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1INTRODUCTION

Nowadays, both the academic world and entrepreneurs are
showing an increasing interest toward the use of Information
Systems (1S) within Small and Medium Enterprises (SMEs). One
of the possible reason is the potential strategic advantage related
to the correct use of information [1]: nevertheless, the IS use
within SMEs often turned out to be neither effective nor effi-
cient [2-10].

This study aims at drawing an overview of SME approach
to 1S management and the consequent 1S performance. In other
words, the research goal isto analyzethe | S characteristics within
SMEs and to assess their suitability to business requirements:
these activities match exactly with the first two phases of the
traditional IS check-up process [11-13].

Therefore, instead of identifying a specific set of research
questions, the study focused on the identification of the most
suitable IS check-up model according to SME specific context.
Then, the selected model was applied to a set of SMEs. Next
sections will outline the research model and the results of its
applications.

2 RESEARCH MODEL
2.1 |IS check-up models

The IS check-up is a management process aimed at gen-
erating feedbacks to the IS planning activity. More precisely, 1S
check-up can be described as a process divided in three steps:
analysis, aimed at identifying possible IS malfunctions, diagno-
sis detecting their causes, and therapy providing suggestions
about the actions to be undertaken. These steps should be car-
ried out with reference both to the strategic and the operative
activities supported by the IS.

2.2 Selection of the IS check-up model
Different studies have stressed the difficulty to extend theo-
ries built on large companies to SME environment, because of
the uniqueness of this context [14-15]. The main reason is re-
lated to time and cost constraints, which are particularly tight
within SMEs. At the organizational level such constraints have
an impact on the IS function, which is often characterized by a
very limited number of employees.
Therefore, any model of check-up to be employed within
SMEs should respect some precise requirements:
v little time for its application, since it must be performed by
people often devoted to other non-strategic tasks, which are
considered more critical by top managers,
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v low specific technical knowledge, asit should also be used by
non-technical personnel (management and/or ownership).

Traditional |S check-up models[12, 16-22], all referring to
large enterprises, have often been developed without taking into
account such constraints. Asaconsequence, available methodol o-
gies do not appear to be clearly suitable for SMESs: their applica-
tion in SMEs could turn out to be very expensive and might not
achieve any effectiveresult.

Therefore, this study employed an IS check-up model spe-
cifically developed for SMEs[23]: it fulfillsthe requirements men-
tioned above, both on the cost/time side and on the skill side. Next
sectionswill briefly present the model, from the definition of each
indicator it introduces to the description of the eval uation process.

3 THEINFORMATION SYSTEM CHECK-UPMODEL
FORSMES

ThelScheck-up model for SMEs (from here on“the check-up
model”) can be described as atwo-step process: apreliminary data
acquisition phase, followed by an evaluation procedure (Figure 1).

Figure 1: A procedure for the | S check-up model within Small and
Medium Enterprises[23].
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The model assumes that check-up is carried out by the IT
manager, supported by the entrepreneur or ahigh-level manager. In
fact, only top managers have the knowledge and competence nec-
essary to provide information related to the company strategy.
Furthermore, it is worth noticing that the model is based on a
functional separation of the company rather than a process separa-
tion: in fact, SMEs are typically characterized by a functional
structure [24].

Data collected in the preliminary phase represent the in-
put of the evaluation process. This is based on two different
check-up levels: the strategic check-up and the operating
check-up, and can be separated into three main steps:

1. strategic alignment assessment, which aims at verifying if
the IS support to each functional area is proportional to the
strategic importance of such areg;

2. positioning of functional areasinto an evaluation grid, which
allows highlighting the inefficiencies of eacharea and iden-
tifying the possible choices required to improve the IS per-
formance;

3. evaluation of the IS development trend, which verifies if the
IS has been developing correctly, by comparing subsequent
applications of the model. This study did not carry out this
last phase, since it refersto asingle application of the model
within each surveyed company.

3.1 Preliminary data acquisition

The check-up model makes use of both quantitative and
qualitative evaluations. The preliminary phases aim at collect-
ing input data necessary to subsequent steps.

The first preliminary phase requires the identification of
the company functional areas and their arrangement in a de-
creasing strategic importance order. Such operation requires the
knowledge of the company strategies, therefore it should be car-
ried out by the entrepreneur or a high-level manager.

The second preliminary phase requires, for each functional
area “i”, the evaluation of three main indicators:

1. IS Coverage Level CL ;
2. ICT Investment Level IL;
3. Automation Impact Level AlL..

The IS coverage level CL, evaluates the extent of the sup-
port provided by the IS to the activities carried out in each area.
CL, depends on the values of three quantitative indicators de-
fined, for each functional area, as follows:

1. Potential Coverage Ratio: Pot.Cov, = 100, D,'/D,

2. IS Umiuization Coerricient: UC, = 100, DA/D;

3. ActuaL CoVvERAGE RaTIO: Act.Cov.i = UCi . Pot.Cov.i

where D, represents the number of activities of agiven func

tional areathat could be supported by the existing IS, DA isthe
number of activities actually supported by the IS in that area,
and D, represents the whole number of activities carried out within
the area.

The Actual Coverage Ratio Act.Cov., provides a qualita-
tive evaluation of the actual 1S dimension because it considers
both the system characteristics and the user capability of com-
pletely exploiting them. Nevertheless, the different values of the
Actual Coverage Ratio can not be compared, since they could
be extremely different from one functional area to another.

In order to make Act.Cov., values homogeneous (thus com-
parable), they are transformed into 1S Coverage levels through
a comparative assessment within a range of values representing,
for each area, the Maximum Level of Possible Automation and
the Minimum Acceptable Level of Automation [23].
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ThelCT Investment Level IL isan estimation of thefinan-
cial efforts devoted to business automation. In order to assess its
value, it isnecessary to evaluate the |CT investments of each func-
tiona area. However, such valueisaffected by anumber of factors.
Therefore, the model introduces a qualitative indicator, called Av-
erage Cost per Coverage Unit ACpCU,, meaning the averagefinan-
cial effort needed to increase the Coverage Level related to a spe-
cific functional area. A comparative evaluation between ICT val-
uesand corresponding ACpCU, values|eadsto convert investment
valuesinto investment level s, thus making comparable | CT invest-
mentsin different areas.

The Automation Impact Level AlL, is asubjective quali-
tative evaluation of time savings due to the introduction of the IS
in each functional area. Such evaluation should be performed
both by IS staff and end-users, to make this indicator represent
an approximate estimation of the service level perceived by IS
users. A compared analysis between AlL, and CL, provides an
evaluation of IS effectiveness. The values of the three indica-
tors, as collected for each functional area, are subsequently
employed to carry out the evaluation steps of the model.

3.2 Strategic alignment verification

The IS strategic alignment is achieved when the strategic
importance assigned to a functional area is proportiona to the
support provided by the information system to that area [25].

The model assumes that, given the evaluation procedure
of the IS Coverage Level, this indicator is able to provide a cor-
rect assessment of the IS support to each functional area. There-
fore, the strategic alignment is obtained if there is a direct pro-
portionality between the strategic importance of each functional
area and its coverage level.

According to these hypotheses, the strategic alignment is
evaluated through a formula that processes the CL, values and
determines a percentage val ue that does not depend on the number
of company areas. Consequently, the strategic alignment values
from different companies (thus their IS support to critical activi-
ties) can be compared one each other.

3.3 Positioning into the Evaluation Grid

This phase of the model is aimed at integrating gathered
information concerning the IS use by each functional area. The
values of the three main indicators (Coverage Level, Investment
Level, and Automation Impact Level) have to be converted
through a qualitative assessment according to a two level scale
(high and low levels). Combining the binary values of the three
indicators it is possible to draw an eight-box grid (Figure 2):
each functional area can be positioned within the grid by means
of the corresponding values of the indicators.

Figure 2: The Information System Evaluation Grid [23].
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Further detail s on the meaning of each grid position are sup-
plied by the IS Utilization Coefficient (UC). The values of UC
appears to be directly proportional with the level of system ser-
vice, the presence of training activities, and the solicitation toward
the system utilization, and inversely proportional to the users
resistance to change and to the turnover rate of specialized person-
nel.

Next sections will briefly describe the meaning of the po-
sitioning of a functional area into each grid box, as well as the
reasons for that positioning.

3.3.1 Position 1: Optimal Position
A functional areapositioned into thisbox highlights optimal
condition of ICT support: it represents the achievement of good
resultsin terms of efficiency and effectiveness, with low expenses.

3.3.2 Position 2: Good Position
This position can still be considered a good result: the high
investments in ICT are fully exploited. In such a situation, SME
managers seem to have correctly considered the IS organiza-
tional impact, alowing to achieve high IS performance.

3.3.3 Position 3: 1S Under-use
This position is characterized by a high amount of ICT
investments, possibly aiming at automating most activities. Nev-
ertheless, the potential of such resources does not seem to be
completely perceived and exploited by the IS users.

3.3.4 Position 4: Underestimated Organizational | mpact
This box represents an intermediate position between po-
sitions 1 and 3: since alower effectiveness is achieved, the situ-
ation it represents is far from being optimal (Position 1) but,
unlike Position 3, these levels can be justified by the limited ICT
investments. In that case, the management may have underesti-
mated the organizational impact of the IS.

3.3.5 Position 5: Low Automation

The presence of a functional area into this box can be
interpreted in two different ways. The first is similar to Posi-
tion 2: the low ICT investment level causes insufficient IS per-
formance.

Conversely, low Coverage Level and Automation Impact
Level values could be ascribed to planning inefficiencies and/or
low User Information Satisfaction. The analysis of the Utiliza-
tion Coefficient UC, should help understanding whether to de-
tail the analysis (low value of UC), or to consider the current
situation as correct (high value of UC).

3.3.6 Position 6: IS Redesign

Functions positioned in this box show a discrepancy be-
tween their Coverage Level and the Investment Level. Thissitua-
tion highlights mistakes in assessing both the effectiveness of the
technology and its organizational impact: the low Automation Im-
pact Level is coherent with the consequent low service level.

Such a situation may be caused by low technical competen-
ciesof the S staff or by an improper management of relationships
with hardware and software suppliers, who often provide SMEs
with an essential support to the entire IS development process.

3.3.7 Position 7: Good Position / Low Efficiency Risk
The positioning of a functional area into this box can be
interpreted in two different ways, depending on the value of the
Utilization Coefficient. If UC, is high, then the high Investment

Level could be explained by an expensivetraining activity aimed at
fully exploiting the functions of arestricted | S: hence, if the strate-
gic alignment is respected, this result can be considered good. On
the other hand, alow value of UC, could lead to arisky situation,
because of the difference between the actual and the perceived
quality of thelS. In fact, the high Automation Impact Level shows
that users are satisfied with their system, while the real problem
(like in Position 6) is the IS inefficiency, pointed out by the dis-
crepancy between thelow Coverage Level and the high investment
effort. In such a situation, if the inefficiency is not detected, the
system performance may decrease with an uncontrollable trend.
3.38 Position 8: Good Position/ Low Effectiveness Risk
As before, the value of Utilization Coefficient leads to two
different interpretations. If UC, is high the limited automation
effort — confirmed by the low Investment Level — is consistent
with the low Coverage Level, while the high Automation Impact
Level is possibly determined by an actual adequacy of the IS to
users information needs. Therefore, if the considered area does
not require higher values of CL, for strategic alignment reasons,
this position could be considered acceptable.

On the other hand, when UC, is low, the high Automation
Impact Level isin contradiction with the limited performance of
the IS (as the other two indexes highlight). In this case, the value
of AIL, may depend on anincorrect evaluation: usersmay declareto
be satisfied in spite of the IS small dimension (if the Potential
Coveragewas anyway low) or scarce use (if the Potential Coverage
washigh).

4 THE SURVEY
4.1 Basic information about the sample

Before starting data collection afirst version of the question-
naire based on the check-up model, together with an application
handbook to support its application, have been tested on a prelimi-
nary sample of 8 SMEs. After the consequent refinement, both the
questionnaire and the manual were submitted to CEOsand I T man-
agers of 55 Italian SMEs, mainly placed in the Northern part of
Italy. All the questionnaires have been filled-in through direct inter-
views. Figure 3 shows the distribution of the sample according to
the company size.

Figure 3: Distribution of the sample according to company size.

Not surprisingly, the presence of employees dedicated to the
ISmanagement increases asthe size of the company increases (Fig-
ured).

4.2 Research results
Thefirst meaningful result isrelated to the evaluation of the
IS Strategic Alignment (SA), described in previous sections. The
average SA is 56%, however, the classification of companiesinto
five groups (according to the values of their strategic alignment)
highlightsmoreinteresting results. AsFigure 5 shows, ameaningful



Figure 4: Presence of an |Sstaff (either full or part-time)
within the sample.
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percentage of companies (50% companies show SA>60%) seem
to correctly exploit I T to support their strategic aims. On the other
hand, more than onethird of the sample have a SA lower than 40%
and about one fifth of them have a SA lower than 20%, thus
showing avery weak relationship between the activities supported
by the IS and the company strategic objectives.

Figure 5. The sampleis partitioned in five classes according to
the strategic alignments values. The number of companies
belonging to each group isreported as a percentage inside the
boxes.
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Moreover, resultsreveal that the average value of the strate-
gic aignment is not directly related to the company size (i.e. the
number of employees). On the contrary the higher isthe turnover,
thelower isthe strategic alignment (figure 6). One of the possible
reasonsisthat a high turnover often impliesahigh IS complexity,
thus making the | S management and devel opment more compl ex.

Figure 6. Strategic alignment with respect to the company size
and turnover.
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The comparison of the SA distribution between small and
medium size enterprises alows further considerations. Figure 7
shows that within small enterprises strategic alignment values are
typically either very high or very low. This distribution is prob-
ably related to the relative low complexity of such companies: if
managers (or the owners) include ICT in their planning activities,
they can easily achievethe | S strategic alignment. Otherwise, when-
ever company managers do not consider the strategic impact of
ICT, the strategic alignment becomes very low.

Figure 7. Distribution of small and medium size enterprises with
respect to five classes of strategic alignment: small companies
are concentrated in border classes (80—100% and 0—20%);
medium ones are concentrated in intermediate classes (60-80%,
40-60% and 20-40%).
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Medium size companies are distributed in a very different
way: most of them are concentrated in intermediate classes, as if
their increased complexity forced the management to perform at
least a simple analysis of the ICT strategic impact, thus leading
towards| S strategic alignment. On the other hand, dueto the higher
complexity of the business, such analysis represents a difficult
task, aswell asthe achievement of ahigher level of strategic align-
ment.

In summary, small size enterprises seem to be character-
ized by cultural deficiencies: their managers are seldom aware
of the strategic role played by ICT, and sometimes they do not
even redlize the opportunities offered by IT. Conversely, within
medium size enterprises the full exploitation of ICT is limited
by the actual complexity and limited available resources: man-
agers seem to be unable to control the IS complexity either be-
cause of their reduced competence or because their attention is
focused on other issues.

Another interesting result emerging from the survey is
outlined in figure 8: the explicit presence of staff dedicated to
the IS management is correlated with the strategic alignment
and the company turnover. It is worth noting that smaller enter-
prises achieve better results without any 1S staff (label “none”
in figure 8), while the choice of outsourcing the IS management
to external consultants leads to acceptable results only for me-
dium size enterprises. Moreover, the best results are achieved
when IS outsourcing is complete (there is no internal 1S staff at
the sametime), showing that organizational problemsrising from
conflicts between internal personnel and external consultants
may lead to a dangerous impact on the company performance.

Figure 9 showstheresults of the check up model application
in terms of company area positioning within the evaluation grid.
Nearly 60% of the company areas have a good or even optimal
positioning; however, more than 40% of the areas show problems,
mostly related to:

¢ alow automation level (about 13% of respondents);
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Figure 8. Strategic alignment achieved by enterprisesclassified
by different turnover levelsand by the presence of staff dedicated
to the ISmanagement. The absence of | Sstaff (“ none” in figure)
meansthat the [ Sisimplicitly managed (possibly by the company
owner).
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Figure 9. Positioning of the company areasinto the evaluation
grid
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e aneffectivenessrisk, i.e. the ICT introduced may not
effectively support the company processes and may
not provide the results it has been designed for (about
11% of the sample);

e anefficiency risk, i.e. the ICT does not achieve the
foreseen productivity improvement (10% of
respondents).

Figure 10 shows the results of a more detailed analysis on
the area positioning according to the company size. Small size
enterprises have been partitioned into two groupsthat reveal mean-
ingful differences: companieswith lessthan 25 employees have a
greater percentage of areas (about 60%) characterized by acritical
diagnosis, while companies with more than 25 and less than 51
employees outperform even medium size enterprises, with about
70% of the areasin either agood or optimal position.

Medium size companies reach almost 60% of good and op-
timal positions, but show an effectiveness risk and IS redesign
reguirements more often than smaller companies: these problems
can beeasily related to the larger size and the consequent increased
management difficulty. Thisremark isalso supported by theanalysis
of the Utilization Coefficient associated with the different areas, as

Figure 10. Distribution of the area positioning with respect to
company size.
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Figure 11. Utilization Coefficient with respect to the company
areas. On the average, the worst results are achieved by
information systems supporting top manager's activities.
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By separating the sample according to the company turn-
over, three areas show contrasting results, as shown in figure 12:
research and development, planning and control, and top manage-
ment.

A reasonable interpretation is that alow turnover limits the
investment in research and development activities. However, this
outcome can beinterpreted in adifferent way: research and devel-
opment activitiesneed ahigh level of investmentsto provide good
results, hence a good utilization coefficient in this area shows a
coherent development strategy which in turn drives towards an
increased level of turnover.

Figure 12. Analysisof the Utilization Coefficient values
according to the company turnover: red lines show the areas
with very different values of UC.
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The other two areas, planning & control and top manage-
ment, provide unexpected results. Within the first one (planning
and control) the lower and higher turnover classes achieve a
value of utilization coefficient higher than theintermediate one, as
if companiesin this class did leave out ICT investments in such
areawhen their turnover grew from alow to amedium level. How-
ever, planning and control activities should become more impor-
tant to manage any growth, as demonstrated by the high values
achieved by companieswith a higher turnover.

On the other hand, top managers seem to exploit the IS
support only within those companies with an intermediate turn-
over, while their activity is weakly supported by the IS both in
companies with a low turnover (possibly because of reduced 1S
potentiality) and in companies with the higher turnover (possi-
bly because of the complexity of the top management activities,
which cannot be easily supported by the |S).

5 CONCLUDINGREMARKS
Theanaysisof collected dataallowed the confirming of some
of the basic issues coming from the previous research.

v Small companies seldom make use of internal 1S staff,
but normally outsource the IS management: this probably
means that, regardless of the experiences of larger companies,
they still do not consider the | S management strategic enough to
develop internal competencies.

v Thereseemsto beaninverse proportionality between the com-
pany turnover and the strategic alignment. Thus, if small com-
panies attached enough strategic importance to the IS area
probably they would more easily support their strategy and
raise their competitiveness.

v The applications of the check-up model show that the IS
support to a meaningful percentage of functional areas is
considered satisfactory: the other areas emphasize problems
mostly related to automation issues. Again, thisprobably means
that SME managers think of the IS support only in terms of
automating the business activities, without consider-ing it asa
way to support or even redefine the business strategy.
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In summary, the survey results show how companies of all
sizes should consider the ICT strategic and organizational impact.
One of the most interesting outcome is that companies entrusting
the IS management only to internal staff provide a more effective
support to the business strategy than those companies (with simi-
lar turnover and number of employees) making use of external
consultants. Thissuggest that SM E organi zational structuresshould
include afunction with thetechnical and managerial competencies
needed to effectively managethe| S, thus enabling areal support to
the company strategic goals.

1 This paper will refer to the current definition of SMEs
provided by the European Community [26], which identifiesthose
companies with less than 250 employees, a turnover lower than
40 million ECU, and which are owned for less than 25% by
non-SMEs, except banks or venture capital companies.
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