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THE EFFECTS OF ORGANIZATION'S LEVEL
OF INFORMATION SYSTEM EVOLUTION ON
THE RELATIONSHIP BETWEEN INFLUENCE
FACTORS AND ACCOUNTING
INFORMATION SYSTEMS PERFORMANCE

Soegiharto

This paper presents the results of a survey questionnaire used to
investigate the effects of organization’s level of IS evolution on the relation-
ship between influence factors and AlS performance. This study focused on
user involvement, user capability, management support, organization size
and formalization of IS development as influence factors and on user AIS
satisfaction and user system usage as surrogates of AlS performance.

This research considers the level of IS evolution of a company which
is determined using stage hypothesis model as a moderating variable that
affects the relationship between influence factors and AIS performance.
The IS evolution stages were grouped together into prior and posterior
stages and the questionnaire prepared for this study was constructed to
measures the overall work environment and is to be completed by the
manager of the IS department (or equivalent).

A total of forty-five completed questionnaires was received and the
main findings of this study indicated that (1) user involvement for the
success of AIS is more important in posterior stage of IS, and (2) in general,
the benchmark variables in the stage hypothesis model which were used to
measure the organization’s level of IS evolution, failed to classify firmsinto
a stage. Another interesting finding suggested that the stage of growth,
which was determined, based on data processing organization and user
awareness benchmarks had similar effects on influence factors. Therefore,
these benchmarks perhaps still appropriate to be used to determine the
level of IS evolution of a company.

Keywords:AlS satisfaction; benchmark variables; formalization of IS development; manage-
ment support; organization size; stage hypothesis; user capability; user involve-
ment; user system usage

Data availability: data will be provided for interested readers.
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Introduction Previous Research

Many researchers have tried to iden- ]
tify the factors that influence the perfor- The Stage Hypothesis

mance of information systems (IS). Re- Many researchers have investigated
sults have highlighted the direct effects of {ye evolution and management of organi-
factors such as user involvementin systemyation data processing. One would expect
development, user training and education, that after so many years of experience,
top management support, technical capa-grganizational data processing would not
bility of IS personnel, IS steering commit-  stjl| pe a problem. Unfortunately, there is
tees, organizational size, location of IS eyidence that such is not the case: organi-
department, and formalization of system zations still have MIS planning problems
development on the successfulimplemen- (vcFarlan and McKenney 1983) and are
tation and performance of IS. Some re- often unable to apply their experience to
sults, however, have been inconclusive new technologies (Raghunathan and
and contradictory. The reason for these Raghunathan 1988). Software develop-

inconsistencies is the implementation fac- ment and quality are still major problems
tors that researchers have ignored the ef-(yaverbaum and Nosek 1992).

fects of moderating or intervening vari- Among the proposals for explaining
able such as the complexity or sophistica- the evolution and management of organi-
tion of systems or the maturity of IS. zational data processing is the stage hy-

This research considers the level of pothesis (Gibson and Nolan 1974; Nolan
IS evolution of a company which is deter- 1979; Nolan 1982). In this model, an orga-
mined using stage hypothesis model as anization goes through a sequence of stages,
moderating variable that indirectly affects from initiation to maturity. Gibson and
the relationship between influence factors Nolan (1974) suggest a set of benchmark
and AIS performance. In this study AIS variable for assessing the stage of an orga-
performance is measured based on twonization.
surrogates: user AlS satisfaction and user Nolan’s first version of four stages of
system usage. The reason to investigategrowth model (1973) includdaitiation,
the performance of AIS is this system is contagioncontrolandintegration.Using
often the most widely used and the largestthe assumption that the stages capture the
of the information subsystem in a business management tasks of control, organiza-
organization. In some organizations the tion, and planning, Nolan (1973) summa-
AIS is the only formally designated infor- rized the implications of the model as
mation system and is thus, in effect, the follows: control is lax irStages landll;
management information system. reactionary and overdone$tage I} and

The objectives of this study are two- refined and effective iBtage IVIn 1979,
fold. First is to investigate the relation- the four stage growth theory was expanded
ships between influence factors and AIS to six stages of growth. Nolan (1979)
performance under the level of IS evolu- essentially maintained stages one, two,
tion andseconds to suggest some mana- and four, but the third stage was divided
gerial implications of these findings for into three stages resulting in six distinct
the successful implementation of AIS.  stagesinitiation, contagion, control, inte-
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Table 1.Benchmarks of the Six Stages

Stages
Benchmarks
Administration

Stage 1
Initiation

Stage 2
Contagion

Stage 3
Control

Stage 4
Integration

Stage 5
Data

Stage 6
Maturity

A —aafis

DP expenditure

Benchmark growth sales growth
Technology 100% batch 80% batch
Benchmark processing processing

20% remote

job entry processing processing

Application portfolio Functional cost Proliferation
Benchmark reduction

applications

DP organization Specialization for ~ User-oriented

benchmark technological programmers
learning

DP planning and Lax More lax

control benchmark

User awareness “Hands off” Superficially

benchmark enthusiastic

Tracks rate of sales Exceeds rate of

5

Is less than rate of Exceeds rate of Is less than rate of Tracks rate of sé&les

sales growth sales growth sales growth growth =
70% batch 50% batch and 20% batch and 10% batch and g
processing remote job entry remote job entry remote job entry p
processing processing rocessing
15% database 40% database and 60% database and 60% database and%ata

data communications data communications communications

10% inquiry processing processing processing g

processing

5% time-sharing 5% personal 5% personal 5% personal §

processing computing computing computing g
5% minicomputer 15% minicomputer  25% minicomputer
and microcomputer ~ and microcomputer  and microcomputer P
processing processing processing

Upgrade Retrofitting existing ~ Organization Application

documentation and
restructuring of
existing applications

applications using
database technology

integration of
applications

integration “mirroring”
information flows

Data administration ~ Data resource
management

Middle management Establish computer
utility and user

account teams

Formalized planning Tailored planning Shared data and Data resources

and control and control systems ~ common systems strategic planning
Avrbitrarily held Accountability Effectively Acceptance of join
accountable learning accountable user and data

processing accountability

Adaptedfrom Nolan (1979)
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gration, data administrationandmatu-  of IS evolution, the influence factors are
rity. A necessary prerequisite to applying considered differently in the degree of
transition strategies from one stage to theimportance and each influence factor has a
next is ascertaining the existing stage. differentimpact on the performance of IS.
According to Nolan (1979), this may be In addition, Choe (1996) suggested that
done by applying benchmarks to the orga- user training and education and formaliza-
nization. These benchmarks concern (a)tion of system development have more of
the rate of expenditure, (b) the technologi- an effect on AlS performance in the prior
cal configuration, (c) the applications port- stage, while user involvement and organi-
folio, (d) the DP organization, (e) DP zation size were positively greater in the
planning and control, and (f) user aware- posterior stage.

ness characteristics. The benchmarks for ) )

the six stages are summarized in Table 1.User Satisfaction

In two empirical studies on imple-
mentation success, Ginzberg (1981 a, b)
chose user satisfaction as his dependent

IS evolution stages can be grouped variable. In one of those studies (1981a),
into Prior Stage which includetage 1 he adopted both usage and user satisfac-
Initiation; Stage 2 Contagion; an®tage  tion measures. Several other information
3, Contro |; and Posterior Stage which system researchers have also suggested
includesStages 4 Integration;Stage 5  User satisfaction as a success measure for
Data Administration; an&tage 6 Matu-  their empirical information system re-
rity (Nolan 1979; Drury 1983). Cheney searches (Ein-Dor and Segev 1978;
and Dickson (1982) have found that IS Hamilton and Chervany 1981). These re-
performance is influenced by the evolu- Searchers have found user satisfaction as
tion level of IS. However, Raymond (1985) especially appropriate wherspecificin-
and Montazemi (1988) have suggested noformation system was involved. The key
relationship between IS performance and iSSue isvhosesatisfaction should be mea-

IS maturity as measured by the duration of Sured. User satisfaction is also recom-
IS operation. Mahmood and Becker (1986) Mended as an appropriate success mea-
also have found that the individual 1S Surein experimental information research

maturity variables were weakly related to (Jarvenpaa etal.1985) and for researching
user satisfaction variables. the effectiveness of group decision sup-
In the study of Raymond (1985), it port systems (Cherveny and Sanders 1986).
was suggested that IS maturity is signifi-
cantly associated with all the other influ-
ence factors such as user involvement and The use of an information system has
management support. He proposed that ISoften been the MIS success measure of
maturity may have an influence on the choice in MIS empirical research (Zmud
performance of IS through its association 1979). The broad concept of use can be
with the influence factors. Similarly, Nolan considered or measured from several per-
(1973, 1979) suggested that critical man- spectives. It is clear that actual use, as a
agement problems or critical success fac-measure of information system success,
tors are different according to the degree only makes sense for voluntary or discre-
of evolution. Hence, according to the level tionary users as opposed to captive users

Effect of Information Systems
Evolution Level

System Usage
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(Lucas 1978; Welke and Kinsynski 1980). tion. In addition, Dickson et al. (1980)
Recognising this, Maish (1979) chose vol- implicitly stated in their findings that IS-
untary use of computer terminals and vol- related education/training affects the ac-
untary requests for additional reports as ceptance and usage of IS technologies
his measures of information system suc- throughout the organization. Cheney et al.
cess. Similarly, Kim and Lee (1986) mea- (1986) explored the effectiveness of end-
sured voluntariness of use as part of theiruser computing following a training pro-
measure of success. More recently, Choegram and found that it increased produc-
(1996) employed system usage as a surrodivity and resulted in a high degree of
gate to measure AIS performance. An- satisfaction with the program. More re-
other issue concerning use of an informa- cently, study of Choe (1996) indicated that
tion systemis “use by whom?” (Huysmans the system usage was greater in organiza-
1970). tions that have training and education pro-

] grams on AIS. Hence, the performance of
User Involvementin IS Development  a|s can be increased with user training

Studies by Maish (1979), Schewe &nd education.
(1976), Swanson (1974), Lucas (1981),
and King and Rodriquez (1978) examined
the relationship between user involvement Average education or experience lev-
and system usage. Of the six studies, onlyels of IS group members can be used to
the study by Swanson (1974) reported measure the capability of information sys-
significant results (at a .10 level), finding tem personnel (lvesetal. 1983). Technical
user estimate of “a priori involvement” to capability of IS personnel has a major
be related to “inquiry involvement.” King influence on the information requirements
and Rodriquez (1978) found that user par- analysis and the design of IS (Huff and
ticipation affected the “nature” of usage Munro 1985; McFarlan and McKenney
but not the amount. Lucas (1981) reports 1983). Bruwer (1984) also suggested that
mixed results for the relationship between the performance of IS is related to the
involvement and usage. Recent studies bytechnical quality or the design quality of
Choe (1996), which also examined the the system, which is the responsibility of
relationship between userinvolvement and system personnel. Choe (1996) found posi-
system usage found significant positive tive relationship between the capability of
relationship between these variables. AIS personnel (measured using the level

o ] of computer experience) and system usage
User Training and Education pyt found insignificant relationship be-
Program tween the capability of AIS personnel and

Bronsemaand Keen (1983) discussed US€" satisfaction.
implementation education as a vehicle for Qrganization Size
change and suggested that the success o
any information system implementation Ein-Dor and Segev (1978) found that
effort increase substantially if there is a organizational size had specialimportance
strong commitment to education. Brady because, as an uncontrollable variable, it
(1967) suggested that lack of education ishad major impact on the resource avail-
a major reason for the lack of MIS utiliza- ability, and lead-time for planning and

Capability of IS Personnel

71



Gaph Mecbiereidl— Jurdl of Beess Jay 28 W 4 Ml

implementation of CBIS projects. Al- strated that the formalisation of system
though Raymond (1985) did not find any development influence the successful
significant association between organiza- implementation of IS (Lee and Kim 1992;
tional size (i.e., number of employee) and Thayer etal. 1981). An organization tends
end-user satisfaction or systems utiliza- to formalize IS development because it is
tion, there seems to be some associatiorneeded to enhance communication and
between organizational context variables coordination between systems developers
and CBIS environment. In addition, it is and users, oramong developers of specific
still plausible to expect that the greater systems. Thayeretal. (1981) demonstrated
human, technological, and financial re- that computer professionals believe that
sources, generally available to larger or- “using or enforcing (existing) standard,
ganizations, will allow them to be more procedures, and documentation” will solve
sophisticated and successful in their use ofproblems associated with software engi-

information systems (Mykytyn 1988).

Top Management Support

Top management is responsible for
providing general guidance for the infor-
mation system activity. The extent of sup-
port given by top management to the or-
ganizational information system could
become a very important factor in deter-

neering.

IS Steering Committee

The IS steering committee has been
suggested as one such integrative mecha-
nism. This committee is intended to bring
a broad perspective to focus on systems
issues (Drury 1985). Its use as an IS man-
agement tool has been widely advocated

mining the success of all information sys- in the systems literature. It has been rec-
tem-related activities (Lucas 1981; ommended as a solution to the problem of
Raghunathan and Raghunathan 1988).linking users and data processing person-
Farced and Cheney (1982) argued the im-nel and it serves as a source of information
portance of top management involvement for management on the progress and plans
and input must be considered by the MIS of data processing (Maish 1979). It has
professionals as critical to the success ofalso been recognized as one of the most
MIS activities. The rationale is without efficient avenues for improving IS plan-
management support and input; a com- ning (Doll 1985; Doll and Torkzadeh 1988;
pany wide commitment to MIS will not  Drury 1985; Nolan 1979). Despite the
exist. This lack of commitment will be diversity among organizations in the form
significantly detrimental in terms of an and functions of these committees, these
MIS master plan as well as the availability committees have been viewed, in their
of adequate budget and resources. direction-setting role, as an effective way
of getting top managementinvolvementin
IS planning (McFarlan and McKenney
1983; Maish 1979; Nolan 1979), ensuring
the fit of information systems with corpo-
rate strategy (King and Rodriquez 1978),
and changing the attitudes of users to-
wards data processing and of DP person-
nel towards users (lavari 1985).

IS Development Formalization

Organizations tend to formalize their
behavior to reduce variability, and ulti-
mately to manage, predict, and control it
effectively. One prime motive for doing so
is to coordinate activities (Barki and
Hartwick 1994). Other studies demon-
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Location of IS Department information systems in organizations.
Gregoire and Lustman (1993), however,
suggested that expenditure benchmark is
the most inadequate benchmark. There-
fore, it was excluded and the remaining
five benchmarks were used in this study.
IS managers (or equivalent) were
asked to determine the growth stage of
their organizational data processing based
on five selected benchmarks (see Table 1).
Differ from study of Choe (1996), which

Gibson and Nolan (1974) proposed
that in the initiation stage it makes eco-
nomic sense to locate the EDP unit in the
department where it is first applied—very
frequently, in accounting—and to hold that
department responsible for a smooth in-
troduction and a sound control of costs and
benefits. However, the department where
the computer will first be used may not be
the best location for the EDP facility later . ;
on. Ein-Dor and Segev (1982), after ana- measured each benchmark on a six-point

lyzing data and case studies, also proposed'dinal scale, this study measures each
that the most common practice seems toP€Nchmark by offering managers with six
have been to establish information units at ¢10ices. Each choice consistent with one
the area needing the initial applications. ©f the development stages for each bench-
As a result, there is a wide distribution of Mark. Inorderto test the theory of whether
initial locations. Choe (1996) empirically the stages are consistent, require using
investigated the difference of AIS perfor- them exactly, otherwise to reinterpret will
mance among companies which have in- _really haye meant that the theory of stages
dependent-AlS-department and which run iS not being tested at all.

AIS within another department. He found

no difference in AIS performance among Subject Selection

these companies either in prior or poste- The important criterion for subject

rior stage. selection was the existence of a manager
of IS (or equivalent) in a company. There-

Research Method fore, companies which have manager of IS

(or equivalent) were selected and used as
subjects. Research questionnaires were
sent in one package, with the question-
Questionnaire prepared for this study naires of Soegiharto (2001) study to 351
was constructed to measure the overallcompanies. The package consisted of two
work environment and is to be completed parts of questionnaire$he first partsur-
by the manager of the IS department (or veyed the direct relationship between in-
equivalent). The questionnaire surveyed fluence factors and the AIS performance
the evolution level of companies’IS. Even which had been discussed in Soegiharto
though empirical support of Nolan’s stage (2001) andhe second partyhich is dis-
model was mixed and somewhat discour- cussed in this study, considers the level of
aging (Drury 1983; Lucas and Sutton IS evolution of acompany as a moderating
1977), it was used to measure the evolu-variable that indirectly affects the rela-
tion or maturity level of IS in this study. tionship between influence factors and
This model is the best known model of AIS performance. A total of 45 complete
evolution related to organization informa- packages of questionnaires, which con-
tion system and has been cited extensivelysisted of the first and the second part
as the major statement about the growth ofquestionnaires, were received. This repre-

Instrument Development
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sents a response rate of 12.82 percent obecomes more complex or sophisticated
the 351 firms in the sample. This response (Anderson 1985; Kim and Lee 1986; Tait
is relatively low compared to the informa- and Vessey 1988). Therefore, userinvolve-

tion systems survey. ment is more important for the success of
IS as the evolution level of IS rises (Ein-
Hypotheses Development Dorand Segev 1982; Mahmood and Becker

1986). Based on these arguments, hypoth-
The objective of this study istoinves- esis 1 is stated as follows:
tigate the relationships between influence H,: The influence of user involvement in
factors and AIS performance under the AIS development on AIS performance

level of IS evolution. To explain the rela- tends to be positively greater in the
tionship between the variablesinthisstudy ~ Posterior evolution stage of IS.
more clearly and explicitly, the research Technical capability of IS personnel

model is depicted graphically in Figure 1. has a major influence on the information
Userinvolvementinthe development requirements analysis and the design of
permits the system to be constructed so ags. Bruwer (1984) suggested that the per-
to provide the best fit between the IS formance of IS is related to the technical
characteristics and the requirements of quality or the design quality of the system,
organization or user (Hirschheim 1985) which is the responsibility of system per-
and it can improve system design quality sonnel. Technical capability is required in
by constructing the system to fit the vari- prior and posterior stage (Benbasat et al.
ous needs of the organization (Tait and 1980). To study the effect of capability of
Vessey 1988). As the IS matures, the de-AlS personnel on the performance of AlS
veloped systems are more complex or so-under the level of IS evolution, hypothesis
phisticated and the number of related user2 is stated as follows:
departments increases (Amstutz 1968; H,: Technical capability of AIS personnel
Nolan 1979). User involvement in devel- has equal influence on AIS perfor-
opment is required more as the system  mance in prior and posterior stages.

Figure 1.Research Model

Influence Factors (independent variable)
e User Involvement in AIS development AIS Performance
e Technical Capability of AIS Personnel (dependent variable)
e Organisation Size > | 0 UserAlIS Satisfactior]
e Management Support 4 0 User AIS Use
e User Training and Education Program
e |S Steering Committee
e Location of IS Department
e Formalization of IS development Level of IS

Evolution

(moderating
variable)
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Many researchers have proposed thatH,: Top management support has equal
organization size has an influence on sys- influence on the AIS performance in
tem performance (Ein-Dor and Segev both stages, prior and posterior.
1978; Raymond 1990). They also sug-
gested that the reason why system imple-
mentation is successful in large organiza-
tions is the sufficient funding or resource
support of the larger organizations. Al-
though sufficient resources are needed in
the expansion stage, the required funds
increase dramatically in the posterior stage
when the database and the telecommuni-
cation systems are introduced (Nolan
1979). Hence, the influence of organiza- . _ .
tion size on system performance will be for_ successful |_mplementat|on. H_enc_e, it
greater in the posterior stage when thelsIlkelythatthemfluenceofformahzatlon

system sophistication and the needed re-oN the performance of IS will be greater in

sources radically increase. Hypothesis 3 is;hﬁ prior stage. Hypothesis 5 is stated as
ollows:

stated as follows:

Lee and Kim (1992) empirically tested
the claim that in the initial stage of IS
evolution the formalization of system de-
velopment has a greater influence on the
performance of IS, since in the initial stage
learning and experience of system person-
nel would be lower. Nolan (1979) also
suggested that, in the prior stage, docu-
mentation and programming of system
development processes are more critical

H,: The influence of organization size on Hs' The influence of the formalization of
AIS performance tends to be posi- information system development on
tively greater in the posterior evolu- AIS performance tends to be posi-
tion stage of IS. tively greater in the prior evolution

stage of IS.

Cerullo (1980) proposed that top
management support involves defining Many researchers have suggested that
information and processing requirements User training and education have animpact
and reviewing programs and plans for the On system performance (e.g., Montazemi
information system effort. Doll (1985) 1988; Mykytyn 1988; Yaverbaum and
also suggested that top management supNosek 1992). Though user training and
port ensures offering funds, setting poli- €ducation are necessary in both stages,
cies and goals, system development plan-they are more necessary for user accep-
ning, and deciding development priori- tance and understanding in the initial stage
ties. Of these functions, particularly, fund when the application systems are first in-
support and goal setting are important.  troduced (Cash and McLeod 1985; Nolan

Inthe prior stage, sufficientfund sup- 1979). Nolan (1979) also suggested that
port is required for the adoption and the early training and education are inevi-
expansion of IS. However, in the posterior table. Hence, it is likely that the influence
stage, it is more critical to set system of user training and education on system
objectives and goals that are fitted to the performance will be greater in the prior
organizational goals (Nolan 1973; Nolan stage. Hypothesis 6 is stated as follows:
1979). Hence, top management supportH.: The influence of user training and
has an equal influence on the performance  education on AIS performance tends
of IS in both stages, prior and posterior. to be positively greater in the prior
Hypothesis 4 is stated as follows: evolution stage of IS.
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Several researchers reported similar Data Analysis and Results
functions of steering committees, such as )
defining objectives of IS, resolving con- The results of this study based on the
flicts concerning user needs, discussing 2halysis of the data obtained from this
problems arising from IS development study.andthe related datafromthe study of
and operation, approving data processingSoegmarto (2001). Both st.udlles were con-
capital expenditures, and reviewing docu- ducted at the same occasion in 1997. Data

mentation for IS (Drury 1985: Ein-Dor of this study is regarding the evolution
and Segev 1978; Raghunathan and'evelofinformation systems and data from

Raghunathan 1989). These functions arethe study of Soegiharto (2001) is about the
required more in the later evolution stage influence factors and the p_erformance of
when the information systems are decen-AlS: Both data were obtained from the
tralized and the strategic thrusts of organi- S&Me companies.

zationincrease (Nolan 1973; Nolan 1982). . ;
Nolan (1982) also proposed that the role of The Relationships Between Influence

steering committees is more important in Factors and AIS Performance Under

the posterior stage for efficient resource the Le_vel of Information System
allocation. Hence, the influence of steer- Evolution
ing committees on the performance of IS Using Nolan's hypothesis model

will be greater in the posterior stage. Hy- (1979), the managers of IS departments
pothesis 7 is stated as follows: _ (or equivalent) were asked to determine
H,: The influence of steering committees ¢ stage of their organizational IS growth.
on AIS performance tends to be posi- |, s study, five benchmarks were used
tively greater in the posterior evolu- 5 measure the stage of IS growth. It is
tion stage of IS. expected that the managers’ responses for
In the initial stage, the IS unit locates all benchmarks agree with or close to one
itself within other departments. However, of the six stages proposed in the model. Of
as the IS matures, the IS unit eventually 45 usable responses, however, there were
becomes autonomous (Ein-Dor and Segevonly two companies that showed their
1978; Gibson and Nolan 1974). The loca- stage of IS growth consistent with one of
tion of an IS unit within a specific depart- the stages, that is the initiation stage. To
ment inhibits and delays application out- determine the stage of IS growth of the
side the department. Hence, as the IS unitother 43 companies, data must be exam-
expands, the IS unit should become inde-ined.
pendent for company wide coordination To examine the data, the chi-square
and information processing. Based on these(X?) test was used because it is a classifica-
arguments it is assumed that the influencetion test requiring only an ordinal scale.
of IS unit location on the performance of This test also has the advantage of being
AIS will be greater in the posterior stage. applied to the entire structure simulta-
Hypothesis 8 is stated as follows: neously. Since several independent chi-
H,: The influence of the location of the IS square tests were conducted, it may be
department on the AIS performance considered that the data are contained in a
tends to be positively greater in the matrix as appears in Table 1. The cells
posterior evolution stage of IS. within each column should be equal under
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the hypothesis that all benchmark vari- the integrity of a sample (Sharma et al.

ableswill be consistent as defined by Nolan. 1981).

The chi-square statistical test requires the In applying MRA in terms of one

comparison of the actual cell sizes within predictor variable, three regression equa-

each column with an expected cell size. tions were formulated as follows:

The hypothesis that all benchmark vari-

ables would classify the same stages, was

not accepted when tested at the .95 levelg

with a sample of 45 organizations. The

lowest X = 237.84 was obtained with an where

overall test of the column average testedy =the AIS performance (user AlS sat-

against the column cells. The criticat X isfaction or AlIS usage),

=30.14 for the sample and therefore theb =the regression coefficient,

hypothesis is rejected. In general, the x =an influence factor (predictor vari-

benchmark variables as a group, failed to able),

classify firmsinto stage. Thisresultagreed z =the level of IS evolution, and

with the study of Drury (1983) and x.z=the interaction ok andz

Discenza and Sanders (1985). Following Sharmaetal. (1981), three
In this study, each benchmark as in- regression analyses were performed in

dividual was used to determine the stagenumber order. If equations 2 and 3 are not

or the level of IS evolution of companies. significantly different (i.eh3=0;b2 « 0),

Several studies used only one of the bench-zis an independent predictor variable. For

marks to determine the level of IS evolu- zto be a pure moderator, equations 1 and

tion (Lucas and Sutton 1977; Ein-Dor and 2 should not be different but should be

Segev 1982). As the consequence of usingdifferent from equation 3 (i.€b2 =0;b3

each benchmark separately, evolution level 0). Forz to be classified as a quasi- mod-

based on technological benchmark, for erator, equationl, 2, and 3 should be differ-

example, can be different from evolution ent from each other (i.02 ¢ 0;b3 « 0)

level based on application portfolio bench- (Sharma et al. 1981).

mark. This procedure allows the author to ]

assess which benchmarks generating simi-Effects of Level of IS Evolution on

lar effects on the relationship between the Relationships between Influence

influence factors and AIS performance. Factors and User AIS Satisfaction

Moderated Regression Analysis The eightinfluence factors were tested
(MRA) separately with each stage of each bench-

mark as the level of IS evolution. In the
The effects of the level of IS evolu- regression analyses, user training and edu-
tion on the relationships between influ- cation program, IS steering committee,
ence factors and AIS performance were and location of the IS unit were entered in
tested. Two basic analysis methods to empi-the equation as dummy variables because
rically test these effects are subgroup analy-they were measured on a nominal scale.
sis and moderated regression analysisBased on equation 1, 2,and 3, three regres-
(MRA). MRA is differentiated from sub- sion analyses in each influence factor and
group analysis because MRA maintains under different benchmarks were run.

(Dy=a+bl.x
(2Q)y=a+bl.x+b2.z
(3)y=a+bl.x+b2.z+ b3 .x.z
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The results of regression analyses for  usage 2=0) and none of the interac-
user AIS satisfaction under each bench- tion terms is significant3=0).
mark as the level of IS evolution are sum- 2. The level of DP organization evolution
marized as follows: is notrelated to the system usa@=0)
1. Thelevel oftechnologicaland DP plan-  and all the interaction terms are insig-
ning and control evolutions are not re-  nificant (02=0), except in management

lated to the user satisfactid2&0) and support 3 +0; p=0.0053.
none of the interaction terms is signifi- 3. The level of user awareness evolution
cant p3=0). is notrelated to the system usau®s=0),

2. The level of application portfolio evo- except in user information satisfaction

lution is not related to the user satisfac- and management suppoo?( « 0; p=
tion (b2=0) and all of the interaction 0.0195; p= 0.048p and none of the

terms are insignificanb@=0), except interaction terms is significartt= 0).
in IS steering committeeb8  O; User satisfaction is included as an
p=0.0041). independent variable since it affects sys-

3. The level of DP organization evolution €M usage (Baroudietal. 1986). Again, the
is not related to the user satisfaction '€sults of regression analyses for system
(b2=0), exceptin IS steering committee USage under the level of IS evolution cor-

(b2 +0: p=0.0157. Allinteraction terms respond to the results of Choe’s (1996)
are not significantt3=0), except in study which demonstrated that most inter-

user involvement and personnel capa- actior_1 terms were not significant. There-
bility (b3 » 0; p=0.0088; p=0.009% fore, itis clear that the results of MRA are
not satisfactory.

The differences in the relationships
between influence factors and AIS perfor-
mance according to the level of IS evolu-
tion may not be significant because of too
many groups, that is, levels of IS evolu-
tion. Sharma et al. (1981) argued if the
result of MRA is unsatisfactory and the
variable is theoretically serving as a mod-
erator, subgroup analysis can be used.

4. The level of user awareness evolution
is not related to the user satisfaction
(b2=0) and all the interaction terms are
insignificant p3=0), except in person-
nel capability b3 < 0; p=0.0186.

Overall, the results of regression
analyses for user satisfaction under the
level of IS evolution correspond to the
results of Choe’s study (1996) which found
most interaction terms were not signifi-

cant. Subgroup Analysis

Effects of Level of IS Evolution on For the subgroup analysis, the obser-
the Relationships between Influence vations of evolution level were divided

Factors and User System Usage into two groups. Companies which stand
in Stage initiation), Stage ll(contagion)

The results of regression analyses for and Stage |l (control) belong to prior
user system usage under each benchmarktage and the others which stan&étage
as the level of IS evolution are summa- 1V (integration) Stage administration)
rized as follows: andStage VI(maturity) belong to poste-
1. The level of technological, application rior stage. In each group, Person Product-
portfolio, and DP planning and control Moment correlation analysis and
evolutions are not related to the system Mann-WhitneyU-Tests were performed.
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Hypotheses 1to 5 The first resulsupports hypothesis 1

ment correlation analysis indicated that (1985), Kim and Lee (1986), and Tait and
results regarding management support Vessey (1988). User involvement in AIS
agreed with Choe’s study (1996), which development is required more as the sys-
found negative correlation between man- tem becomes more complex or sophisti-
agement support and AIS performance in cated. Therefore, user involvementis more
prior stage and found positive correlation important for the success of IS as the
between those in posterior stage. For per_evolution level of IS raises. The other
sonnel capability, the results contradicted findings, however, do not suppéstpoth-
the findings in Choe’s study, which found €ses 2, 3, and5.
positive correlations between personnel The second resubuggests that in
capability and AIS performance in prior More complex and sophisticated IS more
stage. For organization size, the resultsCapable AlS personnel is required so that
also disagreed with Choe’s study, which the system available can be utilized effec-
found positive relationship between orga- tively and efficiently. The fourth result
nization size and user satisfaction in both indicated that, apparently, management
stages and found positive relationship be- tends to consider setting system objectives
tween organization size and system usage2nd goals function as more critical than
only in posterior stage. fund support function. Therefore, the in-
Compared to the other three bench- fluence of management support on AIS
marks used in determining the level of IS Performance tends to be positively greater
evolution, the DP organization and user !N Posterior stage.
awareness benchmarks generated re|aHypothese36t08

tively similar effects on the relationship The results of Mann-Whitndy-Test

between influence factors and AIS perfor- indicated that of the five benchmarks used
mance. It suggests that the use of these twq

- - .~ In determining the level of IS evolution,
benchmarks in determining companies ; : .
: . : none of them results in conclusive picture
IS evolution level may be still appropriate.

Results of these two benchmarks are asregardlng the effect_o_f the presence or
i . . absence of user training and education
follows: (1) the influence of user involve-

programs and steering committees and the
ment on AIS performance tends to be :
o : : effect of the independence or dependence
positively greater in the posterior stage of

IS, (2) the influence of technical capability of ISlocation on AlS performance. There-
fore, these results do not support hypoth-

of IS personnel on AIS performance tends

. . . eses 6, 7, and 8.

to be positively greater in posterior stage,

_(3) organization size has relatlvely equal Other Findings Based On Correlation

influence on the AIS performance in both :

. . _ Analysis

prior and posterior stages, (4) the influ-

ence of management support on AlS per- The significant §<.05) results of

formance tends to be positively greater in correlation analysis in prior and posterior

posterior stage, and (5) the influence of stages revealed other interesting findings

formalization of IS department on AIS that might be explored in future research.

performance tends to be negatively greaterln the prior stage, management support is

in prior stage. positively related to the formalization of
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IS development. Therefore, managementmarks, it is difficult to draw a conclusion
support is important in the prior stage to whether the more capable AIS personnel
establish more formal IS development. which more involve in IS development is
The results also indicated that generally more important in prior or posterior stage.
formalization of IS development positively Management support and formaliza-
related to the personnel capability in the tion of IS development generally related to
prior stage. Of the five benchmarks used to user involvement in the posterior stage.
measure the level of a company IS evolu- Therefore, in the posterior stage, higher
tion; only technology benchmark did not degree of management support is needed
show the relationship between these vari- to stimulate the user to more involve in IS
ables. It suggests that in more formalized development. Similarly, the higher the
IS development circumstance, higher de- degree of formalization of IS development
gree of AIS personnel capability is needed the more the user involved in IS develop-
to systematically document the task in the ment.
process of IS. The other two significant results are
Organization size is related to for- the relationships between personnel capa-
malization of IS development in the prior pjjity and organization size and between
stage. Posi_tive_ relationship of these vari- hersonnel capability and management sup-
ables was indicated by four benchmarks 4t However, the positive correlation of
used in determining the level of IS evolu- e first relationshinly exists under user
tion. In posterior stage these variables are,; ~reness and application portfolio bench-
positively related under all benchmarks. . s andis in the prior stagke second

F'ﬁhirz SLat'St'CS Ivve_re usef(]JcI_ t? dete;rtr)unﬁ relationshiponly exists under application
whether the correlation coefficients of bot portfolio evolution and is in the posterior

?rouast represeTttpopula;cLon haVI?? ?g stage. Therefore, it is inconceivable to
erenttrue corre:ations With respect to In€ .\, 5 conclusion from these resuilts.
evolution level (Nachmias and Nachmias Again. it can be concluded that appli-
1981). The standamfor formalization of _Agaimn, it P
) cation portfolio, user awareness, data pro-
IS development was .42 and it was not . .
o .. cessing planning and control, and data
significant at the 5 percent level. Hence, it . o
processing organization benchmarks gen-

is assumed that the association of organi- oY
. . : o erated similar results. Consequently, these
zation size with formalization of IS devel- . .
four benchmarks may be still valid com-

opmentisthe same in both stages. Another d to the technological benchmark t
finding indicated that in posterior stage pared to the Iec TO ??ga Tnt(.: mafr N
generally personnel capability is positively measure the level o evolution ot an
related to user involvement. The positive organization.
relationships betweentheseva_rlab_les ariseqiher Findings Based On Mann-
under technological, DP organization and .

) Whitney U-Test
user awareness benchmarks. In prior stage,
the positive relationship between these The results of Mann-Whitngdy-Test
two variables only appears under applica- also revealed other interesting findings
tion portfolio and DP planning and control that might be explored in future research.
benchmarks. Since the three relationshipsGenerally, in the prior stage, the formal-
in posterior stage and the two relationshipsization of IS development tends to be
in prior stage emerge under differentbench- higher when a user training and education
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program is introduced. Similarly, formal- ment support. Consequently, it is more
ization of IS development also tends to be significant in prior stage to place IS de-
higher when a steering committee is intro- partments inindependentlocation in order
duced and the location of IS department is to gain higher degree of management sup-
independent. In posterior stage, however, port for the success of AIS. Similarly,
the existence or nonexistence of a usercompanies which have independent IS
training and education program and a steer-department location tend to be large in
ing committee and the independence or size. Conversely, in posterior stage there is
the dependence of IS department locationno difference in organization size and
have no impact on the formalization of IS management support for the companies,
department. Hence, in prior stage, it is which have IS departments located inde-
more important to introduce a user train- pendently or within another department.
ing and education program and a steering This study also found that in the pos-
committee and place an IS department interior stage companies, which do not have
an independent location to attain higher steering committees, tend to have more
degree of formalization. capable AIS personnel compared to those
In both prior and posterior stages, the which have ones. In prior stage, however,
size of organizations that introduce steer- there is no significant difference in per-
ing committees tends to be larger than sonnel capability for companies, which do
those who do not introduce it. The avail- have or do not have steering committees.
ability of resource in larger organizations Results suggest that, in posterior stage,
and the complexity of their structure and when a company has more capable AIS
process of IS might be the reasons thatpersonnel the presence of a steering com-
drive organizations to establish steering mittee will be superfluous while for a
committees. company, which has less capable person-
In prior stage, companies, which nel, the presence of the committee will be
place, IS departmentsinindependentloca-yseful.
tiontend to have higher degree of manage-

Table 2.Mann-Whitney U-Test for the Difference in Influence Factors under Five

Benchmarks
I nfluence Benchmarks
Factors Technological Application DP Organization User
Portfolio Awareness
Formalization Mean Rank Mean Rank Mean Rank Mean Rank

of IS Development Prior: 14.16 (n=18) Prior: 17.79 (n=28) Prior: 16.33 (n=18)  pyior 16.00 (n=19)
Post: 27.08 (n=24) Post: 28.93 (n=14) Post: 25.38 (N=24) post: 26.04 (n=23)
z=-3.4327 z=-.2802 z=-2.3824 7= 26617
2-Tailed P =.0006 2-Tailed P =.0052 2-Tailed P =.0172 5 Tailed P = .0078

Management Mean Rank Mean Rank

Support Prior: 15.64 (n=18)  prior: 17.11 (n=19)
Post: 25.90 (n=24)  pqst: 25.13 (n=23)
z=-2.6821 7= -2.1106

2-Tailed P =.0073  5_Tailed P = .0348
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The differences in tested influence inconsistent with each other and generally
factors are only significant under one or change at different rates. Thus, the stages
two benchmarks while under the other of growth model could not be validated
benchmarks the differences are not sig- using the entire set of benchmarks. Some
nificant. Based on the above findings, itis benchmark variablesindicate higher stages
obvious that none of the benchmarks usedearlier, and other indicate higher stages
to determine the level of IS evolutionyield later than the stage development structure
comparable effects. Therefore, overall, it suggests. The failure of these benchmarks
is not possible to conclude that one bench-to classify firmsinto a stage may be caused
mark is more appropriate than the other by two methodological problems, the use
benchmarks. of questionnaires and the necessity to in-

terpret the variables of the benchmark,
The Difference of Influence Factors  and/or the benchmarks themselves are no
in Prior and Posterior Stage longer appropriate or valid to be used to
determine the level of IS evolution of a
company.

In testing hypotheses one to five, the
results of subgroup analysis indicated that
DP organization and user awareness bench-
marks generated relatively similar effects
on the relationship between influence fac-

As can be seen in Table 2, organiza-
tion which stand in posterior stage tend to
have more formalized IS development pro-
cedures. Of five benchmarks used to de-
termine the level of IS evolution, only DP
planning and control benchmark indicate

mconSﬁ_terr]]t res(;JI_ts. Slmll_arly, orgamzda- tors and AIS performance. In testing hy-
tions which stand in posterior stage tend to potheses six to eight, the results of sub-

have higher degree of management sup-g;qy5 analysis exhibited that DP organi-
port. However, only two benchmarksindi- za4ion penchmark resulted in more con-
cate the consistent results, they are DPysive pictures regarding the effects of
organization and user awareness benchyne presence or absence of user training
marks. The results of the other bench- ang education programs and the effect of
marks are not significant. In this case, DP the existence or nonexistence steering com-
organization and user awareness benchmittees and the effect of the independence

marks tend to produce similar effect. or dependence of IS department location
on AIS performance. From the other analy-
Discussion and Conclusion ses, the application portfolio, user aware-

ness, DP planning and control and DP

Results of this study indicated that organization benchmarks resulted in simi-
the effects of the level of IS evolution on |5y effects on the relationship among influ-

the relationship between influence factors ence factors. Finally, another result of
and AIS performance, either analyzed us- analysis indicated that the stage of growth,
ing moderated regression analysis or sub-which was determined based on DP orga-
group analysis, were disappointing. The nization and user awareness benchmarks
possible explanation for these disappoint- had similar effects on influence factors.
ing results is that benchmarks, which were Based on these findings, DP organization
used in the model, failed to classify firms and user awareness benchmarks are per-
into a stage. Results of the study indicatedhaps still appropriate to be used to deter-
thatwhile the benchmark variables change mine the level of IS evolution of a com-
across the stage of development, they arepany.
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One of the effects of the IS evolution various types AIS. If the focus is to be
level which was determined using DP or- changed, different results may be obtained.
ganization and user awareness benchmark$-uture research should be more specific
on the relationship between influence fac- about the AIS, which will be addressed.
tors and AlS performance is that the influ- Most of the results in this study were
ence of user involvement on AIS perfor- insignificant. These insignificant results
mance tends to be positively greater in the may be the outcome of lack of control over
posterior stage of IS. This finding was in the research setting. Future research re-
line with the research conducted by Choe quires rigorous attention to methodology.
(1996), Ein-Dor and Segev (1982), and It is suggested to conduct longitudinal
Mahmood and Becker (1986) which found studies to track a series of organizations as
user involvement are more important for they move over time, experience techno-
the success of IS as the evolution level of logy, user educational needs, and other
IS rises and correspondingly it supported changes.
hypothesis 1. As discussed above, Nolan's stage

Of eight hypotheses proposed in this hypothesis model failed to classify firms
study only one were supported. This little into a stage. Therefore, itis not possible to
supportis likely due to the limitation ofthe measure the level of IS evolution of a
study. With any study involving the use of company based on the five benchmarks in
a questionnaire, problems may arise in the model. For future study, an accurate
eliciting truthful answers from respon- conceptual and measurement tool for evo-
dents. In addition, since the focus of this lution level should be developed. It may be
study is confined to AIS, the results might more appropriate to consider the nature of
be peculiar to AIS. There are various types information technology infrastructures
of information system according to the such as the extent of PCS/workstations,
organizational function and activity and LANs, EDI, and client server.
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Appendix

Information Systems (IS) Evolution

Direction:

For each statement presented, please circle one of the six alternatives available for
each question that best represents the state of Information Systems (Data Processing) in
your company. If the alternative you have chosen only partly represents the state of
Information Systems (Data Processing) in your company, please detail the exact nature of
the systems in the space available at the bottom of each question.

1. The Data Processing (DP) in my company is:

a. 100% batch processing

b. 80% batch processing; and 20% remote job entry processing

c. 70% batch processing, 15% data base processing, 10% inquiry processing; and 5%
time-sharing processing.

d. 50% batch and remote job entry processing, 40% data base and data communica-
tions processing, 5% personal computing; and 5% minicomputer and microcom-
puter processing

e. 20% batch and remote job entry processing, 60% data base and data communica-
tions processing, 5% personal computing; and 15% minicomputer and microcom-
puter processing.

f. 10% batch and remote job entry processing, 60% data base and data communica-
tions processing, 5% personal computing; and 25% minicomputer and microcom-
puter processing.

The Data Processing (DP) in my company are:

2. The computer applications in my company are focused on:

Functional cost reduction applications (cost savings).

Proliferation of applications in all functional areas

Upgrading documentation and restructuring of existing applications
Retrofitting existing applications using data base technology
Organisation integration of applications

Application integration “mirroring” information flows

-0 Q0o

The computer applications in my company are focused on:
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3. The staffing emphasis in my company is designed to create an IS department suitable

~Pao0ow

for:

technological learning

user-oriented programmers

middle management

establishing computer utility and user account teams
data administration

data resource management

The staffing emphasis in my company is designed to create an IS department suitable for:

4. The Data Processing (DP) planning and control in my company is:
Informal

Semi formalised

Formalised planning and control

Tailored planning and control systems

Shared data and common systems

Data resource strategic planning

-0 Q0o

The Data Processing (DP) planing and control in my company is:

5. The user awareness (attitude) of the Data Processing (DP) in my company is:

. “Hands off”: anxiety over implications
. Superficially enthusiastic: insufficient involvement in applications design

a
b
C.
d
e
f.

Arbitrarily held accountable.

. Accountability learning.

Effectively accountable.
Acceptance of joint user and data processing accountability

The user awareness (attitude) regarding the Data Processing (DP) in my company is:
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