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ABSTRACT

Models of business performance exist within the general
management literature under different disciplines, notably those
of Industrial Economics, Organizational Theory and Business
Policy. There has been little attempt to date at combining these
models and those attempts that have been made have used only a
static framework. Business Performance is a dynamic variable
and therefore requires a dynamic method of analysis.

) The characteristics of such variables as may be included
in a general model of business performance should be well suited
to analysis using System Dynamics. Not only are they dynamic
but also highly aggregated at top management level. The paper
describes those variables that the authors feel need to be
considered in such a general model. '

The paper begins by attempting to determine in what manner
a company measures its position in its environment and assesses
how such measures as are currently expressed in the literature,
(e.g. The Boston Consulting Group's Product Portfolio Approach)
can be modelled within a dynamic framework?

. The perception which the organization has of its position
is, of course, a major determinate of the targets which need to
be set and the strategies needed in order that these targets can
be realised. The paper therefore considers the process of
strategic choice and how a particular strategic action is det-
ermined from amongst a range of alternatives.

It is postulated that strategic choice is not only a
function of the business's position within its environment
but also a function of structural characteristics of the organ-
ization. These structural characteristics are not those of
the model but reflect the degree of power held by any partic-
ular part of the organization. Different methods of measuring

and identifying this power base have been considered. The
model assumes that the range of strategic alternatives are
constrained by the relative power of different departments
and the process of strategic choice .is similarly limited.

The research undertaken has further attempted to ident-
ify how strategic choice affects the performance of the organ-
jzation. However, performance and how it should be measured
is not directly addressed by this paper. It is simply
accepted that a measure of performance does exist and the
outcome of a strategic action can be jdentified in the perform-
ance of the organization. Performance is considered to be
both a direct input into the selection of strategy and an
indirect input as a determinant of the position the organiz-~
ation has within the environment. Hence the model has the
dynamic characteristics of feedback and inevitably delay.

The paper concludes that the general models of business
performance should greatly benefit from analysis within a dyn-
amic framework. The work has already indicated possible
relationships between existing theories and formed the basis
of a simulation model which may identify the possible consequ-
ences of certain strategic actions combined with alternative
organization structures. .

1. INTRODUCTION

Management could be dichotomized into several academic
disciplines and a short review of the literature will indi-
cate the impact that any of these differing disciplines has
had‘on the notion of Business .Performance. The body of people
practising this mahagement art appear to have received little
benefit from academic efforts to-date due to the lack of a
unified structure and the §tatic nature of the studies, where
the art is truly dynamic. It is the premise of this paper
that the approach of the Industrial Economists, as typified
by the PIMS study of schoeffler, et.al. (1974) which related
business performance to the position the business maintains

in its industry could benefit from integration with the



Organizational Theories of Contingency and Congruency, Child,
(1974) . Contingency theory seeks to identify an appropriate
fit between the organization's structure snd its environment,
whilst Congruency argues that organizational structure has a
direct impact on business performance. The business policy
theorists add a third dimension, namely that of strategy.
Considerable research by Chandler (1962), Channon (1973) and
Rumelt (1974)vhas indicated that the strategic actions of

management influence both the organization's structure and

its performance.

These three dimensions, environment, structure and
strategy require placing within a framework that indicates
how they uniformaly impact on performance. The only work
that the authors have come across that seeks td do this, is

the work of White and Hamermesh (1981), see Diag. 1. The

undoubted strength of this work is that it provides a frame-

work for integrating efforts in several disciplines.  However
it is a static analysis which is restricted in that it fails
to include the dynamic characteristics of a system, namely,
the impact of feedback and likely delays between strategic

action, performance and its impact on the environment.

It is the intention of this paper to construct a model
of business performance, using system dynamics. This model
will highlight the most important aspects of where feedback

occurs and the impact of delays on the system.
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(Taken from White and Hamermesh (1981, p. 218))



2., ENVIRONMENTAL MEASURES

One of the most commonly used environmental measures EXHIBIT 2
Balancing the Product Portfolio

used by an organization to analyse its environment is the basic ~
: . . e of H ibuti lume)

$ . 3 Diameter of circie is proportional 10 products contribution to total company sales vol
market growth / market share matrix, see Diag. 2. Wind and (0 prop

New Product

Mahajon (1981) indicate a minimum of 5 variations on this ) A
: introduction

. Market Growth
basic model. Such a matrix provides a consistent picture, Rate
' (in constant
at a point in time, of a particular product and may also be dollars, relative
C to GNP growth) -

STAR PROBLEM CHILD

used to indicate the intended position for the same product, divestment
. /

at some other point in time. Its major drawback is that it High

can only consider these two points in time.

However, both variables, Market Share and Market Growth

are dynamic and it is the authors' view that they can more
usefully be used within a dynamic framework. Lyneis has

demonstrated their use in a model appearing in Managerial
Low
application of System Dynamics by Roberts (1978), pp. 485-501,

where the two variables are the determinants of Sales, for - divestment

a particular organization. The object of the dynamic model

is to determine the best financial policies for that particular ’ 10x Jx

organization in order not to restrict the growth of the firm. - Market Share Dominance )
{Share relative to largest competitor)

The other concept frequently used as an environmental measure

of a product's position is The Product Life Cycle. This is
' Forecast position | ' i
a time dependant concept indicating the likely return on a of product \ Present position

product over the period of its life. This concept has been

used by Forrester (1959), among others, in a dynamic model
i ' m Da Journal of Marketing (1977, p.34)
relating advertising expenditures to the 1ife cycle of a Takex.x fro Y » g ’

product, measured in terms of both sales and profitability,



see Diag. 3.

The model developed in this paper essentially represents a

Exmipir 3 TYPICAL LIFE CYCLE OF A PRODUCT ] hypothetical company, but uses information obtained from inter-

MARKET MATURITY views with the Managing Directors of several companies. It

‘is driven by a set of exogenously input market gfowth rate

(see Diag. 4) in the shape of a typical product life cycle,
representing the development, growth and maturity phases for a
number of products over a 20 year time period. WNaturally

the exact shape and length of each stage will depend upon the
nature of the product and its market. This growth rate influ~

ences the total market size. The market share for a particular

company and its product is measured by comparing an average

of the actual sales for the company with market size.
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An important concept in this model is that Management's

strategic actions are not based as an exact measure of market
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they perceive the position to be. The perceived market growth
raté used is an averaging of the actual growth rate dependant
upon the time it takes the management to perceive that a change
has taken place. The measurement of the environmentvhas within
Taken from Forrester (1955, p.108) - ' . - the model determined not only the perceived position of a
product on the matrix but also the target or intended position
as indicated in Diag. 2, measured in terms of the sales requi-

red.



3. STRATEGIC CHOICE

The model then breaks down the target total sales, i.e.
the intended position as indicated by the matrix, into
individual targets resulting from opposing strategies, spons-—
ored by departmental policies (see Diag. 4). For simplific-
ation purposes the model considers only two departments where -
each department has its own strategy for achieving the target

sales.

Choice between these two strategies, within the model,

results from either of the following:

1. Pure Economic Criteria - here the model simulates
the likely outcome of each strategy and the one withlthe high-
est return on investment is choéen. This particular st:ategy
is then implemented and the resulting performance méasﬁred ip
both sales and financial terms. The level of sales achieved
is fed-back as an input into the measurement of the environ-
ment, through market share, and thereby influencing future
strategy. The financial performance measure also acts as a

dynamic constraint in determining whether
a) funds are available for investment;

b) expectations of achievements are altered
according to what has actually occurred

previously.
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and a set of Feasible Strategiles.
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2. Relative Departmental Power - in this instance theA
model chooses between strategies according to the relative
power of the department concerned. Departmental power has been
initialised by using Hickson, et.al.'s model of a Strategic
Contingencies' Theoxry of Intra~Organizational Power (1971).
The author's model of business performance has relative power dep-

endant. on the relative asset size of each department.

The perpetuating nature of'power, empire building, etc.,
assumes that the strategic choice will be re-inforcing (see
Diag. 5), i.e. a department with greater power will choose
its own strategy, which in turn will further increase its
asset size and increase its own power. Such a positive loop
will, as has been shown previousiy, undexr the right condit-

ions lead to exponential growth and eventual collapse.

It is the authors' opinion that such dominant loops may
well be the cause of Argenti's corporate collapse mode of beh-
aviour (1976). It is only when collapse has occurred that pow-
er changes hands, e.g. Rolls Royce collapse of 1971 and the
change of power from Engineering to Finance departments. Or,
under alternative b) in 1. above, where a department has
consistently under-achieved its expectations, relative depart-
mental power‘mayAalso change, if there is some over-riding
neutral force allowing the change to take place, e.g. Head

Office.
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3. External Influences - the model allows for strategic
choice to be over-ruled by factors outside the mode, e.g.

Head Office decisions, Government actions, etc.

4. ASPECTS OF THE DYNAMIC FRAMEWORK

The complete model, as seen in Diag. 6, in outline form,
depicts performance within a dynamic framework. What are
the advantages of such a dynamic framework over the static

versions mentioned earlier in the paper?

Firstly, a dynamic framework provides the basis for the
construction of a dynamic simulation model to test the out-
come of a particular strategy. One of the advantages. of such
simulation models is that they can produce trajectories of
the behaviour of a particular variéble over time. Therefore,
if market share and market growth are mapped over time then
it is possible to see how a firm's products move around the
product portfolio matrix of Diag. 2. Whéreas the static
analysis indicates that a certain progress is desired, poss-
ibly from child, to star, to cow it cannot indicate the
likely rate of change taking place at a point in time, as is
éossible with a simulation model. The concepts are the same,
in that market share and market growth are variables that
management uses to measure its environment.in determining
its strategy. The difference is the framework within which

they are used.

One of the consequences for management of seeing products
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move dynamically within the matrix is the realisation that
management experience and knowledée is lost as diversifig-
ation takes place. Diversification is a natural consequence
of the product life cycle, its importance will depend on the
rate of technological and coﬁsumer change, shortening the
maturity period or increasing the growth rate and thereby
enhancing the process of the cycle. As the growth of the
product falls management must make strategic decisions con-
cerning diversification and the extent they are prepared to
adopt this strategy. This model adjusts the influence which
a particular department has over performance depending on the
extent of the diversification involved with the use of
learning curves. These curves indicate the time required
for a particular department to;gain knowledge. concerning a

particular product or market.

This dynamic framework is a general one in that‘it has
not been constructed for use in a particular organization,
but to provide insight into how management's strategic act~

ions impact on performance.

In order for the model to be used in a particular organ-
ization it requires that the parameters be attuned to that
organization. Those parameters which are most important are
listed below and the behaviour of those variables need valid-
ation against reference modes from the organization concerned.
Critical parameters that require evaluation in a particular

organization are:-

5.

1)

2)

3)

4)

5)

6)

16

Market Growth Rates, the exact shape of each

product life cycle.

Market Share, the exact proportions of product

sales relative to market size.

Economic Criteria, the relationships between
price and sales, the relative operating costs

of each department.

Relative Power, the relationship between
functional departments, the likelihood that a
particular department's strategy would be

adopted.

Delays in the process, the time taken to perceive
what is happening, the time taken for strategy
to impact on performance, the time delays in
installing departmental capacity, particularly
production and marketing, and the time taken

in manufacturing the product.

Nature of the Learning Curve - this will obvious=~
ly differ dependant on the extent of the divers-

ification which is undertaken.

CONCLUSION

The paper has shown that there is a need for a unifying

theory of performance rather than management relying solely
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on the efforts of a particular discipline. The paper has
shown the'outliné steps of how a model of business perform-
ance has been put togethef within a dynaﬁic framework. The
authors contend that such a framework has advantages over
the other known attempts of unification using a static anal-

ysis.

The model itself encompasses the three dimensions of
environment, structure and strategy and indicates the nature
of the impact these have on performance. such a model is
likely to lead to clearer uhderstanding of the future perf-

ormance of organizations.
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