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Abstract

During the past 25 years, anumber of articles have examined the accounting research productivity of individual
faculty members and institutions. Many articles have focused on the quantity of publications, with a few incorpo-
rating a quality measurement component. Concurrently, other research efforts have examined the quality of the
journals that are considered to be potential outlets for a broad, cross-section of accounting academics. These stud-
ies, taken as awhole, have provided valuable insights into the research productivity across the domain of account-
ing academics. The purpose of this paper is to examine research in the subdiscipline of AlS, from both a quantity
and quality perspective and evaluate both intitutional productivity and individual faculty productivity. Information
from al AlS research published from 1982 through 1998 in 45 accounting and information systems journals was
collected and analyzed. Using this data, we show which journals are considered the highest quality outlets for AIS
publications, which faculty have published the most AlS research, which employing institutions are rated highest
in AlS research productivity and which doctoral granting institutions are rated the highest for AlS research produc-
tivity. The findings of this study contribute to the understanding of the AlS research domain and to accounting by
providing valuable insights into the quality of AlSresearch. © 2000 Elsevier Science Inc. All rights reserved.

1. Introduction

During the past 25 years, a number of articles
have examined the accounting research productivity
of individual faculty members and ingtitutions. Many
articles have focused on the quantity of publications
while afew have incorporated a quality measurement
component (Wilkinson and Durden, 1998; Hassel-
back and Reinstein, 1995; Zivney et al., 1995; Chung
et al., 1992). Concurrently, other research efforts
have examined the quality of the journals that are
considered to be potential outlets for a broad cross-
section of accounting academics (Hasselback and
Reinstein, 1995; Hull and Wright, 1990; Howard and
Nikolai, 1983; Benjamin and Brenner, 1974). These
studies, taken as a whole, have provided valuable in-
sights into accounting research across the domain.

Over the past few years, accounting as a discipline
has experienced a change in which academics have be-
come more specidized and fractionalized into subdisci-
plines such as financial, manageria, tax, and accounting

information systems (AlS). At the same time, sections
within the American Accounting Association (AAA)
have become more active by sponsoring section journals
and specialized conferences to promote research produc-
tivity among the membership. As a result, research pro-
duction within subdisciplines appears to be up, as evi-
denced by the number of specidty journas being
published. To date, no research has focused on the pro-
ductivity of faculty or ingtitutions within subdisciplines.

Given the emergence of specialization areas and
the increased competition for students, many univer-
sities have also targeted specialized faculty members
in order to develop niche market areas. While many
larger universities have developed specialties in sev-
eral subdisciplines such as financial, managerial, and
tax, smaller schools appear to have targeted particu-
lar specialization areas in order to gain a competitive
advantage.

AIS is one of the growing specialization areas.
This growth has been facilitated by the rapidly
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changing, increasingly complex technology that has
changed the nature of the accounting environment.
Those accountants with a stronger, more progressive,
technological background are being demanded in the
marketplace. As a result, the demand for academics
speciaizing in AIS has exploded. A review of job
openings in a recent issue of The Accounting Review
provides evidence of their high demand.

At the same time, many AlS researchers face criti-
cism for failing to publish in those journas that have
been previoudy rated as the top-tier journas. This criti-
cism often manifests itself in unsuccessful promotion
dueto thelack of quality of publication outlets. Thislack
of reputed outlets reduces the ability of AlS researchers
to become ingrained in the highest quality programs.

Another problem often expressed relates to insti-
tutions granting doctoral degrees specializing in AlS.
Many of the applicants for the ever growing number
of AlS job openings, particularly those just complet-
ing doctoral degrees, have graduated from institu-
tions that are not normally considered “top tier” doc-
toral programs. Even though many of the job
openings are at top-tier schools, successfully obtain-
ing a position at those schools becomes extremely
difficult for graduates of niche programs.

These two problems taken together imply that
AIlS may need to be examined as a separate subdisci-
pline in order to gain a better understanding of both
research productivity and quality. Perhaps evaluating
quality in a different perspective may shed light on
the AIS subdiscipline, particularly since this area is
in its infancy when compared to other subdisciplines
such as financial, managerial, and tax.

The purpose of this study is to examine research
productivity of the extant AlS research, from both a
guantitative and a qualitative perspective. This study
will examine both institutional productivity and indi-
vidual faculty productivity. The findings of this study
contribute to the understanding of the AIS research
domain and to accounting by providing valuable in-
sightsinto assessing the quality of AlS research.

The remainder of this article will first provide a
background which overviews previous literature ex-
amining research productivity and journal quality.
The next section will discuss the methodology, and
the following section will present and discuss the re-
sults. The final section will provide conclusions
about and implications for the AIS domain.

2. Background

Research is a critical component of successin an
academic career as evidenced by the emphasis that
has and will continue to be placed on publicationsin

most universities (Hassdlback and Reingtein, 1995;
Schultz et a., 1989; Cargile and Bublitz, 1986). Hexter
(1969) goes so far asto suggest that research providesthe
best way to eval uate the success of both faculty members
and ingtitutions. In order to better understand and evalu-
ate “research,” two streams of research have emerged—
one examines research productivity based on number of
publications and the other studies journa quality based
on perceptions of those in accounting academia

2.1. Journal quality research

One of the firgt studies to examine quality of ac-
counting journals was Benjamin and Brenner (1974),
who asked accounting faculty and department heads to
rank 24 accounting and business journals as to their
perceived quality. The ranking was done on a 5-point
Likert-type scale that was used to calculate aweighted-
average score and rank the 24 journals. Although the
study gave some insight to journal quality by ranking
the journals, the relative vaue of the journals to each
other could not be ascertained due to the method used.

Howard and Nikolai (1983) furthered this research
by using magnitude estimation procedures to rate per-
ceived journd quality. Using this rating procedure and
cdculating the geometric mean for each journa, the
journals were both ranked by importance and in relation
to each other. Fifty-one journals were sdected based on
the longevity of the publications and consultation with
accounting faculty members specializing in various ar-
eas of accounting. The journals were ranked in compari-
son with the Journal of Accountancy. This journa was
selected as the anchor since most, if not dl, of the sub-
jects would be familiar with this publication. Subjects
weretold to assumethat the Journal of Accountancy was
equal to 100 and this rating would provide a benchmark
for ranking dl other journas. For example, if a respon-
dent felt that ajournal was twice as good as the Journal
of Accountancy, they were to assign it a rating of 200.
Likewise, if arespondent felt that ajourna was only half
as good as the Journal of Accountancy, they were to as-
signit arating of 50. By using this method, Howard and
Nikolai (1983) provided a relative measure of journa
quality that could be used for comparative purposes.

Hull and Wright (1990) updated Howard and Ni-
kolai’s study, due to the increase in the number of
available journals for accounting research. Their
study increased the number of journals ranked from
51 to 79. While the results were similar for the top
ranked journals that had been published for many
years, this study added a quality measure for many of
the newer, previously unranked journals.

Arnold (1993) extended this line of research by
examining the perceived quality of journals as outlets
for AIS research. Five hundred four accounting faculty
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who were members of the Information Sysems/Man-
agement Advisory Service (ISMAS) section of the
AAA were surveyed. Those surveyed were requested to
rank 80 journals using the magnitude method used by
Howard and Nikolai (1983) and Hull and Wright (1990).
The results provided an overdl ranking of journds, as
well as comparisons of perceptions of: (1) full versusas-
sociate versus assistant professor ranking; (2) respon-
dents with IS versus non-IS as a primary research area
ranking of journas, and (3) respondents at doctora ver-
sus masters/bachelors degree granting programs. The
study also compared the magnitude rating to those in the
Howard and Nikolai, and Hull and Wright studies.

These studies taken as a whole provide a longitu-
dina analysis of journa perceptions. All of these
studies contain some of the same journals, allowing
comparisons over time. In addition, as newer journals
were introduced, quality comparisons relative to ex-
isting journals were made.

2.2. Productivity research

Research focusing on quantity of publications has ex-
amined both ingtitutiond productivity and faculty pro-
ductivity. Jacobs et a. (1986) focused on the publication
productivity of doctora programsin eight journals over
a 13-year peiod. Using the eight journds, the study
ranked doctoral programs by total author lines with a
second ranking for coauthorship. The rankings were ad-
justed for both the size of the doctoral program (i.e. num-
ber of graduates) and available work years of graduates.

Zivney et a. (1995) examined the publication pro-
ductivity of al doctoral graduates from 1960 through
1990 by degree-granting institution. Using the
Accounting Literature Index, the authors weighted
journals based on the number of articles written by
doctorate qualified accounting academics.

Chung et d. (1992) studied the patterns of research
output using Lotka's Law of scientific productivity.
Lotka sLaw proposes an inverse square law relating au-
thors of scientific papersto the number of paperswritten
by each author. Having been gpplied in other disci-
plines, the authors apply the law to accounting litera-
ture, focusing on 14 journas identified by Dyckman
and Zeff (1984) as academic journals. The authors com-
pare actual research records of the top 102 researchers
in journals from 1968 to 1988 combined to the number
computed using Lotka's Law. Chung et a. also report
the most prolific authors in each respective journal over
the period studied. The study showed a strong biblio-
metric regularity in the accounting literature.

2.3. Quality and quantity combined

The studies cited above either analyzed the quan-
tity of articles that accounting faculty publish or the

quality of journals where accounting faculty publish,
but not both combined. Recent research has exam-
ined both quantity and quality simultaneously ( Dur-
den et a., 1999; Hasselback and Reinstein 1995;
Wilkinson and Durden 1998). Hasselback and Rein-
stein (1995) studied both methodologies for 716 in-
stitutions based on their faculty’s research output in
40 journals over a 25-year period. Journals were
weighted based on weights determined in prior re-
search, such as the Hull and Wright (1990) study.
The authors ranked institutions based on the total
number of articles, consideration of coauthorship,
and faculty size.

Some recent studies have focused on the publish-
ing productivity within certain countries. Wilkinson
and Durden (1998) studied the quantity and quality
of research of ingtitutions within New Zealand, while
Durden et al. (1999) studied the quantity and quality
of research of institutions within Australia Both
studies focused specifically on accounting journals
published exclusively within each respective country.

2.4, AlSfaculty publication trends

Baldwin et a. (1999) used a unique methodol ogy
for determining where AlS researchers publish. Sur-
veying 316 IS section members who are listed in the
1998 Accounting Faculty Directory, seventy respon-
dents submitted their vitae to the researchers. Focus-
ing on the 10-year period from 1989 to 1998, the au-
thors report by journal how many articles the survey
respondents published.

Poston and Grabski (2000) also studied where AIS
research has been published, while performing atrend
anaysis on underlying theory, research method, and
IS lifecycle topics within articles from 17 journas
ranked as significant journas for AIS publishing in
previous studies. The results of this study were used
to develop an overall framework for AlS research.

This study combines different aspects of past studies
for a comprehensive examination of AlS research pro-
ductivity and quality. This study reports publication out-
put by individua AlS faculty member, doctoral granting
ingtitution, and current employing indtitution. Journas
are dso ranked for quality by thetop AlSresearchers, a-
lowing individua AlS faculty member, doctord grant-
ing indtitution, and current employing ingtitution output
to be adjusted for quality of research outlet.

3. Methodology

Forty-five academic journals in accounting and
MIS were used in this study for determining the
quantity of AIS research and the quality of AIS re-
search outlets. Many of the accounting academic
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Tablel
Journals Included in Current Study

Abacus

Accounting and Business Research
Accounting Education

Accounting Educators’ Journal

Accounting Enquiries

Accounting Historians Journal

Accounting Horizons

Accounting Organizations and Society
Accounting Review

Accounting Systems Journal

Accounting, Management and Information Technologies
Administrative Science Quarterly
Advancesin Accounting

Advancesin Accounting Information Systems
Advancesin International Accounting
Advances in Management Accounting
Advancesin Public Interest Accounting
Advancesin Taxation

Auditing: A Journal of Practice and Theory
Behavioral Research in Accounting
Communications of the ACM
Contemporary Accounting Research
Critical Perspectives on Accounting

Decision Sciences
Information Systems Research
International Journal of Accounting
International Journal of Intelligent Systems

in Accounting, Finance and Management
Issues in Accounting Education
Journal of Accounting and Computers
Journal of Accounting and Economics
Journal of Accounting and Public Policy
Journal of Accounting Education
Journal of Accounting Literature
Journal of Accounting Research
Journal of Accounting, Auditing and Taxation
Journal of Accounting, Auditing, and Finance
Journal of Business
Journal of Information Systems
Journal of Management Accounting research
Journal of Management Information Systems
Journal of the American Taxation Association
Management Science
MIS Quarterly
Research in Accounting Regulation
Research in Governmental and Nonprofit Accounting

journals selected for this study were either used in the
Arnold (1993) study or have come into existence
since, through 1998. Arnold (1993) also included a
limited number of academic MIS journals; this list
was expanded in this study to include all of the major
MISjournalsin order to obtain a broader scope of in-
formation systems journals. The reason for the ex-
panded list is that many AIS faculty members sug-
gest that they publish much of their work in top-tier
MIS journals since the top-tier accounting journals
are not receptive to AlS research. Journals used in
prior studies that tended to be practitioner in nature
were not included in this study. A list of al journas
used in this study is shown in Table 1.

To determine the quantity of AlS research, the ap-
propriate faculty members werefirst identified, along
with information regarding the current affiliation and
the institution from which the faculty member ob-
tained their doctorate degree, if applicable. The list-
ing of appropriate faculty for this study was deter-
mined using the Accounting Faculty Directory
(1998); al faculty with ateaching/research interest of
systems (S) or computers (D) were included in the
study. To ensure that employer information was cur-
rent, a check was made of each faculty member’'s
current employer status as of June 1, 1999, at
rarc.rutgers.edu/raw/Hassel back.

The next step wasto accumulate all publications by
the faculty members identified above for the period

1982 through 1998. Three sources were used to accu-
mulate publication information. The Accounting Liter-
ature Index (Heck et al., 1996), last updated through
1996, was used for many of the accounting journals
used in the study. Individual journal indexes and Un-
Cover database were also used for journals not in the
Accounting Literature Index, and for al publication
activity from 1996 through 1998. While accumulating
this information, each article was noted as either asole
authored or coauthored piece. In addition, each article
was classified asto whether or not the subject areawas
systems-related. All articles ppearing in systems-rel ated
journals were classified as“ systems.” For those publica-
tions appearing in generd accounting journals, the article
was classified by content of the articletitle.

After identifying all publication activity for each
AIS faculty member, an adjusted ranking was per-
formed for both total and AlS publications. The rank-
ing consisted of one point assigned for a sole au-
thored publication, and half a point assigned for a
coauthored publication. This adjustment process is
consistent with the recommendations made in Has-
selback and Reinstein (1995).

Using the above ranking, a survey was then sent
via E-mail to the top 25 AIS researcherst. The sub-

1Because of atie for 25" place, 29 surveys were actually
mailed.
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jects were asked to rank the 45 journals used to accu-
mulate their publication record in this study. Specifi-
cally, each subject was asked to give their perception
of the relative quality of each journal. Similar to the
methodology used by Hull and Wright (1990) and
Arnold (1993), a magnitude estimation procedure
was used to determine the quality of AIS research
outlets.

Participants were asked to rate the relative value
of a single-authored article appearing in the main
section of each journa to one appearing in the Jour-
nal of Information Systems. Asthe anchor for the sur-
vey, the Journal of | nformation Systems was assigned
aweight of 100. Because this journal is most likely
received by alarge majority of AlSfaculty and there-
fore the most familiar, it was used as the benchmark
for comparison. Participants were asked to leave the
response blank for any journals with which they were
unfamiliar or unable to evaluate.

Eighteen responses were received from the sur-
vey. Based on the responses, the journas were
ranked based on a logarithmic transformation of the
survey means. Each ranking was converted to its nat-
ura log, with the mean of the natural log of each
ranking calculated. The mean log for each journa
was then transformed back by taking the antilog to
get the geometric mean. Blank responses were not
used in computing results. The resulting rank assess-
ments of journal quality were then used to weight and
compare the research productivity of individual fac-
ulty members, employing institutions, and doctoral
granting institutions.

4. Results

Using the method described, the top 50 AIS re-
searchers based on productivity are shown in Table 2.
The ranking is ordered based on adjusted systems
productivity. The table includes each author’ s current
affiliation, the year their last degree was granted, and
the school at which the author received her/his last
degree. In addition, the number of sole authored, co-
authored, and total number of articlesis shown for all
publications and also for systems-specific publica
tions. Both the total publications and total systems
publications are adjusted with one publication
counted for each sole authored piece and half a publi-
cation for each coauthored piece.

As previously stated, the top 25 researchers
shown in Table 2 were asked to rank the journals
used in this study. Table 3 provides the overall geo-
metric means computed using the magnitude estima-
tion procedure.

Consistent with the Arnold (1993) study, The Ac-
counting Review and the Journal of Accounting Re-
search, are ranked as the top two journals in terms of
quality as an outlet for AlS research. The rankings of
these two journals are also consistent with the overall
quality studies done by Howard and Nikolai (1983),
Hull and Wright (1990), and Hasselback and Rein-
stein (1995). While the previous studies cited ranked
the Journal of Accounting Research first and The Ac-
counting Review second, this study’s ranking
switches their order, with only anegligible difference
of 205 to 203. The ranking of these two journals as
the top two isinteresting since neither tend to publish
AlSresearch.

Of the next nine journals ranked, six are consid-
ered to be publications that focus on research in the
information system domain, though not necessarily
oriented towards the Al S area:

¢ No. 3. MISQuarterly

¢ No. 4. Information Systems Research

« No. 5. Management Science

« No. 7. Administrative Science Quarterly
* No. 9. Decision Sciences

¢ No. 11. Communications of the ACM

Of special note is how close the geometric means
of both MIS Quarterly (197) and Information Sys-
tems Research (195) are to those of The Accounting
Review (205) and The Journal of Accounting Re-
search (203). The closeness of the geometric mean of
MIS Quarterly to those of the top two journalsis con-
sistent with Arnold (1993). These rankings appear to
indicate that AIS faculty members rate the relative
quality of these two information systems journals
very comparably with The Accounting Review and
the Journal of Accounting Research.

Of the three accounting journals ranked between
three and eleven, No. 6, Contemporary Accounting
Research, is new to this study. The other two, No. 8,
Journal of Accounting and Economics and No. 10,
Accounting, Organizations and Society, were ranked
numbers three and seven, respectively, in the Arnold
(1993) study. In the rest of the top 20, only one jour-
nal, No. 15, Journal of Management Information Sys-
tems, has a focus towards information systems. The
highest-ranking AlSjournasin this study are No. 21,
Journal of Information Systems, and No. 22, Ad-
vances in Accounting Information Systems.? In the

2Advances in Accounting Information Systems was origi-
nally published in a research annual format and has since
been converted to a journal format. At the time of change,
the name was changed to International Journal of Account-
ing Information Systems.
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Table3
Journal Quality Ranking by Most Productive AlS Researchers
Geometric
Ranking Journal Mean
1 Accounting Review 205
2 Journal of Accounting Research 203
3 MIS Quarterly 197
4 Information Systems Research 195
5 Management Science 179
6 Contemporary Accounting Research 165
7 Administrative Science Quarterly 158
8 Journal of Accounting and Economics 151
9 Decision Sciences 150
10 Accounting Organizations and Society 147
11 Communications of the ACM 138
12 Auditing: A Journal of Practice and Theory 136
13 Behavioral Research in Accounting 122
14 Journal of Accounting and Public Policy 118
15 Journal of Management Information Systems 113
16 Journal of Business 108
17 Journal of the American Taxation Association 107
18 Journa of Management Accounting Research 107
19 Accounting Horizons 102
20 Critical Perspectives on Accounting 102
21 Journal of Information Systems 100
22 Advances in Accounting Information Systems 98
23 Journal of Accounting, Auditing, and Finance 96
24 Issuesin Accounting Education 95
25 Journal of Accounting Literature 95
26 International Journal of Intelligent Systemsin Accounting, Finance and Management 92
27 Abacus 86
28 Accounting, Management and Information Technologies 84
29 Advancesin Accounting 79
30 Accounting and Business Research 73
31 Journal of Accounting Education 71
32 International Journal of Accounting 70
33 Advances in Management Accounting 67
34 Research in Accounting Regulation 67
35 Journal of Accounting, Auditing and Taxation 67
36 Advancesin International Accounting 62
37 Accounting Systems Journal 62
38 Advancesin Taxation 61
39 Accounting Education 60
40 Advancesin Public Interest Accounting 60
41 Research in Governmental and Nonprofit Accounting 57
42 Journal of Accounting and Computers 48
43 Accounting Educators' Journal 48
a4 Accounting Historians Journal 38
45 Accounting Enquiries 32

Arnold (1993) study, these two journals were ranked
Nos. 11 and 25, respectively. In the Hasselback and
Reinstein (1995) study, Advances in Accounting In-
formation Systems was ranked No. 19 and Journal of
Information Systems was ranked No. 26.

Using the geometric means calculated in Table 3,
the research productivity of al AIS faculty was

weighted for quality of journal in which each publi-
cation appeared. Each publication was multiplied by
the journal quality ranking to derive a quality rating.
Table 4 lists the top 50 AIS faculty according to this
weighting for quality measurement.

In order to calculate the research productivity by
institution, the data was sorted by author’s current af -
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filiation and then totaled per ingtitution. As a result,
the institutional productivity as shown in Table 5 is
based on the cumulative record of the existing em-
ployees. Table 5 provides data for &l publications by
existing systems faculty and for the systems publica-
tions. The number of publications was then adjusted
by counting a sole authored article as one publication
and a coauthored article as half apublication. Finaly,
the articles were weighted for quality as shown in the
last two columns of Table 5. The universities are
listed in order of weighted rank. In addition, the ad-
justed rank also appears for comparison purposes.

The same procedures as mentioned above were also
used to derive publication productivity of doctora
granting ingtitutions (Table 6). While the order changes
somewhat when comparing rankings adjusted for sole
and coauthored publications to rankings weighted for
quality, the top 10 doctora granting schools remained
constant. Interestingly, several of those schools do not
have a strong systems component. This indicates that
many systems researchers have learned their systems
skills somewhere other than their doctoral program.
This is not surprising given that many of the top re-
searchers entered academia prior to systems being an
integral part of the curriculum.

5. Discussion

There are several implications that should be noted
from the above results. Much of the research that has
been done by AlS researchersis outside of the systems
domain. There could be several reasons for this. Most
of the systems researchers were probably trained in
traditional accounting programs that did not include a
strong systems component. As a result, early research
may have been in areas other than systems. Another
reason may be that systems researchers need to publish
outside the systems area for tenure purposes. If the ac-
counting information systems journals are not gener-
ally perceived as high quality publications, systems
faculty may fedl it necessary to maintain two streams
of research in order to publish in more acceptable, tra-
ditional accounting journals. These factors may con-
tribute somewhat to the quality perception of the ac-
counting information systems journals.

The results regarding research productivity by
both doctoral granting institution and faculty affilia-
tion may provide pertinent information for both pro-
spective doctoral students and faculty candidates.
Faculty candidates could use this information to
identify environments conducive to pursuing a career
in AlS research. Prospective doctoral students could
also use the information to identify programs that
emphasize AlS as a strong academic component of

an education. One limitation of examining productiv-
ity by doctoral granting institutions is that in many
cases one individua dominates the productivity.
Case Western is a prime example—the totd is 24.5
and one graduate published 19.5 of those pieces.

The rating of journalsin Table 5 is aso quite in-
teresting in that many of the journals that are highly
rated for AlS research have not traditionally been re-
ceptive to AlS manuscripts. These ratings may be in-
dicative of a growing belief that accounting must be
viewed as an information systems discipline and the
desire that these outlets will become more receptive
over time. In other words, they may reflect the belief
that systems will become mainstream accounting asthe
field advances through the technological revolution.

One of the mgjor limitations that must be consid-
ered when reviewing these resultsis that the impact in-
dividual articles may have had on the field are not con-
sidered. Rather, articles are valued by the quality of the
journal, not the quality of the paper. Asacasein point,
take McCarthy's 1982 REA paper which has undoubt-
edly had the most impact on the AIS discipline over
the years; yet it would be rated equally with any other
AIS paper appearing in The Accounting Review. This
becomes even more evident when considering that of
the papers receiving the notable contribution to the lit-
erature award from the Information Systems Section
of the AAA, about half of these papers have been pub-
lished in journals rated less than 100. Another way of
considering the impact of individual articlesis how of-
ten they are referenced in other articles. An article that
is frequently referenced may well be considered as
higher quality than an article not referenced as often.

While surveying the top 25 AIS researchers is a
strength of the study, it could aso be considered alimi-
tation. Since these researchers should be knowledgeable
of publication outlets, their opinion on the journal qual-
ity can be considered a reasonable method for measur-
ing the journals in this study; however, it could be
viewed that a limited number of researchers opinions
were used to determine the journal quality comparisons.

A final limitation that must be acknowledged is
the potential for error in accumulating the data. The
titles of 15 years of articles from 45 journals were
collected using a combination of sources. While every
effort was made to identify each article, attribute it to
the correct author, and appropriately classify it as sys-
tems, there clearly is potential for error in the data.
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