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ABSTR ACT This paper is based on a recent report from the Dutch Council jor Small and
Medium-SizedEnterprises, in which an indicator is deducedjor thepresent state ifthe ajijilication rather
than the development if technology in the business sectors. The application if information technology is
the prime concern. We shall demonstrate that much ifthe literature in the field if indicators concentrates
on larger companies. In ourset-up, the indicator can be tuned to the branch level, but it can be applied
to all companies, including the smaller ones. The indicator then is tested in an SME-rich sector-the
car dealer branch. In the final part if this paper, we take a closer look at the problems surrounding
the diffusion and implementation if information technology in SMI!:S and close with some policy
recommendations.
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Introduction

Diffusion and implementation of technological knowledge were the central concepts used
in the 1995 report of the Dutch Council for Small and Medium-Sized Enterprises
(RMK) on the technological consultancy structure and teehnological innovations in
SMEs. I It was assessed that SMEs usually innovate by combining elements that are
actually already known, resulting in innovations that merely consist of a new combi
nation of products, markets and existing techno logy. Innovations that involve original
research and the generation and app lication of new knowledge are far less common. This
situation crea tes, in general, two major bottlenecks. First, there is the prob lem of
the diffusion of knowledge. Seeondly, the actual implementation of knowledge in the
production process is usua lly rather difficult. At this level, it is after all not just a question
of technological knowledge , but also of knowledge concerning market demand, market
stru cture (what kind of cooperation and with whom?), the necessary changes in the
organisation, and the tasks and duti es of employees. In its report in 1996, RMK revea led
that there is apparently mu ch knowledge available in the field of information technology
(IT), more than in other forms of technology, but also that the actual application thereof
is lagging far behind.2 The same report also proves that the implementation of IT is an
important stimulus for technological innovation in combination with organisational and
strategic innovation, also in sma ll and medium sized enterprises (SMEs). The above
mentioned indicator will be tested in three branches of industry consisting largely of
SN.1Es: the automotive, ma chin e construction and clothing industries. Finally, a number
of policy recommendations will be made.

08 )0·9028/98/040469·15 © 1998 Carfax Publishing Ltd



470 J. Stroeken & J. Coumans

Rate of major innovation

~n

Time

Figure 1. The rate of process and product innovation over tim e.

This pap er is based on a 1997 report from RMK in whi ch an indica tor is deduced
for the present state of the ap plica tion ra ther than the development of technology in (he
business sccto rs.l The applica tion of information technology is the prime conce rn . 'Ve
shall demonstrate th at mu ch of the literature in the field of indi cators conce ntra tes on
larger companies. In our set-up, the indicator can be tuned to the branch level, but it
can be applied to all companies, including the sma ller on es. The indicator is then tested
in an SM E-rich sector-the car dealer bran ch . In the final part of this pap er, we take
a closer look at the problems surrounding the diffusion and impl ementation of IT in
SMEs and close with some policy recommendations.

Indicator

RMK gives a description of a few develop ment concepts that provid e more room for
changes in bu siness processes." Much emphasis is placed on process innovation as a focal
point for the impl ementation of IT. Eventua lly this will lead to p roduct inn ovation . The
'normal' ind ustrial cycle that we had gro wn used to is that of product renewal,
standa rdisation, and process ren ewal. Abern ath y and Utterback have point ed out that
mostly sma ll companies fight for market sha re in the first ph ase of the cycle. 5 Radical
new ideas for products are tested until a dominant design eventually arises. This is
followed by product standardisation and fur the r process renewal. This results in mecha
nisati on and computerisation, so that advantage can be taken of large-scale production .
Production on a large scale goes hand in hand with a concentra tion of production and
integra tion of the branch.

The gradual introduction of information technology in many companies and sectors
and the (accompanying) move from industrial to more service-ori ented activities seem to
be leaving a different stamp on the innovation process. ' Ve are no long er involved with
the familiar forms of capital goo ds renewal and the accompan ying computerisa tion of
labour. In vari ous industrial sectors, information systems are being int roduced (for
example, the chemical industry) and/or easily adjusted computer-contro lled machines
are being installed (for example, in the automotive industry). As a result of process
innova tion, existing products can, in gene ra l, be marketed more qu ickly and more
extensively and will be mo re user friendly and reliable. Moreover , an improvement in
informa tion flows brings ab out different relations amo ng suppliers, processors , customers,
etc. This could be interpreted as process inn ovation (enhance d efficiency), which in itself
lead s to a better, faster, and more reliabl e product. This concept has been called the
'reve rse product cycle' by Bar ras (see Figure 1).6

Anot her develop ment process stimulated by the impl em entation of IT has been
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described by RMK using the concepts of standardisation, specialisation , differenti ation
and integration ." Standardisation of products and processes in companies enables
indi vidu al companies to differentiate and specialise further on the basis of the standards
set. In this way, companies can ra ise their profil e in a more advance d stage of
technological development. Standardisation, differenti ation and specialisation will, how
ever, be realised only if these concepts arc increasingly integrated with in the company or
bran ch of industry . IT can play an imp ortant int egratin g role in this.

These development concepts, which allow for changes in bu siness processes, arc
never thel ess too ab stract to serve as a bas is for the indi cator to be develop ed. Porter 's
Information Hi crarchy. t which has also been describ ed by RMK,9 may provid e a bette r
basis in this respect. The sta rting point here is the enterprise. T he first steps on the lower
level of th e hierarchy relate to the automation of manual tasks in their usual form (for
exa mple, finan cial administra tion), their optimisation (mo re accurate) and subseque nt
improvement the reo f (morc flexible, more information). The last not only involves
compu ter-a ided machinery, but also such equ ipment as dec ision support systems in, for
exa mple, the man agem ent of an organi sation. Gradually, the impl em entation of IT will
create the opportunity to coordina te compa rable activities at different locations (in te
grated logistic systems). The next step consists of linking various added-value activi ties so
that they form an added-value system . This is, for example, the case when CAD and
CAM systems are linked with each othe r. Corporations have reac hed a very high level
in the hierarchy whe n these links cross the boundaries of the organisations and
the activities in the value cha ins arc shared. However, the highest level is attained when
th e value chain is given a different function and the whole configura tion is cha nge d:
different seque nce , differen t int egration or different steps in the process.

A scale that is often used in this respect is Nolan 's.lo Nolan 's Stages Theory is often
applied to determine an orga nisation's stage of development in terms of auto ma tion and
to formulate desired future developments. On the basis of an ana lysis, No lan describes
the stages in the application of IT which an organisation has to pass through. The
assumption th at IT cannot be forced is of centra l imp ortan ce. An organisation has to
pass th rou gh a number of growing stages in which each stage has its own characteristics
in terms of goal and motivation with respect to automation.

Nolan's model docs provide some insight into the dyn amics of automation (Figure 2).
However , the idea that this is a linear process that will eventually be completed is almost
incon ceivable. Wh at Nolan describes is actuall y on e long growth trajecto ry. This
development in stages has becom e the standard: the impli cit assumption is that an
organi sation first has to pass through the various stages in orde r to learn how to deal with
automation before it can become an organ isation with a mature information supply.
Docs this mean that the best course for development has been laid down for all
organi sation s? And that orga nisations, each at its own spee d, arc obl iged to pass through
these stages? Is it impossible or foolish to skip certain stages? Does this mean that newly
formed organisations do better to sta rt at stage I? No lan docs not provide an adequa te
an swer to such qu estion s. It seems unlikely that no stages can be missed out and that
Nolan 's Stages Theory is gene rally valid. T he assumption underlying the model is
that there is a beginning an d an end (maturation). The beginn ing can probabl y be
ide ntified qu ite easily, but when does an organisation reach the point of maturation? Fast
developments in the field of inform ation technology and the application areas make it
difficult to envisage such a final maturation stage.

T an ca rries the development of an indi cator a step furth er. II He extends the
consistency model of information flow developed by th e MIT School of Managerncnt.l "
and the development ph ase model of Venkatram an applied to information techn ology. P
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Figure 2. Nolan 's transiti on trajectory.

This development ph ase model makes use of five information managem ent levels or
platforms. In ascending orde r these are:

I. functional inte gration : autom ation of existing workflow;
2. cross-functional integration : integration of workflow across severa l functional depart

ments ;
3. process int egration: information systems ena ble the work of a complete business

process to be carried out as a single entity;
4. bu siness process redesign : existing business processes are not conside red as definite,

but are redesigned;
5. bu siness scope redefinition : business objectives are redefined on the basis of IT.

In each successive phase the application of IT plays a more fundamen tal role in the
organisation . The information systems are more complex, more knowledge is required to
realise objectives, and implementation demands higher organisational levels. The point
of departure is that a company must meet all characteristics/ require ments of a platform
before it can mov e on to a higher level. Som ething can be said ab out requ irements
before tr an sition to another level can be achieved. T an applied the consistency model of
Scott Morton et at. to seven basic aspect systems of the IT domain and combined them
with th e five information management platforms mentioned (T able 1).14

Our starting point is that the development of a bran ch of industry provides the mo st
important information for the development of SMEs in that bran ch of industry as well
as for the potential use of IT in these SMEs. Eventually, in a certain way , the whole
industry might be conside red as one large enterprise. But that appears to be a real option
on ly when the branch of industry is fully integrated . Before that time, a bran ch of
industry is usu ally charac terised by heterogeneity and mutual compe tition . In our set-up,
the indi cator can be tuned to the bran ch level, but it can be applied to all companies,
including the smaller ones. The model presented in Table 2 is a further elabora tion of
T an's model. Four main groups are distinguished: IT strategy, technical infrastru cture,
IT organisation and IT bran ch management. In the second column the main features
per ca tegory are given . From these qu estions were designed for the empirical test.

The branch image is composed of the images from the individual companies. An
indi cation is given of how many companies have rea ched a certain phase. A company
is categorised as being in a particular ph ase if at minimum it meets all the conditions for
th at ph ase. The companies therefore have to be tested for all these conditions. Thus, all
conditions can be represented and tested as variables. Whil e opera tionalising these



Table 1. The basic aspect systems for each information management level

Functional Multifunctional
integration integration Proce ss integration Process redesign Revision of aiJns

Information Raising efficiency Raising of Strengthening Competiti ve Innov ative PMC s.

strategy information plan effectiveness of competitive position advantage in existing Information plan
based on inventory information plan in existing product- and new PMCs. integrated with a
of user needs deduced from market Information plan business plan

business plan combinations. Fine integrated with a

tuning of business plan
information plan and

business plan

Inform ation Support for existing Support for work Car rying out existing Carryi ng out existing Carrying out adapted
systems work within processes across compa ny processes and adap ted and new company

company functions some organisatio n company processes processes
units

Te chnical Platform per Common standards Integrated Integrated Integrated
infrastructure company function infrastructure infrastructure infrastru cture

Organisation of the Dependent situation, Dependent situation, Selectively Selectively Selectively
information flow central to decentral central to federation decent ralised decentra lised decent ralised

Users Functional Functional Responsible for Redesign of Design of new
specifications specifications realisation of processes and processes and

information systems information systems informati on systems

Compu ter experts Realisation of Realisation of Design/building Building of Building of
information system s information systems information systems information systems information systems

Information IT manager decides Con trol group line Control group under Head management Head management
management within a budge t and IT managers head management decides after advice decides

from cont rol group

Source: D. S. Tan , IT Management Plateaus: An Organizationa! Architecture for IS, Information Systems Management, New York, 1995, pp . 44-53.

s
'"
~
~
~s
l::l.....
c ';::s

~s.
;::s
c
C'"
~
~.

~
~

..j::>.
-....J
U:l



474 J. Stroeken &J. Coumans

Table 2. IT platform model for industries

Domain Characteris tic Phase 1 Ph ase 2 Phase 3 Pha se 4 Phase 5

IT stra tegy What form Based on Derived from Geared to Int egrated Int egrated
has the IT user business plan business plan strat egic plan strategic plan
plan? demands
Main Increase Improve Advantage in New PM Cs New
characteristic efficiency effectiveness own (innova tive)
of IT strate gy (cost saving) product/mark et PMCs
What function Supports Int egrat es Enables En ables Complete
has IT? existing workflow complete complete bu siness

function s across bu siness business processes
business pr ocesses p rocesses possible after
functions across after red esign scope

departmen ts redefinition

T echni cal What does Sta ndal on e Links Integratcd Int egrated Intcgratcd
infrastru cture the IT Pes, minis, between infrastru cture, infras truc ture, infrastructure,

technology no links dep artments, connectio ns connec tions connections
look like? oth er connections with other with othe r with oth er

departments / with oth er compani es compa nies companies
pro cesses, companies, dir ectly linked dir ectly linked dire ctly linked
own platforms joint
(O S, software) sta ndards

Busines s Computer- Computer- C omputer- Computer- Computer-
pr ocesses to assisted assisted assisted assisted assisted
be automated loose cleme nts, clements, clem ents , to clements, to

element s indrec tly directly be directly be dir ectly
con tro lled by contro lled by contro lled by contro lled by
IT of othe r IT of other IT of othe r IT of other
departments departments departments departmen ts
and and an d and
compa nies com panies companies com panies

IT Who is Director, par t- IT technician IT techn ician IT technician IT techni cian
organisation respo nsible tittle rn an agcr external external extern al external

for wha t? not IT consultan t, co nsultant, consultan t, consulta nt,
technician supplier supplier supplier supplier

What is the Provide Users follow Mu ch Users Users dcsign
role of the specifications involvement redefine new bu siness
users? the mselves of users in business

formulating IT process a nd
system form ofiT

IT trainin g No or little Speci fic Sp ecific Specific Specific
training training for training for training for training for

spec ific specific spec ific speci fic
gro ups of groups of gro ups of groups of
users users , users, users,

instruction of instru ction of instruc tion of
IT speci alists IT specialists IT spec ialists
on task on task on task

Has the No A lillie Yes, business Yes, Yes,
organ isation agreements proccss- organization completely
been bet ween oriented adapt ed to new organiza-
redesigne d? dep artments orga nisa tion, new defined tion structure,

agreements business new role
with other processes, towards other
companies relations with companies

other
compa nies
redefine d

IT bra nch of Is there a ny No A little, Yes, branch Yes, bra nch Yes, bran ch
industry steering or a br anch organizat ion, orga niza tion, organiza tion,
man agem ent coordina ting organiza tion, large large large

body? large company as company as compa ny as
compa ny as IT carrier IT carrie r IT ca rrie r
IT ca rrie r
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variables scientists face obstacles. A company can meet a condition in several different
ways (for example,. both a mainfram e and a Novell PC network are indicative of an
extensive computer network, but sepa rate tests are required), and the size of a company
influences operationalisation. If such an opera tionalisation is converted into a qu estion
list it becom es extremely long. Such an extensive question list can have a profoundly
negative influence on the response. T he target group may have little affinity with the
subject matt er and may not feel that answering the ques tion list is a major priority.
T herefore, an att empt was made to crea te a compact question list and to opt for an
alternative method of operationalisation .

VVe used a different set-up for the question list. It is quit e simple to formulate a
number of scenarios from the IT branch platform , one for each ph ase in each subsector
(IT strategy, techni cal infrastru cture, and IT organisation). These scenarios were in
cluded in the qu estion lists. The people questioned were able to fill in the scenario that
was the best match for their compa ny in each subsector . Besides that , people were asked
to determine which scena rio fitted each 'subscctor. In this way, one can qui ckly and easily
determine what stage compa ny think ing has reached for each subscctor. If the scenario
being pu rsued is from a higher phase, it is an indication of the stra tegic desires of the
person qu estioned. However, the opinion of those qu estioned was insufficient in itself.
\ \le should not forget that one of the points of departure in the research is that
entrepre neurs lack knowledge concerning IT. For th is reaso n some key variables were
determined to ascertain whether the statements of the people qu estioned are representa
tive of the compa ny reality. These con trol variables were operationalised differently for
each ph ase too. T his makes it possible to make cor rections.

There are certain disadvan tages to this method . Readin g and assessing scenarios
requ ires some concentrat ion of those questioned and the ab ility to stand bac k and look
at a compa ny objectively. At present it is difficult to estima te the reliab ility of this
scena rio me thod. \ \le screened the seriousness of the question lists returne d on the basis
of the probability of the answers given. Ce rtain combina tions of answers were not
possible and someo ne who consistently ticked either the first or last boxes was not
rega rded as a serious respon dent. Nearly all the question lists that were returned were
filled in seriously. Considering the response, we can tentatively conclude that the
researchers' ploy was successful. To obtain a reliable pictu re, a large number of control
vari ables were used. As a result, many of the compa nies origina lly categorise d in a higher
ph ase have nevertheless been classified in a lower ph ase. This can mean two thin gs:
eithe r entrepreneurs are not fully able to determine the position of their companies from
the scenarios given to them (the question remains whether this has to do with them or
with the way the scenarios are formul ated), or the control variables ar e too strict. In
furth er research, case studi es in various compa nies could help to find the reason for this
ph enomenon. In addition, the usability of the scenario method could be investigated. For
now we used the method described here without any furth er alterations and the figures
presented are the results we found.

Indicator Test in the Car Dealer Branch

T he usefulness of the indicator was tested in the car dealer bra nch. So, as far as the
automo tive sector is concerne d, we will mainly focus on the sales compa nies, repair shops
or combina tions of these. T he products and services includ e the sale of new and used
cars, tests or inspec tions, maintenance and repair . People in this sector work with
stan dard products which have client-specific parts. Important products and functions that
generate added value are: sales and marketing , service, and exte rnal communication (for
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example, public relations and advertising). The cha rac teristics of the process are a high
level of expertise with a limited standa rd data exchange (partly ma rqu e-depend ent). The
market for car dealers who sell one make of car only is cha rac terised by the supplies of
new cars being provided by the imp orter or produ cer , and all dealers working togeth er
in a cooperative network. T o some extent, their position is threatened by the multi
marqu e dealers, especially with regard to the maintenance of new and used cars . The
threshold level with respect to gaining admission to this branch of the industry is
generally low. The customers are reasonably loyal to their make of car, altho ugh there
is a gra dual decline in this respect. T he following critical success factors apply to this
sector: customer relations and customer-friendliness, reliability, service, expertise and
professional skills. T he multi-marque car dealers achieve the highest effectiveness
primarily as a direct result of improving their efficiency (fewer mistakes, imp roved
informa tion supply, imp roved management inform ation), and process innova tion lead s to
prod uct innovation.

A rea l future scenario is one in which the line from manufacturer to custo mer is
short ened drastically. Via a global network (such as the Int ernet), customers will be able
to obtain all necessary information for a purchase, to place an order for a car directly
with the manufacturer, to express all their wishes, and even to cha nge them at the last
moment. The roles of the parti cipants in the chai n will change . Mu ch more than they
do now, importers will focus on information supply, marketing and dealer support.
Dealers will become agents who issue motor vehicles and also take care of more formal
matters, such as registration. In addition, their garages and showrooms will remain
important as demonstration centres. Dealers will supply a greater number of marques.
Garages will no longer be associated with one dealer or marqu e. IT will enable them to
contact the suppliers of car part s more directly concerning orde rs, product inform ation
and espec ially the sta tus of orde red goods. In addition, mu ch inform ation will be
available on-line or by means of CD-ROM or stan da lone equipment.

A total of 75 answers could be given to the 27 qu estions asked. Some 700
qu estionnaires were distributed equally to single-marque and multi-marque car dealers.
For this purpose, we used the address files of RDC Datacentre Amsterda m. Representa
tiveness was aimed at th rough nationwide coverage and by expressing the size of a
compa ny in the numb er of employees . On the basis of this survey, certain sta tements can
be made as to the ph ase of a compa ny. T hese individual data were subsequently
aggrega ted for the entire branch of industry. A total of 185 questionnaires were retu rned ,
a response of 26.4% . Given the complexity of the subject and the fact that it can have
only indi rect bearing on everyday business man agement , this is a very satisfying result.

Of the companies that returned the questionn aire, 40% were multi-marque dealers
and 60% were single-ma rque dealers. The average business size of the multi-marque
dealers was clearly sma ller than that of the single-ma rque dealers. Questionnaires had
been filled in by the entrepreneurs themselves (73%), the management (12.4%) or, in
some cases, by data-processing employees (5.9%). Of the people who filled in the
questionnaire, 80% had received either upper secondary voca tional educa tion (M Ba ) or
a higher form of educa tion. About 20% had received higher professional educa tion
(H BO), and 2.7% had received university educat ion. No relationship was found between
the respondent s' level of educa tion and their knowledge of IT.

Classification into Finalisation Phase

For the definite classification of a comp any in a parti cular ph ase (the finalisation phase)
all con ditions for that ph ase had to be fulfilled by the company concerne d. First, the
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Table 3. Classification into the finalisation phase

Total

Phase 0

5
2.7

Phase 1

143

77.3

Phase 2

3
1.6

Total

151

81.6

Note: Missing cases: 34 (18.4%).

classification into three main categories (technology, organisation and stra tegic knowl
edge) allows us to make some general state ments. Subsequ ently, each of these catego ries
allows us to make more specific statements . These strict conditions have the disadvantage
that a questionn aire that has not been fully completed will make it practically imp ossible
to classify a cer tain compa ny. T he results show that this is the case: 34 compa nies could
not be classified.

Classification of the compa nies intoa certain ph ase for which they had fulfill ed all
conditions gave the results shown in T ab le 3. This classification will hereafter be referred
to as the 'finalisation ph ase' . Most of the car dealers (143) are in phase I. This phase is
cha racterised by the fact that the compa nies use IT to support their existing activities.
They use standalone PCs without links, and the RD C link is also standa lone. T heir
organisations needed hardl y any adaptations or adj ustments.

T o be classified into a fina lisation ph ase, a compa ny has to fulfil all conditions of that
phase for three different categories. T hese are, respectively, the conditio ns for organis
a tion, strategy and techn ology. We will discuss them in this order. We will indicate in the
tables in which ph ase a compa ny fulfilling all conditions is classified, and where it would
be if only the condition of the main category were to be valid.

Classification into Organisation Phase

T able 4 shows classification by organ isat ion phase based on the respondents' statements,
and T able 5 the same classification after correction for the control conditions. Many
compa nies are now classified in lower ph ases than might have been expected on the basis
of their own state ments. T hese figures show that the ph ase classification with additional
conditions is qui te different from the phase classification without additional conditions.
No fewer than 103 respond ents do not fulfil the conditions required and have therefore
been classified into a lower phase. These conditions can be examined sepa ra tely to see
which of them has been fulfilled the least or the most:

• the way in which IT is supported: 24 companies do not fulfil this condition;
• IT training of empl oyees: the trainin g of the employees is adequa te in all companies;
• available knowledge: II companies assess the knowledge available within their own

orga nisation somewhat differently than would be expected from the data;
• the everyday respo nsibility for the IT system: 112 compa nies (about two-thi rds of

them) would fulfil this condition if they had orga nised the respo nsibilities for the IT
system in a differen t way.

Of parti cular importance in the correction of classification of organisation is that, in
many compa nies, the everyday responsibility for the IT system lies with the man ager/
owner and not with an (extern al) consultant. The classification into the fina lisation ph ase
corresponds largely with the classification into the organisation ph ase. On the basis of the
conditions for the organi sation phase, 32 (16.2%) of the 136 compa nies were classified
too high.
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Table 4. Classification into a organisation phase on the basis of the respondents' statements

Phase 0 Phas e 1 Phase 2 Phase 3 Phase 4 Phase 5 Total

Total 61 96 27 I 185
nOlo 33 5 1.9 14.6 0.5 100

Note: M issing cases: o.
Table 5. Corrected classification organisation phase

Phase 0 Pha se 1 Ph a se 2 Pha s e 3 Phase 4 Phase 5 Total

T otal 106 29 1 145
nOlo 77.9 21.3 0.7 100

Note: Missing cases: 49 (26.4%).

Classifica tion in to Strategy Phase

The second category is the strategy category: the strategic insights available within a
company with respect to future use of I 'I' and its effects on the organisation. This variable
has also been derived from a classification on the basis of the entrepreneurs' statements,
and has bee n corrected for one condition-the existence of an IT plan . At first we aga in
made use of the scenarios. More specifically, the respondents were asked how they
envisaged the future development of their company over the next ten years (Table 6).

Correction again takes place on the basi s of the existence of the IT plan. Different
demands ar e placed on the IT plan for the various ph ases. The demands are incremen
tal: in the beginning ad hoc decisions are mad e (no plan), then there are investment plan
and detailed IT plans , finishing with the business plan in whi ch IT has been int egrated
but is an explicit component. The higher the phase is that an entrepreneur wishes to
achieve in the future, the more fundamentally the company has to cha nge. For phase I,
ad hoc decisions suffice, but for phase 5 where the entire stru cture has to change under
the influence of IT, a sound business plan has to be made with strategic insight and an
explicit ro le for IT. At present th e fact that an IT plan exists seems to be a good way
to det ermine wheth er entrepreneurs have or have not underestim ated the future role of
IT. The correction gives us the results in Table 7.

The outcome is rather dram atic: practically none of the companies has an IT plan ,
and they therefore also do not have a clear and well-defined idea about the future. The

Table 6. Classification into strategy phase on the basis of the respondents ' statements

T otal

Phase 0 Ph ase I

64

41.0

Phase 2

32

20.5

Pha s e 3

3 1

19.9

Phase 4

23

14.7

Phase 5

6

3.8

Total

156

100

Note: M issing cases: 29 (15.7%).

Table 7. Corrected classification strategy phase

Phase 0 Phase 1

145

93 .5

Pha se 2

5
3.2

Phase 3

3

1.9

Phase 4

2
1.3

P h a se 5 T otal

155

100

Note: Missing cases: 37 (20.0%) .
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Table 8. Classification into technology ph ase

Phase 0 Phase 1

14

7.9

Phase 2

58
34.9

Phase 3

59
35.5

Phase 4

41

24.7

Phase 5 Total

166
100

Note: Missing cases: 19 (10.2%).

non-existence of an IT plan can be regard ed as a major stumbling block that prevents
companies reaching a higher phase. Such a plan is of param ount importance. The
entrep reneurs' statements pro ve that they are open to ideas concerning the futur e, bu t
they fail to incorporate tha t futur e into their business objectives in the form of a concrete
plan.

Classification into Technology Phase

The last main category is that of the actual techn ology and techni cal infrastru cture. T his
phase was relatively easy to determin e: the number of computers, networks and software
links were counted and compared with the conditions set by the model. No additional
conditions were therefore formulated for this phase. In this category, more tha n in the
two other categories, a relatively large number of companies fulfil the conditions
formulated for phase 3 (T able 8).

The results of this category were also compa red with the classification in the
finalisat ion ph ase. Without presenting the full table, the surprising outcome of this
analysis is that most of the companies, 94 of the 145 to be classified (78.6%), have
stru ctured their technology and techn ical infrastruc ture in such a way that they actually
belong in a higher phase, and many of them (39) even in two higher ph ascs.P This shows
that , contrary to all expectations and general (preconceived) ideas, techn ology and
techni cal infrastru cture do not prevent a compa ny from reachin g a higher phase. The
demands of both RDC and imp orter , although they have not (yet) supplied any directly
linkable systems, have forced the companies to start with computerisation. In addition,
the compa nies were asked whether they were connected to the Intern et. Despite the hype
surrounding this medium and its importa nt future role in information supp ly, few
companies have an Int ern et connect ion.

IT Implementation Problems

The entrepreneurs were also asked to state the problems they enco untered implementing
IT in their organisations. They were presented with eight possible bottlenecks, from
which they could choose a maximu m of thr ee. In Table 9, the bottlenecks are
rep resented in order of impo rtance as indicated by the respondent s. It is striking that
three of the first four bottlenecks mentioned are actually knowledge issues more or less
related to stra tegy and the strategic knowledge of IT. The somewha t platitudinous
statement 'no time' is the one exception. Finances rank only fifth. The fact that the
expec ted resistance to thc implement ation of IT scores low can probably be related to
the lack of knowledge conce rn ing the implementation of IT.

These answers, which prove tha t the entrepreneurs clearly lack the necessary
knowledge of IT, give added weight to the questions abo ut available knowledge and the
respond ents' training needs. To the question whether the ava ilable knowledge in the
compa ny will suffice to make optimum use of IT, most respondents answered 'no '.
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Table 9. Bottlenecks in the implementation of IT

Number %

Lack of technical IT knowledge in the company

Lack of knowledge concerning the implemen tation oflT in the organisation

No time

Un certain ty about the consequences that the impleme nta tion of

IT will have for the organisation

No financial means

Th e company has little use for IT

No suitahle produ cts on the market
Expected resistance to the impleme nta tion of IT in the company

59
47
45

39
26
2 1
II
6

31.8

25.4
24.3

21.0
14.0
11.3

5.9
3.2

Co nsequently, knowledge might be 'expanded. Most trai ning needs referred to concrete
applic ation s. Wh en asked about their trainin g budgets, 53 compa nies proved to have
trainin g budgets, of which 21 allow for IT courses. As man y as 53 compa nies have
laid down in a plan what courses their employees may take, and 22 of them have even
laid this down in a separate plan. There is, however , no relation between the budgets
that are ava ilable and the plans that are drawn up . In other words, if there is a plan ,
there is not always a budget for it and vice versa . The companies clearly wish to expa nd
their knowledge, but mainly with respect to software and applications. Yet bottlenecks
are in general and stra tegic knowledge.

General Conclusions

The empirical findings with respec t to the speed with which IT is being implemented
showed most of the companies to be in phase I. The compa nies usc IT to support their
existing activities. Standalone PCs are used without links. The organisational struc ture
has hardl y been adapted or adj usted to the IT installed, and a real stra tegic role for IT
has not been planned. With regard to the oth er results of the empirical research,
the picture differs by main category . For the techn ology ph ase, for example, most of the
compa nies are classified into a high phase. T echn ology and techni cal infrastru cture do
not, therefore , hind er compa nies when they wish to reach a higher phase, not even if low
parti cipat ion in the Intern et is taken into account. U tilisation of the IT systems to process
the results of motor vehicle inspections electro nically for internal applica tions still causes
problems. For classification into an organisation phase, the allocation of responsibility for
the IT system remains a stumbling block. If the managers/entrepreneurs would pass this
respon sibility on to IT specialists, most compa nies would be in a higher ph ase than
ph ase I, where they ar e found now. In stra tegy classification, many compa nies are still
in ph ase I. Here, the main cause is the lack of an IT plan . It is not so much the
non- existence of the plan as the resulting impl ication that counts. After all, the existence
of an IT plan indicates that the role of IT in a compa ny has been taken into
consideratio n in the long term. This explains why the compa nies were also classified low
in this phase.

The major bottl enecks that occur in the branches of industry are caused by the lack
of knowledge of IT or, more specifically, of strategic knowledge, and not so mu ch by the
lack of, for example, capital for investment. This knowledge is essential for drawing up
an IT plan in which both short-term and long-term views on the role of IT are laid
down , as well as how the technological options are adapted to the changes that have to
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be introduced into the organi sation. It has been established that the execution of th is test
provided important information for the bran ch associat ions of industries as well as for the
parti cipatin g companies. Non etheless, the genera l conclusion is that industries still make
little use of th e opportunities that IT has to offer. Much remains to be done with respect
to the impl ementat ion of IT, parti cularly in the field of organisational and strategic
imbedding. This conclusion is confirm ed by the othe r two sectors in whi ch this test was
ca rried out- machine const ruct ion and the textile industry. The empiri cal results related
to the speed with which information technology is being int roduced and the obstacles
faced appear to be practically identi cal.

IT and SMEs: Policy Reconunendations

As regar ds the techn ological renewal of SMEs, it is gen erally agreed that the key term s
are 'diffusion' and 'implcrncntation'" In this pap er we are more speci fica lly interested
in the application of existing information technology in SM Es. Information technology
mainly provides a focus on process inn ovat ion and basically is essential to every SM E,
large or sma ll, manufactu rer or service industry, traditi on al tra de or high-tech . A part of
the existing research conce rni ng problems of diffusion and implem entation in SMEs
therefore is less relevant. Part of the research , for example, focuses on small, inn ovative
high-tech companies j ust starting out. The policy reco mmendations a re especially aimed
at sta rters an d financial problems.!" Som etimes atte ntion is paid to all SMEs, but p roduct
inn ovati on is crnphas ised .!" In the meantime, the body of literature suppo rting the
diffusion and impleme ntation of IT is growing. Oft en a start is mad e by criticising the
linear stepwise model of Rogers, running from the first int roduction , via conviction,
decision making and impl em ent ation up to and including con iirmatiou.l" Iivari takes an
entirely different route by attempting to explain the adoption of information systems.2°
Unlike Rogers, he conce ntra tes on the micro level. However , he hardly tou ches upon
links, but presents an extensive fram ework with the most importan t factors that
determine the adoption process of inform ation systems. The endeavours of Voss and of
C hen and Sm all appear more fruitful. 21 They also looked for explanations at the micro
level for the success or failure of manufacturing techn ologies based on information
technology. Voss designed a life-cycle model for the implem entation process leaving
roo m for many explana tory factors . This model consists of three phases. In the
pre-in stallati on ph ase all the success and failure factors of the new technology are
determined. This phase is rounded off with a go / no-go decision. In th e installation phase
the technology is installed , to be improved and adj usted in the followin g ph ase with an
eye to the high est possible yield . Chen and Small extended this model by placing an
emphasis on the pre-installation phase. T he Integrated Planning (IPL) model they fina lly
present is therefore mainly based on the supposition that the success of implementation
of new techn ology depends on a p rop er stra tegic base. They recommend that all
com pa nies develop an int egrated business plan with a vision, direction of developm ent,
and meth od for achieving stra tegic goa ls for each organisationa l un it. This is the
foundation for the design of a p roduction and computerisation plan. The conclusion
dr awn by Ch en and Small is in agreement with the most impo rtant finding in our own
empirical research : sma ller entrepreneurs often lack strategic insight. It is our recommen
dation that the entrepreneur have an IT plan drawn up . Such a plan will address issues
such as the strategi c role of IT in a compa ny and the choices involved , the int egration
of the chosen technology into the techni cal infrastru cture, and the struc ture of the
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organisation. To enable entrepreneurs to draw up such a plan , it is advisable to instru ct
them abo ut the various issues that will be addressed in the plan . T his does not conce rn
techni cal instru ction , but instru ction whereby entrepreneurs are given the necessary tools
for a high-quality discussion on IT matt ers.

Bessant and Ru sh emphasise the interactive nature of innovat ion processes in which
many parti es participate in complex cha ins and nctworks.f T he un ilateral, linear tran sfer
of knowledge, certainly to larger parts of SMEs, is extremely ineffective as a result. The
main point is the interactive process of knowledge transfer. They emphasise the
imp ort ant role of consultan ts and intermedia ry organ isat ions in the guida nce of this
process. They also found an increase in the number of innovation policy programm es
that included a guiding role for consultancy organisations. O ur second series of
recommendations ties in with this and is particularly focused on branch associations. It
is beyond doubt that enco uraging IT applications spec ifically geared to the bran ches of
indus try is beneficial. The bran ch associations can furth ermore play an imp ort ant role in
the necessalY standardisation processes, as there are no other powerful parties in most
bran ches of industry. In addition, the furth er implementation of IT in individual
companies has to be encouraged. In terms of information provi sion , the test of the
indicator as pr esent ed in this paper is an important step. It is furth erm ore also imp ort an t
that individual companies are given the necessary support to enable them to draw up
their IT plans.

Our final series of recommend ations is for the government. In the techn ology policy
of the Dutch Mini stry of Economic Affairs a relati vely large sum has bee n reserved for
knowledge developm ent. Considerable amounts of money are spent on wages for R&D
activities within compa nies and technological developm ent budge ts. Only about 15% of
the nat ional budget for techn ology policy is being spen t on the diffusion and impleme n
ta tion of technology, with not a single programme specifically aimed at the application
of informa tion techn ology. T he government is advised to continue to subsidise business
orie nted techn ological cooperation. T he stimulation of IT demands a collective approach
instead of an ind ividual approach. T he government is, however, p rimarily advised to
invest in the reinforcement of the intermediate knowledge infrastructu re. O rganisations
such as the Inn ovation Centres and Industrial T echn ology Centres, initiatives to subsidise
feasibility studies, the KIM scheme (for knowledge transfer an d innovat ion in SM Es) and
various trainin g schemes can help SMEs gain more strategic insight into the application
of IT and the necessary organisational changes involved.

We propose that the Dutch government spends an extra amount of 1.5 billion
guilders in the coming three to five years. Approximately 200,000 of the 500,000 SM Es
in T he Netherlands are so-called O-companies. It is desirable to help 300,000 compa nies
to reach the next phase in the coming thr ee to five years by assisting them with their IT
plan s. The idea is that 50% of the costs is subsidised by government and the oth er 50%
is covered by the branch centres or the companies themselves. For reasons of collectivity,
the subsidy should be managed by inn ovation centres and branch (technology) cent res.
Scale effects could be achieved during execution, so tha t the average costs for (collective)
information and the drawing up of an IT plan would come to an estima ted 10,000
guilders per compa ny. For 300,000 compa nies and 50% subsidy for a period of three to
five years this amounts to 1.5 billion guilders (300 million to 500 million guilders per
annum). This sum is comparable to the labour costs subsidy for R&D staff. The result
of this increase in fundin g for diffusion and impl ementat ion within technology policy
would be a concomitant increase in the nu mber of SMEs able to realise the potential use
of their IT.
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