Are Decision Support Systems

helping Marke t ers?

A framework for analysis and a literature review

Philip Waalewijn 1

Henk de Swaan Arons 2

Erasmus University Rotterdam

PO Box 1738, H4-21

3000 DR Rotterdam, The Netherlands

E-mail: deswaana r ons@few.eur.nl

Abstract

This article provides an overview and integrates relevant literature of empirical research of the effectiveness

and efficiency of DSS for marketing. First we present a structural framework on how to analyze the different

empirical studies. Then we summarize the outcomes. Finally we draw some conclusions and give some su g-

gestions for further research.

Keywords : Performance modeling, Decision Support Systems, marketing

1. Importance of IT in marketing

Developments in computer industry, in the mid eighties, made it possible that severaltasks

could be carried out much more easily. Automating the collection and analysis ofmarketing

information would result in timelymarketing and sales decisions and their qualitywould be

largelyimproved. Later on information technologyalso facilitated the automation ofthe sales

and marketing support in a Management Information System. This would lead to improved

efficiency of the marketing and sales staff.

Hardware en software costs continuallydecrease and the computer programs become more

and more powerful. Its main barriers such as computer power (for PCs) and software co m-

patibilityhave largelydisappeared. However, does information technologyprovide the r e-

quired return on investment? Which added value has been created bythis new technology.

How can answers to these questions be found.

Realizing the advantages ofa DSS is difficult. Substantialproductivitybenefits such as cost

reductions can be properlymeasured. It is evident that the use ofa DSS also has `soft´ ben e-

fits. For example, it is reasonable to assume that this marketing tool is able to make more e f-

fective and better founded decisions, because marketers have information to their disposalthat

is more recent, more compr e hensive and more reliable.

The importance ofinformation in commercialprocesses is largelyrecognized. Unanswered

remains the question to what extent information provided bythe DSS can improve a ma r-

keter´s performance.

1 Dept. of Marketing

2 Dept. of Computer Science

2. Advantages of DSS usage

Various authors have investigated the assumed benefits ofDSSs. In their literature investig a-

tion Money, Tromp and Wegner (1988) have provided a reasonablycomplete overview ofthe

advantages of usage of decision support systems e.g.:

1. Administrative advantages (time and labor savings),

2. More efficient use of management time,

3. Better decision making, handling more complex problems,

4. Better judgment of problems, superior trust in decisionma k ing,

5. Better data usage (recency, accuracy, access and availabi l ity),

6. Better planning and control,

7. Possibility to research more alternatives,

8. Communication advantage.

3. Evaluation framework

One ofthe more usefulframeworks for evaluation ofDSS is put forward byAdelman and

Donnell (1986). The design and evaluation stems from three interfaces (see figure 1):

1. The interface between DSS and the user (DSS/U), the question is which characteristics of

DSS ease or limit the usefulness for the user?

2. The interface between the user (and DSS) and the Decision Making Organization

(U/DMO). Does the DSS enhance the decision making process?

3. The interface between the organization and the environment (DMO/ENV) Does the use of

DSS lead to better perfor m ance?

Wierenga and Van Bruggen (1994) acknowledge that implementation ofinformation systems

do not automaticallylead to better decision-making. Effective decision-making is dependent

on several factors e.g.:

1. personal characteristics,

2. DSS,

3. the type of (marketing) problem,

4. environment.

Everyfactor can again be broken down into severalvariables. Personalcharacteristics for i n-

stance in cognitive style, type ofpersonalityand demographic and situationalfactors. Wie r-

enga and Van Bruggen distinguish within DSS `hardware´ and `software´ dimensions. The

type ofmarketing problemcan be subdivided into strategic, technicaland operationalpro b-

lems. The environment can be divided into the internal(organizational) and the external

(competitive) env i ronment.

Kettinger et al. (1994) make two other additions to the characteristics ofthe framework, fu n-

damentalorganizationalcharacteristics like size, breadth ofproduct line, position on the

learning curve etc. and action strategyofthe companyin terms ofrisk handling, flexibilityetc.

Both factors have a pr o nounced effect on the success of DSS.

¯ Environment . internal environment . competitive environment

Decision Making Organization (DMO)

Environment(ENV)

User (U) DSS

¯ Cognitive style

¯ Personal characteristics

¯ Demographic/situational ¯ Hardware

¯Strategic/Tactical/Operational problem

¯ Tyoe of problem

¯ Software

Organizational Characteristics . size . breadth ofproductline . position on learning curve

¯ Action strategy . risk handling . flexibility

1

2

3

Hardware

Figure 1. Overall framework

In figure 1 we have combined the contributions ofthe three above mentioned theoretical

frameworks into one overall, all compassing framework.

4. Research methods

Adelmann and Donnell(1986) have defined three alternative types ofevaluation procedures

for DSS performance: subjective jud g ment, expert observation and objective measurement.

A subjective judgment requests fromusers to assess their experiences. In most cases this

means that a user has to fillout a questionnaire. Expert observation also uses a subjective

judgment, however in this case ofnon-participating observers and experts in the field ofDSS

to judge DSS users. Objective measurement is usuallyrelated to empiricalexperiments and

comparison. Objective, empirical measurement is considered as the most reliable and cons e-

quentlymost preferred wayto acquire data. Unfortunately, this is a veryexpensive method and

in practice it is often selected for expert observ a tion and subjective judgment.

In representing the results ofthe investigations to DSS performance, in each case we willr e-

port the method used. This will enable the reader to estimate such a method at its true value.

5. Research results

The results ofthe DSS studies found in literature are given again on the three interfaces of

evaluation in our model.

On the first interface (1) U/DSS a number of studies have a p peared, see table 1.

The use ofa DSS bya marketer increases his time to come to a decision implying a decrease

ofhis efficiency. As far as a the effectiveness ofDSS usage bymarketers is concerned DSS

usage implies that various alternatives are taken into account and evaluated and, consequently,

a better decision is made.

Table1. Research into efficiency DSS/U

Author Method Criterion Results

Ghani & Lusk(1982) Lab exp. Decision time (-)

Benbasat & Dexter (1982) Simulation Decision time (-)

Sharda et al (1988) Lab exp. Decision time (0)

Van Bruggen et al (1994) Lab exp. Decision time (-)

Webby, O’Connor (1994) Lab exp. Decision time (+/0).

(0) No difference in required decision-making time.

(-) DSS usage was negatively correlated to the required decision-making time, there is a matter of an increased amount of required time

(+) DSS usage was positively correlated to the quality of the decision, there is a matter of a decrease in amount of time

Taking the marketer´s confidence in his own decisions into account, it appears not to increase

by using a DSS, see table 2.

Table 2. Research into effectiveness DSS/U

Author Method Criterion Results

King & Rodriguez (1978) Quasi-exp. Qual. decision (0)

Chakravarti et al (1983) Lab. exp. Qual. decision (-)

Eckel (1983) Lab. exp. Qual. decision (+)

Goslar et al (1986) Lab. exp. Qual. decision (0)

Aldag & Power (1986) Lab. exp. Qual. decision (0)

Cats et al. (1987) Lab. exp. Qual. decision (+)

Sharda et al. (1988) Lab. exp. Qual. decision (+)

Chu & Elam (1988) Lab. exp. Qual. decision (0)

Sainfort et al. (1990) Lab. exp. Qual. decision (+)

(0) No difference between quality of decision-making.

(-) DSS usage was negatively correlated to quality of decision-making.

(+) DSS usage was positively correlated to quality of decision-making.

Also some researchers have investigated the effects ofthe presentation ofinformation on the

quality of decisions, see table 3.

Based on these studies we maydeduce that the presentation ofinformation to the marketer has

some positive influence on the qualityofthe decision made. This depends, however, on the

purpose ofthe information. Furthermore, it seems that the presentation ofinformation effects

the time to make a decision, but studies do not explicitly point in this direction.

For interface (2), (U-DSS)/DMO literature provides hardlyanyresearch mentioning the ben e-

fits ofDSS in an organization. Michelman and Kim(1990) report about a better performance

ofenterprises with an integrated system. Based on this studyit is impossible to conclude about

the contribution of a DSS to the performance at this point.

Table 3. Research into effectiveness DSS/U

Author Method Criterion Results

Ghani & Lusk (1982) Lab. exp. Quality decision (0)

Ghani & Lusk (1982) Lab. exp. Quality decision (0)

Dickson et al. (1986) Lab. exp. Quality decision (0).

Liang (1986) Lab. exp. Quality decision (+)

Jarvenpaa (1989) Lab. exp. Quality decision (0)

(0) No difference between quality of decision-making.

(-) DSS usage was negatively correlated to quality of decision-making.

(+) DSS usage was positively correlated to quality of decision-making.

Concerning interface (3), DMO/ENV , effectiveness is a combination ofthe qualityofa dec i-

sions made, see also the effectiveness ofDSS/U in table 2 and 3). In table 4 the studies are

presented that have investigated the effectiveness benefits ofDSS usage related to the env i-

ronment.

The studies concerning the effectiveness ofDSS usage clearlydemonstrate that this results in

an i n crease of the profit at the level of the organization.

Table 4. Research into effectiveness DMO-ENV

Author Method Criterion Results

Chakravarti et al (1979) Lab. exp Profitability (-)

Benbasat & Dexter (1982) Simulation Profitability (+)

McIntyre (1982) Simulation Profitability (+)

Eckel (1983) Lab. exp Profitability (+)

Aldag & Power (1986) Lab. exp Profitability (0)

Srivasan & Kaiser (1987) Field study Profitability (-)

Sharda et al (1988) Lab. exp Profitability (+)

Moriarty (1989) Profitability (+)

Van Bruggen et al. (1994) Lab. exp Profitability (+)

Webby/ O’Connor (1994) Lab. exp Profitability (0)

(0) No difference between quality of decision-making.

(-) DSS usage was negatively correlated to quality of decision-making.

(+) DSS usage was positively correlated to quality of decision-making.

6. Characteristics

Implementation ofan information systemdoes not automaticallylead to an increase ofthe

performance ofthe decision-maker. As stated before, the performance depends on a number of

factors:

1. the marketing decision-maker or the characteristics of the individual,

2. the DSS,

3. the type of marketing problem,

4. the environment,

5. organizational characteristics,

6. the action strategies of the enterprise.

Table 5 . Research into determinants of DSS performance

Author Method Criterion Results

Zmud (1979) Characteristics Better trained DSS users will use a DSS more often. These users

will be more dissatisfied about DSS

Morrison (1983) Field-study Characteristics The positive perception of a person about the impact of a DSS

determines the use.

Davis & Elnicki (1984) Lab

experiment

Characteristics Cognitive styles of users were responsible for the difference in

performance

Wafa (1986) Field-study Characteristics Years of experience with DSS determines use and satisfaction.

Sharda et al (1988) Lab

experiment

Characteristics DSS users knowledge of a DSS is correlated with DSS

performance

Udo & Guimaraes

(1994)

Field-study Characteristics Users experience and attitude are positively correlated with DSS

performance.

Van Bruggen et al

(1994)

Lab

experiment

Characteristics Experienced decision-makers need less simulations to come to the

same results. Analytic as well as non-analytic users can benefit

from DSS.

Table 6 . Research into determinants for DSS performance

Author Method Criterion Results

Cheney et al. (1986) Field-study Enterprise Significant aspects are the position of the manager and the structure

of his task

Ghoshal et al. (1986) Lab experiment Enterprise Lack of training in DSS use increases the amount of evaluated

alternatives, but has no further influence.

Lind et al. (1989) Field-study Enterprise Organisation-structure is more important than size

Watson (1989) Field-study Enterprise No specific relation between and DSS efficiency

Udo & Guimaraes

(1994)

Field-study Industry The strategic position of an enterprise is the most important

determinant for DSS performance

Udo & Guimaraes

(1994)

Field-study Enterprise Enterprise-support and quality of training have influence on DSS

performance

We willrestrict ourselves to a briefdiscussion ofthe results ofthe investigations into these

chara c teristics. For a brief survey we refer to table 5 and 6.

Ad 1. Knowledge ofthe DSS and experience with DSS usage willpositivelyaffect the user´s

performance. It seems that experienced decision-makers evaluate less alternatives in order to

get to a similar performance.

Ad 2. The few studies into this relation indicate that the qualityofthe DSS improves the pe r-

for m ance.

Ad 4. It seems that the support ofthe enterprise and the qualityofthe DSS training hardlya f-

fects the user´s performance. The number ofevaluated alternatives will increase ifan adequate

training is lacking.

7. Evaluation of existing research

Considering the literature in the field ofthe performance ofDSS we willhave to join the co n-

clusions ofBenbasat and Nault. The studies into DSS performance generallylack an adequate,

theoreticalbasis. The variables examined seemto be selected more based on the concern ofthe

investigators than that they are part of a well-structured research plan.

A number ofresearch studies have appeared that broke with this kind oftradition. Udo and

Guimaraez (1994), Wieringa and Van Bruggen (1994) and Webbyand O´Connor (1994) use a

well-structured theoretical frame for their studies.

Based on the presentlyavailable studies carried out into DSS performance a few cautious

conclusions maybe drawn. It should be noticed, however, that studies that have investigated

the same interface sometimes contradict each other. This is caused bythe chosen characteri s-

tics of, for example, the organization, the users, the DSS, etc. in the subsequent studies.

In brief the results are as follows:

Interface Efficiency Effectiveness

(1) U-DSS Decision time (+) Quality decision (-)

(3) DMO-ENV Profit (+)

Yet it is disappointing that no unambiguous conclusion can be drawn, despite the large number

ofstudies into DSS performance. Although there seems to be found some agreement on the

theoreticalbasis, fromthe above surveyit maybe concluded that a lot ofwork stillhas to be

done into DSS performance. For example, too few research studies have been carried out that

have investigated the improvement of the internal communic a tion by DSS usage.

Furthermore, there is an increasing need to well-structured research into the effect ofaction

strategies and organizationalcharacteristics on DSS performance. As earlyas 1985, Porter

showed that the enterprise structure directlyaffects the IT performance in an organization.

Unfortunately, this has onlybeen one ofthe few remarks in this direction. Although DSS pe r-

formance must onlybe evaluated on three interfaces, manyvariations with regard to the cha r-

acteristics are possible. For this a structured approach is indi s pensable.

8. Conclusions and further research

The state ofthe art concerning the measurement ofthe contribution to an improvement ofthe

performance is lamentable. Useful literature in this field dates fromthe mid eighties. Concer n-

ing DSS implementation in the organization it seems that the `product champion´ has taken

over the role of the hobbyist in those days.

In the field ofresearch a turnaround can be noticed. This opinion is based on articles in the

field ofDSS performance. In this article we have alreadygiven a usefulevaluation framework

for measuring the DSS performance. It is the task ofresearchers to further provide the missing

pieces. Both in research and in practice there is an apparent need to innovative methods and

tec h niques.

At this moment too little research has been carried out into the effect oforganizationalchara c-

teristics (structure), action strategies and environmentalfactors on the performance ofthe

DSS. Maybe a series ofcase studies could provide a better understanding ofthese factors.

Further, there is a need ofresearch into the effect ofthe use ofunambiguous information in the

planning process. In theoryand in practice there is a high degree ofagreement with regard to

the contributions ofDSS usage for the marketer: time benefits in accessing information, un i-

formityofinformation and an improved understanding ofthe own organization and market

pos i tion.

Yet, in practice there is an absence ofa well-structured evaluation method. As a consequence

ofthis, managers react in the sense that ` no objective measures can be made of the value of

DSS inves t ments .´

Quite often, the DSS benefits are assumed to be true without a criticalassessment ofits co n-

tribution. An example is the time benefit to access the information. In this case, one easily

passes over the possibilityofa surplus ofinformation. For example, research studies indicate

that marketers using a DSS need more time to come to a decision.

Acknowledgements

The authors would like to thank Rob Vissers, a former graduate assistant who´s thesis DSS

and Ma r keting Performance was the basis of this article.

9. Literature and references

The tables in this article are based on reviews byBenbasat & Nault (1990), Moneyet al (1988), Sharda et al (1988), Udo

and Davis (1992) and Webby et al (1994) and literature in the list below.

[1] Adelman, Leonard and Michael Donnell "Evaluating decision support systems: A ge n-

eral framework and case study" In: Andride, S. Microcomputer Decision Support Sy s-

tems: Design, Implementation and Evaluation , QED Information Sciences, Wellesley,

Massachusetts, 1986.

[2] Benbasat, Izak and Barrie Nault "An evaluation of empirical research in managerial

support systems" Decisions Support Systems Vol: 6, I s sue 3, 1990, p 203-226.

[3] Bruggen, G.H. van; A. Smidts en B. Wieringa "Effectiviteit van marketing manag e-

ment su p port systems" Tijdschrift voor marketing Vol: 28, Issue 5, mei 1994, p 66-69.

[4] Evans, Gerald and James Riha "Assessing DSS effectiveness using evaluation research

met h ods" Information and Management Vol: 16, Issue 4, April 1989, p 197-206.

[5] Ghoshal, Sumantra and Seok Ki Kim "Building effective intel ligence systems for co m-

petitive advantage" Sloan Management Review Vol: 28, Issue 1, Fall 1986, p 49-58.

[6] Kettinger, William; Varun Grover, Suashish Guha and Albert Segars "Strategic info r-

mation systems revisited: a study in sustainability and performance" MIS Quarterly ,

Vol: 18, Issue 1, March 1994, p 31-58.

[7] Money, Arthur; David Tromp and Trevor Wegner "The quantification of decision su p-

port benefits within the context of value analysis" MIS Quarterly Vol: 12, Issue 2, June

1988, p 223-236.

[8] Moriarty, Rowland T. and Gordon S. Swartz "Automation to boost sales and marke t-

ing" Ha r vard Business Review Vol: 67, Issue 1, January-February 1989, p 100-108.

[9] Porter, Michael and V. Millar "How information gives you com petitive advantage"

Harvard Business Review Vol: 63, Issue 4, 1985, p 149-160.

[10] Sainfort, Francois; David Gustavson, Kris Bosworth and Robert Hawkins "Decision

support systems effectiveness: Conceptual framework and empirical evaluation" Orga n-

izational Beha v ior and Human Decision Processes Vol: 45, Issue 2, April 1990, p 232-

252.

[11] Sharda, Ramesh; Steve Barr and James McDonnell "Decision support system effectiv e-

ness: A review and an empirical test" Management Science Vol: 34, Issue 2, February

1988, p 139-159.

[12] Udo, Godwin "Rethinking the effectiveness measures of decision support systems" I n-

for mation and Management Vol: 22, Issue 2, February 1992, p 123-135.

[13] Udo, G.J. and J.S. Davis "A comparative analysis of DSS user-friendliness and effec-

tiveness" International Journal of Infor mation Management Vol: 12, Issue 3, 1992, p

209-223.

[14] Udo, Godwin and Steve Davis "Factors affecting decision suppport systems benefits"

Inform a tion and Management Vol: 23, issue 6, December 1992, p 359-371.

[15] Udo, G.J. and T. Guimaraes "Empirically assessing factors related to DSS benefits"

European Journal of Information Systems Vol: 3, Issue 3, 1994, p 218-227.

[16] Webby, R. and Marcus O’Connor "The effectiveness of decision support systems: the

implications of task complexity and DSS sophistication" Journal of Information Tec h-

nology Vol: 9, Issue 1, March 1994, p 19-28.

[17] Wieringa, B. en G.H. van Bruggen "Marketing management support systemen: gebruik

en e f fectiviteit", Tijdschrift voor Marketing , mei 1992, p 54-60.

[18] Wieringa, B. en G.H. van Bruggen "Marketing management support systems: evol u-

tion, adoption and effectiveness", ESOMAR Sem i nar , 1993.

[19] Wolstenholme, Erik F.; Simon Henderson and Allan Gavine The evaluation of Ma n-

agement Information Systems.

[20] A dynamic and holistic approach John Wiley & Sons, Chichester, 1993.