
so far had to depend on various
references and (mostly foreign books
with illustrations
country of origin).

The book is divided into three
parts viz.
Managerial Decision Making; Part-II
Operation Research for Managerial
Decision Making and Part-IIl as
supplementary readings on Mathe-
matical concepts that are used or
required at various stages in the
earlier two parts.

based on the

Part-I Statistics for-
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This is a book which brings for
the first time, most of the relevant
quantitative techniques, in one place.
With illuminating, simple treatments
of topics without over emphasis on
mathematical rigour. Every chapter
has solved examples and exercises
which add to understanding and
extend the horizon of comprehension
~ through displaying diverse kind of
application of these tools in
managerial functions. The book
should be sufficient for a two semes-
ter course and if mathematical
concepts are to be included, a three
semester course. Depending upon
individual requirements specific
chapters can be ignored.

Because this book basically deals
with decision-making techniques, the
chapter No. 10—"“Decision Making
under uncertainty”” could have been
made more elaborate through
introduction of solved examples
clarifying step by step process of
treatment of the topic in its various
facets.

Since, the topics have been discus-
sed keeping mathematical rigour to
bare minimum, the book will also
prove to be useful to application
oriented practitioners in various
fields. A good buy at the price.

Alternatives to the Multinational

Enterprise
Mark Casson
The Macmillan Press Ltd.;

London, 1979
Price : £ 10.00
PP xiii+116

Reviewed by : P. Chattopadhyay
P 240 Lake Road
‘Calcutta-700029

The advent of multinational

enterprises in the third world econo-
mics has been essentially based on two
types of propelling forces. One, the
exploration of means for international
diffusion of proprietary technology
and managerial skills and thereby
maximization of profits in condi-
tions in which political dominance
has become, subservient to commer-
cial dominance particularly, due to-
the liquidation of empires, occupied
territories and colonies. Two, the
desperate need experienced by these
poor third world countries to bridge
the technological gap, particularly
for expediting industrialization,
amelioration of the living conditions
of people, provision of more employ-
ment and augmentation of produc-
tion for domestic and export sales.

This book by Mark Casson
addresses itself to an exploration of
the possibility of host governments
to seek ways of importing techno-
logy without surrendering their
power.

The book is divided into six
chapters. Chapter one is concerned
with a statement of the issues. The
second chapter deals with the
concept of efficiency and its applica-
tion to proprietary information.
Chapter three highlights the ration-
ale of the mulunationals enterprise.
A theory of foreign direct invest-
ment, technology transfer, trade and
capital movements are presented in
chapter four. The second, third and
fourth chapters comprise the
author’s discussion on theoretical
issues. Chapter five underlines a
policy for foreign direct investment
while the last chapter deals with the
future contractual basis for techno-

logy transfer. The fifth and sixth
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chapters together comprise an analy-
sis of policy. While reviewing the
basic issues in multinational enter-
prise, @ discussing host country
relations and summarizing empirical
evidence on the subject in the first
chapter, the basic concepts in the
theory of resource allocation are
dealt with in chapter two and a
discussion of the origination of the
rationale of the multinational firm in
industrial economics, various institu-
tions for administering the alloca-
tion of resources and factors that
govern the optimum size of firm are
highlighted in the third chapter. The
purpose of chapter four is to
integrate the theory of the firm with
the orthodox theory of trade and to
explain the factors that govern the
participation of multinational firms
in international trade and invest-
ment. | The costs and benefits of
foreign direct investment are under-
scored in chapter five, where as the
last chapter assesses the potential
scope for alternatives to foreign
direct| investment and appraise the
relative merits of licensing, subcont-
racting and other forms of contrac-
tual relationship.

Interesting sidelights are provided
in the book. For instance, the
author mentions that since produc-
tion lags and the use of durable
equipment are both reflected in the
capital-intensity the greater will be
the difficulty of organizing an effici-
ent external market for the interme-
diate product. This suggests that
when multistage production is
associated with increasing returns to
scale or high capital intensity there
will be strong incentive to interna-
lize. Internalization of an interme-
diate product market generates
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pertical integration. When factor
prices  differ between locations and
barriers to trade are relatively low
here is normally an incentive to
base different stages of production
Pt different locations, so as to match
factor intensity at each stage to
factor abundance. When the loca-
lions are in different countries
vertical integration creates an MNE.
He is logical in his observation that
the degree to which internalization
[ragments the market depends
mainly on the nature of the product.
However, it is possible for several
firms to be involved in exploiting
he similar, closely substitutable
items of proprietary information.
he balance between the costs and
venefits of internalization determines
ot only the type of market which
s internalized but also the optimal
size and structure of the firm.

| The author notes that the final
discrepancy as between expected
performance and actual performance
arises mainly because the foreign
irect investor does not bear the
1l cost of his mistakes, encouraging
he firm to underinvest in informa-
tion about the host government in
the first place. He believes that it
ould be possible to subsidize the
diffusion of relevant information to

I - -
the firm; to tax its mistakes by way

i regulate the firm by requiring its
actions to be vested by a government
body. He, therefore, pleads for

additional products for giving non-
tegrated competitors access to the
\arket when they require it and to
troduce statutory formulae for the
determination of internal prices in

cases where no comparable external
price exists. He also suggests that
it should be possible to amount the
laws of bankruptcy and limited
liability as also the relevant parts of
labour law for reducing the incentive
to vertical integration.

Thus, in the context of the
increasingly critical attitude of host
countries towards foreign direct
investment, he underlines the need
for revitalizing the concept of interna-
tional market for proprietary
technology, where transfers of
technology at present internal to
firms are externalized by contracts
between nationals of different
countries. Host countries, in his
view, can promote market alterna-
tives to the multinational enterprises
by offering legal safeguards to
complement the patent system
through maintaining the confidentia-
lity of marketing and managerial
expertise transferred to them. Licens-
ing of technology can be encouraged
by offering the licensor the option
of buying back production and
marketing experience from the
licenses at a fixed price. The author
laments that the international agenci-
es like the UNCTAD have not so
far taken any positive steps for
promoting the alternatives to multi-
national enterprises, while the
negative proposals for regulating and
restricting the behaviour of multina-
tional enterprises have already
proved to be of limited efficacy. He
considers that while such proposals
may indeed attract wide political
support in the developing world,
they in fact represent a wasted
opportunity for countries dependent
on foreign direct investment.

A good lot of material, empirical
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and analytical, has been presented
in this short volume in support of
the contentions of the author. The
discussions of both theory and
practice and the presentation of
policy issues have come in a clearer
light while profuse documentation
has made his observations authentic.
Indeed the book opens up a new
chapter in the debate on multination-
al corporation and the widespread
exploitative behaviour that they have
shown so that their creative role
could be better appreciated while
their negative approaches could be
held in check. That there are several
ways of retention of control over
investment and employment deci-
sions, while international cooperation
for technological uplift is sought,
has been amply demonstrated by
the author, albeit in a capsule form.
The discussion of current issues in
multinational enterprises in a theore-
tical frame has made the observations
widely acceptable on both sides.

Trade Union Recognition

B. N. Datar

Published by : Lala Lajpat Rai College of
Commerce and Economics

Price : not mentioned

pp:37

Reviewed by : Ms. Mani K. Madala, Senior-
Consultant, National Productivity Council
Lodi Road, New Delhi-110003

Based on talk delivered by Datar,
as a part of Lala Lajpat Rai
Memorial Lectures, this booklet at
the beginning presents a bird’s eye
view of the Indian Trade Union
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movement. Following this the
recognition of the trade unions is
discussed under five broad heads :
Recognition by Government, Recog-
nition by Employers, Recognition
by Workers, Recognition by Rival
Unions and Recognition by the
Society with many examples drawn
both nationally and internationally.

India is a vast country in which a
variety of complex situations keep
arising in different regions and the

situations keep changing with time.
What is applicable in Kerala may
not be applicable in Bihar and so on
and so forth. The stipulations for
recognition of trade unions by the
Act, Datar advocates should not be
so stringent that the trade union
organisers should feel helpless and
the movement itself should get a set
back. Mr. Datar advocates flexibi-
lity. If any stipulations are set out,
enough time should be aliowed for
them to sink in the minds of all

PRODUCTIVITY

concerned. While talking about how
the law with regard to the recogni-
tion of trade unions be framed Mr.
Datar throws up a pertinent point—
“law will not recognise charisma and
charisma in some circumstances can
muster adequate strength to beat the
law.”” Should this be allowed to
happen ? Take the case of Dutta

Samant.

The bocklet is definitely worth a
perusal. Avoidable printing errors
disallow smooth reading.



Corporate

Productivity
1983, XXV, 2, 209-217

Planning:

A Select Bibliography

S. N. VIG
National Productivity Council, New Delhi

. BOOKS

Andrews, Kenneth R.: The Concept of Corporate
Strategy, Illenois, 1941, 245pp.

Ansoff, H. Igor: Corporate Strategy, New York,

McGraw Hill, 1965, 241pp.

Argenti, John: Corporate Planning, London, George
Allen & Unwin, 1968, 272pp.

Alrgenti, John : Corporate Planning Practical Guide,
London, George Allen, 1974.

Alrrgenti, John : Practical Corporate Planning, London,
George Allen & Unwin, 1980, 221pp.

Atgenti, John : Systematic Corporate Planning, London,
Thomas Nelson & Sons, 1974.

Batty J :  Corporate Planning Budgetary Control, Lon-
don, Macdonald and Evans, 1970, 433pp.

Baynes, Peter (Ed.) : Case Studies in Corporate Plan-
ning, London, Sir Issac Pitman, 1973, 187pp.

Bell, DJ:  Planning Corporate Manpower, London,

Longman, 1974, 179pp.

Bhattacharya, S: Corporate Planning, New Delhi,
Oxford & IBH 1981, 226pp.

Brpoke, Michael Z & Beusekom : International Corpo-
rate Planning, London, Pitman, 1979, 323pp.

Chandra, Durgesh : Plan for Success : The PERT Way,
New, National Productivity Council, 1975, 181pp.

D’Aprix, Roger M : Search of Corporate Soul, NY
AMACOM, 1976.

Denning, Basil W : Corporate Planning-Selected Con-
cepts, New York, McGraw Hill, 1971, 373pp.

Ferguson, Charles R : Measuring Corporate Strategy,
Illinois, Dow Jones Irwin, 1974.

Franks, Julian R & Scholefield, Harry H : Corporate
Financial Management, Essex, Gower Press, 1974,

376pp.

Friend JK & Others : Public Planning : The Inter
Coraparate Dimension, London, Tavistock Publica-
tion, 1974, 534pp.

Gee Edwin A & Tyler Chaplin: Managing Innova-
tion, New York, John Wiley, 1976, 267pp.

Gorle Peter & Long James: Essentials of Product
Planning, London, McGraw-Hill, 1973, 100pp.

Gupta, LC: Corporate Management axd Accounta-
bility, Delhi, Macmillan, 1974, 128pp.

Hilton, Peter : Planning Corporate Growth and Diver-
sification, New York, McGraw Hiil, 1970, 245pp.

Hussey, Dz :  Corporate Planning Theory and Practice,
Oxford, Pergamon Press, 1974, 399pp.




210

Hussey, De (Ed): Corporate Planner’s
1974-75, Oxford, Pergamen Press, 1974.

Yearbook,

Hussey, De :  Introducing Corporate Planning, Oxford,
Pergaman Press, 1971, 210pp.

Jacoby, Neil Hevman : Corporate Power and Social
Responsibility: A Blue Print for Future, New York,
Macmillan, 1973.

Jones Cooper, D : Business Planning and Fore-casting,
New York, John Wiley, 1974,

Jones, Harry (Ed) : Preparing Company Plan, London,
Gower Press, 1974, 258pp.

Kastens, Merritt L : Long Range for Your Business,
New York, AMACOM, 1976, 160pp.

Kleine, Olaf & Kumar, Rakesh : Corporate Planning :
A Management Tool, New Delhi, National Produc-
tivity Council, 1978, 32pp.

Kuntz, Walter N: Modern Corporate Management,
Englewood Cliffs, Prentice Hall, 1978, 226pp.

Lawton, Tom : Financial Aspect of Corporate Plan-
ning, London, I.C.A. 1975, 95pp.

Lorange, Peter : Coraporate Planning : An Executive
Viewpoint, New Jersey Prentice Hall, 1980, 294pp.

Lyneis James, M : Corporate Planning and Polcy Design:
A System Dynamics-Approach, Cambridge. The MIT
Press, 1980, 519pp.

Mayo, R. Britton : Corporate Planning and Modeling,
Reading Addison Wesley, 1979, 454pp.

Naylor, Thomas H: Corporate Planning Models
Reading, Addison Wesley, 1979, 390pp.

Ross, Joel E & Kami, Michael J : Corporate Manage-

ment in Crises, Why the Mighty Fall, Englewood
Cliffe, Prentice hall, 1973, 263pp.

Sengupta, Nitish, K : Corporate Management in India,
Delhi, Vikas Publishing House, 1974, 242pp.

Skitt, John (Ed): Practical Corporate Planning in
Local Government, Beds, Leonard Hill Books, 1975,
260pp.

Venu, S: Successful Management in Development
Countries, Corporate Planning, Calcutta, Orient
Longman, 1975.

PRODUCTIVITY¥
2. ARTICLES

Ackoff, RL: On the use of Models in Corporate

Planning.  Strategic Maragement Journal, 2(4),
1981, 353-9pp.
Ansoff, HI: Strategic Issue Management, Strategic

Management Journal, 1(2), 1980, 131-48pp.

Argenti, John: Corporate Planning and Corporate
Collapse. Lang Range Planning, 9(6), December
1976, 12-17pp.

Argenti, J : Strategic Planning in a Rapidly Changing
Environment. Long Range Planning, 12(5), 1979,
110-12pp.

Bagade, MV : Development of a Plan for Transport
Industry. Journal of Transport Management, 5(2),
Sept. 1981, 27-32pp.

Balu, V: Corporate Planning; Theory and Practice
Chartered Secretary : 11(3), March 1981, 200-
209pp.

Bandyopadhyay, R : Planning in Banks-interlinkage,
Prajnan, 4(2), April-June 1975, 133-143pp.

Banerjee, A: Some Aspects of Company Planning,
Productivity : 16(4), 1976, 1062-71pp.

Banerjee, BP: Corporate Planning : Some Issues

Decision 8(3), July 1981, 243-248pp.

Basu, PC: Corporate Planning in a Multi-product
Organisation, Prg_t_iggtivity, 16(4), 1970, 1043-9pp.

Beck, PW : Corporate Planning for and Uncertain
Future—Long Range Planning, 15(4), Aug. 1982,
12-21pp.

Bender, PS & Others:
source Management.
59(2), 1981, 163-73pp.

Practical Modelling for Re-
Harvard Business Review,

Berry, Waldron : Beyond Strategic Planning. Mana-
gerial Planning, 29(5), 1981, 12-15, 40pp.

Bhatia, VS : Need for Professional Managers Partici-
pation in Planning, Capital, February 24, 1977, 135-
136pp.

Bhattacharya, SK & Chakravarti G : Initiating Cor-
porate Planning; Content. Process & Roles, Decision:
8(3), July 1981, 249-266pp.



FORPORATE PLANNING

Bhukhanwala, Harsha S : Corporate Plan for a Bank,
Prajnan 4(2), April-June 1975, 215-266pp.

ittt
Bitondo, D & Frahman, A: Linkage Technological
and Business Planning. Research & Management,
24(6), 1981, 19-23pp.

lanning, RW : How Managers Decide to Use Plan-
ning Models. Long/lj_@ge Planning, 13(2), 1980,
32-5pp.

Blanning, RW & Crandall, RH : Heuristic Modelling
and Technological Impact Analysis. Technological
Forecasting & Social Change, 15(4), 1979, 259-71pp.

lue RN, : Managing Turnover Strategically, Business
Horizons, 25(2), March-April 1982, 6-12pp.

ouamrene MA & Flavell R: Airline Corporate
Planning a Conceptual Framework. Lopg Range
Planning 13(1), Feb. 1980, 62-69pp.

Boulton, WR, Franking, SG & Lindsay, WM & Rue,

LW : How are Companies Planning Now? A

Survey, Long Range Planning, 15(1), February 1982,
st

82-86pp.

Bourgeois, LI & Astley, WG : Strategic Model of
Organizational Conduct and Performance. Inter-
national Studies of Management & Organisation,
9(3), 1979, 40-66pp.

Bowman, EH : Some Reflection on Corporate Strategy
and Corporate Governance International Studies of
Management and  Organization, 9(4), 1979-80
110-7pp. :

Brown, JL & McK Agnew, N: Corporate Ability,
Business Horizons, 25(2) March-April 1982, 29-33pp.

#randi WK & Others : Pitfalls in Planning for Multi-
national Operations. Long Range Planning, 13(6)
1980, 23-31pp.

.]?urton, George : How Planning Concentrated the
Minds at MK Group, 4ccountancy, 93(1061), Jan.
1982, 65-68pp.

Burton, RM & Naylor, TH : Economic Theory in
Corporate Planning. Strategic Management Journal,
1(1), 1980, 17-22pp.

millus, JC: Corporate Strategy and Executive
Action Transition Stages and Linkage Dimensions,

211

Academy
253-9pp.

of Management Review, 6(2), 1981,

Canmillus, JC : Evaluation the Benefits of Formal Plan-
nings Systems, Long Range Planning, 8(3), 1975,
33-40pp.

Camillus, JC : Planning Managers Roles: an Opera-
tional Framework. Vikalpa, 3(2), April 1978,
99-109pp.

Capon, N & Others : International Diffusion of Cor-
porate and Strategic Planning Practices. Columbia
Journal of World Business, 15(3), 1980, 5-13pp.

Carman, JM & Langeard, E: Growth Strategies for
Service Firms Strategic Management Journal, 1(1),
1980, 7-22pp.

Chakravarthy BS : A Promising Metaphor for Strate-
gic Management, Academy of Management Review,
7(1), 1982, 35-44pp.

Chakraborty, SK : Corporate Long Range Planning :
Some Basic Approaches, Decision, 8(3), 1981,
175-90pp.

Chakraborty, SK : Measuring the Need for Corporate
Planning—an Operational Framework, Productivity,
16(4), 1976, 1016-31pp.

Chandler, WJ : Plans-Their Preparation and Imple-
mentation. Long Range Planning, 11(6), Dec. 1970,
14-20pp.

Chatterjee, BK : Evolution of the L.R.P. System in
Large Marketing Organisation. in India. Decision,
8(3), 1981, 227-241pp. {4

Cohn, David M: Strategic Business Planning : A
Critical Management Tool. Survival Management
Planning, 29(4), Jan.-Feb- 1981, 4-10pp.

Cooley, PL : Managerial Pay and Financial Perfor-
mance of Small Business. Journal of Business Re-

search, 7(3), 1979 267-76pp.

Dasgupta, MR : Need for Corporate Planning in
General Insurance Industry, Capital, 188(4692),
Feb. 1, 1982, 12-14pp.

Datta, SK : Dilemmas of Commercial Banks in India
and Corporate Planning. Prajnan, 4(1), January-
March 1975, 1-13pp.




212

Datta, Y : New Directions for Research in Business
Strategy. Journal of General Management, 6(1),
1980, 48-60pp. :

Degueldra, J:  Corporate Planning and Modelling in
a Large Bank. Long Range Planning, 13(4), 1980,
43-50pp.

Deswart, JMM : Personnel Planning—a Strategic View.
Long Range Planning 12(3) June 1979, 8-15pp.

Devanna, Mary Anne : Strategic Planning and Human
Resource Management. Human Resource Manage-
ment, 21(1), 1982, 11-17pp.

De Kluyver, Cornelis A & McNally, & Greame M :
Corporate Planning Using Simulation. Interfaces
10(3), June 1980, 1-7pp.

De Kluyver, Ca, McNally, GM : Developing a Corpo-
rate Planning Model for a Small Company, Long
Range Planning, 15(1), Feb. 1982, 97-106pp.

Diffenback, J : Finding the Right Strategic Combina-
tion, Journal of Business Strategy, Autumn 1981,
47-58pp.

Dill, WR : Integrating Planning and Management
Development, Long Range Planning, 8(5), 1975, 8-
12pp.

Dill, WR : Public Participation in Corporate Planning

—A Strategic Management in a Kibitzers World,
Long Range Planning, 5(1), 1975, 57-63pp.

Dimma, WA : A Perspective on Presidents and Plan-
ning, Business Quarterly, 46(4), Winter 1981, 47-
55pp.

Dobbie, JW : Strategic Planning in Large Firms—
Some Guidelines, Long Range Planning, 8(1),
1975.

Donnelly, Robert M : Controllers, Role in Coroporate
Planning, Management Accounting, 63(3), Sept.
1981, 13-18pp.

Dundas, KNM & Richardson, PR : Corporate Strategy
and the Concept of Market Failure, Strategic
Management Journal, 1(2), 1980, 177-88pp.

Dutta, Nath: Role of Macro-Economic Factors in
Corporate Planning, Capiral, 181(4526), August 17,
1978, 1160-1161pp.

PRODUCTIVITY

Dutta, BK & King WR: Matagame Analysis of
Competitive  Strategy :  Strategic

Management
Journal, 1(4), 1980, 357-70pp. '

Ein-Dr Phillip & Segev ELI: Strategic Planning for
Management Information Systems, Management
Sciene, 24(15), Nov. 1978, 1631-1641pp.

Fairaizl Lan F & Mullick Satinder K : Corporate

Planning System, Management Accounting, 57(6),
December 1975, 13-16 & 20pp.

Finlay, PN : Introducing Corporate Planning in a
Medium Size Company-—_a case history, Lang Range
Planning, 15(2), 1982, 93-103pp.

Finlay, Paul N : Introducing Corporate Planning in
the Medium Size Company—A Case History, Long
Range Planning, 15(4),/ Oct-Dec. 1980, 255-271pp.

Fleming John E: Linking Public Affairs with Cor-
porate Planning, California Management Review,
23(2), Winter, 1980, 35-43pp.

Ford, TM : Strategic Planning-Myth or Reality? A
Chief Executive’ Review, Long Range Planning,
14(6), 1981, 9-11pp.

Frohman, AL & Bitondo, D : Co-ordinating Business
Strategy and Technical Planning, Long Range
Planning, 14(6), 1981, 58-67pp.

Ganguli, Siddhartha : Form Crisis Handling to Stra-
tegic Management, Capital, 188(4692), Feb. 1, 1982,
10-11pp.

Geoffrion Arthur M & Van Roy Tony J: Caution
Common Sense Planning Methods can be Hazardous
to Your Corporate Health, Sloan Management
Review, 20(4), Summer 1979, 31-42pp.

Gilbert X & Lorange, P : Five Pillars for Your Plan-
ning, European Business, 1974, 57-63pp.

Gluck, FW & Others: Strategic Management for
Competitive Advantage, Harvard Business Review,
58(4), 1980, 154-61pp.

Godiwalla Yezdi M & Others : Corporate Planning
and the Chief Executive, Long Range Planning,12(2),
April 1979, 2-15pp.

Goldstein, SG Mike : Involving Managers in System-
Improvement Planning. Long Range Planning, 14(1),
Feb. 1981, 93-99pp.



CORPORATE PLANNING

Goodall, AJ : Corporate Planning, at Batchalors Foods
Limited,—A Case Study, Long Range Planning, 7(5),
1974, 47-50pp.

Govindarajan, PS: Corporate Planning in Public
Enterprises-Perspective and Problems, Lok Udyog,
14(3), 1980, 7-13pp.

Grunewald Hans Gunter & Vellmann, K : Integrating
Regional and Functional Plans at Henkel, Long
Range Planning, 14(2), April 1981, 19-28pp.

Harris DJ: Corporate Planning and Operational
Research, Journal of Operational Research Society,
29(1), January 1978, 9-17pp.

Harris DJ & Davies BCL : Corporate Planning as a
Control System in United Kingdom Nationalized

Industries, Long Range Planning, 14(1), Feb. 1981,
15-22pp.
awkins, K & Tarr, RJ: Corporate Planning in

Local Government—A Case Study, Long Range
Planning, 13(2), 1980, 43-5] pp-

Hayashi, Kichiro : Corporate Planning in the Japanse
Cultural Milieu, Management Japan, 13(2), Autumn
1980, 6-11pp.

Hayashi Kichiro: Corporate Planning Practices in
Japanese Multinationals, Academy of Management
Journal, 21(2), June 1978, 211-226pp.

Higgins, JC: Value of Accuracy in Information
for Planning and Control, Long Range Planning,
7(4), 1974, 67-72pp.

Higgins, RB: Long Range Planning in the Mature
Corporation, Strategic Management Journal, 2(3),
1981, 235-250pp.

inomoto, Hirohide & Reddy, James M : Corporate
Planning Using Government Information Systems,
Long Range Planning, 10(6), Dec. 1977, 79-83pp.

l#ograth, Robin M & Makridakis, Spyros : Forecast-
ing and Planning : An Evaluation, Management,
Science 27(2), Feb. 1982, 115-130pp.

orovitz, JH : Strategic Control : A New Task for
Top Management, Long Range Planning, 12(3), June
1979, 2-7pp.

i}

213

Horovitz, JH: Top Management’s Involvement in
Strategy Formulation and Evaluation : Issues and
Perspectives, International Studies of Management
& Organization, 11(2), 1981, 84-96pp.

Horvath, D & McMillan, CJ : Strategic Choice and
Structure of Dicision Processer, Internatianal
Studies of Management and Organization, 9(3),1979,
87-112pp.

Horowitz, Ralph : Corporate Ptanning : A Conceptual
Critique, Long Range Planning, 12(1), Feb. 1979,
62-66pp.

House, William C: Dynamic Planning for the Smaller
Company—A Case History, Long Range Planning,
12(3), June 1979, 38-47pp.

Hunsicker, J Quiney : The Malaise of Strategic Plan-
ning, Management Review, 69(3), March 1980, 8-
14pp.

Hydegger, F & Singer V: Corporate Planning Com-
bines Strategy and Spontaneity in an Optimal MIX,
Management Focus, 28(6), Nov.-Dec. 1981, 12-
15pp.

Ishihara, Z : Business Strategy in Theory and Practice :
A Case Study of Chemical Industry, Management
(oaSE DU
Japan, 12(2), 1979, 22-30pp.

Jackson, Donald W & Aldog, RJ : Planning for Cor-
porate Social Actions, Managerial Planning, 29(2),
Sept-Oct. 1980, 28-33pp.

Jambunathan S : Planning & Control Systems in ST
Undertakings, State Transport News, 10(5), 1975,
12-14pp.

Keppler, W & Others : Organization for Long Range
Planning—A Survey of German Companies, Long
Range Planning, 12(5), 1979, 69-90pp.

Kingehott, AL : Planning in a Nationalised Industry
Range Planning, 8(5), 1975, 58-65pp.

King William R & Cleland David I:
More Effective Strategic Planning,
Planning, 10(1), Feb. 1977, 59-63pp.

Klesin, Harold E & Linneman, Robert E: Use of
Scenarios in Corporate Planning—Eight Case
Histories, Long Range Planning, 14(5), Oct. 1981,
69-77pp.

Information for-
Long Range




214

Klopotowski, AJ: Strategy Formulation and the
Public  Enterprises/Corporation  Accountability,
Management Development, 11(1), 1982, 1-7pp.

Kluyuer, CA Se & McNally M : Developing a Corpo-
rate Planning Model for a Small Company, Long
Range Planning, 15(1), 1982, 97-106pp.

Kluyvek, Ca De & McNally GM : Corporate Planning
Using Simulation, Interfaces, 10(3), 1980, 1-7pp.

Kohli PK: Corporate Planning for Research &
Development, FEastern Economist, 77(2), July 10,
1981, 53-55pp.

Kono, T: Comparative Study of Strategy, Structure
and Long Range Planning in Japan and U.S,,
Management Japan, 13(1), 1980, 20-34pp.

Kudla, RJ Cesta, JR : Planning and Financial Per-
formance : A Discriminant Analysis, Akron Business
and Economic Review, 13(1), 1982, 30-6pp.

Kumar, R: Corporate Planning Process—A New
Approach, Productivity, 16(4), 1976, 1033-41pp.

Lawrence, La Forge : Corporate Planning and Opera-
tions Research; do they go together, Long Range
Planning, 15(3), June 1982, 152-156pp.

Lenz, RT & Lyles, MA : Tackling the Human Pro-
blems in Planning, Long Range Planning, 14(2), 1981,
72-77pp.

Leontiades, Milton : Dimensions of Planning in Large
Industrialized Organization, California Management
Review, 22(4), Summer, 1980, 82-86pp.

Leontiades, Milton : Stratagic Theory and Manage-
ment Practice, Journal of General Management, (2),
1979-80, 22-32pp.

Lontiades, Miltion & Tezel, A :
and Plannning Results, Strategic
Journal, 1(1), 1980, 65-75pp.

Planning Perceptions
Management

Lewn, AY & Shakun, MF : A Structured Framework
for Integrating the Corporate Perspective into Public
Policy Formulation, Scima, 9(1), 1980, 1-17pp.

Lewy PM : Colliery Model a Computer Aid to Plan-
ning at a Colliery, Journal of the Operational
Research, Society, 30(2), December 1979, 1085
1095pp.

PRODUCTIVITY

Lientz Bennet P & Chen Myles : Long Range Planning
for Information Services, Long Range Planning,
13(1), Feb. 1980, 55-61pp.

Litechert, RJ & Nicholeon, EA : Corporate Long
Range Planning Group—Some Different Appro-
aches, Long Range Planning, 7(4), 1974, 62-66pp.

Lorange, Peter : Divisional Planning : Setting Effec-
tive Direction, Sloan Management Review, 17(1),
Fall 1975, 77-98pp.

Machin John LJ & Wilson LYN S : Closing the Gap
Between Planning and Control, Long Range Plan-
ning, 12(2), April 1979, 16-32pp.

Mahon JF & Murray, EA : Strategic Planning for
Regulated Companies, Strategic Management Jour-
nal, 2(3), 1981, 251-262pp.

Mascarenhas B: Firm Responses to Environmental
Instability, Journal of General Management, 7(2),
1981-82, 54-61pp.

Mason, JB & Resnik, A : | Marketing : The Prospects
for the 1980, Long Range Planning, 15(1), Feb. 1982,
34-39pp.

Matsuda, Takeshiko & Hirani, M : Study on the
Structure of Planning Behaviour, European Journal

of Operational Research 9(2), Feb. 1982, 122-
132pp.
Michael SR : Tailor-Made Planning Fit the Firm,

Long Range Planning, 13(6), 1980, 74-9pp.

Miller, George : Management Guide Lines : The Art
of Planning, Supervisory Management, 26(5), May 1,
81, 24-31pp.

Mukherjee TK : Corporate Plan for Business Growth,
Economic Times, 1 Jan. 1976, 65.

Mukhopadhyay Sampat : Corporate Planning Process,
Chartered Secretary, 7(5), Aug. 1977, 306-308pp.

Nadler Gerald : Corporate Planning : A Systems View
Long Range Planning, 11(6), Dec. 1978, 67-68pp.

Narayanan, VK, Fahey L: The Micro-politics of
Strategy Formulation, Academy of Management
Review, 7(1), 1982, 25-34pp.

Nanus B :  Quick Environmental Scanning Technique,
Long Range Planning, 15(2), 1982, 39-45pp.



TCORPORATE PLANNING

Naor Jacob : New Approach to Corporate Planning,
Long Range Planning, 11(2), April 1978, 56-59pp.

Naor, J : How to Make Strategic Planning Work for
Small Business, Sam Advanced Management Journal,
45(1), 1980, 35-9pp.

National Seminar : On Corporate Planning in Public
Enterprises—A Report, Institute of Public Enterprise
Journal, 1(2 & 3), Oct-Dec. 1977 & Jan-March 1978,
49-58pp.

Naylor TH: Integrating Models into the Planning
Process, Long Range Planning, 10(6), Dec. 1977,
11-15pp.

Natel P. Finlay : Introducing Corporate Planning in a

Medium Size Company. A _Case History, Long

Range Planning, 15(2), 1982, 93-103pp.

Tlielsen RP: Toward a Method Job Building Consen-
sus During Strategic Planning, Sloan Management

Review, 22(4), 1981, 29-40pp.

Iydegger, Frederick & Singer, V : Corporate Planning
Combines Strategy and Spontaneity in an Optimal
Mix, Management Focus, 28(6), Nov-Dec. 1981,
12-15pp.

(=]

Q)‘Connell JJ, Immerman JW : Scanning the Interna-
tional Environment, California Management Review,
22(2), 1979, 15-23pp.

Ortman, Richard F & Blackman, Dennis D : Corpo-
rate Planning—How Successful is it ? Management
Aecounting, 63(1), July 1981, 16-20pp.

IFadhye AG : Corporate Planning : Perspective and
Problems, Productivity. 19(2), July-Sept. 78, 175-
178pp.

Paramesvar, KR : Corporate Planning—The Case of
Bharat Heavy Electricals Ltd., Decision, 8(3), July
1981, 201-207pp.
lTearce JA : An Executive-level Perspective on the

Strategic Management Process, California Manage-
ment Review, 24(1), 1981, 39-48pp.

earson Barrie : Business Development Approach

to Planning, Long Range Planning, 9(6), December
1976, 54-62pp.

ﬂomeranz, Felix & Gale, James: Is This Strategy
Working? A New Role for Acccountants, Manage-
ment Review, 63(3), March 1980, 14-18pp.

215

Quinn, James Brian: Managing Strategic Change,
Sloan Management Review, 21(4), Summer 1980,
3-20pp.

Rakesh Kumar: Corporate Planning—Basic Steps,
Management in Government, 9(4), January-March
1978, 381-389pp.

Rakesh Kumar : Corporate Planning Process : A New

Approach, Productivity, 16(4), Jan-March 1976,
1033-1041pp.
Ramanna, HC: Long Range Planning—Part II,

Integrated Management, No. 119-120, March-April
1976, 21-22pp.

Ramanna HC : Long Range Planning—Part II, Integ-
rated Management, No. 119-120, 1976, 21-22pp.

Rammana, NC : Long Range Planning—Part I, lnteg-
rated Management, No. 18, Feb. 1976, 19-21pp.

Rangrajan, C : Corporate Pianning in the Context of
National Planning, Productivity, 16(4), Jan-March,
1976, 985-1000pp.

Rao, BA : Long Range Planning, /ndian Management.
19(7), 1980, 35-7pp.

Razzell, EJ : Planning in Whitehall—is it possible ?
Will it survive ? Long Range Planning, 13(1), 1980,
34-41pp.

Reilly, DN : Bringing Planning Systems to the Mana-
ger. Long Range Planning, 7(3), 1974, 45-8pp.

Robinson, RB : Importance of “outsiders’ in Small
Firm Strategic Planning. Academy of Management
Journal, 25(1), 1982, 90-93pp.

Ronchi, L : Decision-making Process for Strategic
Adaptation. Long Range Planning, 13(1), 48-54pp.

Rossiter PM : Corporate Planning at Dunlop, Long
Range Planning, 12(1), Feb. 1979, 17-21pp. ],

Ruefili, T & Sarrazin, J : Strategic Control of Corpo-
rate Development Under Ambiguous Circumstances
Management Science, 27(10) 1981, 1158-1170pp.

Saradhi, S. P. Vijaya: Planning Process in Public
Sector Enterprises Lok Udyog, 15(3), June 1981,
11-15pp.

Saunders, CB : Strategy Formation as a Political Pro-
cess. Journal of General Management, 2(3), 1975,
£0-6pp.




216

Savage, DA : Identifying the Problem Areas in Cor-
porate Planning. Management Accounting, 58(8),
Sept. 1980, 26-27pp.

Schoen, Donald R: Responsibilities of Corporate
Planning. A checklist, Management Review 66(3),
March 1977, 26-27pp.

Sedler, P: Management and the Social Environment.
Long Range Planning, 8(4), 1975, 18-22pp.

Sekhar, RC: Corporate Planning Styles in Public
Sector. Economic & Political Weekly, 6(22), 1981,
M76-M80pp.

Sen, Basudeb : Corporate Planning in Public Sector;
economist-planners dilemmas. Decision, 8(3), July
1981, 191-200pp.

Sethi, Narendra K : Operations Planning. Producti-
vity, 21(2), July-Sept 80, 197-213pp.

Sethi, Narendra K : Corporate Planning Process—an
analytical study, Management in Government, 7(4),
Jan-March 1976, 312-329pp.

Sethi, Narendra K : Enterprise Planning Integrated
Management, 16(4 to 6), April-June 1981, 31-39pp.

Sethi, Narendra K: MIS and Planning Interface.
Integrated Management, 15(5), May 1980, 30-44pp.

Sethi, Narendra K : Multinational Corporate Plan-
ning. Industrial Management, 21(3), May-June 1979,
5-9pp.

Sethi, Narendra K & Sethi, Kiran K: Case Study in

Corporate Planning Procedure. Integrated Manage-
ment, No. 118, Feb. 1976, 22-28pp.

Sethi, NK & Ahuja, M : Corporate Planning in India:
a survey of 30 companies. Business Standard,
March 9, 1982, p5. i pood S

Sethi, Narendra, K & Ahuja, M : Planning Functions
Objectives Plans-integration-implementation Ambir,
11(4), April 1982, 3-7pp.

Sethi, NK & Ahuja, M: A Survey of Corporate
Planning Practices, Indian Management, 21(4), 1982,
3-5pp. ——m———

Sethi, Narendra & Ahuja, Manju : Survey of Corpo-
rate Planning. Practices, Aﬂ_b_it, 11(6), June 1982,

6-11pp.

PRODUCTIVITY

Sethi, Narendra K & Sengupta, Mridul K : Planning
Process a Scientific and Intellectual approach. JInte-
grated Management, 15(1), Jan. 1980, 5-32pp.

Sethi, Narendra K & Slade, MH : MIS and Planning
Process. [Industrial Management 23(5), Sept-Oct.
1981, 9-15pp.

Shanklin, William L : Strategic Business Planning :
yesterday, today and tomorrow. Business Horizons,
22(5), Oct. 1979, 7-14pp.

Simmons, William U : Strategic Planning Program for
the Next Decade. SAM Advanced Management
Journal, 41(1), Winter, 1976, 31-37pp.

Simmons, William W :
Again. Managerial Planning.
29(4), 11-12, 17pp.

Planner & Look at Planning
Jan.-Feb. 1981,

Simmons William W : Strategic Planning Program for
the Next Decade SAM Advanced Management
Journal, 41(1), Winter 1976, 31-37pp.

Singh, Sampat P : Banting in Nineteen Eighties; under-
standing key issues in strategic planning Prajnan,
10(4), Oct. Dec.-1981, 351-370pp.

Smith, J De & Rade, NL : Rationale and Non-rationale
Planning, Long Range Planning, 13(2), 1980, 87-
101pp.

Smith, JG: Strategy—The Key to Planning in the
Public Corporation, Long Range Planning, 14(6),
1981, 24-31pp.

Smith, Ward C: Catastrophe Theory Analysis of
Business Activity, Management Review, 69(6), June
1980, 26-28, 37-40pp.

Snyder, N & Glueck, WF : How Managers Plan the
Analysis of Managers Activities, Long Range Plan-
ning, 13(1), 1980, 70-6pp.

Srinivasan, S: Long Range Corporate Planning,
Management Accountant, 15(9), 1980, 375p.

Subba Rao SR : Corporate Planning : A Model for
Banks, Productivity, 21(2), July-Sept. 1980, 173-
-‘-_-—“h-
180pp.
Subramaniam, SC Sharma CK : Corporate Planning
in Domestic Airlines an Indian Case Study, Long
Range Planning, 8(4), 1975, 64-9pp.



CORPORATE PLANNING

Suman JC : Corporate planning in Small Companies—
A Survey, Long Range Planning, 8(5), 1975, 81-
-.M___——__—

90pp.
Tavernier, G : Making Managers Look at the World

Outside, International Management, 34(12), 1979,
48-50pp.
Tavernier G : Swedish Firm Alters its Approach to

Planning, International Management, 30(3), 1975,
356-8pp.

Taylor Bernard: New Dimensions in Corporate
Planning, Long Range Planning, 9(6), Dec. 1976,
80-105pp.

Taylor, DE : Strategic Planning as an Organizational
Change Process—Some Guidelines for Practice,
Long Range Planning, 12(5), 1979, 43-53pp.

Taylor, G : Strategies for Planning, Long Range Plan-
ning, 8(4), 1975, 27-40pp.

Taylor, TCL : Management Course (17)-Corporate
Planning, Bankers’ Magazine, 1974, 25-8pp.

Thictart, RA & Vivas, R : Strategic Intelligence
-Activity. The Management of the Sales Force as a
Source of Strategic Information, Strategic Manage-
ment Journal, 2(1), 1981, 15-25pp.

Thomas, FA : Corporate Planning in an International
Environment, Long Range Planning, 7(5), 1974, 13-

16pp.

Tomas, PS : Environmental Analysis for Corporate
Planning, Business Horizons, 17(5), 1974, 27-
38pp.

Thomas, PS: Environmental Scanning the State of

the Art, Long Range Planning, 13(1), 1980, 20-
8pp.

217

Timmons Jeffery A : Business Plan is More than
Financing Device, Harvard Business Review, 58(2),
March-April 1980, 28-34pp.

Tomlinson OS : Developing a Database for Planning —
A Shipping Industry Case, Long Range Planning,
13(6), 1980, 42-5pp.

Van Hoorn TH. P : Strategic Planning in Small and
Medium Sized Companies, Long Range Planning,
12(2), April 1979, 84-91pp.

Vijayasaradhi, SP : Planning Process in Public Sector
Enterprises, Lok Udyog, 15(3), 1981, 11-15pp.

Vincent, Joh D: Long Range Planning of Paper and
Board Supplies, Long Range Planning, 13(2), April
1980, 60-66pp.

Walsh, C & Mock E : Setting Corporate Objectives

Using Market Required Earnings, Long Range
Planning, 12(5), 1979, 69-90pp.

Weithrich H: The Tow 9 Matrix—A Tool for Situa-
tional Analysis, Long Range Planning, 15(2), 1982,
54-66pp.

Wheelwright SC: Japan Where Operations Really
are Strategic, Harvard Business Review, July-August
1982, 67-74pp.

Wind Y. Mahajan V : Designing Product and Business
Port-folios, Harvard Business Review, 59(1), 1981,
155-65pp.

Yasaswy. NJ: A Broad Framework of Corporate
Planning, Financial Express, 27 March 1981, 4p.

Young A : Corporate Planning are Accountants Fully
Committed? Management Accounting, 55(3), March
1977, 121-122pp.

Zettergren, L : Financial Issues in Strategic Planning,
Long Range Planning, 8(3), 1975, 23-32pp.




