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ABSTRACT
In this introductory piece to the special issue on design science research (DSR) in information systems, the 
authors probe the past research in DSR, introduce the papers in the special issue, discuss their contributions 
to the field, and conclude the paper by highlighting some potential directions for future research. To provide 
a good overview of the research domain, the authors review the key research approaches (or processes) that 
have been proposed and identify the concrete products of DSR that come in the form of artifacts. As the produc-
tion of artifact is only part of the DSR process, the authors discuss the role of theorizing about these results 
and propose avenues for future design-oriented research. It is the authors’ strong belief that DSR should be 
at the heart of information systems discipline because it invites people to research the issues surrounding the 
development and organizational implementation of new systems.
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INTRODUCTION

Design science research (DSR) or design re-
search is a central pillar to information systems 
research since its inception as testified by works 
of scholars such as Langefors, Teichroew or 
Mumford. It has matured since its inaugura-
tion about 20 years ago (Nunamaker et al., 
1991; Walls et al., 1992). After two decades, 
we have a more encompassing set of methods 
and approaches for conducting design-oriented 

information systems research (e.g. Hevner et 
al., 2004; Peffers et al., 2007). The maturation 
of DSR has also rendered it to a more viable 
and publishable approach, which can be seen 
in the growth of design-oriented tracks in con-
ferences such as ICIS, ECIS, HICSS and the 
longevity of the DESRIST conference series. 
Design science is becoming, indeed, a part of 
the normal science. This should come naturally 
because the idea of design is central to the IS 
field. Building new artifacts that expand the 
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limits of possibility (Sein et al., 2011) is one 
of the dominant modes of valid knowledge 
generation in the IS discipline.

In the early days of the IS discipline, there 
were abundant information systems research 
papers on building new kinds of systems and 
observing them in organizational settings. At 
the same time, the growing field and institu-
tional pressure called for intensified use of 
more ‘rigorous scientific approaches’ seeking 
to explain, and accordingly the construction-
oriented inquiries in IS research had to yield to 
behavioral approaches. This does not suggest, 
however, that construction-oriented inquiries 
in IS research at that time were not rigorous 
or non-scientific. They just did not draw upon 
social science based methodology.

The key canon of dominant behavioral 
research was identifying and explaining effects 
or antecedents of using a ‘given’ IS. In this 
regard, behavioral research is different from 
construction-oriented inquiries in IS research 
that it does not take the use as ‘given’ - theorizing 
starts often before the artifact is built and not 
after to explain what are its effects. Accord-
ingly, as these decisions are made there is an 
increased emphasis on whether the followed 
methodical approach is valid and sound, and 
whether the phenomena under study are indeed 
measurable and controllable. Due to the fact 
that the foundations of design science research 
were not widely recognized in the mainstream 
research and design science scholars had often 
a difficult time publishing in mainstream IS 
journals, many design-oriented scholars felt that 
they had diminished publication opportunities. 
A significant portion of research on IS had little 
to do with what the actual information system 
functioned, and how it was developed.

Concerned about the lack of deeper under-
standing of the nature of artifacts in IS research, 
(Orlikowski & Iacono 2001) a growing number 
of scholars have started to engage in research on 
how to build information systems in naturalistic 
settings. Earlier, Nunamaker called for solutions 
to the “last mile” problem, and proposed systems 
development as a research method (Nunamaker 
et al., 1991). Hevner et al., (2004) article in 

MISQ opened design science as a legitimate 
approach to IS mainstream. Since the publica-
tion of this article, a vast number of different 
DSR approaches have been proposed: some are 
calling for injecting more rigor and theory to 
DSR (Walls et al., 1992; Venable 2006; Gregor 
& Jones 2007) while others stress the need to 
engage with practice through action research 
(Sein et al., 2011). Recently, some have raised 
concerns about the continued expansion of 
papers that theorize design science: the focus 
of DSR should be on doing design science, not 
on theorizing about design science research. If 
the focus of DSR becomes just theorizing about 
DSR, we face a danger that design science will 
soon denote different things to different people. 
Therefore, there is a need for DSR scholars to 
balance the doing and thinking about DSR, and 
also to sharpen what DSR is and what it is not. 
When building up this issue, we fathom that we 
found a healthy balance: two articles are about 
doing DSR and one is about theorizing.

As Hevner and Chatterjee (2010) point 
out in their introduction to the book on design 
science research, the definition of design should 
dominate the discussion, especially whether 
it’s a process or a product. The second issue is 
whether DSR is research or science. We will 
discuss each of these issues shortly.

SPECIAL ISSUE 
CONTRIBUTIONS

We received 13 papers for this special issue. 
After two rounds of reviews, we accepted 
three papers that reflect well the quality and 
the nature of current DSR discourse. These 
papers contribute to a wide array of outcomes 
of design science research: the first one devel-
ops a method, the second one a prototype and 
a preliminary design theory, and the third one 
challenges and outlines ontological basis of 
design science research.

In the first paper, Rosenkranz and Holten 
develop a method for changing organizational 
structures using design science research ap-
proach. They call it the Variety Engineering 
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method. The method is based on cybernetic 
theory and formalized through the proprietary 
VSM language.

The second paper by Juan Manuel Gomez 
Reynoso, Lorne Olfman, Terry Ryan and Tom 
Horan develops an Information System Devel-
opment Technique (ISDT) for training expert 
system. The paper validates the expert system 
through a quasi-experiment. The research de-
velops a fully working prototype and distills 
the learning through design science approach 
into the proposed ISDT.

The third paper by Sandeep Purao inves-
tigates the ontology in design science research 
by reviewing world-views and canonical 
assumptions behind design science research. 
Purao stresses that due to the nature of DSR, 
where reality is being reconstructed through the 
creation of novel artifacts (Simon, 1969; Iivari, 
2003), we need an ontology that takes into ac-
count this evolution of reality as a consequence 
of the research process.

PROCESS FOR DESIGN 
SCIENCE RESEARCH

As a viable way of doing information systems 
research, design was proposed initially by 
Nunamaker and Chen (1991). A few years later, 
March and Smith (1995) define the properties 
of theory building constructive research. The 
first theorizing article on building a concrete 
information system (Markus et al., 2002) gave 
the community a better idea on how to theorize 
about the building of systems. Hevner et al. 
(2004) canonized a set of principles for do-
ing design science research. This article has 
a pivotal role in the development of DSR, for 
providing a set of guidelines for performing 
and evaluating DSR. This is demonstrated by 
the current count of more than 4000 citations 
for the paper in Google Scholar. A number of 
more detailed methodical articles and their 
extensions followed (e.g. Peffers et al., 2007). 
Peffers et al. (2007) call their approach a design 
science research methodology and they provide 
a framework for performing DSR and com-

municating the results. Kuechler and Vaishnavi 
(2012) have extended the general design cycle 
by reflecting on DSR purposes. Several recent 
approaches have emphasized the central role 
of practitioners in the design science research 
process, which has led to proposals to add 
action research cycles into the DSR process 
(Figueiredo & Cunha 2007; Järvinen, 2007; Sein 
et al., 2011). Recently, Gregor and Hevner have 
codified the process outcome into a canonical 
publication genre (Gregor & Hevner 2013). All 
of the frameworks follow the high level pattern 
that is shown in Figure 1 with various degrees 
of explicit cycles and various levels of defined 
research outputs.

Evaluating the design results forms an 
important part of the DSR process. March 
and Smith (1995) highlight the difficulties 
in evaluating new constructs, because these 
difficulties may apply to a large variety of 
problems and change the operating environ-
ment. This may have been the ground for earlier 
evaluative measures. Therefore, they point out 
the importance of developing and validating 
evaluation criteria for the constructed artifacts 
(March & Smith, 1995). Hevner et al. (2004) 
laid out a set of quality attributes for design 
products. They stressed the technical quality of 
the artifact and the artifact should be fit for the 
intended organizational purposes. Baskerville, 
Pries-Heje and Venable have developed a set 
of evaluation criteria for DSR (Baskerville et 
al., 2008; Pries-Heje et al., 2008). The evalu-
ation should be formative in the early stages 
of the project. This allows for changes to the 
problem and to the nature of the artifact, and, 
if warranted, redirecting the design (Sein et al., 
2011). There should be summative evaluations 
to assess the value and utility of the outcomes 
towards the end of the project.

PRODUCTS OF DESIGN 
SCIENCE RESEARCH

One of the essential, perhaps the most impor-
tant, results of DSR is the artifact itself. The 
artifact, however, is not surprisingly a widely 
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discussed aspect in the literature. The concep-
tualization of the artifact certainly influences 
our ability to build knowledge that is valid. 
Whereas DSR seeks to generate general solution 
concepts (Aken 2004) or meta-artifacts (Iivari, 
2003; Iivari, 2007), the process by which such 
knowledge is generated is intertwined with 
our understanding of the artifact. Hevner et al. 
(2004) understand the notion of artifact in terms 
of “a construct, a model, a method, and/or an 
instantiation” (cf. March and Smith 1995). They 
also underline that the artifact should be viable.

What is a viable artifact? Our reading of 
Hevner et al.’s (2004) work suggests that a 
viable artifact is relevant to a context (e.g., a 
business context) and can successfully address 
a problem. Also, the viable artifact should be 
formulated in a way that captures the influences 
of people, organization, and technology. Further, 
viable artifacts exhibit a level of novelty by ad-
dressing a problem in a new and original way. 
Such artifacts are both relevant to a context and 
new to the literature, and they can adopt many 
forms including those of constructs, models, 

methods, or instantiations (Hevner et al., 2004; 
Iivari 2007).

One point to emphasize is the temporal 
dimension of viability. Viability assumes that 
the artifact will have a capacity to survive and 
prosper. As problem spaces evolve, so must 
the artifact, or the research products of the 
design science research. In an era that is char-
acterized by complexity and unprecedented 
change, the outcomes of DSR must sustain 
their values over time -- rather than being a 
one-time shot that cannot survive changes 
with evolving technology and organization. 
Consequently, there is a growing interest in 
conceptualizing the artifact in socio-technical 
terms, where the artifact is regarded not only 
as a stand-alone piece of technology, but also 
as something that is significantly interwoven 
with organizational and social elements and 
related logics. In this vein, Sein et al. (2011) 
and more recently Purao et al. (2013) propose 
the ensemble artifact (Orlikowski and Iacono 
2001) as a framing with which to accommodate 
the various influences that determine the fate of 

Figure 1. High level design science research process (Kuechler & Vaishnavi 2012)
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a design artifact over time. Viewing artifacts as 
“the material and organizational features that 
are socially recognized as bundles of hardware 
and/or software” (cf. Orlikowski and Iacono 
2001), Sein et al. (2011, p. 38) make design-
ers attentive to qualities that support multiple 
design paths to the future.

THEORIZING ABOUT DESIGN 
SCIENCE RESEARCH

On the theory development level, the key out-
put of design science research should be new 
insights into design processes and products. 
Gregor and Jones (2007) propose that a DSR 
project should produce a design theory. In 
order to achieve this, natural research outputs 
are distilled exemplars from the above, such 
as design principles (Romme and Endenburg 
2006) or design propositions or rules (Aken 
2004). The “ultimate” goal should be an orga-
nized set of principles, typically for a certain 
domain, which would form a new or modified 
design theory (Gregor and Jones 2007). Kue-
chler and Vaishnavi (Kuechler and Vaishnavi 
2008; Kuechler and Vaishnavi 2012) further 
argue that mid-range theories form a plausible 
DSR result. Such mid-range theories can act 
as a “bridge” between kernel theories and lo-
cal design theories. The bridge should allow 
the systematic movement from explanations 
to prescriptions. Likewise, Purao (2013) and 
Sein et al., (2011) argue that one of the goals 
of design science research is not only to try to 
address the specific problem at hand, but also to 
view it as an instance of a more generic class of 
problems. Analogously, when the DSR process 
results in design rules, the researchers should 
formulate them at a higher level of abstraction 
with appropriate boundary conditions.

The design principles capture generic 
knowledge gained from the process of building 
solutions for a given domain (e.g., design rules 
(Aken, 2004) or they capture design proposi-
tions (Romme 2003) and encompass valid 
knowledge about creating other instances that 

belong to the same class of artifacts. They fol-
low an inductive step that is similar to the move 
from empirical to theoretical statements (Lee & 
Baskerville, 2003), and they are validated (or in 
some cases falsified) via the DSR project. A key 
moment in this conceptual move is the shift on 
the level of abstraction, which can precipitate the 
move from design principles to the formulation 
of Gregor’s Type V design theories. There is, 
however, a considerable disagreement on the 
ease of derivation and the usefulness of mid-
level design theories (Lukyanenk & Parsons, 
2013; Venable, 2013) when there are very few 
fully specified design theories.

THE ROAD AHEAD

In this paper, we have discussed what design 
science research was like in the past, what we 
have learned, what are the current research 
issues, how the papers in this special issue 
contribute to existing knowledge, and what we 
should study in the future.

As noted above, there are many research 
activities focusing on theorizing design science 
research processes recently. At the same time, 
we still use Markus et al. (2002) paper as an 
exemplar of theorizing about design. It can be 
observed that we now have the building blocks 
in place for performing sound design science 
research according to accepted principles 
(Hevner et al., 2004; Sein et al., 2011) and 
several alternative processes (Peffers et al., 
2007; Sein et al., 2011). Further, we have more 
cogent guidelines for evaluating and theorizing 
designs (Gregor & Jones 2007).

With this special issue, we would like to 
make a call for actually doing sound and vigor-
ous design science research and reflecting on the 
designs in a way that advances both practice and 
science of information system design. Design 
science remains a central pillar in IS research 
and it has now been accepted as a viable para-
digm of doing research in IS. In other words, 
it is time to do more design science research!
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