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The Impact of Contingencies on
Information System Development

Gavin C Reid and Julia A Smith‡

1.  Introduction

The focus of this paper is on testing those aspects of contingency theory which lend

themselves to statistical analysis.  A novelty of the approach adopted is that the data

relate to a sample of small firms, and were gathered by face-to-face interviews, parts

of which were specifically oriented towards an investigation of contingency theory.

As is well known, the general argument of contingency theory is that there is no ideal

or universal form for an accounting information system.  Rather, particular

circumstances, or contingencies, dictate the best choice of system in each particular

circumstance.  These contingencies are usually classified as the environment,

organisational structure, and technology [see Emmanuel et al (1990)].

   While this approach has, for some time, found favour in analysing best practice in

large firms, its relevance to small firms has remained largely unexplored.  Our

objective is to remedy this neglect of contingency research.  Our own approach

focuses on the evolution of management accounting systems (MAS) in the dynamic

phase of inception and early growth of the small firm.

   The structure of this paper is as follows.  First, the elements of contingency theory

are outlined.  Here, the emphasis is on drawing on those aspects of contingency theory

that lend themselves to statistical testing.  Second, the design and principal features of

the small firms database on which the testing is undertaken are examined.  Briefly, the

sample is of 150 new business starts in Scotland, where data were obtained by face-to-
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face interviews.  Third, contingency theory is tested using correlation, cluster and

regression analysis.  The correlation analysis relates the occurrence of contingencies

to subsequent information system development.  The cluster analysis identifies three

classes of firm types, which are shaped by contingencies.  Finally, the regression

analysis shows how organisational form is influenced by key contingencies like

technological uncertainty, production system complexity, business strategy and

market environment.

   The general conclusions reached are that: (a) the occurrence of specific contingent

events leads, with a time lag, to adaptation in a small firm’s management accounting

system (MAS); (b) cluster analysis successfully separates the data into three firm

types that can be related directly to the adaptive, stagnant and running blind categories

identified in contingency theory; and (c) the organisational form of the small firm, as

measured by a type of weighted headcount, is successfully explained by generic

categories of contingencies under the headings of technological uncertainty,

production systems, business strategy and market environment.  Thus our evidence is

found to be generally supportive of contingency theory, suitably adapted to a small

firms context.

2.  Contingency Theory

Contingency theory was developed to explain the differences which were observed in

the structure of organisations.  There are many ways in which such organisations can

be represented.  Of particular interest to the management accountant is the MAS as

the personification of the organisation.  In essence, the theory says that the appropriate

form of an organisation is entirely circumstantial, or ‘contingent’.  It is a set of

‘contingencies’ which governs the conditions for a particular organisational form.  As
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such contingencies may vary greatly, the implication is that there is no ideal

organisational form.  Rather, organisational form reflects contingencies and will adapt

to change in contingencies.

   The development of contingency theory may be viewed in terms of its historical

evolution, the approach that we will take here.  An alternative representation, which

runs in terms of an analytical cross-tabulation of authors’ contributions to the subject

is provided in Emmanuel et al (1990, ch.2).  The earliest work on the subject by Burns

and Stalker (1961) emphasised the influence of environmental conditions, such as

technological uncertainty, on organisational form.  Around the same time, Woodward

(1958, 1965) emphasised the technology employed by the firm as a key contingent

variable.  An example of such a contingency would be the type of production system

used in the firm.  In the literature that followed, the list of contingencies was

extended: to corporate strategy by Chandler (1962); and to market environment by

Lawrence and Lorch (1967).  The scope of the contingency theory framework

continues to be expanded.  The recent work of Anderson and Lanen (1999)

emphasises both national culture and competitive strategy as having a major effect on

the management accounting system (MAS), a key feature of organisational form; and

Brignall (1997) has also used a contingency theory framework to focus on the design

of cost systems.

   The authoritative survey of the contingency literature by Donaldson (1995, xvi-xvii)

observes that ‘the contingency theory of organizations can be rated as a

sucess...[which] remains the mainstay of almost all serious textbooks on

organizational structure and design’.  It also observes that part of this success is

attributed to attempts to extend its scope.  This paper is itself an attempt to contribute

to that growing literature, where our particular concern is with whether contingency
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theory is applicable to small firms, as well as to the large firms for which it was

originally developed.

   For the purposes of this paper, the more narrow interpretation of the MAS as the

personification of the organisational form will be adopted latterly [see Section 4.3].

This is a common interpretation in the extant literature.  Thus Burns and Waterhouse

(1975) discovered budgeting practice to be governed by organisational autonomy,

management centralisation and business uncertainty.  These were thought to depend

on how the principal activities were structured within the firm.  In the work of Hayes

(1977) the way in which management accounting practices varied across

organisational sub-units was discussed.  He concluded that three contingent variables

were the main determinants of the MAS.  These were: sub-unit interdependence (e.g.

R & D intensity); dynamism of environment (e.g. marketing intensity); and work

method specification (e.g. production intensity).

   Contingency theory became more refined, in its explanation of differences in MAS

across organisations, after the work of Waterhouse and Tiessen (1978).  They held

that contingent variables would have different effects, depending on which part of the

firm was being considered.  A further extension of the framework was by Kloot

(1997).  She coined the term ‘contingency planning’.  She argued that strategic

planning should embrace contingency planning.  This would improve organisational

flexibility, and in particular would make the firm more adaptive to unanticipated

external shocks.

   Gordon & Miller (1976) view the determination of the form of the MAS in

normative terms, emphasising decision making style, and organisational and

environmental factors.  This work suggests how contingent variables tend to cluster.

As a consequence, three different types of firm can be recognised. The first is
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described as adaptive.  It functions in a dynamic environment, which requires

decision making to be dynamic, and operates in a decentralised fashion.  The second

is described as running blind.  This type of firm also functions in a dynamic

environment, but is run on a more intuitive basis. Its decision making is

entrepreneurial in character, and its organisational structure is centralised.  The third

is described as stagnant.  Its environment is stable and its decision making is

conservative, involving little analysis.  Its organisational structure is strongly

centralised.  Further works relevant to this include Otley (1980) and Alum (1997).

We have been significantly influenced by this classification of firms suggested by

contingency theorists.  For the first time it is given statistical content, in the cluster

analysis which we report upon in 4.2 below.

   The latest literature extends the boundaries of contingency theory yet further.  For

example, another contingent variable has been proposed by Jones (1985) for situations

in which a take-over has occurred.  He emphasises the influence of the parent

company on the subsidiary in determining the form of the latter’s MAS.  A further

refinement by Chapman (1997) is to recognise uncertainty as a so-called intervening

variable.  This brand of uncertainty arises through the formulation of objectives and

actions.  It influences the way in which the MAS will adapt to external contingencies.

Chapman claims that his approach helps to explain some inconsistencies in previous

studies.  Amplifying this point, the work of Langfield-Smith (1997) reviews much

previous work, drawing out the way in which a firm’s strategy affects its control

system in a contingent fashion.  Other recent developments include the impact on

MAS of: IT [Xiao et al (1996)]; international competition [Anderson and Lanen

(1999)]; and societal differences [Bhimani (1999)].
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3.  Methodology

Here we review the methods used to construct the data set for our work.  First, the

sampling procedure is described, and a statistical profile is presented of the sampled

firms.  Second, an explanation is provided of how the interview schedule was

designed and utilised.  Third, the organising of fieldwork data into a database format,

which permits manipulation and analysis, is described.  Fourth, a statistical picture is

presented of the main features of the management accounting systems (MAS)

discovered in the sampled firms.

   The sampling procedure adopted has been reported in detail in Reid (1999).  Briefly,

the basis of the sample being used in this article was provided by fieldwork contacts

with 15 Enterprise Trusts (business incubator units) in Scotland.  These were

randomly selected from a population of over 40 such Enterprise Trusts.  Directors of

Enterprise Trusts were the gatekeepers to the field.  They provided us with random

samples from their case loads of firms, who had contacted them with a view to setting

up in business.  In this way, 150 firms were selected in 1994-95.  As reported below, a

subset of these firms, which were interviewed three years later, provides the sampling

frame for this article.  Geographically, the major population centres in Scotland were

covered by the sample, from Inverurie in the North East, to Stirling and Falkirk in the

central belt, and extending to Midlothian in the East, and Cumnock & Doon in the

West.  There were just two sampling restrictions.  First, selected firms had to be less

than three years old, and second, their inception had to be through the Enterprise

Trusts.

   A comparison of the features of the sample collected, with global figures produced

by Scottish Enterprise (1996), over a similar period, suggests that the field work

generated a representative sample of new Scottish firms.  To illustrate from the 1993-



8

94 sample which this paper uses, by legal form the sample composition of firms was:

26% sole traders working from home, 29% sole traders operating from business

premises, 19% partnerships and 27% private limited companies.  This pattern strongly

resembles that in the Scottish Enterprise data.  Thus, of the 23,000 new firms in their

1996 sample, 48% were sole proprietorships, 21% were partnerships and 30% were

limited companies.  Although the definitions of categories differ slightly, it is evident

that the legal forms of firms are very similar in the two samples.

   The sectoral composition of our sample also makes us confident about its

representativeness.  In the 1996 Scottish Enterprise sample, 68% of new businesses in

Scotland were in services.  This is close to the 64% in our study, and might be

accounted for by a slight variation in definitional categories.  Further, the Labour

Market Quarterly Report (1996, p.11) suggests a similar, though slightly higher,

figure of 70% for the UK as a whole.

   In the initial year of the wider study, within which this article is embedded, between

April 1994 and May 1995, 150 micro-firms were examined by on-site interviews,

within the terms of reference mentioned above.  The data from these interviews define

the initial sampling frame.  Surviving firms were then interviewed every year until

1997-98.  For this article, the relevant sample was that collected over the period 1997-

98.  For that phase of fieldwork, additional questions on IS development were

incorporated into the questionnaire.  Essentially, data collected on this basis were

from micro firms from the initial sample who had survived another three years.  There

were a total of 105 such firms.  Of these, data were obtained on 84 during the period

1997-98.  This is the basic sample size for this article.  The investigation of IS

development in this sample of 1997-98 depended on a new section of the
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questionnaire.  This instrument also covered eight other topics: market data; finance;

costs; business strategy; human capital; organisation; and technical change.

   As an illustration of how the database is used, consider testing the effect of

contingencies on the MAS.  The longitudinal aspect of the database was used to

identify the nature and timing of specific contingencies.  This was possible because

the database contains considerable detail on each firm’s characteristics over time.

Features of the available data which are relevant to the testing of contingency theory

include: the strength and nature of the firm’s competitors and the impact of

technological change on both the industry and the firm.  Other ways in which the data

are valuable, in terms of testing contingency theory, include the tracing of structural

change within the organisation, and the evolution of aims and strategies as the

developing firm grapples with problems of growth.  By using the database in this

fashion we are able to identify the point in time at which a specific contingency

occurs.

   The section in the questionnaire on the development of the MAS involved a detailed

enquiry into how the firm managed its business information.  The first part of it asked

who prepared accounting information.  Further enquiry was then made into its

intensity and scope.  For example, as regards scope, questions were asked about profit

& loss account, balance sheet, and cash flow.  This part of the questionnaire then

moved on to look at: capital investment; cost management; information flows;

software usage; accounting information; and the temporal development of

information.

   To illustrate, when questions were asked about accounting information, interest

focused on its regularity and its use for measuring performance or setting budget

targets.  The last issue examined in this part of the questionnaire concerned the
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complexity of accounting information.  Here, our concern was with effective planning

and analysis, the activation and direction of daily operations, and with problem

solving and decision-making.  Summary statistics on the MAS of the typical firm

within the sample are provided below.  Statistics reported are either mean or modal

values.  This brief descriptive presentation is a prelude to the later, more detailed,

inferential work upon which we report.

   Over a quarter of firms (27%) were split up into groups or divisions, rather than

being of unitary form.  In terms of time scale, the organisational split usually

happened about two years (25 months) down the line after inception.  Further, in over

half of the firms (59%), information was decomposed by product or product group.

Nearly a half (49%) also decomposed information by customer, or customer type.

Over a quarter (26%) divided their information according to sub-units in the firm like

departments, divisions or workgroups.  A minority of firms (15%) was interested in

the breakdown of their information according to geographical area.

   Within the firms which had experienced evolution in their information provision

over time, several factors had typically been at work in bringing this about.  A prime

case was growth in sales, which over three quarters (76%) of respondents identified as

the major force for change.  Nearly a half (49%) thought such change was precipitated

by performance problems.  Less important, though still influential as vectors of

change in information system development over time were: growth in product lines

(43%); growth in employees (37%); increase in the complexity of operations (35%);

change in organisational structure (33%); and the injection of outside finance (14%).
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4. Results

We now turn to the results of our empirical analysis.  They will be discussed under

three headings, correlation, cluster and regression analysis.  They are dealt with in

separate sub-sections.  The first sub-section examines the association between specific

contingencies and the inception of modifications to information systems within firms.

The second sub-section identifies the categories of adaptive, running blind and

stagnant firms discussed by contingency theorists within the data set, using cluster

analysis.  The third seeks to explain organisational form using regression analysis,

with the dependent variables being the contingencies of the market environment,

business strategy, production systems and technological uncertainty.

4.1 Correlation Analysis

The aim of this first sub-section is to gain a better understanding of the association

between the timing of specific contingencies, and the subsequent development of

information systems.  The structure of our data, by conscious design, allows us to date

specific occurrences since a firm’s inception.  The specific type of occurrence in

which we are interested can be interpreted as a contingency.

   Three important events in the life of a new small firm which we believe have

important interpretations as contingencies are:

1. The point at which the firm experienced its most severe cashflow crisis.

2. The point at which a severe shortfall of finance most seriously restricted

strategic investment in the firm.

3. The point at which the most significant innovation was made in the firm.

The next three tables of this sub-section report on correlations between the above

contingencies and IS development.  The timing of each of these specific events is
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correlated with the timing of the introduction into the firm’s information system of a

number of standard management accounting techniques.  To illustrate how this

method works, consider the contingency of a cashflow crisis.  Owner-managers were

asked, ‘When did you have your most severe cash flow crisis (m/y)?’.  This required

them to identify the year and month of their most severe cashflow crisis.  It is in this

sense that we refer to the ‘timing’ or ‘occurrence’ of a contingency.  Using this datum,

the timing figure was converted into a duration figure from the point of inception of

the firm.  For example, if a firm had experienced its most severe cashflow crisis in

December 1996, and had been launched in March 1993, this duration figure would be

45 months.

   An example of a variable with which this duration figure would be correlated may

be illustrated by this extract from the questionnaire:

8.4 I shall describe some methods for managing costs.  For those methods that you do use, could
you tell me when they were first implemented (m/y)?

Used? When?
…………………………………………………………………………………………………..

(e) strategic pricing ______
e.g. product life-cycle pricing, price
discrimination

The answer to this question indicates the ‘timing’ or ‘occurrence’ of a new

implementation of a feature of the small firm’s MAS.  It too can be converted into a

duration variable, as illustrated above.  Thus, if for this firm which was launched in

March 1993, which had experienced the contingency of a cashflow crisis in December

1996, there followed an adaptation of the MAS to accommodate to strategic pricing in

March 1997, the duration figure for this accommodation would be 48 months.  In this

sense, there is a lag of 3 months between the occurrence or timing of the contingent
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event and the occurrence or timing of the subsequent adaptation of the MAS.  For the

cross-section of firms in the sample these two duration variables were correlated to

produce the results reported on below.

   Expressed algebraically, if the i’th firm’s duration variable for a contingency has a

value of xt
i, and the duration variable for the subsequent accommodation in the MAS

is xτi, the correlation computed is ρ(xt, xτ), for the sample size i=1, … n.  Here, the

adaptation of the MAS to the contingency occurs with lag τ-t.  Because not all firms

encountered the same contingencies, and not all firms adapted their MAS in the same

way, the effective sample sizes (n) for these correlations were typically well below the

full sample size.  For these smaller sample sizes, one depends, in the usual way, on

small sample distribution theory for the inferences made.

[Table 1 near here]

   In Table 1 the latter are identified under the headings of project appraisal, managing

costs, and computer applications.  Table 1 displays the Pearson product moment

correlation coefficients (r) between the timing of cashflow crises and the timing of the

introduction of new accounting measures.  In terms of the statistical methodology

behind such coefficients, to assert that the hypothesis of zero population correlation

(ρ=0) is false, is to assert dependence of the variables being correlated.  Further if the

variables being correlated (in this case, the timing of variables) follow a bivariate

normal law, then if they are uncorrelated, they are independent.  Though this second

statement depends on normality, it is robust under considerable departures from it.

Further, for large samples, r is itself approximately normal.  To test the hypothesis

ρ=0, the usual Fisher statistic ( )N r− 2 / ( )1 2− r  is referred to the Student t-table

with N-2 degrees of freedom.  Significance levels for two-tailed tests of the null
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hypothesis are given in the second column.  The sample size N relevant to this test is

given in the third column.  N assumes a variety of values, depending on the response

rates of respondents and the filter structure of the questionnaire.  That is, some

questions are only answered if a sequence of conditions is satisfied. Of the usual

methods of project appraisal, not one of return on investment, residual income,

internal rate of return, nor payback methods showed any significant correlation with

information system development.  This is perhaps to be expected, as we would not

normally assume cashflow to have a strong impact upon the nature or outcome of

strategic capital investment decisions.

   The time at which of methods for managing costs were implemented, on the other

hand, was highly correlated with the time at which cashflow crises were experienced.

Respondents were asked if, and when, they had experienced a major cashflow crisis.

Specifically, when these crises occurred in their severest form, it was found that firms

were also likely to put in place modern production practices, such as just-in-time

methods of management or automated manufacture (r = 0.738**), to implement

modern accounting techniques, such as activity-based costing or throughput

accounting (r = 0.832**) and to use value analysis to identify products or activities

that were not adding value (r = 0.577**).  In addition to these new methods of

managing costs within the business, it is also interesting to note that the first use of a

computer to store information in the firm is also significantly correlated (r = 0.379*)

with the worst experience of a cashflow crisis.

[Table 2 near here]

   Respondents were also asked whether, in a strategic sense, they had sometimes

wished they had access to more finance for the business.  We refer now to the

correlation results in Table 2.  When it comes to assessing the link between
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information system development and the experience of an acute shortfall in finance

for strategic purposes, again the methods of managing costs were all positively

correlated with the timing of this financial crisis (Table 2).  Just-in-time methods of

management (r = 0.633*), activity-based costing (r = 0.826**) and value analysis (r =

.514*) were all implemented at a time which corresponded to the firm’s experiencing

financial budgetary pressure.  Furthermore, computers were first used to store

information at a time correlated to this event (r = 0.389*).  While we might have

expected to see here some evidence of a correlation between financial crises, in

investment terms, and methods of appraising capital investment decisions (e.g. return

on investment, net present value, internal rate of return, payback period), none is

apparent for the samples available.  Presumably this is because some firms, even if

they are finance capital constrained, still take the going cost of capital as their

reference point when using techniques of investment appraisal.

[Table 3 near here]

   The final contingency which interests us is the implementation of the firm’s best

innovation or new technology, as perceived by the owner-manager, who was asked

specifically when he thought the firm’s best innovation or major improvement had

occurred.  We turn, therefore, to the results in Table 3.  The timing of the introduction

of techniques for managing costs (JIT, ABC, etc) is significantly correlated with the

timing of best innovations.  Thus we find just-in-time (r = 0.749**), activity-based

costing (r = 0.777**) and value analysis (r = 0.720**) techniques all having highly

significant positive correlations with innovation.  Especially noteworthy in the results

of Table 3, are the significant correlations for implementation of a ‘best’ or ‘new’

technology and computer applications.  At a more detailed level, the timing of the use

of a computer, to store information (r = 0.516**), for project appraisal (r = .706**), and
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for financial modelling (r = .610**), are all significantly positively correlated with the

timing of best innovation.  These latter results might even be interpreted as suggesting

that the best innovation per se was the introduction of a personal computer itself to the

business.  However, we believe a more subtle interpretation is appropriate, namely

that the best innovation which respondents were referring to were the first use of

methods such as project appraisal and financial modelling, which as it happened, were

most efficiently introduced through computer implementation.

   We conclude this sub-section on correlation by asking what we have learned from

the results of Tables 1 to 3.  First, we note that the adoption of standard methods of

project evaluation does not seem to be precipitated by contingencies like short-term

crises (e.g. poor cashflow), longer-term crises (e.g. lack of finance for investment), or

new innovative steps taken within the firm.  Rather, it is methods for managing costs

which, above all, seem responsive to these contingencies.  It is they which seem to

assume the greatest importance in times of change, whether those changes be for the

better or for the worse (e.g. a shortfall in finance).  The next salient point to notice is

that the implementation of computer applications tends to occur when new

contingencies arise.  They are generally embraced for information storage whatever

the contingency.  But in particular, their intensity of use is greatest when the

contingency impacting on the firm is the implementation of best innovation.  Then,

computer applications extend beyond data storage to more analytical purposes,

specifically project appraisal and financial modelling.  Thus although specific

methods of project appraisal (e.g. IRR) do not correlate with innovation, the generic

use of such methods does.

   It is difficult, from the above analysis, to reach conclusions about cause and effect,

as correlation analysis is silent on such issues.  We might ask, for example, whether
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the shortfall in financial capital for strategic investment came to light only following

detailed analysis of a proposed project, say, in terms of value analysis or computerised

financial modelling.  Or did the need for more finance for long-term investment give

rise to a subsequent need for more detailed and rigorous financial analysis and

reporting?  On issues like this, we have yet to engage in revealing forms of analysis.

We make a start on this below.  But certainly our correlations highlight significant and

noteworthy associations between the timing of events, or contingencies, and the

timing of changes in the firm’s accounting and management practices.  This in itself,

is a significant finding, particularly as regards the identification of specific

contingencies and the associated specific adaptations in information systems.  More

sophisticated analysis must now be employed to enable us to comment upon causality,

and the following sub-sections aim to address such issues.

4.2 Cluster Analysis

The works of Gordon and Miller (1976), Otley (1980) and Alum (1997) all suggest

that the effects of contingencies on the form of MAS adopted within a firm lead to

distinct firm types.  This sub-section aims to identify empirically these firm types

suggested by the above authors, using statistical cluster analysis.  Next, firm structure

is explained by contingency variables like strategy, markets and production systems.

The form of the accounting information system (AIS) is then explained by sub-unit

interdependence, market dynamics and work method specification, as suggested by

the work of Hayes (1977).

   In the work of Gordon and Miller (1976), for example, the firm’s MAS is regarded

as being determined by its environment, its organisational form, and by its decision-

making style.  We interpret their argument as suggesting that these contingent
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variables tend to ‘cluster’, and we give objective empirical content to this, in a

statistical sense.  It will be recalled that their work suggests that the clustering of

contingencies leads to three types of firm, the adaptive, the ‘running blind’ and the

stagnant.  The purpose of this sub-section is to take the notion of a cluster a step

further than its informal use in Gordon and Miller (1976).  Statistical cluster analysis

involves four steps: selection of classes or types of firms, which here is determined by

existing analysis, like that of Gordon and Miller (1976); determination of measures of

similarity between firm types; grouping of firms into firm types; and the interpretation

and description of the results of grouping.  The data reduction which arises from

grouping data into firm types is both useful in suggesting further forms of analysis,

and in identifying underlying theoretical structures in the data.

   The statistical procedure for identifying clusters was available in the SPSS software,

and the Euclidean metric was adopted.  If attributes of a first set are measured by

(x11………x1k) and of a second set by (x21………x2k) then the dissimilarity between

them is measured by the Euclidean squared distance (x11 - x21)2 +………+ (x1k - x2k)2.

The technique aims to minimize within cluster variation, and to maximize between

cluster variation, where in the latter case distance between clusters is measured from

respective centroids.1  A cluster analysis was performed with the following variables:

growth in sales (Sales); change in size of the firm’s market share (Market);

‘discretionary time’, in the sense of the proportion of time left available, during a

typical week, for the owner-manager to make decisions (in terms of planning,

strategy) within the business (Time); and use of informal, rather than formal planning

(Informal).  These variables were chosen because they capture key aspects of the

variables used to characterise firm types by contingency dynamics, flexibility,

decision making, and formality.
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[Table 4 near here]

   We found that the clustering technique adopted was able to separate the data

successfully into three types of firms.  Their quantitative features are given in Table 4.

In terms of clustering, Type 1 firms are most separated from Types 2 and 3.  The

latter, while separated, are closer to one another than to Type 1 firms.

   Type 3 firms are similar to, but not identical with, Gordon and Miller’s (1976)

‘adaptive firms’.  They have the following characteristics: high sales growth; high

market share increase; high discretion and low informality.  The high sales growth

suggests a dynamic firm.  Further, it is flexible in the sense of enjoying success in

expanding market share.  This firm type has a lot of discretionary time, in the sense of

time for decision-making, rather than time allocated to creating the goods or services.

   The Type 2 firm experiences considerably lower sales growth; 176% over four

years, compared to 315% over four years for Type 3 firms.  It also has less market

share penetration: just +6 per cent compared to +9 per cent for Type 3 firms.  Thus

this firm type is less dynamic, but displays some adaptiveness.  It is far less attuned to

formal planning than other firm types, suggesting it is more intuitively run.  It

approximates best, in this sense, to the ‘running blind’ type of firm which Gordon and

Miller (1976) have identified and discussed.  As compared to other firm types, Type 2

firms spend proportionately more time on production than more strategic activities.

Their emphasis on the process of providing goods or services for customers squeezes

out activities like planning, managing and strategic thinking.  Thus the ‘running blind’

title seems to be fittingly applied to Type 2 firms.

   By consideration of the statistics in Table 4, we now analyse Type 1 firms.  They

clearly perform unimpressively.  Sales growth was only moderate, being less than half

that of Type 3 firms.  A 95% confidence interval for the difference between mean (µ)
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sales growth for Type 3 and Type 1 firms is (224 ≤ µ3 - µ1 ≤ 122) = 0.95 for a critical

value of t0.025 (with 29 d.f.) of 2.045.  This does not contain the origin, so we reject the

hypothesis of equal growth rates of sales.  Adaption was poor, in terms of market

share.  Indeed, on average, Type 1 firms had lost market share.  A 95% confidence

interval for the difference between mean market shares for Type 3 and Type 1 firms is

(14.6 ≤ µ3 - µ1 ≤ 4.2) = 0.95 which does not  contain the origin, so the hypothesis of

equal market shares is rejected.  Type 1 firms are more informal in their running of

business than Type 3 firms, and also have less discretionary time for planning and

decision making.  Although Type 1 and Type 3 firms have very different

performance, the first group being poor, and the second being high performers, both

groups have relatively active discretionary policies.  In their emphasis on planning

and management, they tend to generate an increased demand for AIS use and

development.  This confirms the insight of Jorissen, Laveren and Devinck (1997a,b)

to the effect that it is poorly performing firms or very successful firms which have the

greatest information needs.  For Type 1 firms, the stagnant ones, they act in this way

to attempt to counteract poor market dynamics and inflexibility.  For Type 3 firms, the

adaptive ones, AIS development is stimulated by the desire to continue to exploit

successfully the dynamics of their markets.

[Table 5 near here]

The above argument can be summarised by reference to Table 5.  Essentially it

captures the sense of the statistics in Table 4, and translates that evidence into the

terminology of contingency theorists like Gordon and Miller (1976), Otley (1980) and

Alum (1997).  Thus the work of these authors is supported, in the sense that a non-

judgmental technique for grouping firms, namely statistical cluster analysis, singles

out three distinct firm types which relate closely to the stagnant, running blind and
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adaptive categories.  The stagnant firm is inflexible, lacks formal planning, and has

poor market dynamics.  To compensate, indeed to survive, it is activist in its

management of the business.  Running blind firms also lack formal planning.  They

are less challenged, performance wise, than stagnant firms, so they do not use activist

management.  They lack flexibility and have unexciting market dynamics.  The

successful firms are more formal in their planning and management than the stagnant

and running blind firms.  They enjoy far superior performance, benefiting from lively

market dynamics, which they accommodate to with flexibility.  Because of their good

performance, they pursue an activist management style.

4.3 Regression Analysis

This final empirical sub-section concerns more formal methods of statistical inference

as applied to contingency theory.  The key contingencies to be considered are

technological uncertainty, production system complexity, business strategy and the

market environment.  In our empirical analysis, these are to be treated as independent

variables.  The dependent variable is organisational form.  As this is a

multidimensional attribute, our main task is to create an index of, or proxy for,

organisational form.  We propose a new measure for this purpose, which at root is a

measure of organisational scale.  The variable we suggest is a type of weighted

headcount, in which full-time workers are weighted at 100 per cent, part-time workers

at 50 per cent, and trainees at 25 per cent.  The strength of this index or proxy is that

worker types play an explicit role in calibrating organisational form within the small

firm.  Further, the weighting scheme at least partially captures their relative

significance within the organisation.  This dependent variable will be defined as the

weighted headcount (HeadCount).  Contingency variables, as generic categories of
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independent variables, were considered under the headings of technological

uncertainty, production systems, strategy, and markets.  Within these generic

categories, there were three independent variables in each.

[Table 6 near here]

Table 6 lists these independent variables in the left hand column.  The table reports

upon a linear regression with HeadCount as the dependent variable and thirteen

independent variables, including the constant term.

   The statistical model used is a pure cross section model, estimated by ordinary least

squares.  The coefficient of multiple determination, adjusted for degrees of freedom

( R
2
) is 0.295, which is high for cross section models.  Concerning goodness of fit, the

F statistic for the whole model is highly statistically significant, having the small

probability level of 0.001. As usual this statistic provides a test of the null hypothesis

that all the coefficients in the regression are zero.  Thus it tests whether the regression

equation as a whole is insignificant.  Given the high F value the null hypothesis is

clearly rejected.

   Let us now consider the independent variables listed under the four generic

headings.  There are three independent variables under Technological Uncertainty.

ProcessInvention is a measure of the competitive threat which rivals’ process

inventions impose on the small firm.  ProductInvention is defined in a similar way,

but with ‘product’ inserted for ‘process’.  Here we adapt the usual definition that

process invention involves improving an existing productive activity, whereas product

invention involves discovering an entirely new good.  Process and product invention

are not mechanically achieved, but are shrouded in uncertainty, as is all invention.

Technical change relates not just to the firm, but to its industry as a whole.  These two

variables measure the owner-manager’s perceived strength of competition, in terms of
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rivals’ process and product invention or innovation, on a Likert scale, where a higher

number means stronger competition.  In that sense it is a measure of the technological

environment.  Again, the scale of technological change in the firm’s industry is as

perceived by the owner-manager.  We note that none of the independent variables that

lie under the generic contingency of technological uncertainty are significant.  We

believe this to be an important and interesting result.  It suggests that the operational

domain of contingency theory does not necessarily extend from large firms, for which

it was developed, to small firms, which we are investigating for the first time in this

context.

   Consider now the next three variables, grouped under the generic heading of

Production Systems.  AttributableCost is a categorial variable which measures the

degree to which components of cost may be directly attributed to products.  So, for

example, the more costs (such as direct materials, labour, production overheads,

selling costs etc) that can be attributed to individual units of production, the higher the

value for this variable.  WageShare measures the proportion which the cost of wages

bears to total cost. CostCut is a binary variable which measures whether or not the

small firm has something to gain in a competitive sense if it cuts costs to a marked

degree, according to the owner-manager’s estimation.  Although these three variables

appear to have a positive effect on HeadCount, only the AttributableCost variable has

a coefficient which is statistically significant, in this case, with a probability level of

0.075.  This suggests that an aspect of production systems, as a contingency, does

indeed appear to affect organisational form, as measured by weighted headcount.  The

use of an attributable cost system, which attributes elements of costs to products, like

material and labour, tends to lead to larger small firms in an organisational sense.
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   The next generic contingency is Strategy.  Three independent variables are listed

under this heading.  ImpactHorizon is a real variable.  It measures, in months, the time

or planning horizon of the entrepreneur when the impact of a decision upon the

business is being contemplated.  It is, in a sense, a measure of the far-sightedness or

the strategic inclination of the entrepreneur.  SacrificeControl is a binary variable [i.e.

1= ‘yes’, 0= ‘no’] which asks whether the owner-manager is willing to sacrifice some

control over the firm, for example by permitting outside equity holding, to enhance

the performance of the business.  SacrificeProfit is another binary variable, which

shows whether the owner-manager might be willing to sacrifice short-run profit in

order to promote the growth of the business.  The sacrifice of control, and of profit,

have an insignificant effect upon organisational form.  However, the effect of

ImpactHorizon upon the dependent variable is positive and highly statistically

significant with a probability level of 0.005.  This indicates that forward planning by

the small firm, following through the consequences of current decisions to their future

impact, has a strong positive effect on organisational change, measured by weighted

headcount.

   The last generic contingency is the Market.  Under this heading there are three

specific contingency variables.  MarketShare is a real variable, measuring the market

share of the principal product group by sales volume.  MajorRivals is an integer

variable, counting the number of major rivals of the small firm, as estimated by the

owner-manager.  Competition is an attitudinal categorical variable, which measures

on a Likert scale the perceived strength of competition in the small firm’s main

market, where a higher figure represents stronger competition.  It is evident from

Table 6 that MarketShare and Competition do not have statistically significant effects

upon HeadCount.  However, the influence of MajorRivals on HeadCount is positive
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and highly statistically significant.  That is to say, strong competitive pressure, here

calibrated by number of major rivals, is an important stimulus to organisational

change, proxied here by weighted HeadCount.

   The regression in Table 6 is of interest in both a statistical and a theoretical sense.  It

demonstrates that, within the small firm, organisational development, as proxied by a

weighted HeadCount measure, can indeed be explained in a statistical sense by a

range of contingent variables, which fall within generic contingency categories which

are familiar from the extant literature on contingency theory.  These generic

categories are production systems, business strategy and market environment.  It is of

note that, for the case of small firms, no contingent variables under the generic

contingency heading of technological uncertainty, were significant.  Concerning

specific contingent variables, complex costing systems, far-sighted decision making,

and competitive pressure from major rivals, all seem to be important influences on the

organisational form of the small firm.

   In Reid and Smith (1999, Table 6) this set of results is further highlighted in a

parsimonious regression model which drops insignificant variables.  The effect is

dramatic, raising R
2

 to 0.325 and the F statistic to 8.213, which has a probability

level of less than 0.001.  By removing ‘noisy’ variables from the regression in Table

6, the overall significance of the regression is improved, and all the contingent

variables used, AttributableCost, ImpactHorizon, MarketShare, MajorRivals and

Competition are statistically, or highly statistically significant.2

   This evidence leads to sharp conclusions about the applicability of contingency

theory to small firms.  Technological uncertainty is viewed as a key contingency in

the extant literature.  It was identified as being potentially important in the earliest

works on the subject by Burns and Stalker (1961).  However, it should be pointed out
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that this early work related to the very large, technologically intensive firms.

However, most micro-firms are not remotely close to this technological intensity.  The

only innovative step relevant to most micro-firms is business inception itself.  Such

micro-firms have little formal research and development capability.  They take just

small innovative steps, by such means as being the firm which is ‘first to market’.

   In the work of Reid and Smith (1999), reported briefly in a footnote, generic

contingencies of Production Systems and Strategy do have one contingency variable

each which appears important.  The AtttibutableCost variable has a positive

coefficient with a probability level of 0.072.  The ImpactHorizon variable has a

positive coefficient which is highly statistically significant, with a probability level of

0.002.  Even more important than these contingency variables are the three that come

under the generic contingency of the Market.  These three contingency variables are

MarketShare, MajorRivals and Competition.   The coefficients of all three are positive

and highly statistically significant, having probability levels of 0.052, 0.003 and 0.048

respectively. In summary, the evidence on contingencies, as they apply to small firms

is that Technological Uncertainty seems unimportant, as compared to its impact on

larger firms.  Rivalry and competition are the main contingent variables to have an

impact on organisational form, from the Market category.  Aspects of Production

Systems, specifically the ability to attribute cost, and of Strategy, specifically the

ability to plan ahead, are also important.

   We now intend to narrow the focus by looking specifically at the management

accounting system (MAS) within a small firm, and its determinants, in terms of

contingencies.  Of particular relevance is the work of Hayes (1977).  His hypothesis is

that the form which an MAS takes depends on three contingent variables, namely,

sub-unit interdependence, market dynamics, and work methods.  Related to this is the
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work of Libby and Waterhouse (1996), which develops this approach by seeking to

predict the development of MAS by contingencies like decentralisation, competition

and organisational practices.  These theoretical approaches provide the basis for the

empirical analysis below.

   We start by developing a measure of MAS complexity.  This is accomplished by

measuring MAS complexity (Complex) by a type of count variable.  The basis for its

construction is the use of all types of accounting information within the small firm.

These are grouped into planning, activation and decision-making categories.  For each

category, several measures are utilised.  So, for example, under planning and analysis,

the owner-manager might say that he uses accounting information to identify cost-

cutting opportunities, or to reach specific levels of output.  Under activation and

direction of daily operations, he might use such information to assess and manage

stock levels, or to measure the use of work time.  And under problem-solving and

decision-making, he might find accounting information helpful in assessing a new

project or investment, or in analysing the riskiness of a new idea.  The more uses to

which he puts accounting information, the higher will be the figure which measures

the complexity of his MAS (Complex).

   Next we take four measures of Sub-Unit Interdependence, three measures of Market

Dynamics and three measures of Workplace Methods to try to explain this MAS

complexity.  To illustrate, one way in which Sub-Unit Interdependence can be

measured is by the way the information flow is divided up within the business.  The

variable Divide is a binary variable, indicating whether or not information is split up

in reporting (i.e. divisional or segmental reporting).  For example, information may be

split up by customers or by geographic areas.  Other variables under this heading of

Sub-Unit Interdependence are concerned with the splitting up of tasks within the
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small firm.  They are all binary variables.  Define measures whether or not

employees’ tasks are well defined within the business; in other words, is there a clear

job description?  KnowTasks measures whether personnel within the firm are familiar

with tasks other than their own, and so whether there is flexibility and transferability

between employees.  TakeOnTasks measures whether, in certain circumstances,

personnel within the firm take on each others tasks.

   Market dynamics were measured by three variables: change in market share from

one year to the next (Market); the extent of the market covered by the firm

(MarketExtent) in terms of its regionality, internationality etc, again on a Likert scale,

where a higher figure represents a wider geographical market; and the growth of sales

from one year to the next (Sales).

   Work Methods were measured by three variables.  Discretion measures the amount

of discretion a superior has over a subordinate, where a higher figure represents more

control.  Authority measures the extent to which there is flexibility in the exercise of

authority at any level.  For example, might superiors intervene selectively in

exercising authority over subordinates, or is a simple hierarchical structure in place,

whereby authority is only exercised at the level directly below, by immediate

superiors?  StandardProcedures measures the extent to which monitoring is standard

(i.e. at regular, known intervals) or discretionary (i.e. as and when required).  In Table

7 a linear regression tests the theories of Hayes (1977) and Libby and Waterhouse

(1996).  The complexity of the MAS within the small firm is the dependent variable

(Complex).  Estimation is by ordinary least squares.  Variable types are grouped under

the headings of sub-unit interdependence, market dynamics, and work methods.

[Table 7 near here]
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   Given the scope and complexity of questions asked, there are many missing values.

This restricts degrees of freedom for estimation, and only thirty-two firms were

available to run this regression.  The R2 is satisfactory, though the F statistic is not

significant. Two of the variables have coefficients which are significant.  The first is

Divide which is a variable in the Sub-Unit Interdependence category.  It has a

probability level of 0.084.  The second is Discretion which is in the Work Methods

category.  It has a probability level of 0.033.

   In Reid and Smith (1999, Table 8) a parsimonious variant of the above regression is

estimated.  It uses only the variables under the heading of Sub-Unit Interdependence.

Both Define and Divide had coefficients which were statistically significant (and

positive) and the overall regression was significant (F= 2.27).  The explanations of

MAS deriving from Hayes (1977), Libby and Waterhouse (1996) has some measure

of support in this small firms context.  Sub-Unit Interdependence and Work Methods

provide significant explanations of MAS complexity.  The former effect seems more

important.  In particular, well defined task definition within the small firm, and the

splitting up of business functions, in terms of information handling, have clear

positive effects on MAS complexity.

   The purpose of this sub-section has been to see whether contingencies can explain

or predict information system form, and in particular the form of the management

accounting system.  The general conclusion is in the affirmative.  However, it is clear

that going down from large firm applications to small firm applications limits the

scope and emphasis of contingency theory.  Most notably, at this new micro-firm

level, there is a lesser influence of technological uncertainty.  However, even at this

fine micro level, Sub-Unit Interdependence plays an important role in shaping the

MAS.
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5.  Conclusion

This paper has aimed to test contingency theory on a body of small firms data which

was rich in its representation of information systems.  The test methodology has four

components.  The first applied correlation analysis to the timing of contingencies and

the timing of information system development.  It was found that cashflow crisis,

funding shortage and innovation all had timings which corresponded with information

system development.  This was particularly true of methods of cost management, and

also true, to an extent, of computer applications.  The second applied cluster analysis

to unearth three firm types recognised by contingency theorists, adaptive, stagnant,

and running blind.  Using a Euclidean distance measure, a good separation of the

sample into three firm types was achieved, with each type bearing a close

resemblance to one of the three recognised categories.  Furthermore, over key

dimensions like sales growth and market shares, differences between attributes of

groups were statistically significant.  Third, a central tenet of contingency theory, that

Technological Uncertainty, Production Systems, Strategy and the Market were key

determinants of organisational form, was tested using linear regression analysis.  It

was found that most aspects of the theory were well supported, barring that, for these

new micro-firms, technological uncertainty was unimportant as a determinant of

organisational form.  Fourth, a narrow hypothesis was tested about the determinants

of the form of MAS.  These are identified in the literature as Sub-Unit

Interdependence, Market Dynamics and Work Methods.  This hypothesis was tested

using linear regression analysis, and some support was found for it, particularly in

terms of Sub-Unit Interdependence affecting MAS complexity.

   The four different ways of approaching the testing of contingency theory are each,

in their ways, supportive of the theory.  Through their different methods of approach,
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they also provide a kind of triangulation on the strength of the theory, as well as a test

of its robustness.  In sum, they sustain the case for the application of contingency

theory to small firms contexts, be it all subject to certain modifications.
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Appendix

Variable Description

AttributableCost the degree to which components of total cost may be directly attributed to
products

Authority the extent to which there is flexibility in the exercise of authority at any level
e.g. it is exercised at next level down (=0) or at discretion (=1)

Competition strength of competition overall (=0, 1, 2, 3), where a higher figure represents
stronger competition

Complex the complexity of the firm’s MAS, in terms of its use in planning & analysis,
activation & direction of daily operations, and problem-solving & decision-
making

CostCut whether firm gains advantage by extreme cost-cutting [=0, ‘no’, =1, ‘yes’]
Define precision of definition of areas of specialisation, in terms of clarity of job

description
Discretion amount of discretion superior has over subordinates [=0, 1, 2, 3, 4, 5], where

a higher figure represents more discretion or control
Divide whether or not information is reported by segment or division [=0, ‘no’, =1,

‘yes’]
Headcount weighted measure of total employment, giving a measure of organisational

form
ImpactHorizon number of months owner-manager looks or plans ahead, when considering

impact of decisions
Informal whether or not planning is conducted formally or informally
KnowTasks whether different specialists in the firm are knowledgeable about others’

skills [=0, ‘no’, =1, ‘yes’]
MajorRivals number of major rivals, as estimated by owner-manager (n ≤ 100)
Market change in percentage share of market held from one year to the next
MarketShare share of the market held for firm’s major product group
ProcessInvention strength of competitive pressure put on by rivals’ process innovation
ProductInvention strength of competitive pressure put on firm by rivals’ new products
SacrificeControl whether respondent willing to sacrifice proportion of stake held in order to

promote growth [=0, ‘no’, =1, ‘yes’]
SacrificeProfit whether respondent willing to accept smaller profits to expand the business

[=0, ‘no’, =1, ‘yes’]
Sales increase in sales from one year to the next
StandardProcedures whether monitoring is standard (=0) or discretionary (=1)
TakeOnTasks whether different specialists take on each others’ tasks [=0, ‘no’, =1, ‘yes’]
TechnicalChange whether there has been a lot of technical change in firm’s industry [=0, ‘no’,

=1, ‘yes’]
Time discretionary time (as a proportion of total time spent in the business)

available in a typical week for making decisions
WagesShare percentage of total costs that are attributed to wages
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Footnotes

‡ Thanks should be expressed to Directors of Enterprise Trusts in Scotland, and to all
owner-managers who participated in our fieldwork.  Our co-worker, Professor
Falconer Mitchell, of the University of Edinburgh, has been a formative and
positive influence.  This research was supported by grants from the Leverhulme
Trust and from the CIMA Research Foundation, to whom grateful
acknowledgement is made.  This paper is a revised and extended version of the
work presented to the conference on Information System Development in the
Small Firm at St Andrews University, June 18th 1999.  It radically revises, and
extends, those parts of Reid and Smith (1999) which relate specifically to the
testing of contingency theory.  The conference at St Andrews was sponsored by the
Research Foundation of CIMA, in collaboration with the UK Network of Industrial
Economists (NIE).  It was organised by the Centre for Research into Industry,
Enterprise, Finance and the Firm (CRIEFF), University of St Andrews.  The
authors remain solely responsible for all analysis and views expressed in this
article.

1 The centroid is the point of means for a cluster.  See Cooper and Weekes (1983, Ch.13).

2 Table 6 of Reid and Smith (1999) is

Contingencies Variables Coefficients t-statistics

Production AttributableCost 1.297 1.825*

Strategy ImpactHorizon 0.180 3.297**

Market MarketShare 7.811.10-2 1.980*

MajorRivals 0.160 3.046**

Competition 2.520 2.009**

Constant -10.161 -2.267**

Notes: R
2

 = 0.325; F = 8.213**

**Highly Statistically Significant; *Statistically Significant
These results are discussed further in the main text.
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Table 1

Correlation of Information System Development with Cashflow Crisis

Pearson Correlation
(r)

Significance
(p)

Sample Sizeb

(N)

METHODS OF PROJECT APPRAISAL

Return on
Investment

-.138 .598 17

Residual Income .594 .159 7

Internal Rate of
Return

-.088 .912 4

Payback -.065 .819 15

METHODS OF COST MANAGEMENT

Just-in-Time .738** .000 18

Activity-Based
Costing

.832** .000 14

Quantitative
Research Analysis

.768 .232 4

Value Analysis .577** .004 23

Strategic Pricing .078 .736 21

Transfer Pricing a a 4

COMPUTER APPLICATIONS

Storing Information .379* .030 33

Project Appraisal .549 .101 10

Financial
Modelling

.375 .187 14

Notes: **correlation is significant at the 0.01 level (2-tailed)
*correlation is significant at the 0.05 level (2-tailed)
a Cannot be computed because of insufficient sample variation
b Sample sizes vary, depending on responses to a variety of questionnaire filters
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Table 2

Correlation of Information System Development with
Shortfall of Finance for Strategic Purposes

Pearson Correlation
(r)

Significance
(p)

Sample Sizeb

(N)

METHODS OF PROJECT APPRAISAL

Return on
Investment

.058 .831 16

Residual Income .475 .281 7

Internal Rate of
Return

-.272 .659 5

Payback -.165 .500 19

METHODS OF COST MANAGEMENT

Just-in-Time .633* .011 15

Activity-Based
Costing

.826** .000 14

Quantitative
Research Analysis

.917 .083 4

Value Analysis .514* .014 22

Strategic Pricing .030 .898 21

Transfer Pricing a a 5

COMPUTER APPLICATIONS

Storing Information .389* .037 29

Project Appraisal .664 .051 9

Financial
Modelling

.395 .182 13

Notes: **correlation is significant at the 0.01 level (2-tailed)
*correlation is significant at the 0.05 level (2-tailed)
a Cannot be computed because of insufficient sample variation
b Sample sizes vary, depending on responses to a variety of questionnaire filters
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Table 3

Correlation of Information System Development with
Implementation of Best Innovation

Pearson Correlation
(r)

Significance
(p)

Sample Sizea

(N)

METHODS OF PROJECT APPRAISAL

Return on
Investment

-.163 .479 21

Residual Income -.048 .929 6

Internal Rate of
Return

-.771 .127 5

Payback -.115 .552 29

METHODS OF COST MANAGEMENT

Just-in-Time .749* .000 22

Activity-Based
Costing

.777** .000 16

Quantitative
Research Analysis

.355 .769 3

Value Analysis .720** .000 26

Strategic Pricing -.065 .733 30

Transfer Pricing -.802 .055 6

COMPUTER APPLICATIONS

PC used to Store
Information

.516** .000 43

PC used for Project
Appraisal

.706** .007 13

PC used for
Financial Modelling

.610** .003 22

Notes: **correlation is significant at the 0.01 level (2-tailed)
*correlation is significant at the 0.05 level (2-tailed)
a Sample sizes vary, depending on responses to a variety of questionnaire filters
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Table 4

Statistical Evidence on Firm Types Using Cluster Analysis

Sales Market Time Informal n

Type 1 Firms 142 (49) -0.4 (3) 79 (11) 0.29 (0.18) 8

Type 2 Firms 176 (71) 6 (3) 57 (15) 0.33 (0.33) 17

Type 3 Firms 315 (86) 9 (11) 89 (5) 0.18 (0.12) 23

Notes: In this table, the main figures are rounded mean values. Standard errors are given in brackets.
Mean values were stable under 5% trimming.  Forty-eight firms were available for the cluster
analysis, using the Euclidean metric.
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Table 5

Categories of Firm Types Identified by Cluster Analysis

               Firm Type
Attribute Stagnant Running Blind Adaptive

Dynamics Low Moderate High

Flexibility Poor Moderate High

Discretion Active Moderate Active

Informality High High Moderate
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Table 6

Regression of Contingencies on Head Count

Contingencies Independent
Variables

Coefficients

ProcessInvention -0.617
(-0.298)

ProductInvention 2.934
(1.404)

Technological
Uncertainty

TechnicalChange -2.473
(-0.960)

AttributableCost 1.537
(1.811*)

WagesShare 5.932.10-2

(1.146)

Production
Systems

CostCut 0.513
(0.193)

ImpactHorizon 0.177
(2.926**)

SacrificeControl 1.007
(0.423)

Strategy

SacrificeProfit -0.411
(0.128)

MarketShare 7.645.10-2

(1.603)
MajorRivals 0.152

(2.416**)

Market

Competition 1.954
(1.258)

Constant -11.359
(-1.836)

Notes: Defined variable is HeadCount

R
2

 = 0.295; F = 3.369**

t-values are in brackets under coefficients
**Highly Statistically Significant; *Statistically Significant
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Table 7

Regression of Determinants of MAS Complexity

Category Variable Coefficient

Sub-Unit Define 0.437
(0.195)

Interdependence KnowTasks 1.497
(0.226)

TakeOnTasks 5.407
(1.209)

Divide 5.690
(1.807*)

Market Sales -4.31.10-3

(-0.530)
Dynamics MarketShare 0.253

(0.193)
Market -4.45.10-2

(-0.741)

Work Discretion 4.499
(2.269**)

Methods Authority -3.247
(-0.826)

StandardProcedures -3.873
(-0.981)

Constant -9.776
(-0.841)

Notes: R2 = 0.348; F = 1.176
t-values are in brackets under coefficients
**Highly Statistically Significant; *Statistically Significant


