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7.2 MAJOR FINDINGS AND CONCLUSIONS

7.2.1 Introduction

With respect to the three marketing management support systems studied
(high-quality MDSS, medium-quality MDSS and MKBS respectively), we
formulated three main research questions:

1. whether the use of an MDSS increases the effectiveness of mar-
keting decision-makers, and if so, under which conditions;
2. whether the effects of the use of an MDSS are dependent on its

quality, and if so, under which conditions; and
3. whether the use of an MKBS increases the effectiveness of mar-
keting decision-makers, and if so, under which conditions.

Besides the effectiveness of MMSS, in terms of market share, we also

investigated the effects of MMSS on the amount of decision-making time
and on two evaluations: decision confidence and the perceived usefulness of
MMSS.

The research questions were studied within the framework of the
conceptual model as proposed in Chapter Two (Figure 2-2), and as reprinted
in Figure 7-1. In this model we assume that the performance of marketing
decision-makers with an MMSS at their disposal i1s dependent on four sets
of factors: (a) characteristics of the MMSS, (b) characteristics of the
marketing decision-maker, (c) characteristics of the marketing problem, and
(d) characteristics of the decision-environment. In each of the classes of
variables in the model we selected specific variables (see Figure 7-1).

To answer the research questions our interest was primarily focused on the
effects of the various types of MMSS, which is indicated by relationship I in
Figure 7-1. Secondly, our attention was drawn to the question of whether
the effects of the various types of MMSS differed for the different decision-
makers and environmental conditions, as reflected by relationship II in
Figure 7-1. This refers to the interaction between MMSS-variables and other
independent variables. Although our main interest was in analysing the
relationships I and II we, thirdly, also investigated the direct effects of

variables relating to the decision-makers and the decision-environment as
reflected by relationship III in Figure 7-1.
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Marketing ament | upport System |
Type of MMSS
- No MMSS

Markting Decision Maker
- Marketing Decixion Making Experience

- Feld Dependence
- Attitude towards MDSS in General
Marketing Problem

- Marketing Mix Decisions in a number
of consecutive Periods

| Decision Environment '
- Time Pressure

Figure 7-1 Research Model on the Effectiveness of Marketing Management Support
Systems

The dependent variables could be categorized into objective (market share,
decision-making time and number of simulations made with the MDSS) and
subjective variables (decision confidence and perceived usefulness of the
MMSS). The MMSS were expected to influence both the objective and the
subjective variables. In the following, we will discuss these effects of MMSS.
We will do this in a framework of questions which are formulated to gauge
the effects of MMSS.

799 The Effectiveness of Marketing Management Support Systems

ARE MARKETING MANAGEMENT SUPPORT SYSTEMS EFFECTIVE e
We expected that decision-makers with an MMSS at their disposal would
obtain a higher market share than unaided decision-makers. In conformity
with our expectations the results of our research showed that both the users
of the high-quality MDSS and the users of the m edium-quality MDSS
significantly outperformed the unaided decision-makers. The mean market
share obtained by the unaided decision-makers was 18.4%. The medium-

quality MDSS-using decision-makers obtained a market share which was
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2.5 percentage-points higher, namely 20.9%. The market share of the high-
quality MDSS-using decision-makers was 5.4 percentage-points higher than
the market share of the unaided decision-makers, namely 23.8%. From these
findings we conclude that providing decision-makers with an MDSS makes
it possible for them to increase the market share, even when the quality of
the MDSS is less than perfect.

When we look at the results of the decision-makers with the MKBS at
their disposal, it appears that only in period 1 did they obtain a market
share that was significantly higher than the market share of the unaided
decision-makers. In the periods 2, 3, and 4, the market share of the MKBS-
using decision-makers was higher than the share of the unaided decision-
makers, however, this difference was not significant. So our MKBS was only
significantly effective in the first period. Probably, this was caused by the
fact that the MARKSTRAT environment was relatively well-structured.
Only in period 1, when the environment was relatively new for the subjects,
did the MKBS help the decision-makers to structure the environment, and
only then was it significantly effective. In the later periods, apparently,
decision-makers were able to structure the environment themselves at that
stage. The MKBS no longer showed much added value.

Besides their effects on the market share, the MMSS were also expected
to influence the amount of time needed to make a decision. For all three
types of MMSS the increase in market share did indeed arise at the cost of
more decision-making time. The average increase in the amount of decision-
making time was 6% (1.5 minutes), 8% (2 minutes) and 13% (38 minutes) for
the MKBS, the medium-quality MDSS and the high-quality MDSS respec-
tively, when compared to the amount of decision-making time used by the
unaided decision-makers.

DO DIFFERENT TYPES OF MMSS DIFFER IN EFFECTIVENESS?

We expected that the high-quality MDSS would be more effective than the

medium-quality MDSS. This was confirmed by the results: the decision-
makers using the high-quality MDSS significantly outperformed the deci-
sion-makers with the medium-quality MDSS. The market share of the
decision-makers with the high-quality MDSS at their disposal was 2.9
percentage-points higher than the market share of the decision-makers
using the medium-quality MDSS (23.8% vs. 20.9%). From these findings we
conclude that the quality of the MDSS is a determinant of its effectiveness.
One might question whether the differences in performance come from the
quality of the MDSS as such, or from the frequency with which the systems
are used. We expected that a more intensive use of a system would result in
a higher level of effectiveness. The results showed that differences in the
number of simulations made with the medium-quality MDSS and the high-
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decision-makers took of using the MDSS, we found that inexperienced and
experienced decision-makers benefitted equally from using the system. The
superior performance of inexperienced decision-makers relative to the
performance of experienced decision-makers was therefore not changed by
the availability of the MDSS.

Although performance differences between inexperienced and experienced
decision-makers as a consequence of using the MDSS did not appear, we did
detect differences between inexperienced and experienced decision-makers
when we examined the way the systems were used. With respect to the
actual use of the MDSS, experienced decision-makers seemed to be better
able to make the right simulations than the inexperienced decision-makers.
We conclude this from the fact that, in the later rounds, the experienced
decision-makers made fewer simulations than the inexperienced decision-
makers. Experienced decision-makers were thus able to increase their
market share by the same amount as the inexperienced decision-makers,
but at the cost of fewer simulations. Here the effect of experience seems to
be manifested in the choice of what information to use when making a
decision. The experienced decision-makers probably were better able to ask
the right questions. They were more experienced in the procedure of
searching information. This finding confirms the research of Camerer and
Johnson (1989) who noted that experienced decision-makers use more
knowledge in their information-search activities. As a consequence of using
this knowledge the amount of information searched for will be smaller.

Thus the effectiveness of MDSS is not dependent on marketing decision-
making experience. However, it does influence the way MDSS are used in
the sense that experienced decision-makers use the MDSS more efficiently.

DO THE ANALYTICAL ABILITIES OF THE DECISION-MAKERS INFLUENCE THE
EFFECTIVENESS OF MMSS?

An 1mportant question for us was whether the availability of an MMSS
could compensate for a lack of analytical abilities and thus be especially
helpful for non-analytical decision-makers. An alternative hypothesis could
be, that in order to be able to benefit at all from an MMSS, the analytical
abilities of decision-makers should exceed a threshold. In that case, the non-
analytical decision-makers would not profit by the MMSS.

The influence of the analytical abilities was investigated for users of the
high-quality MDSS. Overall, analytical marketing decision-makers were
found to obtain a higher market share than non-analytical decision-makers.
The results were different for inexperienced and experienced decision-
makers. In the case of the inexperienced decision-makers, the MDSS played
a compensatory role because it decreased the difference between non-
analytical and analytical decision-makers. For the experienced decision-




between analytical and non-analytical decision-makers.

To explain the difference in MDSS-effects between the inexperienced and
the experienced decision-makers, contingent upon analytical abilities, we
proposed that an MDSS was able to compensate for a lack of analytical
abilities, but in order for such an effect to appear, a minimum level

experienced decision-makers did not benefit as much from the availability of
the MDSS as the analytical experienced decision-makers did. Probably, this
was because the analytical abilities of the non-analytical experienced
decision-makers were below the minimum level®®. The non-analytical inex-
perienced decision-makers benefitted greatly from the availability of the
MDSS, if compared to the analytical inexperienced decision-makers.
Apparently, in their case, the MDSS could compensate for a lack of
analytical abilities because their analytical abilities were above the
threshold. Based on the results of our study we can propose that the level of
the threshold must lie between a score of 39.42 and 51.51 on the Embedded
Figures Test. Apparently decision-makers with a score above this threshold
did not have enough analytical abilities to benefit from the MDSS.

We can thus conclude that the analytical abilities of the decision-makers

do influence the effectiveness of the MDSS.

DOES THE DEGREE OF TIME-PRESSURE INFLUENCE THE EFFECTIVENESS OF
AN MMSS?

We were interested in the question whether the degree of time-pressure
would influence the effectiveness of MMSS. We expected that decision-
makers would especially benefit from the availability of MMSS under low

20 The scores on the Embedded Figures Test (EFT) for the four categories of decision-
makers are presented in the following table. Both within the group of inexperienced
decision-makers and within the group of experienced decision-makers a group of non-
analytical and a group of analytical decision-makers was distingl_li_shed by Performmg a
median split. In this table high scores stand for low analytical abilities and vice versa.

f non-analytical analytical
inexperienced 1. 39.42 (13.19) 3. 18.43 ( 5.25)
experienced 2. 51.51(17.02) 4. 18.89( 7.28)

standard deviation in parentheses |

The difference in EFT score between group 3 and group 4 is not signi icant (p=0
The differences between group 4 and group 1 (p=0.000) and group 2 and group
(p=0.001) are significant.
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exploit the opportunities which the systems offered.
The effect of time-pressure on the effectiveness of the high-quality MDSS

differed for inexperienced and experienced decision-makers. In the case of
the inexperienced decision-makers the expected effect appeared: inexpe-
rienced decision-makers took more advantage of the availability of the
system under low time-pressure than under high time-pressure. Under low
time-pressure they could make more simulations and therefore benefit more
from the system. The results of the experienced decision-makers were
opposite to our expectations. Experienced decision-makers with the MDSS at
their disposal were found to take more advantage of it under high time-
pressure than under low time-pressure. Relative to the 1inexperienced
MDSS-using decision-makers, experienced decision-makers with the MDSS
at their disposal thus suffered less from a higher degree of time-pressure.

In order to explain the results presented above a closer look at the use of
the MDSS was taken. Under high time-pressure all decision-makers made
fewer simulations with the MDSS than under low time-pressure. As already
reported, experienced decision-makers were able to obtain a certain increase
in their market share at the cost of fewer simulations when compared to
their inexperienced counterparts. They were probably more capable of
making the right simulations. This may explain why under high time-
pressure, when fewer simulations could be made, the market share of the
experienced decision-makers did not show such a decrease as the market
share of the inexperienced MDSS-using decision-makers.

So far, we showed that time-pressure had a negative effect on the market
share of the users of the high-quality MDSS. Also a negative effect of time-
pressure, but smaller, showed up for the users of the medium-quality
MDGSS. Their decrease in market share due to more time-pressure was equal
to the decrease in market share of unaided decision-makers. In the case of
the MKBS, however, the decrease in market share caused by a higher
degree of time-pressure was not statistically significant. This, notwithstand-
ing the fact, that the results of the decision-makers working under low time-
pressure were better than the results of the decision-makers working under
high time-pressure. This lack of statistical significance was probably related
to the relatively low number of users of the MKBS of which the data could
be analysed because of the small sample size (n=80). This weakened the
power of the statistical test.

We found that decision-makers with the medium-quality MDSS and the
MKBS at their disposal did not suffer more from a higher degree of time-
pressure than the unaided decision-makers. The (inexperienced) users of the
high-quality MDSS did suffer more from a higher degree of time-pressure
than the unaided decision-makers. A possible explanation for this finding is
that the medium-quality MDSS and the MKBS did not offer as many
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opportunities for increasing the market share as did the high-quality MDSS.
Therefore, users of these two systems did not lose so much of their market
share when working under a higher time-pressure.

VIMSS on evaluations

Effects of

1.2.3

Besides the objective performance measures, we also studied the effects of
the MMSS on two subjective evaluation variables, i.e. decision-confidence
and perceived usefulness of the MMSS. The confidence decision-makers
showed in their decisions can be conceived of as an evaluation of the
decisions made. The perceived usefulness of the MMSS can be conceived of
as an evaluation, by its users, of the usefulness of MMSS for improving the
quality of decision-making. The perceived usefulness of MMSS could only be
studied for decision-makers with an MMSS at their disposal.

DO MMSS INCREASE THE DECISION CONFIDENCE OF DECISION-MAKERS?

We expected that the availability of MMSS would increase the confidence
decision-makers showed in their decisions because these systems offered
them the opportunity to prepare their decisions more extensively. However,
the results showed small, and mostly insignificant effects of the availability
of MMSS on decision-confidence. Users of the medium-quality MDSS and
users of the MKBS were not found to show significantly more decision-
confidence than their unaided counterparts. For the high-quality MDSS the
following was found: decision-makers using this system showed more
decision-confidence than their unaided counterparts only in period 4. In fact,
in period 2, users of the high-quality MDSS even showed a little less
confidence than the unaided decision-makers. Apparently, for the decision-
makers with the MDSS at their disposal it took three periods with positive
results before it caused an increase in decision-confidence. McIntyre (1982)
also found that models, which do increase the effectiveness, do not engender
better understanding of market response. Thus providing decision-makers
with a decision-aid does not automatically increase decision-confidence even
if this decision-aid causes an increase in the effectiveness, as did the high-
quality MDSS.

It may be concluded that the availability of MMSS has only a small effect
on the evaluation of the decisions which were made. Only the users of the
high-quality MDSS obtained a little more decision-confidence in period 4
when compared to the unaided decision-makers.
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DO DIFFERENT TYPES OF MMSS CAUSE DIFFERENT EVALUATIONS?

We expected that the users of the high-quality MDSS would be more
confident than the users of the medium-quality MDSS. Furthermore, we
expected that the high-quality MDSS would be perceived as more useful
than the medium-quality MDSS.

The results showed no significant influence of the quality of the MDSS on
decision-confidence. This is not surprising as the availability of MMSS was
not found to be an important determinant of decision-confidence. As seen
before, the high-quality MDSS was capable of increasing decision-confidence
only a little after a number of periods of using it. Therefore, the quality of
the MDSS also did not influence decision-confidence.

Furthermore, our results showed that, contrary to our expectations,
decision-makers perceived the medium-quality MDSS and the high-quality
MDSS as equally useful. Finding no difference in perceived usefulness might
be explained by the fact that decision-makers were not informed about the
predictive power of the systems. As a consequence, probably both types of
systems were relatively "black-boxes" for the decision-makers. One might
speculate that only if decision-makers were able to gain experience 1n
working with the systems so that they were no longer black-boxes, then the
perceived usefulness of the high-quality MDSS might be expected to
increase relative to that of the medium-quality MDSS. The results of our
study did not show such change in the perceived usefulness between period
2 and period 4. Perhaps, in this experiment, the length of time spent
working with the system (on average 94 minutes) was too short for the black
box to be revealed.

With respect to the effect of the MKBS on decision-confidence, the
tendency was that decision-makers with the MKBS at their disposal showed
more decision-confidence than decision-makers with one of the two types of
MDSS at their disposal?’. Since the MKBS assists the decision-makers in
analysing the environment and diagnosing problems, it can be inferred from
this finding that insight in the working of the market might be more
important for building up decision-confidence than following the
recommendations of a "black-box" simulation model even if the latter causes
a higher increase of the market share.

With respect to the perceived usefulness of the MKBS we found that the
MKBS was perceived as less useful than the two types of MDSS. Apparent-
ly, decision-makers recognized the fact that the MKBS used in this study
offers fewer opportunities to improve the quality of their decisions.

27 .
As mentioned before, the number of subjects using the MKBS was small, which caused a

Zmﬁglle{ power of the statistical test, and therefore detecting significant differences was
11T1cult.
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A possible explanation for the fact that the difference in perceived useful-
ness between the two types of MDSS and the MKBS showed a direction
different from the difference in decision confidence, was that we measured
the usefulness of the systems for improving the quality of the decisions

rather than for gaining insight in the working of the market. If we would

have operationalized the perceived usefulness of the MKBS (USEFUL) as the

usefulness for gaining insight in the working of the market, then the MKBS
might have been perceived as more useful.

Users of the medium-quality MDSS and users of the high-quality MDSS
thus do not differ in their evaluations. Both types of systems were perceived
as useful (the mean USEFUL-score was 4.1 on a scale which showed a
maximum value of 5.5) . The evaluations of the users of the MKBS do differ
from the evaluations of the users of the two types of MDSS. They tend to
show more confidence while they perceive the MKBS as less useful than the

MDSS.

AKING EXPERIENCE INFLUENCE THE

EVALUATIONS?
Overall, we expected that experienced decision-makers would show more

decision-confidence than inexperienced decision-makers because they are
more familiar with making marketing-mix decisions and therefore may feel
more comfortable in doing so.

Our results showed that experienced decision-makers were indeed more
confident than their i1nexperienced counterparts. We expected that the
availability of the high-quality MDSS could compensate for this lack of
experience which caused less confidence. The results indicate that the
MDSS is not able to compensate for the lack of experience and therefore the
difference between the inexperienced and the experienced decision-makers
does not disappear as a result of using the MDSS. Thus experience seems to
be a more important factor for building up decision-confidence than the
availability of an MDSS.

With respect to the perceived usefulness of the MDSS we expected that
inexperienced decision-makers would perceive the MDSS as more useful
because it compensated for their lack of experience. However, our results
showed no differences between inexperienced and experienced decision-
makers. Both categories of decision-makers perceived the high-quality
MDSS as equally useful for increasing decision-quality.

Experienced marketing decision-makers thus showed more decision-
confidence than inexperienced decision-makers, while the two groups did not
differ in their perception of the usefulness of the MDSS.
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AKERS INFLUENCE THI

DO THE ANALYTICAL ABILITIES OF THE DECISION-M

EVALUATIONS?

Analytical decision-makers were expected to show more confidence in their
decisions than non-analytical decision-makers. MMSS were expected to
compensate for this difference because they provided non-analytical deci-
sion-makers with the opportunity to make decisions after being provided
with a systematical analysis of information.

However, our results showed no difference in confidence between
analytical and non-analytical decision-makers. Therefore, the MMSS did not
have to compensate for any lack of confidence caused by a lack of analytical
capabilities. The effect of the MMSS was the same for non-analytical and
analytical decision-makers.

There was also no difference in the perceived usefulness of the three
MMSS between non-analytical and analytical decision-makers. Non-
analytical and analytical decision-makers perceived the systems as equally
useful.

The analytical abilities of decision-makers are not found to influence
evaluations.

DOES THE ATTITUDE TOWARDS MDSS-IN-GENERAL INFLUENCE THE EVALUA-
TIONS OF MMSS?

We expected that decision-makers who showed a positive attitude towards

marketing decision support systems in general, would also evaluate specific

systems more positively than decision-makers with a less positive attitude.
In conformity with our expectations the attitude towards MDSS-in-general

was found to be a very strong determinant of the perceived usefulness of the
specific MDSS studied here. This effect was found for both the second and
the fourth period. The perception of the usefulness of MMSS did not change
as a result of experiences with it and was rather stable over the four
periods.

Thus the attitude towards MDSS-in-general positively influences the
evaluation of the MMSS.

DOES THE DEGREE OF TIME-PRESSURE INFLUENCE THE EVALUATIONS?

Decision-makers working under high time-pressure were expected to show
less decision-confidence than decision-makers working under low tin"le-
pressure. Secondly, we expected that decision-makers would gain more
decision-confidence from the help of the MMSS under low time-pressure
than under high time-pressure because they would then be able to fully
exploit the opportunities of the MMSS. The results showed that decision-
makers who were working under high time-pressure did indeed show less
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makers, experienced decision-makers did not perceive the MDSS as more
useful than the inexperienced decision-makers did. Finally, experienced
decision-makers, as expected, showed more decision-confidence than inex-
perienced decision-makers. The MDSS did not compensate for this difte-
rence.

Marketing decision-making experience, operationalized in this study as
subjects with real-life marketing decision-making experience, did not
improve the performance of marketing decision-makers; neither did 1t
mediate the effects of the MDSS on the performance. Marketing decision-
making experience, however, did influence the way the MDSS was used.
Experienced decision-makers used the MDSS more efficiently: they obtained
the same increase in market share as their inexperienced counterparts but
at the cost of fewer simulations.

WHAT ARE THE EFFECTS OF THE ANALYTICAIL CAPABILITIES OF THE MAR
KETING DECISION-MAKER?

Overall, analytical decision-makers performed better than non-analytical
decision-makers. We hypothesized that the high-quality MDSS could
decrease this difference when the analytical capabilities of the decision-
makers exceeded a certain threshold level. With respect to the actual use of
the MDSS we observed that analytical decision-makers made more simula-
tions than their non-analytical counterparts. So probably the fit between the
(analytical) nature of the MDSS and the decision-style of analytical decision-
makers was better than the fit with the decision-style of non-analytical
decision-makers. However, the superior fit did not automatically mean that
the analytical decision-makers could benefit more.

Huber (1983), after an examination of the literature on the relationship
between the cognitive style of information system (IS) users and the design
of these systems, concludes that: (1) the currently available literature on
cognitive styles is an unsatisfactory basis for deriving operational guidelines
for MIS and DSS designs, and (2) further cognitive style research is unlikely
to lead to operational guidelines for MIS and DSS designs. In our research
it appears that the effectiveness of MMSS differs for decision-makers with
different analytical capabilities. So, although it may be difficult or even
impossible to design systems which fit perfectly with the cognitive style of
decision-makers, one should take into account the effects of this variable.
Our research indicates that MMSS can only be effective when the analytical
capabilities of decision-makers excee<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>