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ABSTRACT

The study of recent literature available suggeststhat current use of computer-based information systemsin small businessesis often
limited, and geared to operational support rather than managerial decision-making. Littleresearchinthe UK has attempted to examine the
current level of DSSusagein small businesses, and to investigate the managers needsand how their needs could be met by greater, or more
appropriate use of Decision Support Systems (DSS). The research reported in this paper investigated the current practice of using DSS
in small manufacturing firmsin Bedfordshire, UK. It reportsthe current level of DSSimplementation; users' satisfaction of DSS; the DSS
development methods utilised for different decision-making activities in different firms; and gaps between current DSS utilisation and

managers desired levels of DSS support.

INTRODUCTION

The success and continued growth of small businesses in
most countries are critically important to local and national pros-
perity, but their problems are not always accorded the same im-
portance as those of larger organisations. Small business has been
described as a neglected research domain (Raymond, 1985;
Bayraktar and Gozlu, 1994). In particular, the use of information
technology (IT) in small business has not received adequate re-
search attention in the UK. Very few studies have addressed deci-
sion support needs of managers in the context of the use of infor-
mation technology.

Research into the IT application in business organisations
indicates that computer useis still confined to operational activi-
ties (Khan and Khan, 1992; Cragg and King, 1993; Lai, 1994).
However, Naylor and Williams (1994) found that a third of their
respondents realised the value of their information systems as
decision support tools and had begun to use them for anaysis,
forecasting, and planning. Other researchers suggest there be many
areas in which DSS can be better developed and utilised to help
managersin critical decision-making processes such as marketing,
sales promotion, cash-flow management and customer services
(Heikkila, et al.,1991; Khan and Khan, 1992; Lai, 1994). Thereare
arguments that small businesses can improve their organisational
performance and increase their competitiveness with appropriate
information systems (Chau 1994; Freeman, 1996). These prom-
ises cannot berealised, however, without an adequate understand-
ing of current practice in DSS use, and better identification of
users needs.

The need for his research is also trigged by the extensive
growth in the DSS market as reported by a survey of large UK
companies (Business Objects UK, 1997). The survey shows that
on average, 11% of the corporate information technology budget is
spent on DSS (ranging from minimum 2% to maximum 55%), and
some major UK companies are “ placing enormous importance on
establishing aDSSstrategy” . However, the situation in small firms
isnot clear and could be different. It isprobablethat small business
will represent aproductive domain for attemptsto introduce greater
levels of computer-based decision support. This is derived from
Ray et al.’s (1994) work that small business managers and their
staff have positive attitudes towards the use of computersin busi-
ness. Other surveys show that many have plans to increase their

use of computer applications (Cragg and King, 1993). Thewishfor
better information wasidentified asthe motivating forcein all case
studies conducted by Cragg and King (1993). In the mgjority of the
firms studied by Khan and Khan (1992) managers believed that a
computerised system improved their performance in selected ar-
eas, but that thereisstill room for significant further development.

Gordon and Key (1987) arguesthat if small business manag-
ers problem-solving skillsare deficient in any of thecritical areas
of management decision-making, then small business managers must
improve those skills through the use of appropriate educational
programmes, consultants, decision support tools, or some combi-
nation of these. Unfortunately, the owner-manager, because of

Table 1 Profile of the participant firms and respondents

Number  Percentage

1. Number of employees

10-19 35 27%
20-49 56 43%
50-99 18 13%
100-249 22 17%
2. Annudl turnover
< 1million 30 24%
1- 2 million 27 22%
2-5millions 35 29%
5-10 millions 17 14%
>10 millions 14 11%
3. Job title
MD/GM/Owner 80 62%
Finance/Accounts Manager 15 12%
IT/IS Manager 4 3%
Marketing/Sales Manager 6 5%
Production/Operation Manager 5 4%
Works/Quality Manager 8 6%
Administration Clerk 6 5%
Others 4 3%
4. General knowledge of IT
1-none 2 1%
2-little 17 13%
3-some 64 49%
4 - good 38 29%
5—extensive 10 8%

5. Level of satisfaction with computer systems used in the firm
1 - very dissatisfied
2 — dissatisfied
3 - moderate satisfied
4 — satisfied
5- very satisfied

2%

12%
34%
43%
10%
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6. General level of computer literacy of most managersin thefirm
- no literacy

- little literacy

- some literacy

- good literacy

- high literacy

5%
34%
42%
17%
2%
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involvement in the day-to-day operation of the firm, has not the
time, resource or expertise needed to evolve an appropriately ana-
lytical approach (Naylor and Williams, 1994). There would seem
to be as strong a case for the potential benefits of DSS to the
smaller business as for its larger counterpart, provided suitable
software is available, and effectively used by the managers con-
cerned.

This research sets out to investigate the current practice in
relation to decision support systemsin small manufacturing busi-
nesses, to clarify managers' needs for computer-based support,
and to explore if and how computer-based DSS could be better
developed and utilised to meet these needs. Within this research,
DSSisbroadly defined to encompass any decision-making activity
that is supported by computers.

RESEARCHMETHOD

The research was conducted in the manufacturing sector in
the county of Bedfordshire, UK. The target population was small
and medium manufacturing companies with employee number be-
tween 10 and 250. It is arguable that company with employee
number between 50 - 249 may be classified as medium sized com-
pany (10-49, small company; less than 10, very small company
and sole entrepreneurs), according to OECD’sdefinition (1995). In
this study, the term “small business’ is used to include all the
companies defined by OECD as SMEs. Freeman (1996) suggests
that small manufacturing companies can make particularly benefi-
cial use of information technology to turn out productsin smaller,
faster, more customised runs.

Of all the Bedfordshire companies, the manufacturing com-
panies account for 17%, within the Bedfordshire manufacturing
industry, 96% are small firms, according to the definition used. All
592 manufacturing firmsfalling within thisdefinitionin Bedfordshire
were surveyed. Business contact addresses were obtained from
Business Link Bedfordshire (a business service centre run by the
county council) which hasalarge, regularly updated database con-
taining information onvirtually all firmsin the county. To ensurea
reasonabl e response rate, a follow-up mailing was carried out. A
further psychological boost to responses was provided by the use
of stamped, addressed return envelopes. The localised nature of
the survey was also expected to help increase the response rate.

The questionnaire was constructed in three parts: a. General
information on the respondents; b. General information on the
firm; c. Current use of DSS, their devel opment methods, managers
satisfaction with the current DSS, and managers' desired levels of
future DSS support. The questionnaires were sent to the firm’s

Table 2 The extent of the use of DSSapplications and managers
satisfaction

Decision-making Activity Extent of DSS use Manager’ s satisfaction with DSS
(1-none, 5-extensive) (1-very dissatisfied, 5-very satisfied)
Mean  Std. Dev. Mean Std. Dev.
Inventory/stock control 3.27 151 3.20 113
Budget preparation 323 1.46 351 1.00
Job costing/cost analysis 2.90 153 3.14 1.09
Cash management 2.90 1.62 353 1.00
Job estimating/quoting 2.70 1.60 3.24 111
Materia requirements planning 242 1.62 3.47 101
Production control 239 149 318 1.09
Production scheduling 237 147 324 1.04
Long range profit forecasting 232 142 3.18 0.97
Short term sales forecasting 228 129 3.36 0.87
Capacity planning 224 141 3.30 0.94
Project management 216 137 2.96 100
Capital budgeting 215 141 3.29 0.86
Long range sales forecasting 214 143 317 0.97
Sales market analysis 2.06 127 3.33 0.99
Labour productivity analysis 2.05 1.40 318 111
R & D of new products 178 128 3.00 0.94
Personnel planning 1.62 113 3.20 0.95
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Table 3 Factors holding a company back from adopting or
making further use of DSS

Factors Percentage
Lack of staff time to analyse needs and identify solutions 60%
Lack of finance for systems purchase or development 44%
Lack of experience of systems development 34%
Lack of information on available DSS packages 20%
Appropriate software is not available 8%
Others 9%

Table 4 DSSdevel opment methods at different decision-making
levels

Decision-making Off-thepeg User In-house Bespoke
Levels

Operational 60% 13% 11% 16%
Tactical 51% 18% 20% 11%
Strategic 51% 25% 13% 11%
Overall 56% 17%  14% 13%

general manager or managing director, but 38% of the returned
questionnaires were completed by other managers, such as finan-
cia managers.

Questionnaireswere sent to 592 firmsin thefirst mailing, 97
replies were received, 85 of them were counted as valid. The fol-
low-up mailing with a duplicated questionnaire and a modified
covering letter was sent to the 482 companies that did not respond
to the first mailing. This resulted in a further 48 valid responses
from 55 firms. The overall response rate is 26% (total of 153
responses from 592 firms). The total usable questionnaires were
133. Additional evidencewas collected from 40 respondents (about
30% of all the respondents) who gave their personal commentson
different issues related to the survey. The comments cover issues
such as: the problems experienced with DSS; factors effecting suc-
cessful implementation of DSS; advice and hel p needed for running
theDSS.

ANAYLSISAND DISCUSSIONS
Profile of Participant Firms and Respondents
The profile of the participant companies and respondentsis
giveninTable1.

The data shows that 70% of the firms employed 10 to 49
people. 74% had been in existence for lessthan 25 years. Average
annual turnover was £4.0 million, ranging from £0.2 million to just
over £34 million. 62% of the respondents are general manager or
managing director, and 38% are managers, such asfinancial manag-
ers, IT/IS managers, etc.. Those who reported using computers
personally, had used them on average for ten years; 36% had had
morethantenyears experience and 25% lessthan six years. Most
managers expressed general satisfaction with the computer sys-
temsused inthefirm, being either satisfied (43 per cent) or moder-
ately satisfied (34 per cent); only 2% were very dissatisfied with
their systems whilst 10% were very satisfied. This high level of
managerial satisfaction with current computer systems may sug-
gest that information technology is supporting these companies
effectively, although the satisfaction may also act to prevent man-
agers from seeking further improvement, as one of the managers
noted: “ we feel we havethe optimum” . Therelatively low levels of
computer literacy reported (less than 20% of managersindicating
“good” or “high” levels) might also suggest that there is limited
understanding of the potential benefitsto be offered by computing
systems, and DSS in particular.

The Use of DSS For Decision-Making Activities
The extent of use of DSS applicationsin participating firms,
and the levels of managers satisfaction with these systems are
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Table 5 DSSin three decision-making levels

Level of Current DSS Use
(1-no use, 5-extensive use)

Decision-
making Level

Manager's stisfaction with Current DSS ~ Desired DSS support level
(1-very dissatisfied., 5-very setisfied.) (1-none, 5-extensive)

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Operational 2.69 i1 3.33 0.90 359 0.88
Tactica 249 120 3.40 0.83 3.05 113
Strategic 220 120 3.16 0.88 275 119
Overal 2.56 1.02 3.34 0.80 3.29 0.88

reported in Table 2. The data shows that the extent of DSS use is
generally limited, ranging from 1.62 (little use) for personnel plan-
ning to 3.27 (moderate use) for inventory/stock control. High stan-
dard deviations for most applications suggest that the extent of
DSSuse varies considerably among the firms surveyed. However,
even where there was areported low level of DSS use, managers
satisfaction wasrel atively high. The applicationswith which man-
agers were most satisfied were: cash management (3.53), budget
preparation (3.51) and materials requirements planning (3.47).

Despite the relatively low usage of DSS generally, 79% of
respondents indicated that they use computers personally to aid
business decisions. Thissuggeststhat thereis, at least, widespread
use of desktop computing in managers’ offices. It would be inter-
esting to investigate this finding more deeply, to establish just
what decision-making tasks are supported, and in what ways.

Table 3 presents the results of a question about inhibitorsto
the greater use of DSS. A lack of staff time to analyse needs and
identify solutionsisthe most significant factor identified. Lack of
finance for systems purchase or development, lack of experience
of systems development and lack of information on available DSS
packages were other factors commonly cited.

DSS Development Methods
DSSfor small businesses can be devel oped and implemented
in different ways. Four routes were identified for the purposes of
the survey:

- Off-the-peg - purchase of acommercially developed package;
Bespoke - designed by a software house for the specific appli-
cation;

In-house - developed by the firm’'s own specialist staff;
User - developed by managers as users.

The data presented in Table 4 shows that the majority of
DSSwere purchased ascommercially devel oped packages (56 per-
cent); other systems were developed by managers as users (17
percent), developed by in-house specialists (14 percent) or devel-
oped as bespoke systems by software houses (13 percent). In
view of the normally limited resource base for IT development
(Heikkila, et al., 1991), it is not surprising that most small firms
choose to purchase commercialy developed, ready-to-use DSS
software.

By breaking down the devel opment methodsinto three deci-
sion-making levels, it reveals that commercial packages are more
used at the operational level (60 percent) than at strategic level (51
per cent). In contrast, user-developed DSS are more used at the
strategic level (25 percent) than at the operational level (13 per-
cent).

The advantages and disadvantages of commercial packages
and tailored software are discussed by Heikkila, et al. (1991), but
research onin-houseand user development methodsin small firms
isscarce. The evidence from this survey suggests that small busi-
ness managers are capabl e of developing their own DSS, and that a
certain proportion does so. Thereis, of course no way of evaluat-
ing the quality of these systems from the survey results. Research
in Canada by Raymond and Bergeron (1992) found that user-
developed DSS in small businesses are more successful than any
developed by other means. A study by Lai (1994) in the USA,

however, revealed no link between the method of system develop-
ment and DSS success. This area might also prove productive for
future enquiry.

The Extent of DSS Support Required By Managers
It is believed that no research has attempted to identify the
gaps between the current provision of DSS and small business
managers desired levelsof DSS support. Respondents were asked
to indicate their current and desired level of DSS support for each
decision-making activity listed in the survey. These activitieswere
categorised into three decision-making level sin organisations - op-
erational, tactical and strategic. Table 5 presentsthe analysisof the
responses.
Thefindingsreveal that:
- thecurrent level of DSSusageislow;
although DSS usageislimited, managersare generally
satisfied with DSS they are using;
the desired level of support is much higher than current
provision;
the high standard deviations for current DSS use and
desired levels of support indicate high variations among
responses. The standard deviation of levels of satisfac-
tion islower than the other two variables; this suggests
that there is less disagreement on this issue.
Differencesfound between the three decision-making levels
provide support for argumentsin the literature that current DSSin
small businesses are geared to operational rather than strategic
decision-making (Khan and Khan, 1992; Lai, 1994). It is evident
that the low level of DSS use found by Raymond (1982) has not
changed significantly. The desired level of support at operational
level is also much higher than that at the strategic level. Users
appear to expect that DSS will provide most benefit for opera-
tional decisions. This is perhaps as well, given the nature of the
decision-making tasks at strategic level, involving complex and
changing environments, high levels of uncertainty and the need to
include decision-makers' personal intuition and judgement. The
lower level of DSS use and desired support for strategic decision-
making does not mean that there is no space for further improve-
ment, however. Indeed, the fact that many mangers are “going it
alone” could be seen to suggest that professional support would
enhance strategic planning. Computer support for strategic deci-
sionsis a challenging area for future research and much effort is
being expended to overcome the difficulties (Duan and Burrell,
1995), albeit, yet again, in the context of the larger business.

CONCLUSIONS

Theresearch revealsthat the extent of DSS implementation
in small manufacturing business is still low in general, although
thereissignificant variation between different firms. Theliterature
review of previous studies indicated that the situation has not
changed significantly since Raymond'’sinvestigationin 1982, and
the present study confirms this. Lack of staff time to analyse
needs and identify solutionsisthe most significant factor holding
firms back from adopting, or making further use of DSS. Use of
DSS at the operational decision-making level is higher than at the
strategic level. Small business managers are satisfied withthe DSS
they are using and are hoping for much better DSS support in the
future. DSS devel opment, particularly DSSfor strategic decisions
in small business, still represents both a challenge and an opportu-
nity for DSS professionals and researchers.

DSSaremost commonly implemented by purchase of acom-
mercial package, and only rarely by bespoke development. Most
DSSare used for operational rather than strategic decision-making.
A quarter of those firms that do use DSS to support strategic



decisionsrely upon user-devel oped models.

Although DSS applications are still relatively few in num-
ber, most DSS users report satisfaction with their systems. To
reduce the gaps between current DSS provision and the managers
indicated needs, agreater focus on small businessby DSSresearch-
ersand practitionersisindicated. Systemsmost likely to appeal to
small businessmanagerswill haveto be appropriateto their sector’s
needs, and capabl e of implementation with minimal user training.

Further investigation is indicated by the present study in a
range of areas affecting DSS usagein small business: the effective-
ness of different DSS development methods; factors affecting the
success of commercialy provided DSS packages; the quality of
user-developed DSS in meeting business needs; aspects of strate-
gic planning in small business amenable to DSS support; the rela-
tionship between the extent of DSS utilisation and business per-
formance. Moreover, with the rapid growth of the Internet, issues
associated with web-based decision support systems and its ap-
plicationsin small businesses also deserve more attention.

Finaly, it should point out the limitation of the research.
Because the survey was conducted with Bedfordshire, UK, some
of the results may not represent the status of other regions, sectors
and countries. Therefore, cautions should be paid when interpret-
ing these resullts.

* Author for correspondence.
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