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Preserving knowledge on IS business value:
what literature reviews have done
Abstract
The economic relevance of information systems has been studied for many years and has
attracted an abundance of research papers. However, the “productivity paradoxon” of the
90s, Carr’s widely recognized paper “IT doesn’t matter”, and several studies that do not find
a positive correlation between IS investments and economic performance reveal long-lasting
difficulties for IS researchers to explain “IS business value”. Business executives and
researchers also continue to question the value of IS investments. This raises the question of
whether literature reviews have tapped their potential to address the concerns by covering
key research areas of IS business value and preserving their key findings. In order to
address this question, this paper identifies and describes 12 key research areas, and
synthesizes what literature reviews published in pertinent academic outlets have done to
preserve knowledge. The analysis of 22 literature reviews shows that some crucial areas
have not been (sufficiently) covered. They provide fertile areas for future literature reviews.
As this work is based on the results of more than 200 research papers, it is capable of
drawing a comprehensive picture of the current state-of-the-art in IS business value
research.
Keywords
Business value, Information systems, Literature review, Meta review

Ökonomischer Wert von Informationssystemen: Beitrag
von Literatur-Reviews zum Wissenserhalt
Abstract
Die ökonomische Bedeutung von Informationssystemen wird seit vielen Jahren untersucht
und es ist mittlerweile eine Fülle von Forschungsbeiträgen entstanden. Dennoch sahen sich
Forscher in der Vergangenheit der steten Herausforderung gegenüber, den ökonomischen
Wert von Informationssystemen zu erklären. Diese Herausforderung dokumentiert sich u.a.
im so genannten Produktivitätsparadoxon der 90er Jahre, in dem viel beachteten Artikel „IT
doesn’t matter“ von Carr und in diversen Studien, die keinen empirischen Nachweis der
Korrelation zwischen Investitionen in Informationssystemen und ökonomischem Output
erbringen konnten. Die Kritik am Nutzen von Investitionen in Informationssysteme ist auch
weiterhin präsent, sie wird sowohl von einigen Praktikern als auch Forschern geteilt.
Basierend auf dieser Kritik erhebt sich die Frage, inwiefern Literatur-Reviews ihr Potential
genutzt haben, dieser Kritik zu begegnen, indem sie zentrale Forschungsfelder der
ökonomischen Bewertung von Informationssystemen untersucht und deren Kernergebnisse
herausgestellt haben. Zur Beantwortung dieser Frage identifiziert und beschreibt dieser
Artikel zunächst 12 zentrale Forschungsfelder und analysiert anschließend für jedes
Forschungsfeld, welchen Beitrag zum Wissenserhalt einschlägige Literatur-Reviews
insgesamt geleistet haben. Die Analyse von 22 Literatur-Reviews verdeutlicht, dass einige
wesentliche Forschungsfelder vernachlässigt wurden, die es in zukünftigen Reviews zu
adressieren gilt. Da der vorliegende Beitrag auf den Ergebnissen von mehr als 200
internationalen Forschungsbeiträgen basiert, kann ein umfassender State-of-the-art der
Erforschung des ökonomischen Werts von Informationssystemen dargestellt werden.
Keywords
Ökonomischer Wert, Informationssysteme, Literatur-Review, Meta-Review
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Teaser
Based on a comprehensive literature search, this meta review analyzes to what extent past
literature reviews on IS business value have covered key research areas and preserved their
key findings. The results show that while some areas have been explored extensively, some
other crucial areas, such as accounting performance, the growth of intangible assets, and the
differentiation between economic output and derived or perceived value, have been
neglected. They need to be considered in future reviews. The results also reveal those
research areas where even primary research is weak and needs to get intensified before
literature reviews can be applied to synthesize findings.
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1 Introduction
Information systems (IS) started to be embedded in economic environments many decades
ago and are even considered commodity inputs nowadays (Carr 2003). The reliance on IS
has meanwhile occurred to an extent that for some firms the failure of IS impedes or even
renders business activities impossible. IS have also gained macroeconomic importance:
according to the World Information Technology Services Alliance (WITSA 2008, p. 1), the
global marketplace for information and communication technology is likely to have topped
$3.7 trillion in 2008. The economic relevance of IS has made research on “IS business value”
highly attractive to researchers, who have shaped the academic discussion by publishing an
abundance of research papers, according to the literature reviews analyzed in this paper.
Some researchers provide sobering arguments on the economic relevance of IS. For
example, West and Courtney (1993) and Hitt and Brynjolffson (1996) doubt the strategic
power of IS, and argue that IS are commodities and that any IS-based advantages will be
soon eroded. Carr (2003) sums up doubts by even entitling his paper “IT doesn’t matter”.
Another discourse is rooted in empirical studies that do not find evidence that IS positively
affect performance (Dos Santos et al. 1993; Rai et al. 1997; Im et al. 2001; Dehning and
Stratopoulos 2002; Ko and Osei-Bryson 2004; Stiroh and Botsch 2007). Apparently, IS
researchers have (at least not fully) managed to identify and to explain the economic
relevance of IS. Business executives and researchers continue to question the value of IS
investments, as Kohli and Grover (2008, p. 23) note in their recent review. However,
answering this question is regarded fundamental to the contribution of the IS discipline
(Agarwal and Lucas 2005).
A straightforward approach to reveal IS business value is to synthesize empirical findings of
the literature. However, the large number of studies is accompanied by a variety of methods,
research objects, research models, and findings. The discussion of IS business value has
reached a high level of complexity, which makes it extremely difficult to overlook key
research findings. This complexity has been addressed by researchers who published
literature reviews in as many as 15 different outlets, including such pertinent journals as
MISQ, ISR, JMIS, EJIS, ICIS, CACM, JAIS, and ACM Computing Surveys. In the presence
of the aforementioned critics on IS, the question arises to what extent knowledge on IS
business value has been preserved through prior reviews. This leads us to the research
question of this paper:
To what extent have past reviews neglected or even ignored to cover key research
areas of IS business value research and to preserve their key findings?
The importance of this question is leveraged by the argument of Kohli and Grover (2008),
who hypothesize that past research on IS business value has either disregarded or
underemphasized increasingly important research areas and questions.
The overall goal of this work is to answer the research question by a) identifying and
describing central findings in key research areas of IS business value research, and b)
synthesizing what literature reviews have done to preserve knowledge. Through the
methodological lens, this paper is a review of literature reviews, and thus a “meta review”.
Thereby, it differs from a recently published review on the value of information systems
(Urbach et al. 2009) in the research method and in the objects under investigation.
The remainder of this paper is organized as follows: Section 2 provides the theoretical
background of IS business value research and literature review methodology. In Section 3,
the research framework and methodology of this paper is presented. Section 4 uses a
taxonomy to condense main fields in IS business value research. Section 5 analyzes to what
extent the research fields have been addressed in literature reviews. Finally, Section 6
concludes this article and presents specific high-priority recommendations for future
research.
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2 Theoretical background
From a methodological point of view, a meta (literature) review is a particular type of review
and can thereby draw on review methodology. This section draws on this methodology and
follows the recommendation of Webster and Watson (2002, p. xv), who suggest that a review
paper should provide elaborate definitions of key variables of the review and should set the
boundaries on the review. In this paper, key variables are “information systems” and “IS
business value.
2.1 Information systems (IS)
The academic field of IS is terminologically pervaded by the usage of syntactically similar
notions, such as “information system (IS)”, “information technology (IT)” and “information and
communication technology (ICT)”. However, these notions often lack any precise semantic
definitions. Reviewing articles published in “Information Systems Research”, Orlikowski and
Iacono (2001) find that the “IT artifact” has not been theorized and is widely interpreted
depending on the specific research context. The notional fuzziness and heterogeneous
semantics in literature is not surprising, because information systems discipline does not yet
provide a broadly-accepted or even standardized ontology. In this review, we adopt the
“holistic” view on IS, as described in the ATIS Telecom Glossary (ATIS 2007) (option 3):”The
entire infrastructure, organization, personnel, and components for the collection, processing,
storage, transmission, display, dissemination, and disposition of information.”
2.2 IS business value
We frame IS business value research by defining notion and scope and the level, object and
time of evaluation.
IS literature offers a variety of notions and semantics. For example, early works use the
notions “value”, “benefit”, “outcome” or “worth“ (Wiseman 1992), Melville et al. (2004)
investigate “organizational performance”, and Kohli and Grover (2008) refer to value as the
“economic impact”. This variety in terminology does not only mirror notional inconsistencies,
it also reflects different understandings of how to operationalize the economic impact of IS.
For example, a large subset of empirical studies apply econometric approaches by analyzing
the relationship between IS investments and economic variables, such as productivity
(Brynjolfsson and Hitt 1996), “Return on Sales” (Bharadwaj 2000), or Tobin’s q (Brynjolfsson
and Yang 1999). Other studies stress that, beyond financial and non-financial measures,
intangible assets can be affected by IS investments (Irani 2002; Kohli and Grover 2008). The
discussion becomes even more complicated when researchers also distinguish between
what the particular outcome of an IS investment is and how this outcome is interpreted. The
interpretation of a particular outcome depends on the view of the particular evaluator (Sylla
and Wen 2002, 242), on what competitors have achieved (Dehning and Richardson 2002,
23), and what is finally done to exploit it (Alshawi et al. 2003p. 419). As this review is
dedicated to the identification of uncharted territories in IS business value research, it does
not exclude any of the aforementioned facets. Rather, they are used to structure research
findings.
Literature suggests different levels for the examination of the economic impact of IS. A widely
used classification distinguishes individual level, firm level, industry level and economy level
(Bakos 1987; Kauffman and Weill 1989; Brynjolfsson and Yang 1996; Devaraj and Kohli
2000; Chau et al. 2007). In addition, research also analyzes consumer surplus (Bakos 1987;
Brynjolfsson and Yang 1996; Devaraj and Kohli 2000). This work does not exclude any of
these levels.
Consistent with the holistic definition of IS adopted in this paper, we address the economic
impact of investments in information technology, in organizational assets, and in personnel.
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As Kohli and Grover (2008, p. 25) stress, research on IS value can be of “ex ante” and “ex
post” nature. While “ex ante” research is closely related to decision making, “ex post”
research is dedicated to the control of past expenses. This work includes both streams of
research.

3 Research design and methodology
The methodology used in this paper is based on the theoretical research framework shown in
Fig. 1. The bold rectangles and arrows indicate those parts that are focused in this work.

Fig. 1 Methodological research framework
“Literature review” is an established research methodology (Salipante et al. 1982; Cooper
and Hedges 1994; White 1994). It is of particular importance for IS research, as stressed by
Webster and Watson (2002, p. xiii f), who argue that the literature review “[…] facilitates
theory development, closes areas where a plethora of research exists, and uncovers areas
where research is needed. […][T]he literature review represents the foundation for research
in IS. As such, review articles are critical to strengthening IS as a field of study.” The
relevance of literature reviews has also been addressed in renowned IS journals. For
example, several years ago “MIS Quarterly” launched its “MISQ Review Department”
(Watson 2001), a unit dedicated to the publication of literature reviews. Another example is
the journal “WIRTSCHAFTSINFORMATIK”, which publishes this literature review in its
“State-of-the-Art” column. The journals “European Journal of Information System” and the
“Journal of Management Information Systems” are examples of renowned journals that
explicitly include review papers and surveys in their scope of invited contributions.
Apparently, literature reviews are an appreciated and highly important methodology in IS
research. This paper draws on this importance twofold: it analyzes those reviews that
address the domain “IS business value”, and it applies (meta) review methodology by itself.
Meta review methodology is still in its infancy in terms of methodology and application.
However, a straightforward approach is to apply “review methodology”, which can be
regarded as a methodological generalization of “meta review methodology”. Thus, we apply
“review methodology” and draw upon the work of Webster and Watson (2002). They
particularly stress the importance of identifying relevant literature and structuring the review.
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We performed a title search in pertinent journal databases, namely Business Source
Premier, MLA International Bibliography, EconLit, ScienceDirect, IEEE Xplore, the ACM
Digital Library, and Web of Science. The logical search string was (“information technology”
OR “information systems”) AND (“value” OR “investment” OR “productivity” OR “competitive”
OR “performance” OR “measurement” OR “evaluation” OR “profit” OR “efficiency”). We
further scanned the table of contents of the following journals (listed in alphabetical order):
Academy of Management Review, ACM Transactions on Information Systems, American
Economic Review, Communications of the ACM, European Journal of Information Systems,
Information Systems Journal, Information Systems Research, Journal of Management
Information Systems, Journal of the AIS, Management Science, MIS Quarterly, and
Wirtschaftsinformatik.
Regarding the structure of the review, we apply a concept-centric approach, with research
fields being the concepts. More specifically, we adapt the matrix approach of Salipante
(1982) by tabulating review articles against research areas (concepts).
This article considers 22 literature reviews on IS business value research, which have been
published since 1989 in peer-reviewed journals or peer-reviewed conference proceedings.
More specifically, we use the following reviews, which are listed in chronological order and
described in detail in Annex A: (Kauffman and Weill 1989; DeLone and McLean 1992;
Brynjolfsson 1993; Soh and Markus 1995; Brynjolfsson and Yang 1996; Potthof 1998; Sircar
et al. 1998; Seddon et al. 1999; Bannister and Remenyi 2000; Chan 2000; Devaraj and Kohli
2000; Dehning and Richardson 2002; Irani and Love 2002; Sylla and Wen 2002; Dedrick et
al. 2003; Melville et al. 2004; Walter and Spitta 2004; Piccoli and Ives 2005; Chau et al.
2007; Wan et al. 2007; Kohli and Grover 2008; Pare et al. 2008).
In order to avoid confusion between “research papers” and “literature reviews”, it should be
noticed that we use the findings of research papers to define key research fields in Section 4.
Literature reviews are used in Section 5 in order to analyze the extent to which these fields
have been covered in literature reviews.

4 Key areas of IS business value research
The literature on IS business value provides a variety of taxonomies, which are rooted in
different perspectives of the authors. For example, DeLone and McLean (1992) analyze the
dependent variable and suggest categories of IS success, Seddon et al. (1999) provide a
taxonomy that accounts for the type of IS asset used and different stakeholders, and Irani
and Love (2002) focus on IS investment evaluation methodology and provide a taxonomy of
investment appraisal techniques. As the goal of this paper is to provide a broad picture of
concepts in IS business value research, we do not focus on a single perspective or
taxonomy. We rather identify those dimensions that are widely adopted in the literature.
Finally we use these dimensions to shape the taxonomy on which our meta literature review
is based upon.
We find broad consensus in the literature that important dimensions of IS business value are
“performance measure” (DeLone and McLean 1992; Barua et al. 1995; Dehning and
Richardson 2002; Melville et al. 2004; Chau et al. 2007), the “level of measurement” (Bakos
1987; Brynjolfsson 1993; Dehning and Richardson 2002; Pare et al. 2008), the “type of IS
asset” (Weill 1992; Mahmood and Mann 1993; Rai et al. 1997; Seddon et al. 1999; Sircar et
al. 2000; Melville et al. 2004), “methods” (Chan 2000; Irani and Love 2002; Chau et al. 2007;
Pare et al. 2008), and “influencing factors” (contextual factors, lag effects, risk) (Weill and
Olson 1989; Barua et al. 1995; Davern and Kauffman 2000; Stiroh 2002; Ko and OseiBryson 2004; Melville et al. 2004; Dewan et al. 2007). While these dimensions address the
measurement of IS performance, researchers also stress the importance of questioning what
the value of a particular performance is (Dehning and Richardson 2002; Alshawi et al. 2003).
Thus, we add the dimension “value” to our taxonomy, which is shown in Fig. 2.
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Fig. 2 Taxonomy of IS business value research
We describe each of these dimensions in the following subsections and derive key research
fields. Prior to applying this procedure, we explain first why we consider “terminology” an
additional research field.
4.1 Terminology
For each academic discipline, a consistent terminology is essential to name relevant
constructs, to define its semantics and to resolve potential ambiguities. However, the
discussion in Section 2 already revealed some confusion in IS literature. The importance of
clearly defining the subject of research is pinpointed by Orlikowski and Iacono (2001, p. 121):
“[…] we propose that IS researchers begin to theorize specifically about IT artefacts, and
then incorporate these theories explicitly into their studies.” We define “Research field 1:
Terminology“.
4.2 Performance measure
Researchers have analyzed a variety of economic measures, such as productivity
(Brynjolfsson and Hitt 1996; Brynjolfsson and Hitt 2000), production efficiency (Thatcher and
Oliver 2001), consumer welfare (Thatcher and Pingry 2004), profit ratios (Weill 1992; Barua
et al. 1995), and also market-oriented measures (Bharadwaj et al. 1999; Brynjolfsson and
Yang 1999). The abundance of different aspects of IS success is addressed by researchers
who provide taxonomies to organize the diverse research (DeLone and McLean 1992; Irani
and Love 2002; Gable et al. 2008). A simple and often applied classification distinguishes
between process performance and firm performance, which subsumes market performance
and accounting performance (Barua et al. 1995; Dehning and Richardson 2002; Melville et
al. 2004). It is widely agreed that the impact of IS investments on firm performance is
intermediated by process performance (Barua et al. 1995; Soh and Markus 1995; Dehning
and Richardson 2002; Kim et al. 2006; Mittal and Nault 2009).
Among process performance measures, productivity is most intensively discussed. Some
early studies in the late 1980s and early 1990s did not find that IS considerably contributed to
8

productivity and economic growth at economy level (Baily 1986; Roach 1987; Jorgenson and
Stiroh 1995), at industry level (Roach 1991; Berndt and Morrison 1995), or at firm level
(Loveman 1994). One impact of these studies was the creation of the term “productivity
paradoxon”. However, with IS becoming a larger share of total capital investment (Dedrick et
al. 2003, p. 19), more recent studies find a major impact of IS investments on productivity
and economic growth in developed countries (Jorgenson and Stiroh 2000; Oliner and Sichel
2000; Jorgensen 2001). At firm level, the picture seems to be less clear: While some studies
(Ko and Bryson 2002; Ko and Osei-Bryson 2004; Lin and Shao 2006b) do not find any
evidence of a positive correlation or suggest a microeconomic explanation (Stickel 1995),
opposite results are reported by Brynjolfsson and Hitt (1996), Brynjolfsson and Hitt (2000),
Kelley (1994), Lin and Shao (2006a), Neirotti and Paolucci (2007), Menon et al. (2000),
Stiroh (2002), and Swierczek and Shrestna (2003). This leads to the definition of “Research
field 2: Productivity”.
Researchers have shown their interest to analyze to what extent IS investments are
correlated with increased (stock) market performance of firms. Tam (1998) and Brynjolfsson
and Hitt (1996) investigate the impact on “Total Shareholder Return”, Dos Santos et al.
(1993) and Im et al. (2001) analyze stock market reactions, and Bharadwaj et al. (1999) and
Brynjolfsson and Yang (1999) focus on Tobin’s q. Although some studies find a positive
correlation, Dedrick et al. (2003, p. 10) argue that this correlation is of purely temporal
nature, but lacks any causal characteristics, as many more micro- and macro-economic
factors determine market performance. On the other hand, Brynjolfsson and Yang (1999)
and Brynjolfsson et al. (2002) suggest that adjustment costs and intangible assets may
provide an explanation for the high market valuation found for IS. Bharadwaj et al. (2009)
adopt the opposite perspective by analyzing the effects of information technology failures on
the market value of firms. Their results reveal that the market responds negatively to IS
failures. To conclude, we define “Research field 3: Market performance”.
The impact of IS investments on accounting performance in terms of cost ratios, turnover
ratios and profit ratios is one the most intensively studied research areas in IS business
value research. Cost ratios are analyzed by Bharadaj (2000) and Santhanam and Hartano
(2003). Turnover ratios are investigated in the studies of Dehning and Stratopoulos (2002)
and Barua (1995). Many studies address profit ratios: IS investments seem to positively
affect “Return on Sales” (Tam 1998; Bharadwaj 2000; Dehning and Stratopoulos 2002;
Santhanam and Hartono 2003) and “Operating income to employees” (Bharadwaj 2000;
Santhanam and Hartono 2003), while the positive impact on “Return on Assets” (Hitt and
Brynjolfsson 1996; Rai et al. 1997; Tam 1998; Bharadwaj 2000; Stratopoulos and Dehning
2000; Dehning and Stratopoulos 2002; Santhanam and Hartono 2003), “Return on
Investment” (Stratopoulos and Dehning 2000; Hayes et al. 2001; Mahmood and Mann 2005),
and “Return on Equity” (Alpar and Kim 1990; Rai et al. 1997; Tam 1998; Stratopoulos and
Dehning 2000) is less clear. We define “Research field 4: Accounting performance”.
While the aforementioned performance measures address tangible benefits, the importance
of intangible benefits, such as increased capabilities and knowledge at organizational level,
or better decision making, has often been acknowledged (Mertens et al. 1982; Soh and
Markus 1995; Brynjolfsson and Hitt 2000; Irani and Love 2001) and was recently reemphasized by Kohli and Grover (2008). Bhatt and Grover (2005) even argue that the quality
of IS business expertise can form capabilities that have a significant effect on competitive
advantage. However, only few research papers address intangible benefits. To sum up, we
define “Research field 5: Intangible benefits”.
4.3 Level of measurement
Literature suggests different levels for the examination of the economic impact of IS (see
Section 0). Several studies limit their investigations to a particular level. For example,
Brynjolffson and Hitt (1996; 2000) and Mahmood and Mann (2005) focus on firm level, Shih
et al. (2007) adopt a macro-economic view at country-level, and Devaraj and Kohli (2000),
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Brynjolfsson (1996) and Hitt and Brynjolfsson (1996) analyze consumer surplus created by
IS investments. The importance of taking the level of examination into account is stressed by
Dehning and Richardson (2002, p. 8) and by Brynjolfsson (1993), who states that the usage
of different levels even contributes to the explanation of the productivity paradoxon.
Apparently, the separation of different levels is useful to structure research and to resolve
allegedly conflicting results. But it is also argued that, beyond the separation of levels, their
linkage can provide useful insights and explanations of how IS generates value (DeLone and
McLean 1992; Kohli and Grover 2008). We define “Research field 6: Level of
measurement”.
4.4 Type of IS asset
It has been widely argued in the literature that better insights in the way IS investments
induce superior business performance require a breakdown of IS investments into single IS
assets (Weill 1992; Mahmood and Mann 1993; Rai et al. 1997; Sircar et al. 2000; Melville et
al. 2004). IT capital-related studies (Hitt and Brynjolfsson 1994; Barua et al. 1995; Rai et al.
1997; Tam 1998; Sircar et al. 2000; Mahmood and Mann 2005) find no correlation with stock
market behaviour, mixed results regarding profitability ratios, and a positive correlation with
profitability in terms of “sales” and “value added”. Some studies (Kelley 1994; Rai et al. 1997)
are even more specialized and analyze the impact of hardware expenditures or expenditures
based on investments in software (Rai et al. 1997), production-oriented software (Barua et al.
1995), interorganizational information systems (Schumann 1990), ERP systems (Poston and
Grabski 2000; Hayes et al. 2001; Karimi et al. 2007), e-commerce systems (Subramani and
Walden 2001), supply chain systems (Kim et al. 2006),knowledge management systems
(Maier and Hädrich 2001) or infrastructure (Rai et al. 1997; Byrd and Turner 2000; Chatterjee
et al. 2002). The studies differ enormously in methods, data, time period, and indicators
used. This conclusion also applies to studies that are related to IS personnel and training
expenditures (Sircar et al. 2000; Chatterjee et al. 2001; Mahmood and Mann 2005). We
define “Research field 7: Type of IS asset”.
4.5 Methods
Studies of decision practice indicate that managers often avail themselves of relatively
simplistic cost-benefit analysis in the context of traditional capital budgeting (Bannister and
Remenyi 2000; Irani and Love 2002; Chau et al. 2007). However, beyond traditional capital
budgeting, many more approaches have been proposed, such as those related to measuring
accounting or market-based measures (see the discussion above). The portfolio of proposed
methods also includes value analysis (Money et al. 1988) and analysis based on critical
success factors (CSF) (Rockart 1979). Overall, the literature on performance measurement
provides a plethora of different appraisal methods (Bannister and Remenyi 2000, p. 232). To
sum up, we identify “Research field 8: Methods”.
4.6 Influencing factors
It is widely argued in the literature that the impact of IS investments on economic
performance is influenced by non-technological factors. Mostly discussed are factors related
to economic structures (contextual factors), lag effects, or risk. We briefly discuss each of
them.
Contextual factors comprise firm, industry, and economic factors. They have been found to
affect the economic impact of IS investments (Weill 1992; Bharadwaj 2000; Davern and
Kauffman 2000; Dehning and Richardson 2002; Ko and Osei-Bryson 2004; Melville et al.
2004; Zhu et al. 2004). Most studies focus on firm factors (Floyd and Wooldridge 1990; Li
and Ye 1999; Ravichandran and Lertwongsatien 2005; Chari et al. 2008). These studies
strongly suggest that a) the alignment of IS with a firm’s core competencies and business
planning and b) close ties between IS investments and upper management are crucial for IS10

driven enhanced firm performance. Competitive factors are addressed in the works of Lin
and Shao (2006b), Sircar et al. (2000), and Melville et al. (2007), macro-environmental
factors are analyzed in the contributions of Swierczek and Shrestha (2003) and Zhu et al.
(2004). We define “Research field 9: Contextual factors”.
It is argued in the literature that a mismeasurement of IS investment impact may be rooted in
inappropriate methodology, when delayed effects need to be considered, but are ignored
(Weill and Olson 1989; Stiroh 2002). Some empirical studies (Santhanam and Hartono 2003;
Mahmood and Mann 2005) account for this criticism and find that lags may exist and that
several years may pass before an organization’s investment in IT bears fruit. We consider
this phenomenon by defining “Research field 10: Lag effects”.
As in the case of many other investments, IS investments bear economic risks due to the
uncertainty of future and states (McFarlan 1981; Wehrmann et al. 2006). IS investments are
regarded even substantially riskier than non-IS investments, as measured by their relative
contributions to the overall riskiness of the firm (Dewan et al. 2007, p. 1829). The (ex ante)
evaluation of IS investments is also based on personal expectations and risk preferences of
decision makers (Rose et al. 2004, p. 53). Risk in IS investment decisions is explicitly
considered in the papers of Au and Kauffman (2003), Wehrmann and Zimmermann (2005),
Wehrmann et al. (2006), Benaroch et al. (2007), and Dewan et al. (2007). As risk is deemed
a substantial component of IS investment decisions, we define “Research field 11: Risk”.
4.7 Value
While the economic performance of IS investments is usually determined by measuring and
comparing economic ratios, some researchers started questioning what the value of a
particular outcome is. It is argued that the actual value of an outcome may depend on what is
done with newly generated capabilities (Alshawi et al. 2003, p. 419), what competitors have
achieved (Dehning and Richardson 2002, p. 23), and what the subjective preferences of the
persons who perform the evaluation are (Sylla and Wen 2002, p. 242).
The distinction between what is measured and how this outcome is finally valued has already
been substantiated in decision theory and utility theory, which distinguish between the result
of measurement (referred to as “outcome”) and the perceived value.
One of the most intensively discussed types of IS value is competitive advantage. It is
argued that competitive advantage can only be gained if firms apply strategic information
management (Zahn 1990), and if IS-based capabilities are pretended from being imitated by
competitors (Feeny and Ives 1990; Carr 2003) or if competitors do not fully benefit from
imitation (Clemons and Row 1991). West and Courtney (1993, p. 245) note that any
advantage of innovation will be eroded as the technology becomes common practice. Hitt
and Brynjolffson (1996) find that, although IS investments do not lead to competitive
advantage, they are necessary to maintain competitive parity. An even more positive picture
is drawn by Bhatt and Grover (2005), who find evidence in their empirical study that the
quality of IT business expertise and the relationship infrastructure have significant effect on
competitive advantage. Fink and Neumann (2009) show that IS personnel knowledge and
skills positively affect the range of managerial IS infrastructure capabilities, which in turn are
responsible for perceived competitive impacts. To sum up, the value of IS represents an
important research question. It shapes “Research field 12: Value”.

5 Analysis
This section analyzes to what extent the research areas identified in the previous section
have been addressed in literature reviews. Tab.1 provides an overview of the results.
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Tab. 1 Coverage of “IS business value” research areas in literature reviews

12

5.1 Terminology
Two reviews (Kauffman and Weill 1989; Melville et al. 2004) briefly investigate literature
regarding terminology. The work of Kauffman and Weill (1989), which reveals inconsistent
definitions of input and output variables, embraces a very early period in IS business value
research. However, 15 years later we are informed by Melville et al. (2004) that the IS
community has still divergent perspectives on the IT construct, which depend on the specific
context of research. Although the work of Melville et al. (2004) provides only a brief overview
of terminology and perspectives, it is an excellent starting point for future literature reviews.
5.2 Productivity
The large interest of researchers in exploring the impact of IS investments on productivity is
also mirrored in the number of literature reviews that address productivity. DeLone and
McLean (1992) provide an early overview on productivity studies. A comprehensive review is
conducted by Brynjolffson (1993), who conclude that the alleged productivity paradoxon is
much due to deficiencies in measurement and methodology, more precisely in
mismeasurement of inputs and outputs, lags due to learning and adjustment, redistribution
and dissipation of profits, and mismanagement of information and technology. A further
deficiency is identified by Sircar et al. (1998), who conclude that many studies that claim to
inspect productivity rather measure firm performance. Interestingly, Sircar et al. (1998) also
find that the underlying theory impacts results: while studies based on variance theory refute
the productivity paradoxon, those based on process theory support it.
Brynjolffson and Yang (1996) prefer to conduct productivity research at firm-level because
this helps to control many problems from aggregation occurring at industry level. Overall,
they find a positive effect on productivity reported in recent literature. This conclusion is
supported in the more recent reviews of Devaraj and Kohli (2000) and Dedrick et al. (2003),
who also admit that the impact varies widely among different companies. According to Wan
et al. (2007), the productivity paradoxon has been resolved at firm level due to more
sophisticated and refined data sources, a shift in the level of analysis towards the firm level,
and a refocus on the management of IS. They argue that research has probably better
accounted for the four problems cited by Brynjolfsson (1993). At the industry level, results
are less clear. Devaraj and Kohli (2000) find mixed results in the literature, and Dedrick et al.
(2003) identify some positive returns in the form of labor productivity. Reviewing productivity
at economy level, early studies failed to identify positive effects of IS investments. However,
in the 90s more positive results occurred (Brynjolfsson and Yang 1996) and seven years
later Dedrick et al. (2003) find that literature has shown a positive relationship between IS
investments, growth and national productivity, at least in developed countries.
Literature reviews on productivity have provided excellent overviews of productivity at
different levels and have synthesized the findings of research papers regarding the question
of whether IS investments led to increased productivity or not. However, this perspective
does not allow explaining why the impact differs so much and resolving the conflicting results
of studies that found positive results and those that did not.
5.3 Market performance
Literature provides some studies that find a positive correlation of IS investments and market
performance and that IS have a mediated impact (Brynjolfsson and Yang 1999; Brynjolfsson
and Hitt 2000). Although there is only few literature available, which makes “market
performance” less attractive for literature reviews, two early reviews (DeLone and McLean
1992; Dehning and Richardson 2002) analyze literature findings. The review of DeLone and
McLean (1992) identifies few empirical studies only. The review of Dehning and Richardson
(2002, p. 19) concludes that market values increase by 5 to 20 times the amount spent on IS
and that shareholders value strategic IS investments. However, since 2003 the interest in the
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investigation of the impact of IS investments on market performance has declined and there
is almost no recent research papers to get reviewed.
5.4 Accounting performance
Interestingly, the abundance of empirical studies on accounting ratios has been addressed in
detail by two literature reviews only. While DeLone and McLean (1992) find too few studies
to draw an overall picture, Dehning and Richardson (2002) find that the relation between IS
spending and accounting performance is tenuous. However, in contrast to market
performance, accounting performance continues to attract researchers’ interest (see, for
example, the study of Mahmood and Mann (2005)).
5.5 Intangible benefits
Although intangible benefits have been addressed in research papers only rarely, several
literature reviews acknowledge that the benefit of IS investments encloses intangibles
(DeLone and McLean 1992; Soh and Markus 1995; Devaraj and Kohli 2000) and that IS is
an enabler of organizational changes that can lead to additional productivity gains (Dedrick et
al. 2003). The review of Sylla and Wen (2002) suggest to apply techniques related to multiobjective and multi-criteria analysis, value analysis and critical success factors. Kohli and
Grover (2008, p. 33) state that our measurement instruments are often too blunt to capture
intangibles.
5.6 Level of measurement
The classification of Bakos (1987) is widely adopted in literature reviews. For example,
Brynjolfsson and Yang (1996) and Dedrick et al. (2003) use firm, industry, and economy level
to analyze literature findings on productivity (see Subsection 5.2). Brynjolfsson and Yang
(1996) argue in favor of firm level, as going down to this level helps to control many problems
from aggregation.
The reviews of Chan (2000), Chau (2007) and Wan (2007) reveal that the firm level has
attracted most of researchers’ interest in the past (about 80% of all studies investigated).
Their results also show that very few studies combine multiple-level approaches and that
research at the individual level has been particularly underemphasized. A more balanced
picture is drawn by Pare et al. (2008), who find that 19% of empirical studies focus on group
level, 23% on individual level, and 26% on firm level. Multiple levels are addressed in 14% of
the investigated studies. However, the comparison of results of the aforementioned studies is
difficult, as they refer to different outlets and periods.
5.7 Type of IS asset
The impact of specific IS assets (or combinations) has not attracted much attention in review
literature, although there are many research papers available and although the impact of
particular IS assets and combinations in conjunction with their use and contextual factors is
highly relevant for IS investment decision makers. The review of Seddon et al. (1999) is a
valuable exception. It uses the type of IS asset to classify IS effectiveness literature.
However, the authors do not classify and assess literature according to the particular IS
asset investigated.
5.8 Methods
The diversity in methods has been recognized and addressed in some literature reviews. As
early as 1989, Kauffman and Weill analyzed applied methods and found that the majority of
studies are exploratory and mostly based on microeconomic theory. Potthof (1998) finds that
many empirical studies show deficiencies in terms of data and/or methods used. These
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deficiencies weaken the significance of the overall positive results. Chan et al. (2000) find
that the period 1993-1998 was methodologically predominated by secondary data and
market data analyses, and case studies. Analyzing a more comprehensive period (19912005), but also limiting their analysis to four leading IS journals, Pare et al. (2008, p. 407)
find that experiments, case studies and questionnaire surveys account for 74% of all
research papers. Schumann (1993), Irani and Love (2002), and Walter and Pitta (2004)
provide taxonomies for evaluation techniques. More recently, Chau (2007) analyzed ECIS
(2000-2005) and PACIS (1993-2005) papers and found a general shift from using objective
measures (firm value, ROI) to perceptual measures. Overall, the reviews on research
methods provide a good exploratory overview of this research field. However, only few work
tells us when to use which method. Exceptions are the works of Walter and Pitta (2004), and
Sylla and Wen (2002) who survey methods and propose a conceptual framework that helps
decision makers to choose the most appropriate method. The authors discuss various
evaluation techniques for tangible benefits, intangible benefits, and risk.
5.9 Contextual factors
The role of contextual factors to determine the impact of IS investments is widely discussed
in literature and results have also been reviewed. Dehning and Richardson (2002) identify
the particular role of contextual factors for abnormal stock market returns. Dedrick et al.
(2003) highlight the importance of organizational capital, such as decentralized decisionmaking systems, job training, and business process redesign. Melville et al. (2004) stress
that the organizational and technological context impacts magnitude and type of operational
efficiencies. Ravichandran et al. (2009) find that the interaction between IS spending and
product and geographical diversification can have a positive effect on firm performance. At
industry level, Melville et al. (2004) find that the degree of competition in an industry
correlates positively with the extent to which firms achieve efficiency gains, but negatively
with the extent to which firms are able to capture the benefits of efficiency gains. At the
macro environmental level, they identify the telecommunications infrastructure as important
factor for the economic value of interorganizational information systems.
5.10 Lag effects
The need to take lag effects into account was already stated by Kauffman and Weill (1989),
who concluded in their review that time lags are often omitted from models. Some years
later, Brynjolffson (1993) and Brynjolfsson and Yang (1996) even argued in their reviews that
lags due to learning and adjustment have been insufficiently considered in productivity
studies and that this shortcoming in methodology is one of four explanations of the “IT
productivity paradoxon”. These reviews provide an excellent analysis of the impact of lag
effects on productivity. Unfortunately, literature findings on the relevance of lag effects in
research fields other than productivity have been neglected in past literature reviews.
5.11 Risk
Risk in the context of IS investments has received little attention in research papers and does
not provide a fertile area for reviews. “[The] consideration of risk is virtually absent in the
growing literature on the returns on IT investment, even though the risks are widely
recognized.” (Dewan et al. 2007) However, one review (Sylla and Wen 2002) addresses risk
and describes briefly the application of real option, portfolio approach, and Delphi approach
in the context of IS risk.
5.12 Value
Researchers have started to allude to the difference between the economic outcome and the
value that is perceived or derived. Although none of the analyzed reviews systematically
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addresses literature findings on IS value, three reviews address the competitive advantage
induced by IS. Melville et al. (2004) find that the degree to which the firm can obtain a
sustained competitive advantage is determined through the level of inimitability of rare
organizational resources that are complementary to IT, and through lacking substitutes. Kohli
and Grover (2008) stress that leveraging IS and complementarities can lead to competitionstrengthening “differential value”. The review of Piccoli and Ives (2005) provides an excellent
synthesis of work that examines the role of IS in sustaining competitive advantage.
According to this review, the literature has coalesced around four determinants of
sustainability of IT-dependent strategic initiatives: 1. IT resources barrier (IT assets and IT
capabilities), 2. complementary resources barrier, such as organizational structure,
governance, or access to distribution channels, 3. IT project barrier (technology
characteristics and implementation process), and 4. preemption barrier (switching costs and
value system structural characteristics).

6 Conclusion
Based on a comprehensive literature search, this meta review analyzes to what extent past
literature reviews on IS business value have covered key research areas and preserved their
key findings. The results show that while some areas have been explored extensively, some
other crucial areas have been neglected and should be considered in future research. The
results also reveal research areas where even primary research is weak and needs to get
intensified before literature reviews can be applied to synthesize findings. More precisely, the
main results of this paper are as follows:
First, the research fields “level of measurement” and “contextual factors” have been
addressed comprehensively in reviews.
Second, there are research fields where large parts have been covered effectively in
reviews, but where some subfields have been neglected. The field “productivity” has been
addressed extensively in exploratory reviews. With the exception of two early reviews
(Brynjolfsson 1993; Brynjolfsson and Yang 1996), research still lacks explanatory reviews
that identify complementary assets and relevant contextual factors. Similarly, literature
reviews have covered the research field “methods” comprehensively in terms of which
methods have been used (exploratory perspective). However, only little work has been done
to analyze the appropriateness of various techniques. With regard to the research field “lag
effects”, past reviews have effectively synthesized literature findings that refer to productivity,
but they have not gone beyond productivity. While the role of IS in gaining sustainable
competitive advantage has been considered well in literature reviews, a more general
perspective on the subtle difference between economic performance and business value is
desirable. The aforementioned research fields provide fertile areas for future literature
reviews.
Third, we find research fields (“terminology” and “intangible benefits”), which have not been
extensively in research papers. However, some literature reviews stress the importance of
the fields and provide excellent starting points for future reviews, which would be, in turn,
good starting points for primary research.
Fourth, there are fertile research areas that have been (largely) ignored by reviews
(“accounting performance” and “type of IS asset”). These fields should be addressed with
high priority.
Fifth, there are important research fields (“market performance” and “risk”) where no
substantial body of research was available for literature reviews. We suggest that
researchers (re)start covering these fields.
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Annex A: Literature reviews
(Kauffman and Weill 1989)
Kauffman and Weill (1989) review 13 empirical studies. Drawing on economics and
behavioral science, the authors identify methodology (purpose, methodological approach,
theory base), focus (unit of analysis, locus of value, role of system performance), and
caveats for measurement (measures, data analysis, organizational context) as relevant
criteria for the description of studies and discuss the studies accordingly.
Research area
Terminology
Methods

Contextual factors
Lag effects
Level of
measurement

Key findings/Contributions
Use of inconsistent definitions of key input and output variables
Suggest to classify studies according to methods, focus of
analysis, and caveats for measurement
Exploratory studies are driven by diverse base disciplines
Majority of studies are exploratory
Most commonly represented theory base is economics (mainly
microeconomic theory)
Research differs in the use of cross-sectional and longitudinal data
Contextual factors need to be better represented
Time lags are often omitted from models and not considered
Units of analysis are firm, firm subunit, sector, society, and
economy

(DeLone and McLean 1992)
In their seminal work, DeLone and McLean (1992) consider theoretical contributions and 100
empirical studies to structure the discussion on the dependent variable for measuring IS
success. The authors draw on communication theory and develop a taxonomy with six
dimensions of IS success (system quality, information quality, information use, user
satisfaction, individual impact, and organizational impact).
Research area
(Various performance
measures)

Key findings/Contributions
Research classified regarding the type of dependent variable used:
1. system quality: characterized by engineering-oriented
performance characteristics of the systems
2. information quality: most measures are from user
perspective and are subjective in character; measures are
often included as part of the measurers of user
satisfaction.
3. information use: the “system use” variable is often used
and probably the most objective and the easiest to quantify
4. user satisfaction: user satisfaction or user information
satisfaction is probably the most widely used single
measure of I/S success
5. individual impact: attracts the largest number of empirical
studies; methodologically predominated by laboratory
studies
6. organizational impact: aims at business value of
information
systems;
field-based
measures
are
predominant method; much work needs to be done

(Brynjolffson 1993)
Brynjolffson (1993) focus in his literature review on studies that investigate the impact of IS
investments on productivity. His paper reviews articles published in 30 leading journals in IS
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and economics. Brynjolfsson organizes his presentation by distinguishing principal empirical
studies on IT and productivity, studies of IT in manufacturing, and studies of IT in services.
However, he does not use a specific research framework. He discusses his findings in the
light of methodological problems that have hampered the determination of the impact of IS
investments on productivity.
Research area
Productivity

Lag effects

Key findings/Contributions
„Shortfall in IS productivity“ due to deficiencies in measurement
and methodology:
1. mismeasurement of inputs and outputs
2. lags due to learning and adjustment
3. redistribution and dissipation of profits
4. mismanagement of information and technology
See “Impact on productivity”

(Soh and Markus 1995)
Soh and Markus (1995) provide a theoretical synthesis of the five models, which all contain a
cause-effect argument of the "necessary, but not sufficient" form to explain implications of IS
on organizational performance. Soh and Markus apply process theory synthesis to suggest a
process model that explains how IT creates business value.
Research area
Methods

Intangible benefits

Key findings/Contributions
Theoretical models contain a cause-effect argument of the
“necessary, but not sufficient” form
Consolidation of these models leads to a new process model that
contains three subprocesses:
1. IT conversion process affects IT use process through IT
assets (applications, IT infrastructure, user IT knowledge
and skills)
2. IT use process affects competitive process through impacts
(new products/services, redesigned business processes,
better decision-making, improved coordination flexibility)
3. Competitive process characterized by organizational
performance (financial performance, stakeholder value,
productivity)
The integrated process model provides for an “IT use process”,
which can create intangible benefits, such as new
products/services, redesigned business processes, better
decision-making and improved coordination flexibility as potentials
output

(Brynjolffson and Yang 1996)
Brynjolffson and Yang (1996) present a revised and extended version of Brynjolffson’s earlier
review (Brynjolfsson 1993), but they reorganize the presentation by classifying studies into
principal empirical studies on IT and productivity, economy-wide studies, industry-level
studies, firm-level studies, and studies on consumer surplus and economic growth. The key
findings in this study comprise those already presented by Brynjolffson (1993), but
Brynjolfsson and Yang provide much more detailed recommendations for further research.
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Research area
Productivity
Level of
measurement

Lag effects

Key findings/Contributions
See (Bynjolffson 1993)
Contrasting economy-wide productivity slowdown with increasing
IT investment is an obtuse approach, because many other
factors may intervene
It is often difficult to find data representative for the whole
economy; while earlier studies failed to identify positive effects
of IT, recent studies found more encouraging results
Going down to the firm-level helps to control many problems from
aggregation; the use of larger and more recent datasets tends
to generate evidence of IT’s positive effect on firm
performance
Lags due to learning and adjustment are neglected and contribute
to the explanation of the alleged “productivity paradoxon”

(Potthof 1998)
Potthof (1998) analyzes 49 empirical studies and classifies these according to a
multidimensional framework that focuses on methodological attributes.
Research area
Methods

Key findings/Contributions
Many empirical studies show deficiencies in terms of data and/or
methods used. These deficiencies weaken the significance of the
overall positive results.

(Sircar et al. 1998)
Sircal et al. (1998) investigate productivity-related literature, but they do not reveal their
procedure for selecting studies. They divide studies according to whether they are supported
by variance theory or process theory.
Research area
Productivity

Key findings/Contributions
Studies based on variance theory refute productivity paradoxon;
studies based on process theory support it

(Seddon et al. 1999)
The authors analyze 186 empirical papers that have been published in ISR, MISQ, or JMIS.
They draw on organizational psychology to develop a two-dimensional framework for
classifying IS effectiveness measures, with the type of IS asset and the stakeholder being
the dimensions.
To test the generality of their framework, the authors follow DeLone
and McLean (1992) and apply their framework on the IS effectiveness measures used in
prior studies. However, the authors do not apply their framework to present and summarize
literature findings regarding the impact of specific IS assets.
Research area
Type of IS asset

Key findings/Contributions
Classification according to whether any particular subset of IS is
analyzed (, but not according to which particular IS asset is
analyzed with which results)

(Bannister and Remenyi 2000)
Bannister and Remenyi (2000) analyze past research to disclose different understandings of
IS value. They further classify evaluation techniques into “fundamental”, “composite” and
“meta model” techniques, but do not make the procedure for selecting literature explicit.
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Research area
Methods

Key findings/Contributions
Classification of evaluation techniques ( fundamental, composite
and meta models)

(Chan 2000)
Chan investigates articles that have been published in CACM, ISR, JMIS, or MISQ in the
period 1993-1998. The author classifies contributions according to research methods,
measures used, and levels of analysis.

Research area
Methods
Level of
measurement

Key findings/Contributions
Methods are predominated by secondary data and market data
analyses and by case studies
Research has focused on organization-level analyses, which are
rarely used in conjunction with other levels
Relatively few studies combine multiple level approaches

(Devaraj and Kohli 2000)
The authors use selected studies that measure the correlation between IS and productivity,
selected firm-level studies, and selected studies that use organizational variables to measure
IS payoffs. Devaraj and Kohli classify research papers according to their level of study
(economy, industry, firm) and the variables and measures used.
Research area
Productivity

Key findings/Contributions
Economy and industry level: mixed results
Firm level: positive correlation

Intangible benefits

Improved quality of products or services as assessed by measures
of customer satisfaction, and service or product quality (in health
care industry)
Results might be different at different levels; for example,
productivity results differ

Level of
measurement

(Dehning and Richardson 2002)
Dehning and Richardson (2002) adopt a process-oriented view to classify 31 empirical
studies with regard to the impact of IT spending, IT strategy and IT management/capability
on market measures and accounting measures. In their research framework, they divide
performance measures into process measures (e.g. inventory turnover, customer service,
quality) and firm performance measures, the latter being further divided into market-oriented
and accounting-oriented measures.
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Research area
Market performance

Accounting

Contextual factors

Key findings/Contributions
Positive relation between IT spending and market value; market
values increase by 5 to 20 times the amount spent on IT
Shareholders value strategic IT investments
Shareholders realize the importance of executive-level status for IT
management and the importance of board members with ecommerce and IT experience
Relation between IT spending and accounting performance is
tenuous
Strategic use of IT is probably the least-developed area that
examines the relation between IT and performance
Contextual factors are critical in understanding the relation
between IT investments and the related stock market reaction
Where innovative IT investments are made specifically in IT
infrastructure, relevant contextual factors produce a positive
relation between IT investments and abnormal stock market
returns
Effective management of IT assets can provide substantial
performance advantages over direct competitors

(Irani and Love 2002)
Irani and Love (2002) analyze 36 studies on investment appraisal techniques and use six
categories (analytic portfolio, strategic, economic ratio, economic discounting and integrated
appraisal techniques) for classification.
Research area
Methods

Key findings/Contributions
Classification of evaluation techniques (analytic portfolio, strategic,
economic ratio, economic discounting and integrated appraisal
techniques)
Ex-ante evaluation of IS appears to shift its focus from traditional
capital budgeting towards approaches that consider the long-term
survival and growth of business

(Sylla and Wen 2002)
Sylla and Wen (2002) distinguish IT evaluation techniques for tangible benefits, intangible
benefits, and risks. They do not reveal their method for literature selection. Drawing on
cognitive psychology, they suggest to first evaluate intangible benefits, then risk, and finally
tangible benefits.
Research area
Methods

Intangible benefits
Risk

Key findings/Contributions
Evaluation techniques for tangible benefits: Return on investment,
cost-benefit analysis, return on management, information
economics
… for intangible benefits (Multi-objective, multi-criteria analysis,
value analysis, critical success factors)
… for risks: real option, portfolio approach, Delphi approach
Suggest order in evaluation: intangible benefits, risk, tangible
benefits
See “Methods”
See “Methods”
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(Dedrick et al. 2003)
Dedrick et al. (2003) use a production system framework to review more than 50 empirical
studies based on economic analysis between 1985 and 2002. They focus on articles that
have been published in pertinent academic outlets, more specifically on American Economic
Review, Communications of the ACM, Information Systems Research, Journal of Economic
Perspectives, Journal of Management Information Systems, Management Science, MIS
Quarterly, Organization Science, Quarterly Journal of Economics, The Information Society,
The Brookings Papers, and World Development. The authors organize their presentation of
literature in three main sections, which are dedicated to three levels of analysis: firm,
industry, and country level. The study thereby respects the approach that was already used
in the literature review of Brynjolffson and Yang (1996).
Research area
Productivity

Intangible benefits
Contextual factors

Level of
measurement

Key findings/Contributions
Productivity paradox as first formulated has been refuted
1.
Firm level: Nearly all major studies since the mid-1990s
show positive correlation; impact varies widely among
different companies
2.
Industry level: Positive returns in the form of labor
productivity; labor productivity increases more in industries
that use IS more intensively
3.
Economy level: Positive relationship between IS
investments, growth and national productivity (only in
developed countries)
IT is not simply a tool for automating existing processes, but is
more importantly an enabler of organizational changes that can
lead to additional productivity gains
At the firm level, the wide range of performance of IT investments
among different organizations can be explained by complementary
investments in organizational capital, such as decentralized
decision-making systems, job training, and business process
redesign
See “Impact on productivity”

(Melville et al. 2004)
Melville et al. (2004) draw on resource-based theory to review more than 200 IS business
value articles, which have been selected by applying the literature search method proposed
by Webster and Watson (2002). Their resource-based model account for firm, industry and
country environment, which they use to develop the following five research questions (p.
298):
1.

“Is the IT resource associated with improved operational efficiencies or competitive
advantage?

2.

How does the IT resource generate operational efficiencies and competitive
advantage?

3.

What is the role of industry characteristics in shaping IT business value?

4.

What is the role of the resources and business processes of electronically linked
trading partners in impacting the value generated and captured by thefocal firm?

5.

What is the role of country characteristics in shaping IT business value?”

These research questions are used to unfold literature findings and to suggest research
propositions.
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Research area
Terminology
Productivity
Contextual factors

Value

Key findings/Contributions
IS business value research adopts different conceptualizations of
the IT artifact: tool view, proxy view, ensemble view, nominal view
(adopted from Orlikowski and Iacono (2001)
IS resources, including both technology and human expertise,
create operational efficiencies that vary in magnitude and type
depending upon the organizational and technological context
Organizational and technological context impacts magnitude and
type of operational efficiencies
Organizational resources are complementary to the IT resource in
the generation of business value for the focal firm
The greater the degree of competition in an industry, the greater
the extent to which firms achieve efficiency gains via IT and
the lower the extent to which firms are able to capture the
benefits of efficiency gains and achieve profitability gains via
IT
The IT and non-IT resources and the business processes of
electronically connected trading partners shape the focal
firm’s ability to generate and capture organizational
performance impacts via IT
The greater the degree of focal firm power relative to its trading
partners connected via interorganizational information
systems, the greater its share of net value from deployment
of the systems
The macro environment shapes the degree to which firms can
apply IT for organizational Improvement
Telecommunications infrastructure moderates the economic value
of an interorganizational information system to the focal firm
and its trading partners; the extent of moderation varies
depending on the organizational and technological context
Level of inimitability of rare organizational resources that are
complementary to IT and lacking substitutes impacts the degree to
which a firm can obtain a sustained competitive advantage

(Walter and Spitta 2004)
Walter and Spitta (2004) suggest a classification of proposed ex-ante evaluation methods.
Research area
Methods

Key findings/Contributions
1.
The effectiveness of single methods is limited.
2.
Indirect effects, qualitative factors, and risk are insufficiently
considered.
3.
Data collection issues often reduce the methodological
effectiveness.

(Piccoli and Yves 2005)
(Piccoli and Ives 2005) synthesizes work that examines the role of IS in sustaining
competitive advantage. The authors perform a literature search spanning journals on
information systems, strategic management, and marketing. They use a theoretical
framework that relates response-lag drivers to barriers to erosion, and barriers to erosion to
competitive environment and sustained competitive advantage.
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Research area
Value

Key findings/Contributions
Four determinants of sustainability of IT-dependent strategic
initiatives:
1. IT resources barrier (IT assets and IT capabilities)
2. complementary resources barrier, such as organizational
structure,
governance, or access to distribution channels
3. IT project barrier (technology characteristics and implementation
process)
4. preemption barrier (switching costs and value system structural
characteristics)

(Chau et al. 2007)
Chau et al. (2007) investigate in their editorial those research articles on IS value that have
been published either in the proceedings of the Pacific-Asia Conference on Information
Systems (PACIS) in the years 1993-2005, or in the Proceedings of the European Conference
on Information Systems (ECIS) in the years 2000-2005. They apply a two dimensional
taxonomy with two dimensions: The IS value dimension distinguishes use satisfaction,
individual impact, organizational impact, and societal impact. The second dimension
accounts for stakeholder, type of IS asset, unit of analysis, type of data, and research
method.
The editorial differs from other reviews, as it focuses on the methodologies used by
researchers and is less interested in the studies’ results. Thus, it provides insights in IS
business value research that are complementary to the findings of other studies. However,
the range of analyzed papers is limited to studies published in ECIS or PACIS proceedings.
Particularly, it does not consider the probably more prestigious ICIS nor any journals.
Research area
Methods

Level of evaluation

Key findings/Contributions
General shift from using objective measures (firm value, ROI) to
perceptual measures
Majority of studies on IS business value conducted at firm level
(78% of ECIS and PACIS studies)
Most popular method in IS research is survey (in PACIS and
ECIS), qualitative studies incl. case studies are the second
most popular
See “Methods”

(Wan et al. 2007)
Wan et al. (2007) analyze 150 articles that have been published between 1996 and 2006 and
that cite Brynjolfsson and Hitt’s (1996) seminal productivity paradox paper. They classify
empirical research by their results (i.e., positive, negative, no effect, or contingent), research
methods (based on the work of Kohli and Devaraj (2003)), and the input and output variables
used, by adapting the IS value frameworks of Melville et al. (2004) and Dedrick et al. (2003).
Research area
Productivity

Level of
measurement

Key findings/Contributions
Original paradox has largely been resolved due to more
sophisticated and refined data sources, a shift in the level of
analysis (towards organizational level), and a refocus on the
management of IS
Recent research has probably better accounted for the four
problems cited by Brynjolfsson (1993)
Majority of studies on IS outcome measures conducted at firm
level (76%), only 3% multi-level studies
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(Kohli and Grover 2008)
Although the work of Kohli and Grover (2008) is essentially an essay on future work, it also
provides a condensed literature review of IS business value research (at firm level). The
procedure of literature selection remains unexplained. Research findings are summarized
along seven statements: 1. IT Does Create Value 2. IT Creates Value under Certain
Conditions 3. IT-Based Value Manifests Itself in Many Ways 4. IT-Based Value Is Not the
Same As IT-Based Competitive Advantage 5. IT-Based Value Could Be Latent 6. There are
Numerous Factors Mediating IT and Value 7. Causality for IT Value is Elusive. In addition to
summing up key findings, they outline four major themes for future research: a) IT-based cocreation of value, b) IT-embeddedness, c) information mindset, and d) value expansion.
Research area
Productivity
Market performance
Accounting
performance
Intangible benefits
Contextual factors

Value

Key findings/Contributions
Critical mass of studies demonstrate a relationship between IS and
some aspect of firm value, whether it be financial (e.g., ROI),
intermediate (e.g., process-related) or affective (e.g., perceptionrelated)
IT, as simply hardware and software tools, does not create value in
isolation, but must be a part of a business value creating process
with “other” IS and organizational factors operating in a synergistic
manner
Leveraging IS and complementarities can lead to competitionstrengthening „differential value“

(Pare et al. 2008)
(Pare et al. 2008) analyze 161 articles that have been published between 1991 and 2005 in
one of the journals MIS Quarterly, Information Systems Research, EJIS, and Information and
Organization. They classify empirical research papers according to which method and
purpose they follow, whether they use variance theories or process theories, whether they
adopt a technological imperative, an organizational imperative or an emergent perspective.
Research area
Methods

Key findings/Contributions
Experiments, case studies and questionnaire surveys account for
74% of all research papers.
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