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Abstract

The focus of this research is the study of different models and theories developed for
measuring the success of information systems. In particular, the main purpose of this
paper is the investigation of the variables that determine the use and success of
information systems supporting Operations Management.

In order to reach the abovementioned objective a literature review on measurement
models of IS success has been carried out. The literature review has been performed
analyzing 141 papers published in the period 1973-2005.

The theories and models identified for determine the IS success can be organized into
three main research streams:

— Technology acceptance

— Task-technology Fit

— IS Success

The main findings of the research are:

— Identification of the factors that determine the success of IS

— Recognition of the analogies and discrepancies between the models or theories
identified

— Proposal of a theoretical modelbased on the abovementioned findings.
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Introduction

The growing rapidity in the introduction of new information and communication
technologies (ICT) on the market provides to companies new opportunities to support
their own business activities. Benefits that are usually attributed to the use of
information systems (IS) are, for example, increase of productivity and efficiency in
information exchanges, enhance of the quality of service to the aistomer and cost
reduction. Nevertheless, several authors observe that, despite large investments have
been made by companies in last decades to introduce new information and
communication technologies, it is not easy to assess the benefits gained with these
investments, which often turned out to be failures (Mc Carroll, 1991; King, 1994;
Gillooly, 1998; Yi and Hwang, 2003; Legris, 2003). Therefore, the assessment of
success of an information system is a key aspect to understand the efficacy of
investments in this sense.

The focus of this research is the success of web-based information systems (WBIS).
WBIS are information systems (IS) based on web technologies which share
infrastructure and communication protocols of Internet or Intranets, e.g. the TCP/IP.
Due to this feature, WBIS are considered by many people the new generation of
information systems (Press, 1999). The wide spread of communication technologies
exploited by WBIS, i.e. Internet, make these information systems more pervasive than
traditional ones.

In particular, this study focuses on web-based applications supporting Operations
Management. Examples are activities such as the order cycle, the integrated
management of transport and storage operations (distribution plans), the integrated
management of turnover cycle, the monitoring and sharing of production plans, support

services for the product development and the quality management process.

Literature Review

A literature analysis has been accomplished to find out the existing theories, models,
and measurement tools for the success of web-based information systems. From this
analysis come out that since the beginning of the 70’s, many researches concentrated
upon the identification of factors that influence the success of information systems.
Despite some studies has recently attempted to investigate these subjects with regards to

web-based information systems (Chenand Heath, 2001; Yi and Hwang, 2003; Klaus et
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al., 2003; Stuckenschmidt and van Harmelen, 2004), research-works in this field are
still in an early stage and, moreover, those focused on the study of more complex
applications are very few. Therefore, in order to understand the mechanism of
introduction and to measure the success of web-based information systems into
organizations, the models and theories for the determination of success of generic
information systems have been analyzed.

The theories that have been identified can be organized into three main research
streams:

— Technology acceptance
— Task-technology Fit
— Information Systems Success

However, the literature review has highlighted other models or theories which are
related to the three main research streams. These models are summarized in table 1,

where is provided the most important reference.

Table 1 — Theories and models analyzed (Zanutto, 2005)

Theory or Maodel Alain Relerence
; Daviz, 1956, MIT PhD Dhazertataon
| TAM | Teclmology Acceptance bModsl
Daviz 1980 MIE Ouiartzaly
P TTF Task Teclmology Fit Croodime 2 Thonpseon, 1995 MIS Cartegly
3 I=5 15 Suecess Modzl DaLone & McLean, 1992, [nfoamation Systems Eesearch
Apen ¢ Fishbem, 1970 JE;T!TL.[IHJ[M I.I:'-i".'””l-“‘.-' anil Social
4 TEA | Theoy of Reasoned Action SYCHOIOEY
Apzen ¢ Fishbem, 1975 Addison-Wesley, MA - LI5A
R ) Apzen 2 Fislibewn, 1980 Prenfmez-Hall. Englewood Chiffs, WS
5 | TFE | Theory of Plannad Behavior a
Apzen, 1968 Diorsey Press, Clucago
6 SLT Social Learmung Thisory Muller & Dolland. 1941 Yale Uhiver Press, New Haven
Bandura A, 1986 Prentics Hal Englawood Chtfs, NI
T RCT Sooal Cognitive Theory
Wood e Bandura, 1959 Acwdemy of Management Eeview
5 IbT Inseovation Ditfusion Theory Rogers, 1962 The Free Prass, Mew Yook
9 ET Expectancy Theorv oo, 1964 Wilev, New Yok
) Festinger. 1657 Stanford Univeraity Press . Stanford
10 | TCD Mheory of Cogatve S iR Calitorius
Dissonames
Festmger Leon, 1973 Franco Angel, Milano

With reference to the three main streams, the literature review has showed different
versions of the models which were developed. Among these, the versions which are
selected for this meta-analyses are characterized by:

- an empirical study
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- the constructs and relationships of the original model are preserved
- the methodological approach of the research is described in detail
Table 2 shows the number of papers analyzed with reference to the scientific journal
concerning the three research streams. The original model of the three main research

streams are showed in the following paragraphs.

Table 2 — Paper analyzed with reference to the three main research steams (Zanutto, 2005)

RIVISTA TAM TTF ISS Totale
WIS Quarterly 14 7 3 19
Information & Management B 3 g 17
Decision Sciences 10 1 2 13
Management Science ¥ 3 10
Information and Organization 6 1 T
Journal of Management Information Systems 5 2 7
Academy of Management Review 4 1 3
American Psychologist 4 4
Information Systems Research | 3 4
Communications of the ACM 3 5
Dedision Support Systems 3 3
International Journal of Information Management 1 2 3
Journal of Computer Information Systems 3 3
J.of the American Society for Information Science 3 3
The International Journal of Management Science 1 2 3
Administrative Science Quarterly 2 2
Database for Advances in Information Systems 2 o
Group decision and negotiation 2 z
Journal of applied Psycholooy 2 2
Journal of Personality and Social Psychology 2 o
Journal of System and Software 2 2
Organizational Behavior and Human Performance i il
Fsychological Review 2 2
Altri (un solo riferimento per rivista) 17 3 1 21
Paper totali per teoria 96 24 21 141
Periodo pubblicazioni ;%%11 ;%EE,] 12%%% 12904011'




Technology Acceptance Model

As for the first research stream, the reference theory is the so called theory of
technology acceptance (TAM), proposed by Fred Davis (1989) and widely developed in
following years. This theory aims to evaluate how the acceptance of a technology
influences the use of the technology itself. This theory find its foundation on the idea
that perceived ease of use and perceived usefulness finally determine the attitude
towards the technology and its actual use.

Davis (1989) defines Perceived Usefulness (PU) as:
“...The extend people believe an application will help them to perform their job better ...
(Davis, 1989)
And the Perceived Ease of Use (PEOU) as:

“...the degree to which a person believes that using a particular system would be free of

LL)

effort...” (Davis, 1989)
According to Davis (1986, 1989), Perceived Usefulness and Perceived Ease of Use

are determinants of Attitude towards Use, Behavioral Intention to Use, and Actual Use

of an Information System. Figure 1 shows the relationships in the original TAM model.

Task N Beliefs
Perceived
User Usefulness
Characteristics | | (PU) l l
" [ Attitude Behavioral Actual
Political - Ext_emal Towards | Intentiontouse | | System Use
Influences Variables (A) (BD)
Organizational Perceived T
Factors ] ease of use
(PEOU)
Development | |
Process

Figure 1 — Technology Acceptance Model (Davis, 1986; Davis 1989)

Since Davis’ original model, the TAM has been widely study in the literature. Table
3 shows the most important contributions selected, on a basis of 96 papers selected in

the period 1986-2005.
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Table 3 — Evolution of TAM (Zanutto, 2005)
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The relationships between the constructs of the original TAM (Davis,

this analysis.

Table 4 — TAM’s relationships selected (Zanutto, 2005)

1989) have

been widely studied in the literature. In table 4 are shown the relationships considered in
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Task-technology Fit

With regards to the second stream, Task/technology Fit (TTF) is the basic model
(Goodhue and Thompson, 1995) which aims to investigate the effect of the fit among
characteristics of technology, tasks, and users characteristics on the use of information
systems and performances of consumers at first, and then on the performances of the
organization. According to Goodhue and Thompson (1995) the task Technology Fit
(TTF) is:

“...the degree to which a technology assists an individual in performing his or her portfolio

of tasks. More specifically, TTF is the correspondence between requirements, individual

abilities, and the functionality of the technology...”

Researches about this theme have at first assumed that the consistency of an
information system could be measured as interaction effects among the constructs
concerning the three classes of characteristics considered (technology, task, and
individuals). However some researches (Goodhue, 1995) empirically demonstrated how
it is possible to use user evaluation as substitute of fit measurement of the nteraction

effect among the characteristics of technology, tasks, and individuals (figure 2).

Task
Characteristics
Task-
Technology
Fit I
Technology 5
Characteristics Performance
Y Y
Utilization

Figure 2 — Task-technology Fit (Goodhue and Thompson 1995)

Information System Success Model

Finally, the third research stream about information systems success is based on the
Information System Success Model (ISS) (DeLone and McLean, 1992; 2003) also
called the D&M model. This model, in its final version, aims to measure the impact of
some characteristics of technology (information, system, and service quality) on the

99 ¢

variables “user satisfaction”, “intension to use” “use”, and “net benefits”. The objective
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of the ISS model is to determine the final benefit deriving from the use of information

system both in individual and organizational terms (figure 3).

System Use
Quality
n f + n Individual .| Organizational
l il Impact g Impact
Information User
Quality Satizfaction

Figure 3 — Information System Success Model (De Lone, Mc Lean 1992)

Literature analysis highlighted that the models and theories developed within the
three research streams, though theoretically precise, turn out to be very difficult to be
practically applied (e.g. Legris et al., 2003) because of an approach that is too much
linked to their theoretical sphere (e.g. psychology or sociology).

Moreover, empirical validation of mentioned models have been often carried out on
university students that used software with low complexity. On the contrary, it is
fundamental to study the validity of this models with regards to more complex

applications and organization contexts.

Meta-analysis

Starting from the literature analysis conducted, we noted that the three main sreams
are not alternatives but complementary in determining the success of an information
system. As a matter of fact, we consider them as different view points of the success of
an information system. On this base, we developed a model which proposes an
integrated view among these perspectives.

In order to recognize of the analogies and discrepancies between the models or
theories identified, the analysis conducted can be split in two steps (fig. 4):

- analysis of the constructs and variables (fig. 4 — A)
- identification and analysis of the relationships among the variables (fig. 4 —

B).
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Relationships (74)
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Variables (43)
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References
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(38)

Intersections (95)

Analysis of the variables
definition:
+16 variables correspond to
other variables
+15 variable are sub-
dimensions of other variables

Empirical Papers
Analized (87)

Intersections (597)

7|

Analysis of the relationships:
« 362 significant relationships
« 346 positive relationships
+ 16 negatives relationships
« 235 non significant relationships

The first step — analysis of the constructs and variables — was aimed to study and
compare the definitions of the constructs. Starting from 38 papers selected (table 5), this

analysis allowed to identify similarities and discrepancies among different definitions.

Figure 4 — The meta-analysis process (Zanutto, 2005)
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Table 5 — References for the analysis of the constructs and variables (Zanutto, 2005)

Reference TAM TTF ISs
{ | Agarwal R. e Pragad J. (1997) X
Z | Bailey I.LE. e Pearson S.W. (1983) X
3 | Bajai A. e Nidumolu S.R. (1998) X
4 | ChauP. Y. K (1998) X
S | Davig F.D. (1989) X
& | DeLone W.H. e McLean ER. (1992) X
7 | DeLone W.H. e McLean E.E. (2002) X
& | Dishaw M.T. e Strong D.M. (1999) X
@ | Etazadi-Amoli J. E Fathomad A F. (1996) X
i0 | Gefen D. e Keil M. (1998) X
11| Gelderman M. (1995) X
i2 | Goodhue R. e Thompson D. (1995) X
13 | Guimaresg T. e Igbaria M. (200) X
i4 | HuP.J etal (1999) X
45 | Isbaria M. e Tan M. (1997) X
16 | Jaclson et al. (1997) X
17 | Jurigon J. (1996) X
18 | Karahan E. ef al. (1999) X
19 | EKeil ef al. (1995) X
20 | Legris P. ef al. (2003) X
21 | Lucag H.C. e Spitler V.E. (1999) X
22 | Mathiegon K. e Keil M. (1998) X
23 | Mathiegon K (1991) X
24 | Seddon P.B. e Kiew (1994) X
25 | Shih H.P. (2003) X
26 | Subramanian G.H. (1994) X
27 | Szajna B. (1996) X
28 | Taylor S. e Todd P. (1995) X
29 | Tengl. E Calhoun E. (1996) X
30 | Teo T.SH. e Wong P.E. (1998) X
34 | Torkzaden G. e Doll W.J. (1999) X
32 | Venkatesh V. e Davig F.ID. (1996) X
33 | Venkatesh V. e Davig F.ID. (2000) X
34 | Venkatesh V. et al. (2003) X
35 | Weil P. e Vitale M. (1999) X
36 | Wixom W.H. e Watson M. (2001) X
37 | Yoon Y. et al. (1998) X
35 | Yuthaz K. E Yong S.T. (1998) X

Go to Directory...
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In particular, we selected 43 variables which produced 95 intersections with the 38

references selected. From the analysis of the 95 intersections, we find that 16 variables

correspond to other variable characterized by different names. Moreover, 15 variables

are sub-dimensions of other variables.
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The second step — identification and analysis of the relationships among the variables
— 1s aimed to study the significance of the relationships among the variables identified.
Starting from the “roof” of the matrix in figure 4-A, 74 relationships have been
identified (figure 4-B). The analysis of these 74 relationships, have been carried out on
the basis of 87 empirical researches. The intersections identified are 597. Table 6 shows
the results of these analysis, distinguishing significant and non significant relationships
and positive and negative coefficient. In particular, we found 362 significant
relationships, among these 346 relationships have positive coefficient and 16

relationships have negative coefficient and 235 non significant relationships.
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Table 6 — Relationships analyzed (Zanutto, 2005)
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Proposal of a Theoretical Model

Starting from the literature analyses carried out, the theoretical model is directed to

highlight the variables that play an important role in determining the success of web-

based information systems.

The theoretical proposition formulated can be represented as shown in figure 5. The

direct relationships are represented by continuous lines whilst the interaction effects are

represented by a broken lines.

TECHNOLOGY ACCEPTANCE MODEL

Reliabdity

Faadback

15 integratien

Eass of Usa

i

INFORMATION
SYSTEM SUCCESS

i ‘iFlnalB Barsfil

f

Moreover, in figure 5 is it possible to recognize the original theory of the variables
included. For instance, the variable “Use” comes from TAM (Davis, 1989), ISS model
(DeLone and McLean, 2003); “Intention to Use” comes from TAM (Davis, 1989), TTF

| 5 Cualty
L HEE T
Tazk =0l
Charsslarics =
Technology Fit \ .
TASK TECHNOLOGY FIT \
H4 5 HT N, Hec ..
.r = | N
i : ; : i : Tep Facilitaling
Self EMzacy :‘ Expaiianis | i : Tenlning g:m:l Social Mo Condtlons 1
.. = | 1
Individual Characteristics | | Organizational Contest

Figure 5 — Theoretical model proposed (Zanutto, 2005)

(Goodhue and Thompson, 1995) and ISS model (DeLone and McLean, 2003).

Table 7 summarizes the hypothesis formulated on the basis of the meta-analysis

conducted and previously summarized. For each hypothesis it is provided the main

references.
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Table 7 — Hypothesis formulated (Zanutto, 2005)

|
Hypothesis l Ralationship | Refarences |
Hia Technelogy Fit « | Acaplancs Geocdhus and Thempaon, 1955, Venkatesh and Davie. 2000; Ravagnani 2000
Technology Fit .
Hik P A Accaptance Agarwal ard Prasacl, 1057, Venkatesh of al., 2003
HZ Solf Efficacy - | Aecaphancs Adams, ot al., 1982; Venkatesh, 2000
H2 Training - | Acceptance Goedhue and Thempsan, 1955
Top Management
Ha Sponaciahip Accaptancs
Hartwick and Barkl. 1394 Venkatesh ard Davis, 2000, Venkatesh et al., 2003
HE Social Morme Accaptania Rawagnani, 2000
Adame, of al, 1952 Davie, 1989 Davie ol ol 1989; Mathiggon, 1891 Theepeon, &8
HEa Accepiance () al_ 15989 Keil st al.. 1955; Chaw, 1906; Agarwal and Prasad, 18597, Gefen and Keil,
igae
Hib Mcceptance | - | Final Benefit Delone and McLean, 1952; Delons and McLean 2003; Rai, ot sl 2002
Hes g i Uss Wenkatesh and Davis, 2000 Venkatesh of al, 2003
¥ ol L enkatesh and D, . venhates i
HT Fatlialing Condilang | — | L= Tharmphen &1 &l 1591 Venkatesh &1 &l 17003
HE Use Final Benefit Zoodhus and Thempsan, 1985; Delone and McLean 2003

Future developments
Starting from the theoretical model developed, the next step of the research will
concern an empirical study to evaluate the validity of the model.
The analysis we are going to perform consists in the following activities:
- Preliminary analysis to determine the characteristics and proprieties of the dataset
and state the quality measurement and data-entry;
- Explorative Factor Analysis to analyze the data structure and purify the
measures;
- Reliability Analysis to asses the internal consistency reliability;
- Confirmative Factor Analysis to asses the multivariate normality, mult
collinearity, and convergent and discriminant validity;
- Test of the theoretical model (without interactions effects) to asses the
significance of the struc tural relationships hypothesized;
- Test of the theoretical model (with interactions effects) to assess the significance
of the interaction relationships hypothesized
Finally, due to multiple relationships of dependent and independent variables and the
presence of interactions effects among variables, we are going to use a structural

equation model approach.

- 15-
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