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Abstract

This paper presents the development of a comprehensive ERP bibliography
covering five years from 2000 to 2004. The paper documents the work-in
progress on an Endnote database covering categorized ERP research with
abstracts and full-text articles. The database is based on refined extractions of
large full-text databases and the AIS and ACM databases. The database thus
outlines a comprehensive bibliography of ERP research and this work is
promoted as a research tool for students and researchers.

Introduction

Today virtually every major business has implemented one or more ERP systems or
more simply enterprise systems (ES). A recent study in Denmark revealed that more
than 75 % of the 500 largest enterprises had implemented one or more ERP systems.
The systems in the survey were 2.8 years on average. Based on that we concluded that
ERP is to be considered a persistent part of any business and the management and
organization of upgrades and innovative use of ERP is to be considered in any
business context. It is estimated that organizations worldwide have spent around
US$18.3 billion every year on ES.

The concept of ES is often explained through the evolution of ERP (Klaus, Rosemann
& Gable, 2000; and Markus & Tanis, 2000). The concept of Enterprise Systems (ES)
has evolved over almost fifty years, driven by: the changing business requirements,
the new technologies, and software vendors’ development capabilities. In the recent
years ES has developed tremendously and the ERP systems evolved into ERP 11
systems (Maller, 2004).

Parallel to the evolution of the ES concept, ERP research has exploded in amount and
scope. Consequently navigating in the published ERP research has become
increasingly difficult. This working paper presents the status of an Endnote database
with a bibliography on ERP research 2000-2004.

The ERP bibliography materialized as our own private research tool. It has now been
updated and is promoted as a tool to assist our students and colleagues in gaining an
overview of existing ERP research.

The purpose of this paper is twofold: First the paper documents the Endnote database
and the work done until now; second, the paper discusses the implications of the work
and proposes the next steps.



Background

The work with this ERP bibliography was initiated in 2002 and ended in 2004.
Initially this bibliography emerged as a side-effect of a literature survey. The first part
of the work was undertaken during a project on ERP/APS implementation and the
second part during a project on ERP management. Two different groups of students
worked on these projects, and they had various roles in creating the database. The
status of the work is that now we have categorized almost five years of ERP research
from 2000 to 2004. The last part of 2004 will be covered during the spring 2005.

The background in 2002 for this work was the need to get a broad overview of the
recent ERP research. One of the important references at the time this work was
initiated was Esteves & Pastor (2001)! who provided an annotated bibliography of
ERP research. Esteves & Pastor scanned key IS journals and conferences for the
period of 1997-2000. This way they ended up with a total of 189 ERP papers.

1997 1958 19599 2000 Total
IS Events:
ACIS 0 2 1 1 4
AMCIS 1 2 32 29 64
ECIS 0 2 4 5 11
EMRFS - - 29 - 29
HICSS 0 0 3 3 6
ICIS 1 4 4 7 16
PACIS 1 - - 3 4
Others 1 5 9 9 24
IS Journals 0 2 3 16 21
Other Sources 1 2 4 3 10
Total: 5 19 89 76 189

Figure 1 ERP Publications at Selected International IS Conferences 1997-2000 (Esteves & Pastor,
2001).

As illustrated in table 1 this survey captured the Y2K boom of interest in ERP.
Esteves & Pastor surveyed and categorized the papers according to their own ERP
lifecycle model, and of the papers within that framework the majority was on
implementation issues (78). The papers surveyed were annotated with 2 or 3 lines of
comments.

Another systematic literature review was published by Dong, Neufeld & Higgins
(2002)%.This paper offers a review of peer-reviewed papers in the ES literature 1998-
2002 and analyzes the reviewed articles in terms of research design, time period, and
Epistemology. This study however only identified 44 papers.

! Esteves, J., & Pastor, J. (2001). Enterprise resource planning systems research: An annotated
bibliography. Communications of the AlS, 7(8), 1-52.

? Dong, L., Neufeld D. & Higgins C. (2002) The Iceberg on the Sea: What Do You See? Proceedings
of the Eighth Americas Conference on Information Systems, pp. 857-864.



The annotated bibliography was a quite useful research paper. Not due to an in-depth
analysis of the papers, but due to the fact that the paper provided an excellent
overview of the field, the research and teaching issues.

At the time we began building our ERP bibliography, getting an overview was a key
issue. We had different topics and angles we wanted to research. But we also wanted
to be able to go deeper into a subject, and preferably we would like to have the full
text available. Therefore we decided to build a database based on the full text ERP
papers we were able to acquire. The database was built during the autumn 2003, and
since then it has been updated during the summer 2004. This paper reports the status
of the work as of the autumn 2004.

The resulting ERP bibliography is an Endnote database containing 739 references
with keywords, abstracts and hyperlinks to full text articles. The next section explains
the methodology for building the database and the proceeding section presents the
findings. The last sections in this paper discuss the implications of the work and
suggest further developments.

Methodology

The focus in this study is to build a comprehensive bibliography on ERP research.
Comprehensive in this context is interpreted as every paper we could get hold on
electronically and categorized in a database with keywords and abstracts.

ERP research could be categorized as ERP-(implementation etc.), Enterprise Resource
Planning, Enterprise, Enterprise Systems, and other similar terms. Unfortunately there
is no unique way of addressing ERP research. Another problem is that ERP is used in
other areas such as neurology (Event-Related Potential). Consequently there was a
need to clean the data manually.

The requirements for full text articles made us aggregate the full-text articles found in
a number of databases that were online available to us from Aalborg University and
Aarhus School of Business. These libraries however often change their offering of
databases. All the databases had very different features, search capabilities and they
are indexed and organized differently. In addition to that, the databases develop and
change over time. Journals are added and removed to the databases and different
embargo policies from the publishers make access to full-text delayed. Finally some
of the databases were flooded with magazine articles and industry reports that were
uninteresting to this study.

Therefore it was decided only to search peer-reviewed papers (if possible) with more
than 2 pages in order to avoid editorials, book-reviews, viewpoints etc.

The overall strategy for building the ERP bibliography was to:
¢ Include and aggregate as many relevant bibliographic databases as possible
e Select peer-review papers with full-text available and more pages than 2

e Search to 1) ERP in keywords; 2) ERP in title; 3) ERP in other fields
excluding full-text

e Develop a specific search strategy for each different database

The bibliography is based on ten different bibliographic databases. After extracting
from these databases, the papers are reviewed in order to assure that only relevant
papers are included, and then the data is combined in one bibliography and duplicates



are removed. An overview of these databases is found in table 2 and they are
reviewed in the following section.

Bibliographic databases

The bibliographic databases in general are from three different categories of
providers:

e Professional organizations
e The publisher of research journals
e Specialized database providers

The professional organizations usually have a narrow scope in terms of topics,
whereas the publishers have a broad scope and often they have better meta-data on the
articles. The database providers usually aggregate data from publishers and
professional organizations and they often aim for “one-stop” services.

During this project we have reviewed ten bibliographic databases: Two databases
from professional organizations (AIS and ACM), three databases from publishers
(Elsevier, Emerald and Wiley Interscience) and five database providers (EBSCO,
ProQuest, DADS, SwetsWise and General BusinessFile). During the project our
libraries changed their services and some of the databases were discontinued and
other emerged.

Association for Information Systems (AIS)

The Association for Information System Electronic Library (AlSeL) is an electronic
repository for the ICIS and AMCIS conference proceedings. AlSeL is a membership
resource of AIS. Currently a basic search on AIS yields 300 conference papers on
ERP. They are badly organized and have no proper meta-information. AIS member
also have access to MISQ (19 papers on ERP) MISQ Executive, CAIS and JAIS.

Association for Computing Machinery (ACM)

ACM, the Association for Computing Machinery, is an international scientific and
educational organization dedicated to advancing the arts, sciences, and applications of
information technology. With a world-wide membership ACM is a leading resource
for computing professionals and students working in the various fields of Information
Technology, and for interpreting the impact of information technology on society. The
ACM Digital Library features electronic publication of ACM magazines, journals,
and proceedings, with a six-year online archive and a bibliographical reference
database going back to 1985 for most ACM publications. A search on ERP yields 439
references.

Emerald

Emerald publishes the widest range of management titles and library & information
services titles by any publisher world-wide. Subjects covered include management,
HRM, Marketing, Librarianship, Mechanical engineering, electronic and electrical
engineering. Emerald contains 42,000 searchable articles from over 100 Emerald
journals. A basic search on Emerald yields 96 titles with ERP in all fields excluding
full-text.



Science Direct (Elsevier)

ScienceDirect is the world's largest electronic collection of science, technology and
medicine full text and bibliographic information. Since its launch in 1997,
ScienceDirect has evolved from a web database of Elsevier journals to one of the
world's largest providers of scientific, technical and medical (STM) literature.

A basic search on Science Direct renders 2408 titles with ERP in abstract, title and
keywords, which are narrowed down to 243 when limited to business, management
and accounting; computer science; decision science; engineering and social sciences.

Wiley Interscience

Wiley InterScience provides access to publications from John Wiley & Sons. It
features over 1,000 journals, major reference works, and online books. A Search on
ERP in journals on business and computer science yields 890 references. Wiley only
recently emerged as a potential database to us.

EBSCO (Business Source Premier)

EBSCO Publishing offers a broad range of full text and bibliographic databases and
via EBSCOhost the database Business Source Premier can be reached. As the world’s
largest full text business database, Business Source Premier provides full text for
more than 7,400 scholarly business journals and other sources, including full text for
nearly 1,100 peer-reviewed business publications. Coverage includes virtually all
subject areas related to business. This database provides full text (PDF) for more than
350 of the top scholarly journals dating as far back as 1922. This database is updated
on a daily basis via EBSCOhost.

A basic search on EBSCO renders 3056 titles which are narrowed down to 276 when
limited to full text and peer-reviewed periodicals articles larger than 2 pages.

ProQuest

The ProQuest online information service provides access to thousands of current
periodicals and newspapers. Many of them, which are updated daily and contain full-
text articles, are available from 1986. The central databases are ABI/Inform and
Academic Research Library. A basic search on ProQuest renders 224 ERP titles in
scholarly journals with full-text.

General BusinessFile

General BusinessFile International provides access to a combination of international
broker research reports, trade publications, newspapers, journals and company
directory listings with full-text and images. This database can be used to analyze
company performance and activity, industry events and trends as well as the latest
news in management, economics and politics. In 2003 only 43 references were found
here, but for us this database service is now discontinued.

SwetsWise

SwetsWise is a web-based service from Swets Information Services - one of the
world's largest providers of subscription and information management solutions. With
8474 full text publications from 318 publishers currently available, SwetsWise
provides a comprehensive source for electronic publications. In 2003 we found 92
references, but for us this database service is now discontinued.



Digital Article Database Service (DADS)

DADS is a collection of bibliographic information, some including abstracts and some
including full text versions of articles, from a number of different sources. In DADS
you will be able to access data from several providers, including databases (such as
ABI/Inform, COMPENDEX and INSPEC), publishers (such as Academic Press,
Blackwell Publishers, Elsevier, Emerald, Karger, Kluwer, Oxford University Press,
Springer, Swetscan) and organizations (such as IEEE/IEE Electronic Library - IEL).
There are a total of more than 18,000 journals registered in DADS.

A basic search on DADS full-text articles yields 2211 titles with ERP in all fields. 267
of those are from IEL that includes conferences on IS (e.g. the HICSS conference).
Endnote export of the references is possible. DADS only recently emerged as a
service to us.

The ERP research database

The ERP research database has been built by aggregating the ERP papers from the
available bibliographic databases. Only papers with full-text available have been
included. Furthermore papers irrelevant to ERP research have been removed and
additional papers relevant to ERP research have been included manually.

The ERP research database is an Endnote database that is cleaned in order to
compensate for different formats of the underlying databases. The following fields
have been validated to be consistent across the database: author, title,
journal/conference, year, keywords, abstract and URL (link to full text pdf-file).

The ERP research database has been built up in three steps. The prototype of the
database was established during the summer of 2003. This database had 574
references and was built on seven sources:

e Proquest (242)

e SwetsWise (120)

e EBSCO (106)

e Science Direct (76)

e General BusinessFile (9)
e AIS(21)

The second version of the database was enhanced by including ACM and is updated
to include research up until 7/1 2004. The ERP research database currently contains
739 references.

The third and final step can be finished as soon as the databases are updated with
bibliographic data on the entire 2004. This will be possible early spring 2005.

In table 1 we have outlined the total number of ERP references and the development
of ERP research papers during the past five years. The ERP research database is
benchmarked to the bibliographical databases. The survey of the bibliographic
databases is based on the databases that are presently available to us. The DADS and
the Wiley Interscience database are not included in the present version of the ERP
research database, but these references will be included in the final version.



Database 2000 2001 2002 2003 2004 Total
EBSCO (Business 26 25 50 84 31 276
Source Premier )

Science Direct 15 20 34 68 56 243
(Elsevier)

Emerald 6 24 15 20 20 96
Proquest 39 43 35 42 10 224
(ABl/inform)

ACM 54 50 52 48 39 200
AlS (300)
Wiley Interscience 110 111 91 94 74 890
DADS 290 347 296 529 336 2211
ERP Research 159 178 159 158 85 739
database

Table 1 Number of ERP by year in the bibliographical databases

Findings

This section describes the ERP bibliography by analyzing the research database. Here
we present five different views on the bibliography.

The total number of papers in the ERP research database may be analyzed and divided
into two groups: journal papers and conference papers. In table 2 the number of
papers based on paper type and years is illustrated.

Paper type/year 2000 2001 2002 2003 2004 Total
Conference papers 6 74 59 20 20 179
Journal papers 153 104 100 138 65 560
ERP Research 159 178 159 158 85 739
database

Table 2 Number of ERP paper by paper type and year
The ERP papers are published in 212 different journals. 13 journals have published
more than 6 ERP papers. These 13 journals have published 26% of the researched

journal papers.

Journal Number of articles
1. Business Process Management Journal 19
2. European Journal of Operations Research 15
3. Industrial Management + Data Systems 14
4. Strategic Finance 13
5. Information Systems Frontiers 12
6. Lecture Notes in Computer Science 11
7. Information & Management 10
8. Journal of Information Technology 10
9. Computers in Industry 9
10. Communications of the ACM 9
11. International Journal of Production Economics 8
12. Information Systems Management 7
13. International Journal of Accounting Information Systems | 7
Total 144

Table 3 Number of ERP papers in journal (top 13)




There are 1158 different authors of ERP papers. The single most productive ERP
researcher is Michael Rosemann from Queensland University of Technology who
published 11 papers and number 2 is Glenn Stewart, also from Queensland University
of Technology. The top 7 of the authors are illustrated in table 4.

Authors Number of
articles

1. Rosemann, M 11

2. Stewart, G 9

3. Somers, TM 8

4. Huang, JC; Newell, S 7

5. Al-Mashari, M; Gunasekaran, A; Nelsen, KG; Mabert VA 6

6. Scott, JE; Pawlowski, SD; Irani, Z; Volkov, O; Pan, SL; Verville, JC; | 5

Gable, GG; Halingten, A;

7. Venkataramanan, MA; Ash, CG; van der Aalst, WMP; Light, B; 4
Ashok, S; Simon, SJ; Esteves, J; Taizan, C; Thermstocleus, M; Ng,
CSP; Burn JM; Soh, C; Yen, DC; Watson, E; Bendoly, E;

Total 166

Table 4 Most published ERP authors

There are 1612 different keywords used for classifying ERP papers. Naturally the
most frequent keywords are Enterprise Resource Planning; ERP; ERP Systems;
Enterprise Resource Planning Systems; and Enterprise Systems with 307 occurrences
in the database. The 15 keywords with more references than 10 are shown in table 6.

Keyword Occurrences
1. Implementation (ERP-) 42
2. Information Technology 35
3. Studies 35
4. Business Planning 29
5. (System) Integration 26
6. Supply(-)Chain (Management) 25
7. Information Systems 19
8. Organizational Change 18
9. Resource Management 17
10. Software 15
11. Resource Allocation 14
12. Business Process Reengineering | 13
13. Business Enterprises 12
14. Electronic Commerce 11
15. Critical Success Factors 10

Table 5 Most frequent used Keywords in ERP papers

To identify any patterns in the references we have used the tool RefViz
(www.refviz.com). RefViz processes each dataset with an unbiased review of all
terms found in the title and abstract/notes fields (and exclude references with missing
abstract/notes). It essentially groups the literature the same way you would stack
papers. RefViz provides a way to explore the ERP literature visually. It analyzes the




bibliography by thematic content and presents an at-a-glance overview of the main
topics discussed in bibliography.

RefViz uses algorithms to divide a set of papers into concept-based groups. Starting
with a vocabulary list determined for each set of references, RefViz uses a statistical
model to find key concepts. RefViz sorts references into groups in the following
steps: 1) Identify words that represent key concepts, primary and secondary, for a
reference set; 2) Use the key concepts to create a mathematical signature for each
reference; and 3) Apply standard mathematical clustering algorithms to partition the
reference set into groups of similar papers.

RefViz was able to process 644 of the references and the program identified 25
concept-based groups. Table 6 lists these 25 clusters, the three most used keywords in
the group, and the number of bibliographic references. The analysis results in two
very large and general groups, one large group on implementation, nine groups with
different of angles on ERP, and 13 groups with less than 10 references.

Cluster | Three most used keywords References
16. erp; enterprise; resource 190
13. enterprise; plan; resource 109
17. erp; implementation; enterprise 106
11. model; enterprise; plan 51
6. process; business; enterprise 39
19. management; change; case 27
0. enterprise; manufacture; customer 26
9. chain; supply; management 18
14, project; implementation; factor 16
12. model; management; development 15
7. business; electronic; future 13
4. software; perspective; business 10
1. framework; build; challenge 4
2. service; cost; business 4
15. service; function; management 3
23. development; organizational; capability 3
5. performance; factor; improvement 2
3. Culture 1
8. computer; network 1
10. architecture; article; domain 1
20. action; benefit; decision 1
21. component; education; factor 1
22. field; foundation; human 1
24, activity; development; environment 1
18. article; build; decision 1

Total 644

Table 6 Clusters in the ERP bibliography

The relations between the groups may be explored visually. Figure 2 is a proximity
map of the ERP bibliography. The five largest groups have been outlined in the map.



Figure 2 Proximity map from RefViz (clusters 16, 13, 17, 11 and 6 marked)

Based on the meaning of the keywords and the number of references, clusters 17, 11,
6 19,0, 9, 14, 12, 7 and 4 are candidates for further studies. E.g. cluster 9 on supply
chain management shares a technical angle which could be a topic of its own. Also a
closer study of two large general clusters (17 and 16) may be of interest, and finally it
may be of interest to study some of the outliers like culture (cluster 3).

Implications

A comprehensive bibliography provides a different view on a field than a traditional
literature survey. Not necessarily a better view, but it may supplement and enrich the
traditional literature studies.

One of the differences is that quality and impact of the paper are not explicitly
considered. On the other hand, the fact that we are only including research that has
been reviewed and published is of couse an indicator of quality, but there are still a
number of insignificant papers in the bibliography. The only way to remove them is to
apply a subjective quality measure.

The quality of data is an issue. Different databases have different quality of meta-data.
On the other hand, the value of this study is the combination of different bibliographic
databases.

To give some examples of issues in this study: The same journal may have different
names or may have changed name. Or authors are recorded by different name
combinations. We can solve some of these problems, but not all, and not in a
consistent way. Another issue may be that ERP is too broad a concept to cover. ERP
is so broad that it is fair to assume that the words and concepts have very different
meanings.

10



To a student or a researcher the bibliography offers a convenient way of browsing
through the abstracts, getting an overview of the research, and selecting papers for
further study. This is also possible using the traditional online library resources, but it
will often imply searches in several databases and there will be a lot of “noise” from
an ERP perspective.

When the database is used outside of our campus, the full-text articles may not be
available. However we believe that most research libraries have these resources
available or are able to acquire the papers. Eventually the database should be extended
to include the Digital Object Identifier (DOI) of every article in the database. The
manual inclusions/exclusions should also be formalized and documented.

Conclusions

This paper has now presented a comprehensive ERP research bibliography 2000-2005
and discusses the development of the database. The work is still in progress and will
be finalized when the bibliographic databases used in this study has been updated to
include the complete references for 2004.

The ERP database will be improved further by: 1) formalizing the inclusion and
exclusion criteria used; 2) providing a persistent link to all papers.

In the meantime we propose this bibliography as a tool to our colleagues and students
at this early stage in order to obtain feedback for the further work. This work will
include a more traditional review paper of the ERP research 2000-2005.
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