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Abstract 

 

This paper provides a critical survey of theory and evidence on information system 

(IS) development within the SME.  It proceeds under five headings.  First, the 

information needs of the SME are identified.  Second, the use of information to guide 

decisions is considered.  Third, the management accounting system (MAS) is 

examined as an example of an operational IS within the SME.  Fourth, the link 

between SME performance and IS development is considered.  Fifth, methods of 

statistically estimating the performance link are examined.  It is concluded that the 
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IS, and suggests ways in which its design can best be directed at those monitoring and 

control functions which enhance performance. 
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Information and the Small Firm 
 

1.  Introduction* 

This paper provides a critical survey of theory and evidence on information system 

(IS) development within the small firm.  First, the information needs of the SME are 

identified.  Relevant considerations surrounding the supply of information to meet 

such needs include reliability, timeliness, user involvement, quality, accessibility and 

cost effectiveness.  Second, the use of information to guide decisions is considered.  

Decision making in the SME is shown to involve risk, dynamics and real time.  A 

consequence of the latter is that the decision maker in the SME may not be fully in 

control, and therefore attempts to enhance control by using both feedforward and 

feedback strategies.  Various biases which may arise in such monitoring and control 

systems are considered.  Third, the management accounting perspective is drawn in, 

as a management accounting system (MAS) provides a good example of an 

operational IS within the small firm
1
.  Attributes of MAS deployed in the SME are 

considered, including feedforward and feedback functions, parsimony and upward 

compatibility.  Fourth, the performance of the SME and its link to IS development is 

considered.  It is found that the relationship between IS development and performance 

may not be monotonically increasing.  Both struggling firms and highly successful 

firms have special needs for IS development.  Further, other factors, like duration 

since inception, have a bearing on the IS and SME performance link.  Finally, there is 

evidence of mutual causality, with high performance driving IS needs forward, and IS 

development in turn enhancing performance.  Fifth, statistical analyses of IS 

development and SME performance are considered.  They suggest a link which is 

                                                           
1
 With the notable exception of Jordan (1989), there has been little analysis of formal relationships 

between the economics of information and accounting information systems.  Jordan's approach is to 

develop a transfer price model of a management accounting system. 
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both robust across countries and over time.  Further refinements on the nature of that 

link are considered, including the roles of SME size, internal organisation, and owner-

managers' characteristics. 

 

2.  Information Needs 

It is clear that small firms are under particular pressure to make accurate decisions, 

given the competitive conditions under which they typically function.  Central to 

decision making, especially if it takes place under pressure, is the set of information 

on which decisions are predicated.  As Casson (1994, p.136) put it "accurate and 

relevant information is a resource".  The scale, scope, quality and timeliness of 

information have a crucial bearing on the decisions owner-managers make.  Indeed, 

one can treat the role of information in terms of business strategy itself, as do Chang 

and Lee (1992)
2
 

The early stages of the young firm’s life cycle can be particularly turbulent, denying 

the owner-manager the comfort of settled circumstances in which little change is 

taking place.  Rather, the dynamics of small firm inception and growth mean that 

operational conditions are subject to rapid change.  Even strategic goals may need to 

be flexible, and well adapted to evolving conditions, if the small firm’s continued 

existence, let alone commercial flourishing, is to be guaranteed.  Thus the 

informational requirements for good decision making in the SME are complex and 

adaptive.   

In reporting on an EC commissioned study into information system 

development for SMEs, Trindade (1990) made reference to a number of key 

considerations.  First, that the growth and success of SMEs depended increasingly on 

                                                           
2
 In their case, modelled formally as two differentiated oligopolies, the strategic weapons are 

information collection and volume of product or service. 
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reliable and timely information about market situations and opportunities, new 

technologies, industrial and commercial processes, as well as legislation and support 

schemes for enterprise.  Second, typically there was within the SME a lack of in-

house expertise in developing information systems, which not only hampered the 

capacity to develop internally a system which was custom built to serve the SME’s 

purpose but also limited the capacity to evaluate and access available information 

systems of a generic sort, that could, in principle, be adapted to meet, at least 

approximately, the SME’s unique internal needs.  Third, and more positively, it was 

possible to use existing reliable and relatively low-cost information technologies to 

come some way to meeting the needs of the SME.  It was emphasised that such needs 

may have to be met by constraining the complexity of the information system, and 

above all by ensuring its cost effectiveness. 

At the time Trindade (1990) was writing it was possible to point to a general 

lack of information relevant to SMEs and their productive activities.  More than this, 

on a conceptual level, no data-base structure seemed to exist which met the needs and 

potential of the SME.  In making recommendations about potential information 

systems, specialists in this field
3
 emphasised early user involvement.  The intention 

here was to encourage a self-consistent and operational approach, in which practical 

user experience developed along with new information systems (IS).  It was 

maintained that the fact that this involved use of sophisticated technologies should not 

be allowed to be an impediment to early user involvement.  Rather, the recommended 

strategy emphasised the desirability of early user involvement.  Not only would this 

place users on the learning curve as early as possible, but also their early presence 

would entail participation in the process of information system development itself. 

                                                           
3 At a conference which was an outcrop of this EC study. 
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The recommended approach referred to the rapid progress of computer 

technology, including powerful workstations and personal computers, which were 

becoming available at decreasing costs.  To this were allied new types of applications 

software and network infrastructure which, although sophisticated, were increasingly 

user oriented and friendly.  The ultimate overall emphasis in this study [Ganzhorn and 

Faustoferri (eds.) (1990)] was on distributed database management systems 

(DDBMS).  These run on both local and global levels, with the former only involving 

access at local sites, and the latter permitting privileged access to all data on all sites.  

Whilst systems designed in this way have a wider significance to SME performance 

and development, they go beyond the immediate requirements of this monograph.  

Our SMEs often do not have multiple sites for accessing information, and our 

narrower information class (management accounting information) allows us to take a 

more restricted view.  However, in due course, the DDBMS approach will no doubt 

become increasingly important to management accountants.  Elements of this 

approach, and the demands for such services generated by AIS development are noted 

in the recent work by Jorrisen et al. (1997a). 

 Even if information systems development in SMEs is perceived more 

narrowly than in Ganzhorn and Faustoferri (eds.) (1990), one learns a lot from that 

work.  For example, in developing an information system one needs to ensure that it 

contains information that is needed, is useable, and is of requisite quality.  Further, the 

system should permit maintenance of contact with the user in a fashion which is 

responsive to changing needs, and it should be constructed with an ‘expert’ human 

interface, i.e. an interface which permits easy access and meaningful interaction.  

Finally, cost considerations should not be ignored, in their scope and variety.  In 

creating information systems, costs which arise include those of: producing raw data; 
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evaluating and validating data; entering data; and retrieving data.  Less obvious costs 

arise if some data are not available, and some data are not used.  Above all, perhaps, 

costs arise from maintaining the information systems.  These include costs of 

updating information and system expansion and development. 

 Examples of the implementation of the above approach are numerous.  Gall 

(1990), referring to German experience, emphasised the encouragement of innovation 

within SMEs.  The aim was to boost innovative capability, in a situation in which 

many small firms lacked research and development departments.  They therefore 

generated a demand for information on market developments and new technologies.  

In addition, they sought licensing agreements, patents, and also valuable non-patented 

know-how which was sold to the highest bidder.  The solution to these information 

needs combined low and high technology.  In a low technology way, the Chambers of 

Commerce established a catalogue of innovations, each of which would be listed for 

two years.
4
  This listed offers of, and demands for, new technologies.  In a high 

technology sense, this was supported by a distributed database system.  This used 

industry-standard hardware and a widely available proprietary software package, 

specifically a relational database system.  This permitted world wide access on-line, 

and embodied useful user friendly services like complete flexibility in German and 

English language input and output. 

 A second example as recorded by Fang (1990), related to a national scientific 

and development plan in Shanghai.  This area had over a thousand enterprises, mostly 

SMEs, mainly active in four sectors: mechanical processing; food and light; textiles 

and clothing; and electrical appliances.  A questionnaire indicated that 85% of 

enterprises found information to be a valuable resource, but only 7% had systematic 

                                                           
4
 This catalogue is questionnaire based, contains thousands of entries, and the hard copy is computer 

processed. 
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ways of handling information.  However, their information needs were extensive.  

Market information (85%) and technical information (70%) were ranked highest, but 

also significant were management information (34%), personnel information (13%) 

and financial information (18%).  The information network set up needed to be 

appropriate to local conditions and was therefore simply fax machine based.  These 

fax machines were linked by telephone and used to transmit mainly time-dependant 

data on market developments, material supplies etc. 

Both the above examples, by Gall (1990) and Fang (1990) illustrate how 

information needs can be met by exploiting positive network externalities.  This 

aspect has perhaps been neglected in the literature, and indeed in information system 

development itself within the SME.  The latter is too often viewed in isolation from 

networks of various types, including the internet, whereas it is apparent that greater 

efficiency and development would ensue were internal and external information needs 

to be genuinely interactive.  For example, Jorrisen et al. (1997a) emphasise the need 

to access external information on such issues as industry trends, economic policy, new 

technologies, and so on.  An even broader view, enhancing the specific institutional 

arrangements of the Scottish economy, is provided in the discussion of the 

information network within which SMEs function in Reid and Jacobsen (1988, Ch.5). 

 Concerning the qualities which data relevant for decision making within SMEs 

should have, Zhiyou (1990) argues that information should be practical, detailed and 

relevant (e.g. to technological developments).  Further desired attributes were that it 

should serve ‘background’ as well as ‘foreground’ purposes (i.e. it should facilitate 

scene setting and suggest interdisciplinary connections, as well as meeting direct 

needs) and that it should provide a basis for further search (e.g. to usable secondary 

files or documents). 



 7 

 

3.  The use of information to guide decisions 

Managers of small firms may partly be aware that informal systems of decision 

making may be subject to bias.  Unaided, intuitive decisions may be subject to 

distortions.  They arise because  judgements and choices are sensitive to the way in 

which they are elicited.  For example, judgements of market value of a company are 

known to be sensitive to the permitted form in which the response may be made 

(Slovic, Griffin, Tversky, 1990).  When the response requires predicting the market 

value of a firm per se, the judgement elicited differs from that when the response 

requires predicting the firm's rank relative to the other firms in terms of market value.  

This difference arises even when the information sets of decision makers are identical.  

Specifically, the former group tend to weight evidence on past market value more 

heavily, and the latter tend to weight evidence on past company rank more heavily, 

when predicting future market value or rank, respectively.  In the case of very small 

firms, where publicly traded stocks are absent as devices for competitive valuations, 

biases of this sort can play a distortionary role, in the absence of good information 

systems. 

 When it comes to uncertainty, ways of dealing with it in the small firm may 

require an awareness that risk appraisal may not go so far as making a probability 

judgement.  An example of making a probability judgement would be that there is a 

10% chance that the market extent for a new product will exceed £100,000 sales per 

annum; and a 90% chance that it will be £100,000 or less.  There may be a desire by 

the decision maker to stop short of a probability judgement of this sort because the 

vagueness of the evidence only permits the appraisal that a large market is much less 

probable than a small market.  Economists like Knight (1921) and Keynes (1921) 
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were both aware that not all uncertainties could be gauged against the yardstick of 

unique probability distributions.  To Knight, uncertainty appraisal made appeal to 

judgement or pattern recognition in essentially unique situations.  Indeed, an intrinsic 

feature contributing to the uncertainty was that the situation had not been encountered 

before.  By contrast, probability assignment made appeal to evidence or relative 

frequencies of similar, independent past events.  Keynes argued that uncertainty 

concerning events came in three types.  In the first, the information was so vague that 

events could not be compared; in the second they could at least be ranked according 

to higher or lower probability; and in the third, actual numerical probabilities could be 

assigned.  Despite a contemporary trend in risk analysis to advocating the use of 

number in risk estimation, a concession often made is that an indication should be 

given whether such estimates should be regarded as ‘soft’ or ‘hard.’  Economists 

naturally suggest a cost-benefit approach to vague information.  The costs of using 

non-numerical risk assessments are that the cutting edge in decision making is lost, 

and advanced manipulation of probability statements (to compute compound or 

conditional probabilities for example) is lost.  The benefits are that the decision-maker 

retains control by admitting that there are limits to the precision possible (e.g. by 

talking in terms of ranges of possible probabilities, rather than point estimates), and 

he or she is thereby more open to the context of the decision.  For example, the 

decision maker becomes more sensitive to features like the degree of dread of the 

downside, or the nature of risk which involves elements of the unknowable, because 

of lack of observation, time lags, etc).  In fact it is found that individual differences in 

understanding vague uncertainties are both reliable and substantial (see Wallsten, 

1990).  Therefore, vague probabilistic forecasts may be preferred to precise ones, 

when that is all the data warrants. 
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 Of particular relevance to the growing new small firm is that area of decision 

analysis in which the decisions themselves are both dynamic and taken in real time.  

There are obvious analogies between running a new small firm and fighting fires, in a 

decision sense (compare Brehmer, 1990)
5
.  First, a series of decisions must be made, 

not just one.  Second, decisions are independent.  Third, the environment changes, 

both autonomously, and as a result of the owner-manager’s actions.  While these 

attributes fully characterise dynamic decision tasks, the extra ingredient in the small 

firms case is that decisions are taken in real time.  This has important implications.  

First, the decision-maker is not fully in control, and decisions may be forced.  Second, 

decisions relate to processes, rather than events.  Thus, actions need time to conceive 

and implement, and the timing of the implementation of actions itself is crucial e.g. it 

may only be possible in a window of time.  Dynamic, real-time decision making shifts 

the perspective from the issue of choice of actions, to control of the consequences of 

actions.  Decisions are taken to control outcomes, and this requires a model of the 

systems to be controlled. 

 Control may be achieved by one of two strategies, feedforward or feedback.  

Feedback control chooses actions based on the current state of the system.  

Feedforward control involves choosing actions based on predictions about the state of 

the systems.
6
  These controls help in dealing with real time dynamic decisions.  

However, both have their problems.  For example, feedforward control is less 

effective if the environment changes, and feedback control will not work if delays are 

significant. 

                                                           
5
 Indeed, Levy and Powell (1998, p.188), in an explicitly IS context, do talk of SMEs "fire-fighting to 

deal with operational matters". 
6
 In an AIS development context, which is readily interpreted within SME terms, Emmanuel and Otley 

(1986, p. 260) say “the crucial feature is the provision of feasible feedforward controls…..Without 

these, the provision of feedback controls, performance measures and budget variances is unlikely to 
lead to effective management control”. 
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 In practice decision-makers tend to favour feedback, rather than feedforward 

control.   In terms of the heuristics of decision making it is a simpler, less demanding 

method.  However, if it does work tolerably, this may lead to the undesirable 

consequence that the decision-maker neglects possible benefits from a feedforward 

control system.  In extreme cases, when delays in feedback are significant, the process 

may even be moved in a direction which is irrelevant to evolving events.  On the other 

hand, feedforward strategies, to be successful, require both good observations on 

historical data for modelling purposes and relative stability of the environment on 

which to predicate the model’s forecasts.
7
 

 Eliasson (1996) provides a caution against those who would place too much 

confidence in information systems within the firm.  As small firms increasingly are 

knowledge-based, and themselves function in what is becoming an information based 

or 'weightless' economy,
8
 so-called 'soft investments' within the firm become 

increasingly important.  However, they are hard to incorporate in standard 

frameworks of monitoring, control and planning.  By appeal to Simon's (1982) notion 

of 'bounded rationality' within the firm, Eliasson identifies four common biases in 

information systems.  (1) The first bias arises from missing items in the system.  

Notably, these are the 'soft investments' mentioned above.  As the firm develops, there 

is an accumulating stock of product know-how, and employees learn on the job.  Yet, 

it may be that in knowledge based firms these soft investments, being hard to 

quantify, play a lesser role in monitoring and control than they should.  As a 

consequence, identifying the true source of profit may become difficult, and it may 

therefore be hard to exercise cost control appropriately in this area.  (2) The second 

                                                           
7
 The AIS can be turned to this issue.  Thus Emmanuel and Otley (1986, p. 263) say “ the AIS has the 

role of scanning the environment to see whether the key assumptions remain valid”. 
8 See work by Danny Quah (1997) on the 'weightless economy'. 
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bias arises from the measures adopted themselves.  Here, the focus of Eliasson (1996) 

is on biased measures on the income side, notably of the capital gains part of profit, 

and also capital gains on inventory.  These biases become acute during inflationary 

times.  (3) The third bias arises from excessive caution in discounting.  A conflict can 

arise between enthusiasm for new product design and launch, and the desire for 

prudential financial management.  The latter influence may react defensively against 

new product euphoria, often whipped up by technical staff, and this reaction may lead 

to applying excessively high discount rates to new product projects.  Eliasson notes 

this bias and suggests de-coupling new product investment decisions from the 

innovators within the firm. Putting them in the hands of the chief executive, places 

them beyond the over-reactive responses of the financial controller. This should help 

to limit excessive caution in discounting.  (4) The fourth bias in information systems 

arises form the adoption of wrong measures.  Eliasson singles out for attention such 

measures as profit margins (instead of rate of return) and labour productivity instead 

of profitability.  Eliasson (1996, p.147) argues for example, that in investment 

contexts where decision makers are unavoidably badly informed, a simple pay-back 

criterion can be 'an acceptable predictor of the rate of return'.  Concerning 

productivity measurement, he admits it is relevant to performance appraisal where 

rates of return cannot be computed, but advises caution in its use, for fear that 

profitable opportunities for organisational change or new product development may 

thereby be neglected.  In summary, his misgivings about information systems relate to 

missing items, biased measures, cautious discounting and wrong measures.  Though 

devised in a corporate context, this critique has obvious relevance to many features of 

small firms operations, in terms of information generation and utilisation. 
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4.  The Management Accounting Perspective 

From the perspective of management accounting the extant literature provides rather 

little illustration of information system (IS) development within the SME.  A long 

standing ACA text on this topic is the account by Perry (1968) of Management 

Accounting for the Small Business.  This first went to press in 1963, at which point 

small companies typically did not have access to mainframe computers, desk-top 

personal computers had not been developed, and advanced accounting software and 

related software (like spreadsheets and word processors) had also not been 

developed.
9
 

 The emphasis in Perry (1968) is on the productivity and profitability growth 

which are possible in the SME if managers can reap the benefits of using the 

information which management accounting techniques can make available.  Annual 

accounts (to determine profit or loss in a year), and in general audited accounts 

prepared to meet statutory requirements (e.g. for taxation assessment), present the 

owner-manager with no more than a formal, historical picture of a business.  Only by 

using accounting data for positive managerial control, however, can the benefits of 

higher productivity and profitability be generated.  Even if the macroeconomic 

situation, the stability of international markets, and the phase of the national business 

cycle all bear heavily on performance, they are beyond the control of the SME.
10
  

However, within the SME control can be exercised effectively to utilise resources to 

their best purposes.  This requires giving proper attention to analysing performance 

gains and losses associated with various configurations of financial gains and losses.  

In modern terminology, this is a feedback function.  Further, it is necessary to have an 

                                                           
9 However, some SMEs did have access to mainframe computer data processing services, and 

electromechanical and microelectronic desk calculators were available, and had some programmed 

capabilities. 
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allocation of responsibility for performance.  This permits the setting of targets, which 

may be checked against outcomes.  In turn, this allows remedial action to be taken in 

the event of performance default.  This is part of the feedforward function of an IS.  

Thus systems developed in the SME should facilitate both feedback and feedforward 

functions, to refer to previous terminology. 

 In focussing on the SME, Perry (1968) is aware that a principle of parsimony 

must apply.  Thus it is important to avoid imposing unnecessary tasks on those with 

accounting responsibilities within the SME, especially at the time when a 

management accounting system (MAS) is being installed or upgraded.  Further, Perry 

(1968) advises against the clerical work becoming too complex (e.g. in allocating 

overheads to products or lines of sale).  Rather, there should be proper management 

control of overhead expenses themselves.  The principles of management accounting 

which should be adhered to in an SME, according to Perry (1968, pp. 8-9) are: the 

establishing of a profit target; the selection of budget periods; the establishing of the 

relationship between profit and cost control; the establishing of budget centres; and 

the valuing of time, seeking to determine a standard hourly cost.  Variance measures 

the difference between allowed expenses at a cost centre, and actual expenses, and is 

part of the feedforward system. 

 Perry (1968) argues that management accounts go far beyond conventional 

accounting requirements (conceived of in terms of audited sets of accounts) and 

indeed beyond the conventions of cost accounting.  They enable a prescriptive 

approach to be taken to the organisation of any firm’s accounting information 

systems.  Prescriptions should aim to promote superior control, but only if it meets the 

end of increasing net profit. 

                                                                                                                                                                      
10
 However more modern views than that exposed by Perry (1968) would recognise that better 

awareness of external events can improve internal control. 
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 A more recent look at related issues of control of the small firm, reflecting a 

more IT intensive environment, is the guide written by Jarvis, Kitching, Curran and 

Lightfoot (1996) on the Financial Management of Small Firms.  They focus on how 

small firms manage their cash flow and measure performance.  It was found that 

within SMEs owner-managers’ self-determined objectives did not include growth, 

except insofar as it led to achieving a desired or an ideal size for the firm.  Survival 

was the common goal, and success was measured by the attaining of a specific 

standard of living by the owner-manager.  While cash flow indications were thought 

to be crucial, cash flow was often viewed in purely instrumental terms by the SMEs 

owner-manager, in that it helped sustain the survival prospects of the firm.  The 

notion of survival was itself thought to be complex and multidimensional.  However, 

this apparent complexity and multifaceted nature of survival may divert attention 

from its more fundamental, and indeed simple, aspects.  Thus to many modern 

economists, long-run survival and profit maximisation are equivalent propositions.  

This is so, because in competitive markets only firms which maximise profits can 

survive.  Further, by progressively adapting operations within his SME to promote 

survival against intense competition, the owner-manager is, in effect, incrementally 

moving towards profit maximisation. 

 

5.  Performance and AIS Development 

A general view of AIS development in the SME would take as its starting point the 

stage of growth, or life-cycle position, of the SME.  Romano and Ratnatunga (1994) 

report on evidence on nine high-growth and nine low-growth firms in terms of the 

extent to which they adopted formal planning and control systems at various growth 

stages.  They used a simplified three stage growth model made up of: start-up growth, 
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when informality prevails and control is maintained through operational involvement 

in the SME, rather than formal processes; renewed growth, when formality increases, 

and planning and control systems are developed to handle internal, external and 

managerial issues; and finally, mature growth, when formality prevails, size and 

complexity are considerable, approaching the pattern of large corporate monopolies, 

and planning and control methods are fully applied to internal, external and 

managerial issues.  Three case studies were constructed, using field work methods, for 

each of the three growth categories.  It was concluded that the implementation of 

formal systems, of which the AIS is an example, was an important part of the 

evolution of the SME.  There was found to be a lack of concern with formal systems 

among low growth firms which were experiencing either ‘sustained’ or ‘steady’ 

growth. 

 Typically start-up SMEs did not use sophisticated formal systems of planning 

and control, and as an alternative owner-managers tended to lean on their authority in 

running their firms.  Traditional financial accounting for taxation and official revenue 

purposes featured heavily at this stage.  Also important was the production of 

essential financial statements, like the balance sheet and profit and loss account.  

High-growth firms in this early stage were more likely to formalise systems, 

especially those for financial planning, partly for internal purposes and partly to 

attract and manage funds for future expansion. 

 In the second stage, of renewed growth, the low growth firms tended not to 

use formal planning and control and did not look beyond the immediate future.  Such 

planning systems as were used, aimed to increase the efficiency of current operations, 

rather than seeking out and developing new business.  By contrast, the high growth 

firms at this stage had developed a more strategic approach to planning and control.  
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They were concerned with finance, marketing and production, and these systems were 

integrated into the management structure. 

 Finally, in the third stage of mature growth, formal systems were widely 

adopted, but to different ends.  Low-growth firms focussed on technical efficiency, 

but continued otherwise to emphasise informal processes, and to bring personal 

influence to bear on operations.  By contrast, high-growth firms skillfully used 

complex planning and control systems and took a holistic view of the firm.  Planning 

focused on resource development, and the identification and adoption of new 

technologies, as well as on the maintenance of financial and physical operations. 

 Overall, the finding of this work by Romano and Ratnatunga (1994) is that 

formal planning and control is a feature of mature high growth firms, and is less 

apparent in younger and / or lower growth firms.  The life-cycle evidence, that a 

commitment to more complex systems precedes subsequent high growth, suggests 

that at least part of the causality is from system development to performance. 

 A related picture is presented by Holmes, Kelly and Cunningham (1991), who 

talk of the information cycle of firms as corresponding to changing managerial roles 

as the small firm goes through its life cycle (e.g. growth, maturity).  As the life cycle 

proceeds, so managerial functions alter.  For example, in the growth stage ‘developer- 

implementer’ skills are to the fore, giving way to an emphasis on administrator-

operator skills in the mature stage.  Corresponding to these evolving managerial roles 

are evolving information system requirements.  Thus, at inception, information levels 

are high because of a multitude of one-off information needs which must be met to 

get the business of the ground.  These may be regarded as ‘sunk costs’.  As the 

business develops, information needs fall back to feedback levels for a while.  Then, 

should growth follow, information needs arise again, to cope with complexity and 
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dynamics, and to feedforward to the desired future form of the business.  Another 

level may follow, at which the firm achieves maturity, and information needs again 

fall to a feedback level.  This is the mature phase, which in time may be followed by 

decline, or - if adaption is extreme - a further growth phase. 

 Each stage of growth requires an accounting information system appropriate to 

its features.  Holmes et al. (1991) identify three levels of information complexity: ST, 

which is simply statutory information, typically for a government body like the 

taxation authorities (e.g. the Inland Revenue); SB, which is ST plus budgeted 

operation and capital information; and SBA which is additional accounting 

information.  Some information is internally focussed, like cash flow statements, 

break-even analysis, production reports; and some information is partially externally 

focussed like interfirm comparisons and industry trends
11
.  The extent of information 

development is then treated as a variable to be explained by small business attributes.  

Thus the focus here is on how the firm's development generates a need for AIS 

development; whereas previously the focus has been on how AIS development ‘feeds 

forward’ to enhanced growth performance. 

 Holmes et al. (1991) put forward four hypotheses about the level of 

information: that it relates to age, to size, to sector, and to owner managers’ 

educational attainment.  These are tested on a sample of over 900 Australian SMEs 

using an ordered logit model.  It is found that larger (growing) SMEs require more 

information than smaller (possibly stagnant) SMEs.  However, older firms use less 

complex information than younger firms, and more standard information.  The more 

educated the manager, the more likely were both SB and SBA to be used, as 

                                                           
11
 Again emphasising that information system development should not only look inwards at the SME, 

but also outwards e.g. to rivals and to the macroeconomy.  This point is amplified by Reid and 

Jacobsen (1988, Ch.5) in their discussion of the information network within which the SME functions. 
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compared to simply ST (which had a declining proportional significance with 

education).  The size effect too was marked, especially as regards SBA, which were 

much more widely adapted by larger SMEs. 

 A related, earlier study is reported upon by Holmes and Nicholls (1989), using 

the same sample of data.  They find that statutory information is largely prepared by 

external accountants, whereas additional information is prepared within the business.  

In the latter category one finds ratio analysis, manufacturing statement, interfirm 

comparisons, industry trends, source and application of funds, break-even analysis, 

cash flow statement, production reports and job costing reports.  In the last four 

categories the percentage of internal provision is very much higher than external 

provision.  Their other results are as reported (in simplified form) in the later study. 

 It seems clear from these perspectives on information and the growth of the 

firm that information both determines, and is determined by, growth.  The specific 

form this information takes has been explored by Jorrisen, Laveren and Devinck 

(1997 a, b), where here they emphasise information use within a planning and control 

perspective, as in the work of Romano and Ratnatunga (1994).  The causality is seen 

as running from planning and control to successful outcomes in terms of superior 

small firm performance
12
.  Jorrisen et al. report on survey and case study evidence on 

SMEs in Belgium.  The evidence gathered consisted of 94 questionnaires and 38 

company case studies.  The split between successful and unsuccessful firms was 

approximately 60% and 40%, respectively for the questionnaire sample and 50%, 

                                                           
12
 This is the approach adopted implicitly in Reid (1998) which looks at how investors put in place 

complex monitoring and control systems in the SMEs which they back.  This is typically a prerequisite 

to investment involvements, and the evidence is that the information systems put in place radically 

enhance the post-investment performance of the SME. 
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50% for the case study sample.  A good spread of SMEs across size and sectors was a 

feature of these samples. 

The focus in Jorrisen et al. (1997a) is on SMEs per se, and performance 

differences across them, whereas in Jorrisen et al. (1997b) the comparison is between 

SMEs and larger enterprises.  Considering the earlier work first, the three areas 

investigated were planning, control and performance.  All are integral to the SME’s 

‘information set’.  It was found that most SMEs did not have long-term plans, though 

larger firms were more likely to have them than smaller firms.  For example, less than 

a quarter of firms with fewer than twenty employees had long-range plans, whereas 

over a half of firms with more than fifty employees had such plans.  These long-range 

plans covered matters like marketing, production, personnel, research and 

development, investment and finance.  The last two were generally the most 

significant components of long-range plans.  Unsuccessful firms had a far wider scope 

to long range plans than successful firms, with much more attention being paid to 

production, personnel and research and development, in particular. 

 As the earlier part of this paper emphasised, external information may be as 

important as internal information to the SME’s AIS development.  This is evident 

from the planning evidence referred to by Jorrisen et al. (1997a).  Thus, as well as 

considering internal information for planning, like sales, product quality, production 

and personnel, such SMEs also looked at external information concerning general 

economic indications, industry trends, government interventions, new technologies, 

legal regime, and (to a lesser extent) money and capital markets cf Reid and Jacobsen 

(1988, Ch.5).  Moving from long-range to short-range planning, budgeting and cash 

flow were emphasised.  The smallest SMEs were far less likely (63%) than the largest 
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(20%) not to use budgeting.  Of the budgeting methods used, the traditional form was 

most common, followed by flexible, zero-base, and incremental budgeting. 

 Budgeting was more frequently used (about twice as often) in unsuccessful 

firms, but often later than required.  Typically budgeting was started because of 

financial problems.  Focusing attention on the detail of budgeting and the sub-budgets 

within the master budget, it was found that sales, investment and cost received the 

most attention.  Within the cost budget itself, indirect fixed cost was most important.  

Unsuccessful firms focused more heavily on production and cost, to the relative 

neglect of liquidity.  The prime information source used for preparing budgets was 

historical data (typically taking figures of the previous year).  Unsuccessful firms 

reported considerably greater difficulty with budgeting than did successful firms.  For 

example, they worried particularly about missing or unreliable information, and were 

concerned about budgetary slack.  The unsuccessful firms were also generally more 

aware than the successful firms of the potential advantages of budgeting.  Thus 

unsuccessful SMEs emphasised how budgeting improved coordination and 

communication, employee motivation and control.  The main perceived advantage of 

budgeting by successful firms was that it confirmed the ability to take corrective 

actions.
13
 

 Whilst budgeting is not popular in SMEs, variance analysis is even less so, on 

the evidence of Jorrisen et al. (1997a).  Although variance analysis is the archetypal 

approach to management accounting, so far as financial control is concerned, only 

about a quarter of SMEs used it.  Sales price and sales value variances were by far the 

most commonly used, followed by labour efficiency variance. 

                                                           
13
 Cash flow analysis was more popular with larger than smaller SMEs, but generally not widely 

practised. 
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 In fact, financial ratio analysis was the most popular way of appraising 

financial performance, with gross profit margin (two thirds) being the most popular, 

followed closely by net profit margin, and then (far less popular) gross sales margin 

(about one third) followed closely by net sales margin.  Less than one fifth of these 

firms used return on assets as a financial ratio.  Although unsuccessful firms compute 

these ratios at much more varied intervals than successful firms, the latter emphasise a 

limited range of intervals e.g. annual and quarterly reporting, but report more heavily 

at these dates. 

 A wide range of non-financial performance indicators was also used by these 

SMEs.  Most were administrative indicators (e.g. timeliness and accuracy of invoices) 

and innovation appeared to be relatively unimportant.  In terms of the sample split 

between successful and unsuccessful firms, the latter were markedly more oriented 

towards customers, administration, and innovations.  The successful SMEs seemed 

able to take customer interest for granted, and they emphasised production, sales and 

administration, and also internal business processes and management decision 

making.  The unsuccessful firms were struggling at a prior level, emphasising 

customer perspective, after-sales service and innovation, but apparently with lesser 

consequences.  In terms of ‘benchmarking’ too, unsuccessful firms are more active 

here.  Benchmarking was widely interpreted and implemented.  Typically it was 

treated as assessing the relative price and quality of rivals’ products, mainly through 

using business magazines. 

 Overall, this major work by Jorrisen et al. (1997a) indicates that relatively 

unsuccessful SMEs often used a more varied repertoire of planning and control 

techniques and adopted more intensive (and frequently more sophisticated) techniques 
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than their more successful counterparts.  Thus they generated more complex demands 

for information system development.  It was found that short-term planning and 

especially budgeting were more used in unsuccessful SMEs.  In a related study by 

Jorrisen et al. (1997b) it was found that large companies differed from SMEs mainly 

in their successful use of long-range planning.  Their general conclusion (p.18) is that 

“planning and control are not necessary tools for success, but they do become 

necessary when firms are facing difficulties and when firms exceed a certain size”. 

In the work of Nayak and Greenfield (1994) a sample of two hundred micro-

firms was examined in 1990 in terms of their accounting information systems.  The 

great majority (89%) had not found accounting difficult.  At that time (1990) only a 

quarter used a computer, the owner manager typically did not write up his own books 

and in nearly a half of the firms, the books were written up daily.  Most (91%) kept a 

cash book and nearly all (97%) knew their bank balance.  Generally, the smaller and 

less well performing firms had the least adequate debtor records. 

 However, in considering the day to day monitoring of these micro-firms, 

Nayak and Greenfield (1994) found only about a third produced budgets, though, if 

they did, this was then used to compare budgets with performance.  Nevertheless, 

most of the important data for monitoring were available in these businesses, notably 

sales, fixed costs, product costs and, usually, average gross profit (%).  Calculations 

undertaken to monitor the firm were typically weekly (75%), and the key data 

analysed were sales or profit.  The poorer performing firms were found to be less 

likely to use budgets
14
. 

                                                           
14
 This result may appear to be at variance with the finding of Jorrisen et al. (1997a) that budgeting was 

more frequently used in unsuccessful firms.  However, these authors were referring to the situation in 

Belgium rather than the UK.  Their firms were also larger, on average. 
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 More detailed formal records were not widely used with only about a third 

keeping production schedules or stock records.  However, cash books and order books 

were common (about two thirds) and a nominal ledger which went beyond creditor 

records was widespread (80%).  Generally the firms doing less well had less detailed 

records.  There was evidence that increased complexity of records was caused by 

growth, rather than the reverse. 

 Information for decision making (e.g. as regards marketing and pricing) was 

also examined.  Most firms (about three quarters) did not have enough customers, and 

the pricing decision was found to be difficult, extending often to not knowing whether 

price should be reduced or raised.  The less knowledgeable firms (typically younger, 

smaller and poorer performers) sought the most information on which to base their 

pricing decisions. 

 The capital investment decision was taken seriously by most firms, but often 

approached informally.  Efficiency was the most commonly cited (about 50%) reason 

for capital investment, but arguments were rarely backed up by formal analysis.  With 

young and/or small firms, necessity rather than efficiency was a more usual reason for 

capital investment  

 The general finding of Nayak and Greenfield (1994) was that the less well 

performing firms had more difficulty in using accounts, wrote up books less 

frequently, were less likely to prepare budgets, and kept records which had both a 

narrower scope and less detail than more successful firms.  These results are 

somewhat different from those of Jorrisen et al. (1997a, b) which indicate that 

struggling firms can have more complex and extensive information needs than 
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successful firms.  However, Jorrisen et al. (1997a, b) were typically looking at larger 

SMEs than Nayak and Greenfield (1994). 

 

6.  Statistical Analyses of AIS and Performance 

Although a number of studies mentioned in the previous section make appeal to 

statistical evidence, this is very often of a descriptive, rather than inferential, nature.  

Further, it is generally used to develop, criticise or extend, a variety of qualitative 

hypotheses about performance and the AIS.  Here, by contrast, concern is explicitly 

with quantitative analysis, including appropriate inferences, and with confronting 

hypotheses in a quantitative, rather than qualitative, sense. 

 At the boundary between the two sorts of work is the study of Raymond and 

Magnenat-Thalmann (1982).  Their concern was to re-focus research effort in this 

area in a quantitative direction.  The work was based on 218 questionnaire returns 

from a group of SMEs (employment 20 to 250) in the province of Quebec.  This 

sample was split into sub-samples of 129 and 89 SMEs, depending on whether 

electronic data processing (EDP) was, or was not used, respectively.  The importance 

of various management decision problems was assessed, and then the satisfaction of 

owner-managers with their available information about these problems was ranked.  

In terms of differences between those firms that did use EDP and those that did not, 

there was no statistical significance in the help deriving from this, save in the 

preparation of financial statements. 

 The forms that EDP took were diverse, as regards applications area, with 

accounts receivable (85%), payroll (79%), accounts payable (77%), general ledger 
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(75%) and sales analysis (75%) being the most frequently present in SMEs.  Almost 

two thirds used standard software packages, rather than those which had been custom 

built.  Interactions with computer-based information systems were not viewed very 

positively by owner-managers in terms of their value as decision support systems.  

Overall, the lack of impact of EDP led the authors to feel that the potential role for 

MIS in SMEs had not been fulfilled.  Rather, the impact seemed to have been in 

dispensing with many clerical operations, rather than in improving planning and 

control. 

 These results were perhaps to be expected of an era which emphasised the 

‘number crunching’ advantages of software systems, to the neglect of their managerial 

implications.  In the work of Gul (1991) the use of systems within the SME, 

specifically the MAS, was analysed in terms of its impact on managers’ performance 

within SMEs.  The hypothesis explored was that the link between MAS and 

performance was itself contingent upon perceived environmental uncertainty (PEU).  

In terms of contingency theory, Gul (1991) was aiming to explore the relationship 

between contextual variables and complexity.  The MAS was calibrated in terms of 

four informational characteristics, scope, integration, timeliness and aggregation.  

Scope referred to the extension of information to external, non-financial and 

probabilistic areas.  Integration referred to interaction effects between the SMEs’ 

functions.  Timeliness referred to the frequency and speed of reporting.  Aggregation 

referred to using analytical or decision models (e.g. DCF, inventory control) as well 

as combining data over time or functional areas. 

 The central hypothesis tested is that Y (performance) depends linearly on three 

terms: MAS, PEU, and an interaction term measured by the product of MAS and 
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PEU.  It was predicted that Y and MAS would be positively correlated for large 

values of PEU  and negatively correlated for small values of PEU.  Data were based 

on forty two questionnaires returned from SMEs in Queensland, Australia. 

Using the above model, it was found that the results of contingency analysis
15
 

were supported in the sense that sophisticated management accounting systems 

contribute to performance under high perceived risk, but lower performance under 

low perceived risk.  Under high risk, entrepreneurs feel that competitors’ actions, 

market demand etc are very unpredictable, so they use complex MAS to deal with 

such problems
16
.  Not only does this help them to ‘put out fires’, it also allows them to 

respond rapidly to new contingencies, utilising advantages conferred by a complex 

MAS like timely, frequent and high quality information.  On the other hand, when 

risk levels are low, a complex MAS is not justified.  Indeed, it may be over 

specification for the needs of such SMEs, and could lead to dysfunctional behaviour 

(e.g. time wasting in learning about a complex system, as a goal in itself) with 

negative consequences for performance. 

   More recent work by Libby and Waterhouse (1996) supports the view that 

organisations working in more competitive environments tend to greater adaptation in 

their MAS.  Indeed, this work in general would oppose views expressed by the likes 

of Levy and Powel (1998, p.193) to the effect that: ‘firms all exhibit relative 

inflexibility in their general approach.  Information systems do not seem to provide 

increased flexibility, but reinforce existing thinking’.  However, this work is based on 

a set of four case studies of manufacturing SMEs, all confined within one region.  

Libby and Waterhouse (1996) base their analysis on data from twenty-four 

                                                           
15
 For a development of contingency theory, as applied to MAS development in the SME, see Reid, 

Mitchell and Smith (1999). 
16
 If the outside investors are involved (e.g. venture capitalists), the adoption of such systems is 

typically imposed by investors, who may be principally concerned with attenuating downside risk. 
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manufacturing firms in Ontario over the period 1991-93.  Depending on what 

definition of size one adopts, the proportion of SMEs in the sample was between a 

third and a half.  Few very large firms were included.  Multiple regression analysis 

was used to discover the relationship between changes to MAS and causal factors like 

decentralisation, size, competition and organisational capacity.
17
  It was found that 

organisational capacity was the best predictor of change in MAS: there was a positive 

and highly significant association between these two variables.  However, the 

decentralisation, size and competition variables were insignificant.  A further 

regression was computed to explain change in the components of the MAS 

(specifically in directing, decision-making, controlling, costing and planning).  Again, 

organisational change was the only significant predictor of this. 

   Probably most sophisticated in its use of quantitative methods is the recent work of 

Lybaert (1996).  It examines 208 SMEs in Belgium and, in general terms, finds a 

positive association between information use and performance.  Lybaert (1996, p.171) 

notes that 'it is very astonishing that in this information age - in which the importance 

of information for everyone is so accentuated - there are so few profound studies on 

this process in the SME'.  Essentially, there are three hypotheses explored by Lybaert.  

First, SMEs that are better informed about R&D and rivals will have above average 

performance.  Second, information use in the SME will be positively associated with 

information awareness, educational attainment, lack of business experience, growth 

orientation and knowledge of administration.  Third, information use in the SME will 

be greater, the larger is the firm, the earlier its stage, the less is family intervention, 

the more is delegation, the greater the availability of IS and the less are costs a 

problem.  All three ‘hypotheses’ are accepted, though it is perhaps more accurate to 

                                                           
17 Measured by the number of MAS that had been put in place by 1993. 
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say that these hypotheses represent the findings of a highly inductive approach to 

information use in the SME. 

   The statistical methodology of Lybaert (1996) uses the so-called linear structural 

relations model (ISREL).  It is a regression method, which aims both to measure and 

analyse relations between components of the system being examined.  Data were 

gathered by questionnaires.  The general finding was that greater information use in 

SMEs was associated with better performance.  The characteristics of the owner-

manager and SME which determined the extent of information use positively 

included: strategic awareness, newness in business, growth orientation, freedom from 

family intervention, and strong delegation.  Though there was no formal analytical 

model, there was a kind of schematic model.  In it, information use and success were 

determined, with the latter leading to the former.  The determining factors impinged 

directly on information use and were of two types: person-specific characteristics (e.g. 

personality, education); and firm-specific characteristics (e.g. maturity, size, 

availability of IS). 

 

7.  Conclusion 

The analysis of information use in the SME is in its infancy.  Information needs can 

be analysed from a multi-disciplinary perspective, and indicate they hinge on the 

decision framework of the SME.  The management accounting perspective is useful in 

that it helps formalise the characteristics of an information system, and suggests how 

its design can be best directed towards monitoring and control functions which 

enhance performance. 

   The link between performance and AIS development has begun to be explored, but 

the field is new, and occasionally conflicting.  Whilst performance and information 
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use are clearly linked, the relationship may be U-shaped, rather than monotonic.  That 

is, low performance (the struggling firm) may generate relatively great IS needs.  

Further, the relationship may be sensitive to the life-cycle of the SME, with young 

firms having relatively high information needs. 

   Statistical analysis of the information use and performance link in the SME is at the 

envelope of modern research practice.  Results are few and far between, and the data 

analysed are disparate, relating to different countries.  However, they generally do 

indicate a link between information use and performance, and suggest what 

characteristics of the SME may strengthen this link, like the experience, education and 

attitude of the entrepreneur 
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