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Information System Development in the Small Firm:
tests of contingency, agency and markets & hierarchies approaches

Gavin C Reid and Julia A Smith†

1 Introduction

This paper is designed to explore the nature of information system development in

small and medium sized enterprises (SMEs), by appeal to three theories: contingency

theory; agency theory; and markets & hierarchies.  To address these theories

empirically, use is made of new data which have been gathered from a sample of

Scottish SMEs over a five-year period, 1994-1998.

   In recent years empirical research on information system development has been

dominated by the study of current practice in leading Western & Japanese companies

[e.g. Anderson (1995), Cooper (1989), Monden and Hamada (1991)].  The capacity of

such large firms to resource what is seen as the development of ‘best practice’ through

novel techniques has attracted great research interest, and this has become a major

means of dissemination for these techniques.  Implicit in this type of research is the

unchallenged belief that the most fruitful research ought to be performed on the

largest and most successful firm types [Kaplan (1994)].

   However we would strongly argue that the SME setting offers new and exciting

research possibilities and opportunities.  Though they are of a different type to those

found in the large firm setting, they are, nonetheless, of great importance to an

explanation and understanding of the development of information systems.  Large

firms have typically started as small firms.  And small firms themselves are a major

part of the business constituency in advanced service based economies.  In the UK
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during the 1990s, ninety-nine per cent of businesses were of the SME type (viz.

employment size 200 or less), and they contributed to nearly sixty per cent of national

employment.  Much of the research potential of SMEs derives directly from the

contrast which they provide with the large organisation as a research setting.

   The small size of the SME provides a relatively less complex research object

compared to that of the large organisation.  Consequently within the SME the nature,

role and development of information systems are more visible to the researcher.  This

enhanced visibility is combined with the susceptibility of the SME to key

contingencies such as the phase of the business life cycle, high growth rates financing

issues and the extremes of competitive pressure (Garnsey, 1998). These influences are

so prominent that the SME provides a good location for the study of the effects of

these fundamental forces on internal information systems.  Indeed it has been argued

that the key characteristics of SMEs which differentiate them from larger

organisations relate to uncertainty, innovation and their pattern of evolution

[Wynarczyk et al (1993)].  The structure of small firms is also more likely to be in a

state of change as growth occurs in the SME  [Storey (1994)].  All these factors add to

the potential value of the SME as a site for studying information system development.

   Prior research [e.g. Raymond and Magnenat-Thalman (1982), Holmes & Nicholls

(1989), Nayak & Greenfield (1994), Lybaert (1998)] indicates that the quality of

information available within the SME has a positive association with its performance.

A refinement of this simple association is the view of Gul (1991) that the positive

effect of sophisticated information on performance will itself be higher, the greater is

the perceived environmental uncertainty.

   In the new and young SME, the birth and early years of information system

development are observable.  There has been a neglect of research focusing on the
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dynamics of this formative stage in the evolution of information systems.  The

absence, in many instances, of professional or even experienced support for

information handling in the SME does inevitably limit the technical sophistication of

internal information.  This also means, however, that the information system which is

found within this type of SME will be derived largely from managerial needs and

demand.  The SME offers a basis for drawing out description, explanation and,

ultimately, understanding of the fundamental factors which influence the genesis and

the development of information in an organisational context.

   The structure of this paper is as follows.  First, the three theories under examination,

contingency, agency, and markets & hierarchies, are briefly described.  Second, an

overview of the methodology is presented, looking at sampling, the database and

summary statistics.  Third, the contingency theory approach is explored on the data,

both taxonomically (using cluster analysis) and inferentially (using regression

analysis).  Fourth, the agency approach is tested, using probit analysis.  Fourth, the

market and hierarchies approach is tested, using regression analysis.  The paper ends

by concluding that the contingency approach is not a rival approach to the agency or

market and hierarchies approaches, but may rather be regarded as incorporating, and

supporting, elements of both.

2 Contingency, agency and markets & hierarchies

Contingency

Contingency theory was developed as a means of explaining observed differences in

the structure of organisations.  It suggests there is no unique best way of structuring

an organisation under all circumstances.  Thus a variety of contingencies will

constitute the conditions appropriate to a particular type of organisation structure.
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Early research of this type suggested that environmental conditions e.g. technological

uncertainty [Burns & Stalker (1961)] and the technology employed by the firm e.g.

type of production system [Woodward (1958, 1965)] were key contingent variables.

Further contingencies were suggested by Chandler (1962) (corporate strategy

adopted) and Lawrence and Lorch (1967) (market environment).

   Burns and Waterhouse (1975) found that budgeting practice was influenced by the

organisation’s autonomy, the centralisation of its management and the uncertainty

associated with the business as reflected in the degree to which key activities were

structured.  Hayes (1977) examined how management accounting practices differed

across different sub-units within an organisation.  His work suggested that the nature

and significance of management accounting information was affected by the

prevailing mix of three contingent variables within the firm: sub-unit interdependence

(high in R & D); dynamism of environment (high in marketing); and internal

characteristics such as work method specification (high in production).

   This use of contingency theory to explain intra-organisational differences in

management accounting was extended by Waterhouse and Tiessen (1978) who argued

that different parts of the firm would be affected in different ways by (possibly

different) contingent variables.

   In a more normatively oriented analysis, Gordon & Miller (1976) argue that a firm’s

accounting information system will be largely determined by environmental and

organisational factors and by the decision making style adopted.  They suggest that

these contingent variables often cluster in three ways which give rise to three different

firm typologies: the adaptive firm (a dynamic environment requiring analytical

decision making and a decentralised structure); the ‘running blind’ firm (also a

dynamic environment requiring intuitive, entrepreneurial decision making and a
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centralised structure); the stagnant bureaucracy (a stable environment with

conservative decision making involving little analysis and a centralised structure).

Jones (1985) proposed an additional contingent variable when he examined the

applicability of contingency theory to management accounting in conditions of

organisational change (where a take-over has occurred) and found that the parent

company became a major influence on the new subsidiary’s management accounting.

More recently Chapman (1997) has suggested that uncertainty (in respect of both

objectives for, and consequences of, action) can be an intervening variable which

influences the response of internal accounting to external contingencies and explains

the relative inconsistencies found in many prior studies.  Finally an extensive review

of prior research on how the contingency of selected strategy influences control

systems has been conducted by Langfield-Smith (1997).

Agency

Agency theory has its roots in economic theory and is based on the following

principles.

‘Agency theory - a contract under which one or more persons (the
principals) engage another person (the agent) to perform some service
on their behalf which includes delegating some decision making
authority to the agent.  If both parties to the relationship are utility
maximisers there is good reason to believe the agent will not always
act in the best interests of the principal’

Jensen & Meckling (1976)

It is a theory (e.g. Reid, 1987) which is based on the behavioural premise that people

act in a way which serves their own self interest.  Moreover they can hide some of

their actions from others and are also prepared to act in a way which allows them to

benefit personally to the detriment of others.  Consequently when people combine to

work there is a danger or moral hazard that individual members may shirk i.e. fail to
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work as hard as they could and/or personally consume benefits which would

otherwise accrue to the whole team.  They will obtain all of the benefits of consuming

such perquisites while the principal bears a proportion of this cost.  The organisational

answer to this danger is to have a residual owner (or principal) who is entitled to any

surplus created by the team members (agents) after remuneration has been rendered.

The theory therefore explains the existence and basic form of the firm.

   The principal has no motive to shirk and will seek to establish systems for

monitoring and rewarding the team.  These will be designed to encourage the work

team (or organisation) to act in ways which are congruent to the principal’s aims.  In

these ways the principal attempts to guard against the informational advantage

possessed by the agent (who has a greater familiarity and local expertise in the area of

work undertaken) over the principal (information asymmetry).  This coupled with the

moral hazard position presents a circumstantial problem for the principal for which an

information system may provide some assistance.  Within larger firms an extended

hierarchy of principals/agents can be found stretching from the owner or shareholder

through the board, top management, middle management and supervisors to shop

floor operatives.  Although only the shareholder is the residual owner each level in the

hierarchy does, to some extent, have to be managed by personnel who have to act as

principals to their immediate subordinates, all within the ultimate principle of agency

theory.

   The application of agency theory was greatly enhanced by the link to management

accounting which was initiated by the likes of Baiman (1981) and subsequently

embodied in texts by Kaplan (1982), Ezzamel and Hart (1987) and Scapens (1991).

The above conditions, existing within the firm, create a demand for management

accounting information.  The need to monitor and control agents’ behaviour requires a
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flow of information form the relevant entity to the principal.  Accounting measures of

actual performance, financial analyses of decisions, budgets and financial plans may

all contribute to the provision of a basis upon which agent performance can be

assessed.

   The availability of appropriate financial controls and decision support can also be

viewed as helping to direct the agent’s behaviour in accord with the principal’s

interests.  In addition, if incentives such as agent remuneration or even agent retention

or promotion in employment decisions are to be based on performance then

management accounting may play an important role in providing information on the

financial dimension of that performance.  To play these roles accounting has to be

accepted by both principal and agent and should therefore possess sufficient

‘hardness’ and reliability to adequately reflect an agent’s actions.

   Agency theory also suggests that management accounting will be influenced by a

variety of factors relating to each specific principal/agent relationship.

• The degree of incentive given by the agent’s remuneration package.  For example

where the agent’s rewards are heavily based on performance which matches the

principal’s aims then the need for monitoring information (as a surveillance and

control function) will be less.

• Conversely the more sophisticated is the monitoring system in place, the less will

be the need for the principal to base the agent’s remuneration on performance

levels achieved.

• The greater the complexity and uncertainty associated with the agent’s role and

work the greater the information asymmetry which exists and the more the

emphasis will have to be placed on monitoring inputs and outputs as opposed to

process.
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• Changing management accounting will be a process of interest to both principal

and agent and may involve protracted negotiation given the sensitivity of its

relevance to the relationship between them.  Its establishment over time as part of

the principal/agent relationship may deter change.

• The understanding of the persistence in use of apparent management accounting

practice which is overtly less than generally accepted ‘best practice’ can be gained

from an agency perspective.  For example, Zimmerman (1979) contains an agency

based explanation of the full cost allocation practice.

   Agency theory does therefore potentially provide a basis for improving

understanding of, and for making predictions (as opposed to assertions) about MAS.

Markets vs hierarchies

The label for this appropriately suggests there are two options for the organisation of

economic activity.  The foundations of it are attributable to the work of Williamson

(1970, 1975, 1992) and Coase (1937, 1990).  In essence it provides a rationale for the

emergence of the firm.  When activities conducted by separate individuals operating

in the marketplace become voluminous, uncertain and complex they eventually reach

a stage where they are relatively too expensive to undertake in this way.  In other

words transaction costs become too great and the market fails to provide the most

economic option for organising business.  On balance, work can be more

economically arranged by internalising its co-ordination within the framework of a

firm.  ‘On balance’ is mentioned because firms too may suffer from functional

problems.  At any time, it is necessary to determine which of the organisations is

transactionally more efficient.  Within the firm a hierarchical structure, typically of
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pyramid form provides a mechanism which promotes planning and co-operation and

facilitates control, order and direction which supplant the market on economic

grounds.

   Johnson (1983) and Flamholtz (1983) describe and debate this type of development

from a historical perspective.  They note how the change from a ‘putting out’ system

arranged by the individual entrepreneur to the creation of the firm results in a demand

within the new firm for financial information which was previously generated

spontaneously by the market.  The theory suggests that, as firms develop, their

internal hierarchies will alter to better suit a range of variables including their size,

geographical spread and range of specialities.  The demand for information systems as

a basis for co-ordination and control will emerge as part of the ‘visible hand’ which

facilitates the organisation of business.  Thus as the hierarchical levels are created and

increase within firms, and/or multi-divisional structures appear and grow, the need for

budgetary planning and control becomes greater, and the need to translate aims and

targets down the hierarchy also becomes stronger.

   This can be done in financial terms (e.g. the use of ROI as a basis for divisional

performance measurement).  Moreover there is a need to have information systems

which distribute information among decision-makers in the larger, decentralised

organisation so that information impactedness (the tendency for economic agents to

strategically commandeer information or resources for personal, rather than

organisational benefit) does not result in localised sub-optimisation.  The competition

engendered by firms, coupled with ownership expectations, will also promote internal

search for ways of improving the financial return.  Systems such as management

accounting will be designed to assist in locating such gains.



11

   Within the hierarchical firm one of the most important factors in its operation is the

internal labour market (Tiessen & Waterhouse, 1983).  For example, in planning, the

system will be expected to provide a means of sharing and distributing ‘local’

knowledge’ which will be of benefit to the organisation as a whole if widely known.

In budget preparation realism in statements of resource needs will affect the use of

labour resource as a key building block for the successful use of the budgetary control

system.  Also the performance assessment of employees will, in many instances be, to

a degree, dependent on financial information.  This will influence the internal labour

market directly, through the decisions made on remuneration rates for individual (or

classes of) employees and the promotion, retention or releasing of them.  Management

accounting therefore becomes an integral part of the evolution of the organisation’s

hierarchy.

2  Statistical background

This section reviews the methodology used in collecting the data for this study.  First,

the basis on which the sample of firms selected for study is described and the sample

profile presented.  Second, the design and application of the interview schedule is

explained.  Third, the incorporation of data gathered in a database, to facilitate

analysis, is outlined.  Fourth, summary statistics are provided for the information

gathered on the firms’ management accounting system (MAS).

   The sampling procedure used has previously been used successful in the study by

Reid (1993)1, and this established the methodology discussed below.  A random

sample of 15 Enterprise Trusts was utilised to provide the starting sample of 150

firms.2  The sample provides good coverage of the most densely-populated areas of

Scotland, ranging from as far North as Gordon Enterprise Trust in Inverurie, through
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the central belt of Stirling and Falkirk, down as far as Cumnock & Doon in the West,

and Midlothian in the East.  The procedure adopted was to ask Directors of Enterprise

Trusts to provide a random sample of firms on their client lists.  The only conditions

put on this sample were that the firms should be less than three years old, and that

they should have started up through the Enterprise Trusts.

   Recent figures released by Scottish Enterprise (1996) suggest that the sample

corresponds very closely to the much larger picture of new Scottish firms in the

1990s.  For example, by legal form, the 1993-94 sample used in this study comprised

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

premises, 19% partnerships and 27% private limited companies.  The Scottish

Enterprise figures for 23,000 new firms in 1996 give sole proprietorships at 48%,

partnerships at 21% and limited companies at 30%.3  The categories, although slightly

different, show clearly that there is a high similarity of breakdown by legal form

between the two samples.

   The division by sector is a slightly more contentious issue, but is nonetheless still

worth addressing.  Scottish Enterprise state that 68% of new businesses in Scotland in

1996 were in services, compared to 64% in this study.4  Figures from the Department

for Education and Employment suggest that, for the UK as a whole, ‘service sector

firms represent just over 70% of all small firms in the economy’ [Labour Market

Quarterly Report (1996, p.11)].5  The 150 interviews that constituted the first year’s

sample were completed within the period April 1994 to May 1995.  The relevant

sample for much of our study was that selected over the period 1997-98, and

contained the 105 surviving firms of the initial sample.

   The instrument used to analyse information system development was a subset of a

lengthy and detailed questionnaire covering eight main topics: market data; finance;
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costs; business strategy; management accounting system (MAS); human capital;

organisation; and technical change.  In essence, an unbalanced panel was developed,

which contains four years’ worth of annual interviews for each firm in existence, for

each year of the study.6

   To illustrate database use, for example, if we wish to test the effect of contingencies

on the MAS, we are able to use the historical dimension of the database to identify the

nature and timing of specific contingencies.  Thus the database contains detail about

the strength and nature of competition in the firm’s markets, about its rivals, and

about technological change and its impacts (on the industry as well as the firms), all

of which are relevant to testing the contingency approach.  Additionally, the data are

informative on the changing structure of the organisation and the aims and strategies

developed to help deal with the growth of the firm.  In brief, we are able to pinpoint

the time at which contingencies occurred.

   When considering agency theory, we are concerned with relationships within the

business and, specifically, with those of principal and agent.  The database stores

details on the organisational hierarchy of the firm.  This includes, for example, data on

the extent of discretion a superior has over subordinates’ workplace activities,

incentive schemes such as rewarding pay structures and the extent of compliance of

employees, as well as reasons for any non-compliance.  The above may be useful in

an application of markets & hierarchies theory, which requires us to examine

organisational form.  We are also able to draw on detail of the changing management

structure within the firm, and the effect increasing complexity has on the

organisation’s structure and strategies.

   The section on the development of the MAS enquired extensively into the firm’s

management of business information.  It started by considering who prepared
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accounting information, at what intensity, and of what scope (e.g. profit & loss

account, balance sheet, cash flow etc).  It then proceeded to look at: the capital

investment decision; methods for managing costs; information flows around the

business; the use of computer software; the uses of regular accounting information

(e.g. to measure performance or to set budget targets); and the evolution of

information over time, including the factors that influence this evolution.  It

concluded by looking in detail at the complexity of accounting information, under

three headings: effective planning and analysis; activation and direction of daily

operations; and problem solving and decision-making.

   The administered questionnaire as a whole generated a large volume of data: there

were in excess of 600 quantitative variables, and an additional 50 or so qualitative

variables.  One-hundred-and-five firms were available for investigation, of which 84

were directly interviewed.  We now present summary statistics of the data on MAS.

The results reported are mean or modal values, inferential work being deferred to later

sections.

   Just over one quarter of owner-managers (27%) thought about their business in

terms of it being split up into groups or divisions, rather than simply as being a single

unit.  Such divisionalisation had typically occurred after two years (25 months) of

trading.  Entrepreneurs were then asked about the extent to which information in the

business, for example, on sales, profit, cash flow or work effort, was reported by

segments.  Fifty-nine per cent could produce information broken down by product or

product group.  About one half (49%) broke information down by customer, or

customer type.  One quarter (26%) provided information for departments, divisions or

workgroups.  And 15% were interested in the breakdown of information by

geographical area.
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   Of those owner-managers who thought that the style of information provision within

their business had changed over time, several factors were thought to have prompted

such developments.  A growth in sales, first and foremost, was thought to have

influenced change by 76% of respondents.  Just under one half (49%) thought this had

come about because of problems in performance.  Forty-three per cent attributed

change to a growth in product lines, and a further 37% to growth in the number of

employees in the firm.  Thirty-five per cent put it down to an increase in the

complexity of operations, and one third (33%) to a change in organisational structure.

Fewer (14%) said that changes in the provision of information within the firm was

due to the additional introduction of either equity or loan capital.  Respondents were

asked how complex was their use of accounting information, under the headings of

‘Effective Planning and Analysis’, Activation and Direction of Daily Operations’, and

‘Problem Solving and Decision-Making’, as discussed further below.

3 The contingency approach

The structure of this section is as follows.  First, the idea of firm types, recognised by

some contingency theorists, is given empirical content, by the use of cluster analysis.

Second, firm structure is explained by contingency variables like strategy, markets

and production systems.  Third, the form of the accounting information system (AIS)

is explained by sub-unit interdependence, market dynamics and work method

specification, as suggested by the work of Hayes (1977).

   The work of Gordon and Miller (1976) suggested that the nature of a firm’s AIS

would be determined by environmental and organisational factors, and by the way

decisions were made.  They argued that these contingent variables ‘clustered’ in a

way which suggested a morphology of three firm types: adaptive, ‘running blind’ and
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stagnant.  In this section the notion of a cluster has been taken a step further from the

informal use of it by Gordon and Miller.  Specifically, a statistical cluster analysis was

undertaken to try and identify these, or similar, firm types, using an objective

methodology.  The hope is that this method, by grouping available evidence into a

reasonably small number of classes, categories, or clusters, thereby facilitates a

reduction of data.  This may then be suggestive of further forms of data analysis, and

may help to identify theoretical structures underlying the data.

   Clustering was undertaken using SPSS, and the Euclidean measure of distance was

adopted.7  The aim of the technique is to group together in clusters those observation

points which are most similar, and to separate out, as distinctively as possible, the

clusters themselves.  The variables employed in the cluster analysis were measures of:

(a) the growth in sales (SalesGro); the change in market share  (MktChng); the

discretionary time available for decision making as opposed to production (Decis);

and the extent of reliance on formal, written business planning (FormWrit).  In terms

of the framework considered in the previous paragraph, the measures adopted

examine dynamics, flexibility, decision making, and formality, respectively.

   It was found that the statistical cluster analysis provided a good separation of the

data into three small firm types.  Their statistical attributes are summarised

qualitatively in Table 1, where here, for expositional convenience, more generic

terminology is used to describe the specific variables employed.8  Statistically

speaking, Type 1 firms were separated by some distance from Type 2 and Type 3

firms, but the latter types, whilst separated, were closer. These data were available for

just forty-eight of the firms.  They may be interpreted as identifying successful (Type

3), less successful (Type 2) and struggling (Type 1) firms.  However, this

interpretation should be used with caution.
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Table 1

Type 1 Type 2 Type 3

Dynamics Low Moderate High

Flexibility Poor Moderate High

Decision-Making Active Moderate Active

Formality Low Low Moderate

   The Type 3 firms correspond in some measure to Gordon and Miller’s (1976)

‘adaptive firm’, but the categories are by no means identical.  The Type 3 firm may be

characterised as follows.  It enjoys a high growth rate, and a high degree of

penetration in terms of market share.  Thus it is properly characterised as being

adaptive to a dynamic environment.  It dedicates relatively little time to production of

the good or delivery of the service, and, by implication, more time to management,

planning, strategy, sales etc.  As regards running the business, the emphasis is on

formal procedure, rather than intuitive governance.  The Type 2 firm enjoys

considerably lower sales growth9, and less market share penetration (just +6 per cent

compared to +9 per cent for Type 3 firms).  Thus the environment is less dynamic,

although the adaptiveness remains quite high.  Procedurally, it is by far the most

intuitively run firm type, approximating best, in this sense, to the ‘running blind’ type

identified by Gordon and Miller (1976).  Unlike Type 1 and Type 3 firms, it allocates

much more time than they do to simply delivering its goods or services to customers.

In doing so, it squeezes out activities like planning, managing and developing

strategies etc.  This too confirms the resemblance of this firm type to the ‘running

blind’ category.
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   Finally, there is the Type 1 firm, which most resembles the ‘stagnant’ category of

Gordon and Miller (1976).  These are rather poorly performing firms.  Type 1 firms

have experienced only moderate sales growth (about half that of Type 3 firms),

though certainly enough to ensure survival.  However, they have been unsuccessful at

adaptation and have, on average, actually lost their market shares.  They are more like

Type 3 firms than Type 2 in that they allocate a relatively high proportion of time to

planning, management etc., and are relatively (but not absolutely) more formal than

intuitive in their running of the firm (but, however, distinctly less formal that Type 3

firms).10  Thus although Type 1 and Type 3 firms are at opposite ends of the

performance spectrum, they both tend to emphasise planning, management etc.  This,

in turn, is likely to make increased demands on AIS use and development.  For Type 1

firms this situation arises from the need to tackle the problems of lack of adaptation to

market dynamics, and of falling market shares.  For Type 3 firms, planning and

management are used relatively successfully to deal with problems of adapting to the

dynamics of the market place.  Their success in so doing exacts a price in terms of

consequential demands for AIS development.

   We turn now to the form of the small firm, and how it is influenced by contingency

variables.  As Section 2 indicated, key contingency variables include technological

uncertainty, production system complexity, business strategy, market environment,

and so on.  Our approach to hypothesis testing has been to suggest that the scale of the

firm is a key feature of its organisational form.  A new measure of firm size was

developed, starting from the headcount, by weighting full-time workers at 100 per

cent, part-time workers at 50 per cent, and trainees at 25 per cent.  Thus worker types

play a role in this organisational measure, and their relative significance within the

small firm is captured by a weighting scheme.  This organisational variable will be
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described as the weighted headcount measure (HeadCnt).  Four classes of

contingency variables were identified to explain this organisational measure:

technological uncertainty; production systems; strategy; and markets.  There were

several variables in each class, as indicated in Table 2.  In this table, regression

coefficients (and corresponding t-values, indicating statistical significance) are given

in columns three and four.  In all, twelve variables (and a constant term) are used to

explain the weighted headcount measure of organisational form (viz. the dependent

variable, HeadCnt).

Table 2

Contingencies Variables Coefficients t-values

Technological
Uncertainty

ProcPres
ProdPres
TechChng

-0.617
2.934

-2.473

-0.298
1.404

-0.960

Production
Systems

Attribut
Wages

CostCut

1.537
5.932.10-2

0.513

1.811*

1.146
0.193

Strategy Impact
 SacStak
SmlProf

0.177
1.007

-0.411

2.926**

0.423
0.128

Market MktShr1
MajRiv

CompAll

7.645.10-2

0.152
1.954

1.603
2.416**

1.258

Constant -11.359 -1.836

Notes: Adjusted R2 = 0.295; F = 3.369**

**Highly Statistically Significant; *Statistically Significant

   For cross section models of this sort, the adjusted R2 is high (at approximately 0.3)

and the F statistic for the regression as a whole is highly statistically significant (Prob.
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level = 0.001).11  The groupings of variables under the four contingencies listed are as

follows.  Under Technological Uncertainty the variables are: ProcPres, which

measures the competitive pressure put on a small firm by its rivals’ process

innovations; ProdPres, which measures the same effect, but with regard to product

innovations12; and TechChng which measures the extent of technical change in the

industry.  None of these variables is significant.  There is just the slightest hint that the

competitive pressure of product innovation encourages larger size, in a weighted

headcount sense, but this has low significance (Prob. level = 0.166).

   Turning now to Production Systems contingencies, there are three variables to be

considered: Attribut, which measures the extent to which elements of cost are

attributed to products; Wages, which measures the wage bill component in total cost;

and CostCut which measures whether the small firm could gain a competitive

advantage by extreme cost cutting.  All these variables appear to have a positive

relationship with the dependent variable, but only Attribut has a significant

relationship (Prob. level = 0.075).  That is, larger firms, in terms of weighted

headcount, tend to take greater measures to attribute elements of costs to products

(e.g. materials, labour, sales etc.).

   The third category of contingency, namely Strategy is measured by three variables:

Impact, which measures how far the firm looks ahead in considering the impact of

decisions; SacStak, which measures whether the owner manager is willing to sacrifice

a proportion of his or her stake in the firm, in order to promote its growth; and

SmlProf, which measures whether he or she is willing to accept smaller profit for a

while, in order to expand the business.  The latter two variables are clearly statistically

insignificant in Table 2, but the Impact variable has a strong positive effect upon the

dependent variable and is highly statistically significant (Prob. level = 0.005).  That is
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to say, SMEs that plan ahead, looking to the future impact effects of their current

decisions, are able to negotiate better the organisational change involved in becoming

a higher weighted headcount firm.

   Finally, the last group of contingent variables comes under the Market heading.

There are three of these variables, and they have the following interpretation.

MktShr1 measures the market share of the most important product group or range,

according to sales.  MajRiv measures the number of major rivals the SME has.

CompAll measures how strong (overall) competition is, within the small firm’s main

market.  Market share and overall competition have no statistically significant effect

on the dependent variable.  By contrast the effect of number of major rivals is positive

and highly statistically significant.  Thus close competitive pressure, as measured by

major rivals, seems to be a stimulus to organisational change, as measured by

weighted headcount.  Considering the regression as a whole in Table 2 it is very

illuminating from a statistical and theoretical standpoint.  First, it shows that an index

of a certain type of organisational development (HeadCnt), can be well explained by

contingencies.  In that sense, contingency theory is vindicated.  Further, under each of

the major headings of contingencies, such as are widely discussed in the literature,

notably technological uncertainty, production systems, business strategy and market

environment, some variables appear to have measurable and significant effects on

organisational change, as measured by weighted headcount.  Specifically the

competitive pressure of product innovation, complex costing systems, far-sighted

decision making, and competitive pressure from major rivals, all seem to be vectors of

change in organisational form.13

   The statistical picture can be further sharpened by considering a more parsimonious

regression, as reported in Table 3.  The effect of dropping the insignificant variables
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of Table 2 is fairly dramatic.  The adjusted R² is higher, as is the F statistic (Prob.

level < 0.001), which measures the overall significance of the regression relationship.

All the contingency variables in Table 3 now have strong positive effects on the

dependent variable.  This is partly because some of the more ‘noisy’ variables, which

contribute little to the explanation of the dependent variable in the first regressions

(Table 2), are now absent.

   Table 3 now says something very clearly about contingency theory as applied to

SMEs.  The role of technological uncertainty now appears to be relatively

unimportant.  This has been seen as a key contingency in the literature, and indeed can

be traced back to the very earliest works on the subject e.g. Burns and Stalker (1961).

However, the evidence in that early work was based on the very large enterprise,

characterised by high technological intensity.14  By contrast, most SMEs, particularly

most micro-firms, do not have high technological intensity.  The main innovative step

is the launch of the business itself.  But typically micro-firms do not engage in serious

research and development.  They are more likely to protect small innovative steps by

keeping ahead of their rivals, than by recourse to formal methods of protecting

intellectual property, like patents and trade marks.

   On the other hand, the production systems and strategy components of contingency

do have, at least, some effects coming through strongly.  The use of a detailed costing

system appears important (Attribut, Prob. level = 0.072) as does a long-run view of

decision making (Impact, Prob. level = 0.002).  However, the major effect of

contingency variables for SMEs, especially those of the smaller end of the scale,

seems to derive from the market environment.  All three contingency variables for this

category are statistically significant (and two of them highly so): MktShr1, market

share (Prob. level = 0.052); MajRiv, major rivals (Prob. level = 0.003); and CompAll,
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Table 3

Contingencies Variables Coefficients t-statistics

Production Attribut 1.297 1.825*

Strategy Impact 0.180 3.297**

Market MktShr1 7.811.10-2 1.980*

MajRiv 0.160 3.046**

CompAll 2.520 2.009**

Constant -10.161 -2.267**

Notes: Adjusted R2 = 0.325; F = 8.213**

**Highly Statistically Significant; *Statistically Significant

overall competition (Prob. level = 0.048).  In short, rivalry and competition appear to

be the major contingencies which modify organisational form for the small firms.

This is not to reject the contingency hypothesis, but to modify its form to take account

of the special attributes which small firms display.

   We turn next to a further aspect of contingency analysis, bearing in mind that we

have now left the general framework largely intact.  This aspect emphasises the

predictive implications of contingency.  In particular, Hayes (1977) has proposed

within this framework that MAS practices differ largely because of three contingent

variables: sub-unit interdependence; market dynamics; and work methods.  Recent

work by Libby and Waterhouse (1996) follows on from this approach by trying to

explain MAS development by factors like decentralisation, competition and

organization practice (see Section 2).  Here, we follow, and extend, this literature.

   Our starting point is a measure of MAS complexity.  An aggregate way of looking

at the MAS is to measure its complexity (Complex) as a count variable, covering all

uses of accounting information under the general headings of planning, activation and



24

decision-making.  A statistical model was created which grouped together four

measures of sub-unit interdependence, three measures of market dynamics and three

measures of workplace methods.  Thus sub-unit interdependence was looked at in

terms of whether the information flow within the business was divided up in any way

(Divide) (e.g. by customers or by geographic areas).  Market dynamics were looked at

in terms of variables like change in market share (MktChng), extent of market

(Market) (e.g. local, regional, national, international) and growth of sales (SalesGro).

The specification of work methods was looked at in terms of variables like: Discret,

the amount of discretion a superior has over a subordinate; Author, the flexibility for

exercise of authority at any lower level; and StdProc1, the extent to which monitoring

is standard or discretionary.  Table 4 reports on a regression which uses MAS

complexity as the dependent variable (Complex) and six regressors, grouped under the

headings: sub-unit interdependence; market dynamics; and work methods.

Table 4

Category Variable Coefficient t-value

Sub-Unit Define 0.437 0.195
Interdependence KnowOth 1.497 0.226

TakeOth 5.407 1.209
Divide 5.690 1.807*

Market SalesGro -4.31.10-3 -0.530
Dynamics Market 0.253 0.193

MktChng -4.45.10-2 -0.741

Work Discret 4.499 2.269**

Methods Author -3.247 -0.826
StdProc1 -3.873 -0.981

Constant -9.776 -0.841

Notes: R2 = 0.348; F = 1.176
**Highly Statistically Significant; *Statistically Significant
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   The satisfactory estimation of this regression is hampered by the frequent presence

of missing values, which means it was only estimated for thirty-two firms.  The R2 is

satisfactory, but the adjusted R2 is very low (0.052) and the F statistic is not

significant.  Only two of the regressors, Divide (Prob. level = 0.084), a Sub-Unit

Interdependence variable, and Discret (Prob. level = 0.033), a measure of a superior’s

discretion over a subordinate, are statistically significant.  This is not a trivial result,

but does not give one as much confidence in the predictions of contingency theory as

one would wish.  A parsimonious regression is reported in Table 5.

   For the regression of Table 5, the adjusted R2 is again very low (0.089) and the F

statistic is only significant at the 8 per cent level.  However, a slightly improved

precision of estimation is possible if one focuses on just one category of variables,

Sub-Unit Interdependence.  The Define variable is marginally significant, at

conventional significance levels (Prob. Level = 0.112), and the Divide variable is

more clearly statistically significant, as it was in the regression of Table 5.  Define

refers to the precision with which areas of specialisation are defined within the small

Table 5

Category Variable Coefficient t-value

Sub-Unit Define 2.315 1.621*

Interdependence KnowOth -3.287 -0.969
TakeOth 4.470 1.370
Divide 5.218 2.573**

Constant 7.861 1.986*

Notes: R2 = 0.159; F = 2.270*

**Highly Statistically Significant; *Statistically Significant

firm, and Divide refers to the extent to which the business is conceived to be split up

into groups, divisions or branches as distinct from being conceived as a single unit.
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   The regression of Table 5 gives some support to the idea that MAS complexity is

positively associated with well defined specialisation within the small firm, and the

sub-division of it into parts.  Together, the regressions of Tables 4 and 5 give limited,

if not powerful, support to some of the predictions of contingency theory.  Considered

overall, contingency theory is well supported by the triangulation of three bodies of

statistical evidence: the cluster analysis, detecting three principal firm types; the

regression analysis of the effects of contingencies on organisational form; and the

regression analysis of the effects of sub-unit interdependence, market dynamics and

workplace methods on MAS complexity.  Further, the latter methods suggest that

perhaps the determinants of the form of the small firm’s MAS would be better viewed

in alternative, but in some measure complementary, frameworks.  Two such methods,

to be considered in the next section, are agency analysis and markets & hierarchies

analysis.  As we shall see, all three methods of approach are inter-connected.

4 Agency and markets vs hierarchies approaches15

Information is a crucial aspect of agency analysis, because in a principal-agent

relationship, the agent may take actions which are concealed from the principal, and

indeed may not be to the latter’s interest.  This insight extends to hierarchies, for they

may be viewed as no more than tiered principal-agent relationships.16  Management

accounting systems (MAS) may naturally be viewed from a principal-agent

perspective, as first observed by Baiman (1981) and subsequently developed by the

likes of Scapens (1991), because it provides an empirical framework within which

information flows can be imbedded, for the purposes of monitoring, performance

evaluation, and control.
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   The difficulty with agency theory is that it is very hard to test, because everything

happens at the level of the individual contract.  Reid (1998) has tried to surmount this

difficulty by analysing detailed primary source data on individual contracting

practices.  Necessarily, much analysis of this sort must be qualitative.  It remains a

considerable challenge to devise suitable quantitative tests of hypotheses suggested by

agency analysis.  A brief characterisation of each side of the agency relationship

would see the principal monitoring, directing and rewarding the agent supplying

information, effort and shirking.

   The interaction of these two effects should explain the existence and form of the

MAS.  For example, one might hypothesise that the MAS was a function of

incentives, complexity and information asymmetry.  Unfortunately, many of the

relevant variables are unknown, or poorly defined, and crude hypotheses are not well

supported.  To illustrate, one might investigate the relationship between informal

monitoring and incentivisation, expecting them to be inversely related.  A possible

proxy for informal monitoring is the frequency with which superiors review

subordinates, on which we do have evidence, in the shape of the variable Revsub.  The

extent of incentivisation within the hierarchy that some small firms have can be

measured by the wage gradient as you get promoted.  We can measure this by the

ratio which the top salary bears to the bottom salary in the small firm, using the

variable Salev1.  Unfortunately, the sample size is just thirty-two firms, given missing

data.  No correlation can be found between these variables (R2 = 0.004; and F = 0.117,

with Prob. Level = 0.735).

   However, other approaches can be used.  One can ask what determines the

remuneration of personnel within the firm in terms of incentivisation, standard

procedures, and workplace direction.  A more refined approach would be to ask what



28

explains the usage of accounting information to evaluate the firm’s employees.  A

choice for the dependent variable is ProsolM.  It is a binary variable which determines

whether the small firm uses accounting information to assess staff for promotion or

demotion.

   Table 6 reports on probit estimates of the influence of incentives, standard

procedures, and workplace task assignment.17  The R2 is high for models of this sort,

and the overall probit is highly statistically significant, judged by a likelihood ratio

test.  Salev1 and Undact are neither of them statistically significant, at conventional

levels.  There is the hint that more incentivised structure (the Salev1 variable)

encourages the use of accounting information in the performance evaluation of staff

(the variable ProsolM), and the elasticity is high.  The UndAct variable seeks to get an

understanding of information asymmetry, and measures whether employees (as

agents) understand and act on instructions issued by managers (as principals).

Table 6

Variable Coefficient t-ratio Elasticity

Salev1 0.289 1.335 0.659
StdProc 1.254 2.306** 0.490
UndAct -0.136 -0.516 -0.347
Constant -1.412 -1.130 -1.310

Notes: Cragg-Uhler R2 = 0.372; χ2= 10.42**

**Highly Statistically Significant

   There is a positive, but not highly statistically significant, relationship (Prob. Level

= 0.10) between the use of accounting data for assessing staff for promotion or

demotion and the degree of incentivisation of the remuneration structure.  This seems

to suggest that highly incentivised structures, which tend to stimulate high
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performance, can only be held in place if supported by an accounting system capable

of measuring employees’ relative success of failures, and making rewards

accordingly.

   Although not statistically significant, at conventionally utilised levels, this positive

result is robust across different specifications of the model.  Further, the coefficient of

Salev1 has a very high elasticity, suggesting there is a powerful need to support a

strongly incentivised salary structure with a well-developed accounting information

system.  Also important in the probit of Table 6 is the positive relationship between

discretionary procedures (StdProc = 1) and the use of accounting information for staff

promotion or demotion.  The elasticity here is also quite large, suggesting the link has

considerable quantitative impact, and the coefficient of StdProc is highly statistically

significant.  A measure of subordinate compliance (UndAct = 1) is also included in

this probit, but its effect is entirely statistically insignificant.

   In Table 6 the relevant dependent variable was one which related to effective

planning and analysis (viz. ProsolM, the use of accounting information to assess staff

for promotion and demotion).  A different dependent variable is used for the probit of

Table 7 which, however, continues to use the same independent variables.  Here, the

dependent variable, again based on measures of the complexity of accounting

information, is used, this time drawn from under the heading of problem solving and

decision-making.  This dependent variable is PlananK, which measures the extent to

which accounting information is used (Planank = 1) to determine the scope of the

small firm’s operations, in terms of product range.

   It is found that increasing the complexity of accounting information to increase the

scope of the firm is positively associated with an incentivised salary structure.  This

effect is statistically significant, and has a high elasticity.  Standard procedures which
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Table 7

Variable Coefficient t-ratio Elasticity

Salev1 0.404 1.935* 1.013
StdProc 0.843 1.502 0.309
UndAct 0.760 0.919 2.118
Constant -4.085 -1.581 -3.898

Notes: Cragg-Uhler R2 = 0.346; χ2= 9.582**

**Highly Statistically Significant; *Statistically Significant

are discretionary (StdProc = 1) are also positively associated with increased

complexity of accounting provision, in the sense a further scope on the product range

(though the effect is not highly statistically significant (Prob. Level = 0.08) for the

relatively small sample used.  Compliance, as measured by UndAct, is definitely

statistically insignificant.  Taken together, the probits of Table 6 and Table 7 suggest

that accounting complexity and incentivised staff remuneration systems tend to go

hand in hand.  This supports the agency approach, in that it is only possible to keep an

incentive system in place, and to allow discretionary flexibility in monitoring18, if it is

supported by a sufficiently complex accounting system, along the dimensions of

effective planning and analysis, and of problem solving and decisions making.

   Finally, we turn to the markets and hierarchies approach.  It is to be noted that the

above is not inconsistent with markets and hierarchies, and indeed has already

appealed to much of the nomenclature of this literature, including hierarchy itself (e.g.

in the definition of Salev1, the ratio of the salary at the top of the hierarchy pyramid to

that of the bottom of the pyramid), and compliance.  Recall that the generation of

hierarchy within the firm is typically associated with control loss, in the absence of

remedial action.  As a general proposition, the growth of a small firm is associated
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with the creation of hierarchy.  The original founder of the firm devolves tasks to

managers (trained in the founder’s principles) as growth proceeds.  Then tasks

formerly undertaken by the owner in the early days of the firm are now undertaken by

the subordinates of the managers.  However, information about ground operations is

no longer at the owner’s fingertips, but filters up from the bottom of the hierarchy

pyramid, with some degradation at each stage.  A rational way of correcting this, and

thus avoiding performance deterioration of the firm through control loss, is to

implement an information system.  This would be expected to increase in complexity,

as the extent of hierarchy proliferated.

   We note that in the hierarchy pyramid the downward flow of planning and control is

matched by an upward flow of accountability and performance.  The relationship

suggested thereby, within a markets & hierarchies framework, was tested by multiple

regression methods of the sort already used extensively above.  For the sake of

brevity, these further results will be treated in less detail.  Generally speaking it was

found that the provision of accounting information for performance (the upward flow

in a hierarchy diagram) was positively associated with the provision of information

for planning (the downward flow in a hierarchy diagram).

   At its simplest level, a general planning variable (Plan) was used, this being a count

variable of all planning measures.  Then the flow of accounting information (AccInfo)

was explained by this Plan variable in a linear regression, using eighty-two

observations.  The R2 was 0.325 and the F statistic was 39.02, which is highly

statistically significant (Prob. Level = 0.000).  The coefficient on the Plan variable

was positive and highly statistically significant (t = 0.246; Prob. Level = 0.000).  This

result can be generalised by using more complex measures of planning.19
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5 Conclusion

Three types of theory have been tested in this paper: contingency theory; agency

theory; and markets & hierarchies theory.  There is a sense in which agency theory is

nested in hierarchy theory, which in turn is nested in contingency theory.  Thus

refuting contingency theory lock, stock and barrel would refute both the agency and

hierarchies theories.  On the other hand, supporting agency and hierarchies theories

would tend to support contingency theory, but would not entirely vindicate it.  Finally,

refuting agency theory, or hierarchy theory (or both) would refute contingency

theory.20

   The results of this paper certainly support agency and markets & hierarchies theory.

In this sense the evidence also supports contingency theory.  However, contingency

theory, partly because it is informally rather than mathematically expressed, is a more

amorphous theory and therefore harder to test.  Reflecting this, the greater weight of

the statistical analysis was devoted to testing contingency theory.  The results were

generally supportive of contingency theory, and were not subversive of either the

agency of hierarchies theories.  A significant theory, as applied to the small firms

(indeed, generally micro-firms) of this sample, was that technological uncertainty

appeared to be relatively unimportant in explaining organisational form, though

elements of production, strategy and markets (the other three main classes of

contingency) were important.  Though many factors were found to play a role in

influencing MAS complexity, the dominant ones related to sub-unit

interdependence.21  Overall, the evidence points to support for the contingency theory

approach, appropriately modified to the small firms context.
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Notes

† 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.  Marianne Nilkes, of Abertay Dundee, was of help in the earlier
phase of the fieldwork.  The authors remain responsible for all views expressed.

1 See also Reid (1987) Applying Field Research Techniques to the Business
Enterprise, in which he describes in detail the methodologies he has used in his
own previous research.

2 It should be mentioned here that the Highlands and Islands were excluded from the
sample for reasons of practicality (e.g. remoteness, financial constraints) and
because the Enterprise Trust structure in this area differs quite significantly from
that in the rest of Scotland.  See, for example, Reid (1992) Small Firms, Finance
Gaps and Venture Capital, in which he reports upon the differences in funding
shortages experienced between small firms in the Highlands and Islands compared
with those in the rest of Scotland.

3 Storey (1994) reports on the findings of Bannock and Partners, who calculated that,
in 1986, for the UK as a whole, 55% of small firms were sole proprietorships, 26%
partnerships and 19% limited companies.  By 1989, Daly & McCann (1992) found
a similar breakdown of UK firms by legal form.

4 Again, the Scottish Enterprise categories vary slightly in definition from those used
in this study.

5 See Reid (1993, Chapter 1) for detailed comparisons of the Scottish small firms
sector with that of the UK.

6 Except for occasional omissions where businessmen were difficult to pin down.
7 Here, distance is measured, as suggested by Pythagoras’ theorem, by the sum of

squared differences between points.
8 The underlying data were as follows:

SaleGro MktChng Decis FormWrit 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

Main figures are rounded mean values, with standard errors in brackets.  Mean
values were stable under 5% trimming.

9 176% over four years compared to 315% over four years for Type 3 firms.
10 However, all firms were more towards the intuitive end of the spectrum, so this

statement is only concerned with relative differences.
11 This tests the so called ‘null hypothesis’ that all the coefficients in the regression

are zero (i.e. that the regression relationship as a whole is insignificant).  This
hypothesis is clearly rejected in this case.
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12 A process innovation involves doing an existing production activity in a new and
more efficient way.  A product innovation involves producing an entirely new
good to meet a new perceived demand.  Both processes of innovation, and
reactions to it, are fraught with uncertainty.

13 These effects are highly significant for the last three contingency variables
mentioned, but less so for the first (for which the Prob. level is 17%)

14 See, for example, the work by Reid, Smith and Siler (1996) and by Reid and
Roberts (1996) which examines the UK scientific instrument industry over a ten
year period.  There, technological intensity, as measured by patent count divided
by percentage of GDP attributable to this industry, is one of the highest in any UK
industrial sector.

15 The agency approach is often also called the principal-agent approach.  The
markets and hierarchies approach, as it is often called, might best be described, as
we sometimes so do, as the markets vs hierarchies approach.

16 See, for example, the work reported in Groves et al (1987), who develops this
theme in some detail.

17 Probit estimates were undertaken using Shazam (Version 8.0) software.  See
Tables 6 and 7.

18 As suggested by the StdProc variable.
19 If eleven distinct planning variables are used in a regression, instead of the

aggregate Plan measure, with AccInfo again as the dependent variable, then we get
R2 = 0.395 and F = 4.207 (Prob. Level = 0.000).

20 The taxonomy would be complete by saying that refuting agency theory would
refute hierarchy theory.

21 Arguably, this itself is functionally related to the organisational complexity of the
small firm.
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