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Abstract

Information technology today is a complex area, in which new problems
and challenges constantly arise and innovations emerge. The ability to
incorporate an innovation in ime or to solve a problem efficiently can
mean competitive advantages for some firms. Being responsive in IT
involves being alert, knowledgeable and prepared to face technical
problems and to solve them in appropriate ways. In Europe, the year 1999
confronted firms with two examples of such challenges. the adaptation to
the new European currency, the Euro, and the so-called millennium bug or
Y2K problem. The present paper studies how fast a sample of 1,700 small
and medium enterprises in Spain have reacted to these two problems, and
introduces the company’'s degree of IT responsiveness into a classical
production function expressed as a structural equation model. The newly
defined construct is found to be positively associated to output generation:
firms that are proactive and responsive to their 1T-related problems tend
to outperform those who are not.
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Small and medium enterprises (SMES) have been very frequently categorized as
technological laggards in the organizationd literature (see Damanpour, 1992 for a
review). With typicaly less dack resources than their larger counterparts, SMEs invest in
technology in a more anarchic way, guided more by the persond perceptions of their
managers and adminidrators than by policies or guidelines dictated by a dructured 1S
department (Balantine et d., 1998). But lack of resources and anarchic policies do not
just affect the way SMESs inves in IT: they dso influence the way SMEs maintan and
update their sysems. Whilgt in large firms maintenance and updating is usudly linked to
dructured revisons, periodicd audits and preventive procedures, smal and medium
firms depend much more on a podtive atitude of their managers (Blili and Raymond,
1993) or, in contrary, on their tendency to procragtinate.

There is a great variability in how responsve SMEs are to IT-related problems. The
degree of IT intensveness of the firm plays an obvious role in that: firms that rdy on
technology for their business processes may need to be more “on top of things’ than
those that make just a circumdantid use of it. There is dso a great vaiability rdated to
gze gnce the definition of SME covers a wide interval of firms between 1 and 199
employees, lager firms in this interval tend to behave more like large firms, with
structured 1S departments and processes involved.

In Europe, the gpproximate coincidence of the monetary convergence with the end
of the millennium has brought two dtuations in which this atitude towads IT
responsiveness can be measured. Firms need to adapt their information systems in order
to correct the so-cdled millennium bug before January 1, 2000, and also need to be able
to operate usng the European currency, or Euro, before January 1, 2002 (dthough the
trangtion period darted in January 1, 1999). Both stuations involve quasi-mandatory
changes in the software, and in some cases even in the hardware, used by the firms.
Thee problems affect firms in many different ways which rank from mere

inconveniences to atota halt of the operations.



This paper uses the aforementioned problems, the millennium bug and the Euro, as
indicators of the attitude of the firms towards ther information systems. In this scenario,
firms that condgder ther information sysems crucid for their activity and/or a source of
competitive advantage will be more likely to be responsve and provide an early solution
to bhese problems, showing a proactive attitude. In contrgposition, other firms will smply
wait until the problem is imminent, or will not even correct them a dl and face the
consequences. In the present study, these differences in behavior are related to revenue
generation, in an atempt to measure whether firms displaying a higher responsiveness
are ds0 beng more ficient in their use of technology. The study goes adong the lines of
seveard other dudies in the IS fidd that rdate the performance of information sysems to
non-technologica variables, such as organizationa and structural changes, motivation of
the users, etc. In the same way as organizations gppear to achieve a higher productivity
from IT invesment when they peform organizationd changes to make a better use of
this IT (Brynjolfsson and Hitt, 1998), SMIEs could get a higher productivity out of their
I'T when they display a proactive, regpongve attitude towards their information systems.

The potentid relevance of this sudy is related to the importance of SMEs as an
economic sector. In Spain, smal and medium enterprises represent more than 99.9% of
al busnesses regigered, generate about 70% of the employment and contribute to 65%
of the gross domestic product (Faces, 1999). It seems clear that any initiative directed to
improve the way SMEs use technology could have a great effect on the economy as a

whole.

The remainder of the paper is organized as follows the next section reviews the
rdlevant literature and introduces the theoreticd framework for the study. Section 3
briefly discusses the data and research desgn employed in the analyss Section 4
presents the results obtained, which are then discussed in Section 5. Section 6 concludes
the atide and discusses implications, limitations and potentid avenues for future
research.



1. THEORETICAL FRAMEWORK

According to the classc organizationd literature, organizations respond in
predictable ways to the conditions that surround them, adjusting their purpose and shape
to mest market and other environmental characteristics Some authors (Child, 1972
Weick, 1977) argue that this process is not unidirectiona, that is, organizations can adso
cregte their own environments through choices regarding markets, products, technologies,
scale of operations, etc. According to these authors, firms congtantly adjust to their
environments in a dynamic process or adaptive cycle, and can be accordingly classfied
into severd strategic types: reactors, defenders, analyzers and prospectors (Miles and
Snow, 1978), from the most reactive to the most proactive. This typology aludes to broad
aspects inherent to the firm's nature: organizational dructures, processes, management
gyle and others. In our study, we adapt this typology to a narrower fied: the way firms
reect to environmental changes that affect their informaion sysems. The same
theoretical approach has been recently used by Aragon-Correa (1998), who measures
drategic proactivity in reference to attitudes towards natura environment.

Other authors have redlated speed of the decisonmaking processes with
organizationd performance. According to Eisenhardt (1989), firms that are able to make
fast decisons based on the perceptions of their managers, corporate culture and their use
of information, can outpeform the dower ones, paticulaly in high-veocty
environments. The same idea is dso present in the IS fidd: Zaheer and Zaheer (1997)
andlyze alertness and responsiveness in the trading sector, and conclude these attributes
ae linked to a highest organizationd peformance. These authors define dertness as
proactive attentiveness to information about the environment, figuratively “having one's
antennae out”; while respongveness refers to the quickness with which firms respond to
environmental ggnds, a definition we adopt for the present sudy. Obvioudy, the
information technology aena has become one of this aforementioned “high-veocity
environments’, a medium in which firms are forced to be det and responsve to
emergent technologies, or, as in our case, to changes in the present ones that require

adaptation processes.



This study tries to clarify whether these characteristics represent also a compstitive
advantage when applied to the technology scenario. Does a firm get a red advantage by
adapting its sysems to ded with Euros or by fixing the millennium bug early rather than
late? Obvioudy, firms tha perform these tasks get a subdtantia advantage versus those
who do not perform them at al, since the later will most probably face problems such as
systems mdfunction or inability to use the new currency, but such extreme case is
unlikely to be widespread. But does it redly matter whether problems are solved one year
or one month in advance? The important issue is, apparently, to be ready in the critica
moment, in our case ether by January 1, 2000 in the case of the millennium bug or by
January 1, 2002 in the case of the Euro adaptation. In this study, we hypothesize that both
the millennium bug and the adagptation to the Euro are sgnds that mark the attitude of the
firm towards its information sysems. Following Miles and Snow's (1978) terminology,
prospectors would be firms tha ae permanently observing the environment, become
aware early of the problems, and manage to solve them as soon as possible. In the other
extreme, reactors would be firms that appear not to care about the problems, and solve
them only in the last moment or even when the firs complications derived from them
findly arise Following the logic of this argument, prospectors will more likdy be firms
that care about technology, are aware of potentia problems, and fix them as soon as they
can. On the other hand, reactors will probably care less about technology, be less aware

of new technologies and incorporate them only when the externa pressure is high.

Other factors are dso likdy to influence the amount of effort required to fix the
millennium bug and the adgptation to the Euro problems, and must be taken into
congderation. Organizationd Sze, age, avalability of dack resources, and the sze and
characterigtics of the systems necessarily affect the scde and scope of the work needed.
According to Swanson and Besth (1989), both the millennium bug problem and the
adaptation to the Euro could qudify as adaptive maintenance, performed in response to
anticipated changes in the data and processng environments. The effort needed to
perform this maintenance depends, according to the authors, on the diversity, variety and
integretion of the sysems Typicdly, SVIEs are forced to invest in IT in an incrementa



way, due to the lack of dack resources. This fact usudly generates a number of
incompatible systems that are difficult to network, and aso preponderance of old systems
due to the longer amortization periods caused by the scarcity of resources (Hasmi and
Cuddy, 1990). Therefore, the magnitude of the problems will rank from smal issues
eadly solved by upgrading some software to complete redesign of systems and programs.
Thisfector islikely to affect the attitude of the firms towards the issue.

Recent works by Gordon and Loeb (1999) and Verdin and Van Heck (1999)
portray interesting viewpoints on the millennium bug and the Euro adaptation problems
respectively: according to these authors, the find outcome of these problems could be
positive, both for the firms and for the globa economy. The reason is that such problems
will force firms to look carefully a their sysems and determine their needs in terms of
hardware and software. This should bring, as a direct consequence of replacing and
upgrading, better systemn portfolios more organized, integrated and modern. Additiondly,
in the case of Euro adaptation, it can be seen as a drategic opportunity to lower barriers
to foreign trade, and therefore early adopters could benefit from it. As we mentioned
ealier, this could have a big impact in the context of SMEs given ther gpecid
Characterigtics.

In light of the previous work, the following hypotheses can be devel oped:

Hypothesis1: The output contribution of IT respongveness is dgnificant and
positive.

This is the main hypothess of the sudy. It follows from Eisenhardt (1989) and
Zaheer and Zaheer (1997), as indicated earlier. Following Miles and Snow’'s (1978)
terminology, prospectors should generate more revenues than reactors, al other factors
being equd. It atempts to test whether the contribution of the newly defined congtruct, IT
regpondveness, is dgnificant and podtive once the remaning components in our
production function —non-IT cepitd, IT capitd, ladbor and firm's age- have been

controlled for.



Hypothesis2: The corrdaion between IT responsveness and firm dze is
sgnificant and positive.

Hypothesis 3: The corrdaion between 1T responsveness and sysem dSze is
ggnificant and pogtive.

Following from Swanson and Beath (1989), these two hypotheses are based on the
congderation of the two tasks, correction of the millennium bug and adaptation to Euro,
as adgptive maintenance, thus influenced by the availability of dack resources and the
gze of the sysems. Both hypotheses attempt to anchor the IT responsveness congtruct in
relation to the other components of the function. Note that no relaionship is hypothesized
within IT responsveness and firm's age. Although it has been proven that firm's age is a
determinant characterigtic for SMEs (see Storey and Cressy, 1995; Levy and Powsll,
1998), there is no theoreticd reason to believe that either younger or older firms will be

more or less responsive or proactivein reaionto IT.

2. DATA AND METHODOLOGY

2.1. Data Collection

The data for this study belong to an extensve survey conducted by the Consortium
for Technologicd Development of SMES', in whose design the author participated. The
survey was administered in March 1999 by Sigma Dos, one of the leading firms in survey
ressarch in Spain, via telephone interview with the owner or generd manager of the
company. The sample covered a total of 1,700 SMEs sdected from CAMERDATA, a
widdy known Spanish business directory. We define an SME using the definition of the
U.S. Nationd Inditute of Standards, namdly, less than 200 employees and $50 million in
revenue. The data gathered included specific information about the use of IT, sysem sze,
technologies employed and dtudtion in respect to the millennium bug problem and the

! The Consortium for the Technological Development of SMEs is a not-for-profit initiative of the Instituto
de Empresa, Hewlett-Packard, Microsoft, Telefénicaand TelefonicaMoviles.



adaptation to the Euro. Data about revenues and capita were added later on by using data
from Informa, S.A., a Spanish database.

The ingrumentation and metrics of the varidbles are the following (see Table 1 for
asummary of descriptive gatistics):

Revenues (REV): Totd annud revenues of the firm, in thousands of dollars. It is used as
ameasure of output, as the dependent variable in our instrumentation.

Employees EMP): Tota number of enployees in the firm. It represents labor, one of the
classcd inputsin the production function.

Capital (CAP): The capitd of the firm, in thousands of dollars. It represents the book
vaue of the total assats of thefirm.

PCs PC): Number of personal computers in the firm. It represents the main quantitative

measure of 1T investment.

Functional areas AR): Number of functiond areas making active use of IT for its daly
activities. The survey proposed seven functiona aeas, 0 a seven indicates that dl
business functions in the firm make an active use of IT, while a zero indicates no IT use

It is employed as a concurrent measure for evauating I T investment in the firm.

Internet (NT): A dummy varigble indicating whether or not the firm has Internet access.

It represents another concurrent measure for evaluating I T investment in the firm.

Network (NW): Another dummy varigble indicating whether or not there is a network in
the firm. It is used aso as another indicator of technology investment.

Age (AGE): The age of the firm, divided in severd intervds ranking from 1 (less than a

year) to 6 (more than 20 years). It is used as a control variable.



Stuation in reation to the millennium bug problem (Y2K): A quditaive vaidble
reflecting their current dtuation: O (nothing has been done), 1 (we have darted the
process), 2 (the solution is dmost ready) and 3 (the problem has been solved).

Situation in reation to the adaptation to the euro (EU): A quditative varidble

reflecting their current Situation, with the same scale as the previous variable.

2.2.Data Analysis

Smple descriptive datigtics for the nine vaiables ae shown in Table 1. The
process of gathering additiond data from a secondary source generated a large number of
missng vaues Many SMEs in Span (paticulaly the smdler ones) are not legdly
required to file audits, so data were not available. The number of complete cases once the
origind sample and the additional data were pooled was 437. Severad variables,
paticularly revenues, capital, number of PCs and number of employees presented
naturadly skewed didributions that cdled for logarithmic transformation prior to
subsequent correlationa and other parametric analyses.

In order to evduae the robustness of our modd to the impact of the sample
sdlection process we gpplied a technique described in Muthén, Kaplan and Hollis (1987)
for multivariate edimation. The technique is particulaly wel-suited for cases in which a
cler pattern of missng data is identifisdble. The sample is slit into complete and
incomplete cases, and a multi-sample andyss is run. In the incomplete cases
subpopulation, the modd being tested is the same as the other one, but obvioudy without

the missing varigble, capitd in our case,

Table 1 dlows us to characterize our sample of firms. The average firm has 42
employees, its plant and equipment are worth gpproximately 1,600 thousands of dollars,
and generates 7,740 thousands of dollars in revenues. It has about 9 PCs, connected by a
network in 75% of cases, and with access to the Internet in 70% of them. It is fairly old,



between 10 and 20 years. Close to 23% of the firms clam to have fixed the millennium
bug problem by the date the survey was administered, and 19% were ready to use Euros
in their transactions.

Table 1: Descriptive statistics

Variable Mean Standard deviation Skewness Kurtosis
EMPL 41.8 40.0 14 14
CAP 1,546.6 6,299.8 16.5 312.0
REV 7,491.7 11,151.5 3.9 20.3
PC 8.7 10.0 2.7 9.3
AREA 5.0 2.2 (0.9) (0.5)
INTERNET 0.7 0.4 (0.9) (1.1)
NETWORK 0.7 0.4 (1.1) (0.6)
Y2K 0.9 1.2 0.8 1.1)
EURO 0.8 1.2 1.0 (0.7)
AGE 5.2 0.8 (0.9) 0.3

The corrdaion matrix, shown in Table 2, reflects logicdly high asocidions
among some of the variables. The various measures of Sze (capitd, revenues and number
of employees) are corrdated among them with magnitudes of about 0.6, and number of
PCs is dso srongly associated with them. All the IT varigbles are adso highly correlated,
as we might expect. Findly, an unusudly high corrdation is displayed between firms that
have fixed the millennium bug problem and those thet are ready for the Euro, probably

due to the gpproximate coincidence in time of both events.

Table 2: Correlation matrix

EMPL [ CAP | REV [ PC | AREA | INTERNET | NETWORK | Y2K | EURO | AGE
EMPL
CAP .28*
REV A4* .38*
PC S51* .35* | .53*
AREA 31* A1x | .22*% | .37*
INTERNET .25* A1x | .25*% | .35* .30*
NETWORK | .26* .09 22% | .34* 37* 37*
Y2K .05 .01 .08 A1 .10* 15* .10*
EURO .05 .01 .06 .10* .07 .15* .09 .84*
AGE 23* A1* | .20* [ .19* .08 .06 .04 .03 .03

* Indicates correlation significant at the .05 level

In order to test our hypotheses, we specified a structural equations modd (SEM)
with two latent varisbles. The SEM approach seems particularly appropriate as we are
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testing a priori theoreticad assumptions againgt empiricd data, and attempting to measure
a newly defined condruct, IT responsveness, and a highly complex one, IT usage A
SEM methodology dlows us to hypothesze the exigence of the firg condruct, IT
responsveness, usng firms resction to both the millennium bug problem and the Euro
adaptation as indicators. It dso dlows us to measure IT invetment in the context of
SMEs, where the lack of dructured information makes it othewise very difficult. As
Chin (1998) points out, SEM provides subgtantid flexibility to mode relationships
among multiple predictor and criterion variables and to construct unobservable latent
vaiables. In addition, the pattern of multiple associations (and, therefore, potentiad
multi-collinearity issues) found in our data argues for such a holigic approach, over
methods such as smple generd regresson, which assume independence of explanatory

variables.

Data were andyzed usng EQS for Windows 5.7b (Bentler & Wu, 1995), a package
specifically developed to provide tools for SEM in the context of the Bentler-Weeks
model (Bentler and Weeks, 1980). We chose EQS over LISREL in particular because
severd of our variables notwithsanding transformations presented skewed digtributions
likely to violaie the assumption of multivariate normdity. In such cases, EQS dlows for
the caculation of a scdled ¢ satistic (Satorra and Bentler, 1988) reported to be highly
reliable for estimation purposes (Hu et d., 1992).

Adapting from our earlier presented theory, the modd we tested appears in
Fgure 1. It incorporates three independent variables, number of employees, cepitd and
age of the firm, two latent varidbles for IT invesment and IT responsveness, and
revenues as a dependent variable. The firgt latent varidble, IT invetment, uses number of
PCs, number of functiond aress usng IT, exigence of a nework and avalability of
Internet connection as indicators. The second one, IT responsveness, is predicted by
firms reaction to the millennium bug and Euro issues. Each of the independent varigbles
and latent congructs are hypothesized to have a direct influence on the dependent
variable. The correlations among the independent variables are left free to be estimated.
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The composte rdidbility of both condructs is highly satisfactory, with Cronbach’'s
apha vaues of 091 for IT responsveness and 0.74 for IT invesment. Both vaues are
well above the recommended vaues according to Nunndly (1978). A confirmatory factor
andyss (CFA) was peformed to assess discriminant vdidity. All varigbles in each factor
were sysematicaly grouped together, with factor loadings regarded as very sgnificant
according to Hair et a. (1995) guiddines.

3. RESULTS

The modd was edimated usng the maximum likeihood method. However, since
some of our varigbles were Hill nonrnormaly digtributed notwithstanding the logarithmic
trandformations, the vaue of the Mardia coefficient for multivariate normdity was far
away from the boundaries recommended (Mardia, 1970), indicating a violaion of the
multivariate normality assumption. As a result, a second set of edimates was obtained
through robust maximum likelihood.

The proposed mode appears to provide a satisfactory explanation of the dita. For
the independence model, the vaue of ¢® was 1,654.12 with 45 degrees of freedom
(p<0.0001), while our model vyielded a c? of 28.41 with 24 degrees of freedom, resulting
in a pvaue of 0.24. In robust estimation, the Satorra-Bentler scaled ¢ was 27.54, with a
p-vaue of 0.28. Consequently, the hypothess that our modd satisfactory explains the
reationship among our data cannot be rgected. Moreover, the iterative process
converged without any specid problems in 7 iterations, and dl fit indices suggest a very
good fit (see Table 3). The vaue for the Root Mean Square Error of Approximation
(RMSEA) was 0.02, well below the boundaries proposed in Browne and Cudeck (1993)

asagood indicator for a close fit.

Standardized parameter estimates appear dso in Fgure 1. Corrdations among the
independent  variables (and factors) display high vaues between severd variables
number of employees gppears highly corrdated with capital (0.59) and IT investment



(0.60), and also with age (0.30). Capital correlates strongly with IT invetment (0.51) and
age (0.33). However, nether number of employees nor capitd disolay sgnificant
relationships with IT responsveness, which gppears in turn corrdated with IT investment
(0.17). The redionship between IT invesment and age is dso dgnificant (0.19), but
between IT responsiveness and age is not.

EsQ0 E458 EZ8 E&1 E46 Ed5
INTERMET METWWIOIRK, AREA PiZ 2K ELIRC
® Ed *
[HE-= [HE-v [HE=] b [HE=0
‘Rl}.s-ﬁ' [HE-T=]

Responsiveness
EMPL CAP AE

E41

Figure 1: Research model and parameter estimates
Chi s1.=28.42 P=0.24 CFI=1.00 RMSEA=0.02

The paths between each independent variable or factor and the dependent varigble,
revenues, are al ggnificant except for age IT invesment poses the highest coefficient
(0.39), followed by capitd (0.31), number of employees (0.15) and IT responsiveness
(0.08). Finally, thetotd R for revenuesis 0.56.
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The multi-sample analysis procedure used to analyze the robustness of the modd to
the impact of the sdection process (Muthén, Kaplan and Hollis, 1987) yidded perfectly
coherent results. This multiple population andysis presented a ¢ of 43.42 with 44
degrees of freedom, resulting in a p-vaue of 0.54. The iterative process converged
without any specid problem in 6 iterations, and dl the fit indices indicated dso a very
good fit.

Table 3: Output of the estimation:

Independence Chi-square = 165412
Degrees of freedom = 45
Model Chi-square = 2842
Degrees of freedom = 24
Pvalue = 024
Satorra-Bentler Chi-square = 2754
Pvalue = 0.28
Bentler-Bonnett normed fit index = 0.983
Bentler-Bonnett nonnormed fitindex = 0.995
Comparative fit index (CFI) = 0.997
Robust Comparative Fit Index = 0.998
RMSEA = 0.021
Lower bound for RMSEA ClI = 0.000
Upper bound for RMSEA CI = 0.047
LISREL GH = 0.987
Number of iterations = 7

The model was cross-vdidated following MacCdlum et d. (1994). The sample was
randomly split into two sub-samples. Then, the firg hadf was used as the cdibration s,
and the estimates obtained were gpplied to the second sub-sample. This procedure was
repested ten times, generating twenty random sub-samples. An a priori Wald test was
peformed in each second sub-sample using as input the st of parameters estimated in
eech fird sub-sample. For dl ten comparisons, corrdations between these a priori
congants and the find edimates were higher that 0.9, further indicating the dability of
the modd!.

The datigticd power for the anayss was caculated according to MacCalum e 4d.

(1996), and was found to be 0.89, subgtantia enough to ensure our ability to detect and
rglect a poor model.
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4. DISCUSSION

In generad terms, our findings substantidly support the proposed research model.
They provide evidence about the podtive and dgnificant reaionship between IS
responsveness and generation of revenues described in Hypothess 1. Hypothesis 2,
however, is not supported. The newly identified congtruct, IS responsveness, did not
show dgnificant corrdations with any of the two measures of Sze used in the dudy,
number of employees or cepitd. However, it was podtive and dgnificantly corrdated
with IT invesment, thus vdidating Hypothess 3. Interegtingly, IT invesment itsdf
agppears srongly corrdated with both measures of Sze, number of employees and capitd,
positing that Hypothesis 2, dthough not vaidated in our origind setup, might be true as
an indirect effect: larger firms tend to invest more in IT, and firms tha invest more in IT
tend to be more responsive.

The effect of age is draghtforward from a common sense perspective, and
consgent with previous sudies on SMEs. Age appears corrdated with number of
employees, capital and IT investment, as expected due to the norma growth process of a
firm. In the SME aena, however, the reationship is even more obvious due to the
congant struggle for surviva that firms face. As illustrated by Storey and Cressy (1995),
about 11% of SMEs fal to survive in any given year, and, in a period of five years, about
80% of dl new firms dose ther activities permanently. As time goes by, firms grow, hire
more employees, capitdize themsalves and accumulate more 1T, and such process can be
condgdered as a kind of Darwinian process in which only the fittest survive. However, age
itsdlf is not directly related to revenue generation, and neither it is to IT responsveness,
unless mediated by sze. These findings vaidate to some extent the centrd role attributed
to firm size by the organizationd literature (Damanpour, 1992).

Our findings adso confirm the drong and postive effect of IT invesment on
revenue generation, aong the lines of severd recent sudies that contradict the so-called
“productivity paradox” (Lichtenberg, 1995; Brynjolfsson and Hitt, 1996; Dewan and



Kraemer, 1998; Lohr, 1999; Dans, 1999). The high vaue of the coefficient obtained in
the IT investment path does not leave room for doubt: IT conditutes an input in the
production function whose importance cannot be neglected. Our multivariate gpproach
allows us to introduce severd measures for IT invesment whose monetary vaue would
have been othewise difficult to cdculate, such as the number of aress usng IT or
particular technologies such as the exisence of a network. However, we must caution
about the interpretation of our coefficients in the following way: snce our IT measures
were extremdy difficult to quantify, and doing so would have probably introduced a
large amount of error in our study, the vaue of IT capitd has not been discounted from
tota capitd. Therefore, our coefficients for totd capita and IT investment should not be
interpreted drictly, given that, in fact, such interpretation is not one of the objectives of
the present study.

5. CONCLUSION

The man finding of this dudy is the one posited in Hypothesis 1. firms that display
a proactive and responsive dtitude towards 1S, that are more “on top of IT”, generate
more resources than those who are not, adl other factors being equa. The conclusons of
this finding would judify measures taken to reinforce such respongve dtitude in SMEs,
both from an internd or extend initigtive. Interndly, the attitude of the owner or
responsble of the firm is probably key. As Blili and Raymond (1993) previoudy pointed
out, the link between characterigtics of the firm and those of the CEO is of a great
importance in SMES, so it is likdy that firms managed by a person who is responsive to
IT will have a culture of being adso responsve. Externdly, public initiatives to increase
awareness of new technologies, divulge their benefits or ease their adoption could aso be
worthwhile, given the potentidly high impact that productivity gains in SMES might have
in the economy as awhole.

A future ressarch agenda should include testing the IT responsveness construct
with different messures. Although we are confident that our indrumentation using the
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millennium bug and the adaptation to the Euro reflects the attitude of the firms towards
being responsve in IS, its characterisic of “one time opportunity” isolates it as an
opportunity for further research. Additiond and richer measures such as attitude and
perceptions of firm owners towards IS, software versons being used, average age of the
hardware portfolio or technologies being adopted would undoubtedly complement and

improve our congtruct and conclusions.
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