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Abstract

This editorial critically reviews design theories, kernel theories, and substantive technological
theories in design science research (DSR) within information systems (IS). The review identifies
four different but interrelated interpretations of “design theory” for the design product. In the case of
kernel theories, it pays attention to the softening of their scientific status that undermines the status
of design theories as well. Substantive technological theories refer to intermediating theories between
abstract descriptive/explanatory kernel theories and design. The editorial suggests that DSR in IS
(DSRIS) has great potential to contribute design-oriented, explanatory/predictive, substantive
technological theories. Overall, the review illustrates excessive use of the word “theory” in DSR.
This is in line with the alleged “theory fetish” of information systems.
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1 Introduction

“Theory” is the most celebrated output of academic
research. Therefore, its role in DSRIS—with
innovative IT artifacts as its core contributions
(Hevner et al. 2004)—continues to arouse considerable
interest (Baskerville et al. 2018, Peffers, Tuunanen, &
Niehaves, 2018).! Baskerville et al.’s editorial (2018)
suggests that one should find a balance between design
artifacts and design theories in DSR papers, whereas
Peffers et al.’s editorial (2018) proposes that we should
accept that there are different “genres” of DSR, each
with different expected expectations about DSR

! DSRIS is interpreted here as research with “design as a
method of investigation” and not as research with “design as a
topic of investigation” (Kuechler & Vaishnavi, 2008a). The
latter is behavioral science research by nature (livari, 2015),
such as the scientific study of the design activity (Cross, 2001),
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contributions, the role of theory therein, and the
research method to be applied. This editorial is much
more radical than either of its two predecessors. It is
critical toward the excessive and even ritualistic use of
“theory” and, in particular, “design theory” in the
DSRIS literature. Being closer to Baskerville et al.
(2018) than Peffers et al. (2018), it discusses the role
of theory within the DSR paradigm as a whole rather
than separately within various DSR genres.

The concept of “theory” is a nebulous one. Following
her review of different views of “theories,” Gregor
(2006) characterizes them as “abstract entities that aim
to describe, explain, and enhance understanding of the

with descriptive/explanatory theories of design as possible
contributions. This editorial does not particularly address
these theories of design, even though they may serve as
kernel theories in DSRIS.
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world and, in some cases, to provide predictions of
what will happen in the future and to give a basis for
intervention and action” (p. 616). As the major
contribution, she introduces a taxonomy of five types
of theory: (1) theory for analyzing, (2) theory for
explaining, (3) theory for predicting, (4) theory for
explaining and predicting, and (5) theory for design
and action. This editorial adopts this taxonomy, the
special focus being in “theories for design and action,”
or “design theories.”?

Walls, Widmeyer, & El Sawy’s (1992) concept
“design theory” initiated the interest in theory in
DSRIS (e.g., Markus, Majchrzak, & Gasser, 2002;
Gregor & Jones 2007; Kuechler & Vaishnavi, 2008a;
Kuechler & Vaishnavi, 2008b; Baskerville & Pries-
Heje, 2010; Gregor & Hevner, 2013; Niehaves &
Ortbach, 2015; Baskerville et al., 2018; Peffers et al.,
2018). The idea of “design theories” implies that
“theories” not only inform the design of various IT
artifacts in DSRIS but, as “design theories,” they are
central outcomes of DSRIS. Unfortunately, much of
the later literature that is related to the seminal works
of DSRIS (such as Walls et al., 1992; March & Smith,
1995; Hevner at al., 2004) has been conceptually quite
confusing and, in my view, has advocated “more
theory” in DSRIS, leading to a “theory fetish” therein.3

By “theory fetish,” I mean excessive emphasis on
“theory” and “theory building,” as if theory were the
only remarkable scientific contribution, as well as the
ritualistic and undifferentiated use of the word
“theory” when more exact or informative concepts
could be used. Such excessive use easily inflates the
value of the word “theory” in scientific argumentation.
To take an example, if all conceptual frameworks are
considered theories (“theories for analyzing”),
practically all scholarly papers would be theory
grounded, since it is impossible to do scientific
research without any conceptual framework. Instead of
“theory,” it would be more informative and modest to
speak about the specific classification, taxonomy, or
conceptual framework that one has in mind.

The purpose of this editorial is to contest the “theory
fetish” of DSRIS, to critically review various concepts
of theory used in DSRIS, and to clarify the different
meanings of “design theory” discernible in DSRIS.
Based on the scope of this paper, the DSR literature
outside DSRIS will not be covered. This editorial is
complementary to Avison and Malaurent (2014) and to
Hirschheim (2019) and the associated commentaries,
which largely omit DSRIS and related theories.

2 As it includes “design theories” (“theories for design and
action”) as a special type of theory, I will bypass the
discussion of whether “design theory” is possible or not (see
Hooker, 2004; Walls, Widmeyer, & El Sawy, 2004).

A Critical Look at Theories in Design Science Research

The editorial starts with a criticism of “theory fetish”
in IS and in related disciplines. The purpose of this
criticism is by no means to denounce “theory” and
“theory building” but to serve as a contextual
introduction proposing a more considerate use of
theory in DSRIS. After this prelude, the editorial
proceeds to the concept of “design theory” as a central
intellectual outcome of DSRIS. A detailed analysis
shows that the concept is often used ambiguously—
“nascent design theory” (Gregor & Hevner, 2013)
being a prime example of this. More concretely, the
editorial distinguishes four different but interrelated
interpretations of “design theory.” Therefore, it
advocates a more sparing and careful use of the
concept but does not propose that it should be totally
abandoned. Some DSR outcomes earn the status of
“design theory,” the relational data model (Codd 1970)
being a good example of that.

Walls et al. (1992) suggest that “design theories”
include “kernel theories” from natural and social
sciences and mathematics, which govern design
requirements. This editorial emphasizes that it is the
soundness of “kernel theories” that is decisive when
one assesses whether it is justifiable to speak about
“design theory.” The relational data model, for
example, is based on mathematical set theory, and on
the mathematical concept of relation, and relational
algebra in particular. The review below shows that the
concept of “kernel theory” has been subjected to
dubious refinements that undermine the expected
soundness of kernel theories and, consequently, the
scientific value of the concept of “design theory.”

More recently, Kuechler and Vaishnavi (2008b, 2012)
and Arazy, Kumar, and Shapira (2010) point out that
kernel theories from reference disciplines are not
(necessarily) concrete enough to guide design and that
intermediating theories are needed to bridge the gap.
They recommend the use of “design relevant
explanatory/predictive theories” (Kuechler & Vaish-
navi, 2008b, 2012) and “applied behavioral theories”
(Arazy et al., 2010) for that purpose. Bunge (1966)
calls such theories “substantive technological
theories.” This leads to the suggestion that the
philosophy of technology provides a better background
than Merton’s (1949) hierarchy of theories for
discussing the relationship between kernel theories and
design and suggests that DSRIS has great potential to
contribute  design-oriented, explanatory/predictive,
substantive technological theories.

Finally, this editorial contrasts with Baskerville et al.’s
(2018) and Peffers et al.’s (2018) editorials and makes
a number of remarks and recommendations based on

3 However, | do not claim that all premier IS journals and
conferences require that a DSR paper proposes a “design
theory” to be acceptable; nevertheless, 1 fear that many
authors and reviewers expect good DSR papers to do so.
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the analyses conducted. Overall, it advocates less
theory, but better design theory, i.e., more sparing use
of the word “theory” and design theories based on
sound kernel theories—their soundness being
determined by the research community of the
originating discipline (Truex, Holmstrom, & Keil,
2006).

2 Theory Fetish in IS and DSRIS

To understand the current position of “theory” in
DSRIS, it is important to be aware of its role in IS
research more generally. The editorial statements of
leading IS journals, such as MIS Quarterly,
Information Systems Research, and Journal of the
Association for Information Systems, emphasize that
papers should be grounded in theory, following in that
respect the example of premier journals in organization
and management studies (Hambrick 2007, Corley &
Gioia 2011). However, European IS journals such as
European  Journal of Information  Systems,
Information Systems Journal, and Journal of
Information Technology do not directly express a
preference for theory-grounded papers. Nevertheless,
Avison and Malaurent (2014) characterize the situation
within IS as a whole as a “theory fetish” that
encompasses even papers focusing on qualitative IS
research.

Taking this larger context into account, it is
understandable that DSRIS has fallen into the theory
trap. Gregor (2006, p. 613) contends that “developing
theory is what we are meant to do as academic
researchers and it sets us apart from practitioners and
consultants,” and Venable (2013, p. 136) writes:
“Since theory is a key output of rigorous academic
research, one would expect the production of DT
[design theory] to be a key element of DSR.”

Among empirical disciplines such as organization and
management studies, theories (excluding design
theories) may have such a monopoly position but this
is not necessarily the case in fields such as the natural
sciences or economics. This is evidenced by, for
example, the editorial statements of premier physics
journals: Advances in Physics and Nature Physics do
not refer to theory and Physical Review Letters states
that papers may “advance new theoretical views.”
Further, in the editorial material accompanying
Economic Journal, there is ho mention of theory, and
in Journal of Finance, theory is mentioned only in a
list of keywords. However, Journal of Economic
Theory does require papers to be “firmly grounded in
theory.” Of course, just because a journal’s editorial

4 Grover and Lyytinen (2015) make it clear they use

“midrange theory” in a more specific meaning than Merton
(1949).
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statement does not explicitly mention “theory,” it does
not follow that the papers published in these journals
do not use theories.

One may explain the difference between IS and more
mature disciplines such as physics and economics by
arguing that the latter have already built solid theories
and therefore do not need new theories to the extent
that 1S does. Furthermore, the central phenomena
investigated by 1S—i.e., the development and use of
information systems and technology for human
enterprise, covering IS use by individuals, teams,
organizational units, and organizations as well as IS
use by communities, markets, industries, and societies
(Grover & Lyytinen, 2015)—concern artificial reality,
are socially constructed, and are subject to constant
change. This largely explains the theoretical diversity
of the IS discipline (Benbasat & Zmud, 1996). Lim et
al. (2013), for example, identifies 174 distinct theories
used in 385 papers published in MIS Quarterly and
Information Systems Research from 1998 to 2006
alone, the majority of them (over 70 % according to
Grover & Lyytinen, 2015) being “midrange theories”
that lie somewhere between abstract theories borrowed
from reference disciplines and concrete data from 1S-
specific phenomena of interest.* Given that IS already
has a few hundred such theories in play, it is hard to
claim that more are desperately needed, although novel
and distinct theories would certainly be welcome
(Grover and Lyytinen 2015).

The main point of criticizing the theory fetish is,
however, that “theory” should not be given monopoly
status in the representation of scientific knowledge as,
implied, for instance, by Gregor (2006) and Venable
(2013). Hambrick (2007, p. 1346) contends that
“theories are not ends in themselves” and that “a
blanket insistence on theory ... actually retards our
ability to achieve our end: understanding.” Both
Avison and Malaurent (2014) and Hirschheim (2019)
echo him in this regard. Insistence on theory and theory
building prevents research on interesting phenomena
for which no theory yet exists (Hambrick, 2007),
studies about anomalies that existing theories are not
able to explain—barring a theoretical attempt to solve
them—and papers reporting the results of replication
studies. All these are essential to scientific progress, as
argued by Dennis and Valacich (2014) in the context
of IS replication studies.

The studies by Gregor (2006) and Venable (2013)
implicitly extend the theory discussion to DSRIS. In this
context, one can argue that the outputs of DSRIS,
including constructs, models, methods, design principles,
and technological rules (Gregor & Hevner 2013),° also

* | have difficulties considering instantiated IT artifacts as
knowledge contributions of DSRIS independently of
constructs, models, etc. (Gregor & Hevner, 2013) since it is
hard to imagine that a reasonably complex IT artifact can be



represent scientific knowledge independently of whether
they have been framed as “design theories” or not. The
model of decision support systems elaborated by Keen
and Scott Morton (1978) is an example of such
representation.

Hambrick (2007) explains how the focus on theory
emerged in management studies as a response to the
accusations of a lack of academic sophistication in the
1950s. In a similar vein, Avison and Malaurent (2014,
p. 328) explain the excessive emphasis on theory as
“the way forward to make information systems an
‘acceptable’ discipline.” Hirschheim (2019) describes
in length the pressure to make IS more acceptable and
legitimate within North American business schools
and universities by making it look more scholarly and
theory oriented. Thus, it would seem that the real
reason for the theory fetish in IS in general and DSRIS
in particular has largely been political rather than
intellectual—to legitimize IS as a discipline and
DSRIS within it rather than to advance the IS/DSRIS
body of knowledge.

The concept of “design theory” discussed in the next
section is an example of a concept that has been
introduced to legitimize DSRIS (Walls et al., 1992,
Gregor 2006, Gregor & Jones, 2007). The message has
been that DSR also suggests theories, but of a different
type than those of IS researchers engaging in
natural/behavioral sciences research. The concept
“nascent design theory” (Gregor & Hevner, 2013) is a
prime example of the “theory fetish” in DSRIS: the
adjective “nascent” combined with the ambiguity of
“design theory” simply makes the whole concept too
shaky and permissive, meaning that “anything goes.”
Luckily, any discussion of nascent theory can easily be
abandoned by simply referring to the design
knowledge in question: constructs, methods, models,
design principles, technological rules, etc.

3 Conceptions of Design Theories
in DSRIS

There is wide consensus that the concept of “design
theory” in DSRIS has not been fully agreed upon
(Venable 2006, Baskerville & Pries-Heje 2010,
Venable 2013, Niehaves & Ortbach 2015). When
introducing different conceptualizations, it has been
customary to extend the concept to all sorts of “IT
artifacts” (e.g., the critical success factors approach to
requirements determination in Walls et al., 1992; a
framework for risk management in software
development in Gregor & Jones, 2007) and even

instantiated without any instantiation of design knowledge
(constructs, models, etc.). Furthermore, the knowledge
embedded in the instantiated artifact must be communicated
in some way to the DSRIS community and is likely done so
through constructs, models and design principles.
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beyond (e.g., portfolio theory in Baskerville & Pries-
Heje, 2010). Although this generalization is of value,
it often forces the authors to stretch and adapt the
concepts in a way that makes it difficult to understand
whether the examples are fully consistent with the
“theoretical” conceptions and with each other. In order
to avoid such confusion, as far as possible, I will use
information systems and/or software artifacts as
examples in my argumentation since they are
archetypical examples of IT artifacts.

3.1 Review of the Major Conceptions

As far as | know, Walls et al. (1992), Venable (2006),
Gregor and Jones (2007), Baskerville and Pries-Heje
(2010), and Niehaves and Ortbach (2015) comprise the
most significant set of DSRIS papers that introduced
their own conceptualizations of “design theory.” For
example, Walls et al. (1992) proposed the concept of IS
design theory, identifying it in two parts: design product
and design process. This editorial focuses only on
design theory for the design product, which consists of
metarequirements and metadesign for the IS design
product, kernel theories governing the design
requirements, and testable design product hypotheses
used to test that the metadesign satisfies the
metarequirements. Figure 1 illustrates the resultant
structure.®

My analysis below shows that, especially the concept of
metarequirements, is widely interpreted in a way that
does not correspond to what Walls et al. (1992) exactly
mean. Venable (2006) refines Nunamaker, Chen, and
Purdin’s (1990) framework, placing theory building at
the center of the DSR activity. As for design theory, he
suggests that it should be in the form of utility theories,
which relate improvements expected from applying a
particular type or types of technologies (“metadesigns”
in Walls et al. 1992) to a particular type of problem.
Venable (2006) does not provide any concrete examples
of what he means by “problem” in the IS context, but —
misleadingly in my opinion—associates it with Walls et
al.’s notion of “metarequrements” or in Markus et al.’s
(2002) ““user requirements.” Venable’s interpretation is
understandable, given that Walls et al. define
metarequirements as “the class goals to which the theory
applies.” Their most concrete example—
metarequirements for vigilant information systems—
indicates, however, that their “metarequirements”
actually specify the functionality of the system (e.g.,
MRI1: “A VIS should support issue representation in the
form on triggers, templates, and twitches,” Walls et al.
1992, p. 51).

¢ Design theory for the design process comprises the design
method of constructing the artifact, kernel theories governing
the design process, and testable design process hypotheses
used to verify that the design process results in an artifact that
is consistent with the metadesign (Walls et al. 1992).
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Kernel N Meta-
theories "I requirements

Testable design
Meta-design product
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Figure 1. Components of Design Theory for the Design Product (Walls et al., 1992)

So, they use the term “requirements” in the sense used
in software engineering, where requirements are
traditionally interpreted to be part of the software
artifact (Freeman 1987). Venable, in contrast, views
problems as something “external” to solution
technologies, analogous to “business problems.””

Gregor and Jones (2007) expand the concept of design
theory suggested by Walls et al. (1992), proposing that
it consists of eight components, the first six being
mandatory, and the last two optional: (1) purpose and
scope, describing “what the system is for”; (2)
constructs of “theory”; (3) principle of form and
function, i.e., the abstract blueprint or architecture of
the IS artifact (either the IS product or 1S development
method); (4) artifact mutability, i.e., the changes in
state of the artifact anticipated in the “theory,” (5)
testable propositions, i.e., the truth statements about
the design theory; (6) justificatory knowledge, i.e., the
underlying knowledge or theory from the natural or
social or design sciences that provides a basis and
explanation for the design (e.g., kernel theories in
Walls et al. 1992); (7) principles of implementation,
i.e., a description of processes for implementing the
“theory” (either product or method) in specific
contexts (design method in Walls et al. 1992); and (8)
expository instantiation, ie., a  physical
implementation of the artifact.

Gregor and Jones (2007) interpret purpose and scope
as corresponding to the “metarequirements” of Walls
et al. (1992) and principles of form and function as
corresponding to “metadesign.” Their example of
human productivity as the purpose of the relational
model for databases (see Table 1 in Gregor and Jones
2007) implies that the purpose and scope (may) cover
potential effects of the artifact.® Referring to the above
discussion in the context of Venable (2006), I claim
that Gregor and Jones (2007) also do not recognize that
metarequirements in Walls et al. (1992) specify
functional (and possibly nonfunctional) requirements
for the artifact, i.e., they correspond to principles of

"Venable (2006) illustrates his ideas most concretely in the
context of medical analogy, where he sees diseases as
problems and treatments as solution technologies. Assuming
that the causes (biological mechanisms) are known, | would
claim that “metarequirements” for a drug (treatment) specify
that the drug affects the causes of the disease (i.e., the
underlying biological mechanisms) in a specific way. It is a
separate question whether affecting the causes by using a
drug has the desired effect on the disease.
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function rather than purpose and scope in Gregor and
Jones (2007).

Gregor and Jones (2007) construe that their testable
propositions cover “design product hypotheses” and
“testable design process hypotheses” (Walls et al.
1992). As explained above, Gregor and Jones
understand “metarequirements” in Walls et al. (1992)
as corresponding to the purpose and scope component,
which covers the potential effects of the artifact.
Therefore, Gregor and Jones’s testable propositions
concerning the design product may include truth
statements about how the IS artifact performs relative
to its possible effects (e.g., how the relational database
technology affects human productivity). This means
that IS design theory in the sense of Gregor and Jones
(2007) covers but is not limited to the relationship
between IS artifacts and their effects.

Baskerville and Pries-Heje (2010) suggest that one can
distinguish two types of design theory: explanatory
design theory and practice design theory. | will focus on
explanatory design theory (EDT) only, which “explains
why a generalized set of requirements is satisfied by a
generalized set of object features” (p. 273). Practice
design theory (PDT) concerns the process side (just as
design theory for the design process in Walls et al.
1992), prescribing in a practical way how to design or
construct an IT artifact. Baskerville and Pries-Heje do
not recognize the difference in the meaning of
metarequirements (or generalized requirements) in
Walls et al. (1992) versus Gregor and Jones’ use (2007),
but adopt the definition of “requirements” on the IEEE
Std  610.12.-1990 for software, which defines
requirements as a condition or capability met or pos-
sessed by a system rather than something external to it.
Thus, their characterization of ‘“metarequirements”
seems to be in line with that of Walls et al. (1992). As
such, their notion of explanatory design theory (EDT)
addresses the relationship between metarequirements
and metadesign, internal to the IT artifact.®

8 As an additional piece of evidence, applying the “design
theory” of Gregor and Jones (2007), Giessmann and Legner
(2015) propose a design principle for the platform-as-a-
service (PaaS) business model to ensure mid- to long-term
profitability.

® Unfortunately, many of the examples in Baskerville and
Pries-Heje (2010) are quite poorly formulated. Concerning,
for instance, vigilant information systems (p. 279), which
could be the most concrete example, it is difficult to figure



Niehaves and Ortbach (2015) continue the work of
Baskerville and Pries-Heje (2010). Because they are
influenced by structural equation modeling, they
introduce a fairly complex framework for EDT. Based
on their article, it is not entirely clear whether they have
metarequirements in the sense of Walls et al. (1992) and
Baskerville and Pries-Heje (2010) in mind when they
use the term “effects” of the IT artifact. | interpret their
example of a feedback system with “social presence” as
the dependent variable (effect) as suggesting that the
effect is a quality of the system rather than something
external to it (for example, the effect of the feedback
system on employees’ work performance). However,
Peffers et al. (2018) state that explanatory design theory
is “a type of design theory that emphasizes design
features and their effects on the environment, e.g., on
users” (p. 134). This differs from my reading of
Baskerville and Pries-Heje (2010). Despite that, in this
situation, I rely upon Peffers et al.*°
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When compared with Baskerville and Pries-Heje
(2010), another difference is that Niehaves and Ortbach
(2015) introduce kernel theories to explain the
relationship between metarequirements and metadesign.
Even though they suggest that their model is an EDT, |
am not convinced that it is adequate to address the
relationship between metadesign and metarequirements
when interpreted in the sense of Walls et al. (1992). The
reason for this is that there are typically a number of
metarequirements (as the authors themselves remark in
passing) and the relationship between metadesign and
metarequirements is not n:1, nor is it even n:m; rather,
some of the metarequirements (especially nonfunctional
requirements such as security) are emergent properties
determined by the metadesign as a whole and not by
individual design items.

Kernel theory/

etal. 1992)

Class of IT artifact

- meta-requirements

justificatory Testable design
knowledge product hypo- - meta-design
theses (Walls

- instantiation

Design practice theory (DPT)

Explanatory
design theory
(EDT)

I

Design theory = EDT + DPT
¢ (Baskerville and Pries-Heje

Effects

N

< Design theory (Walls et al. 1992)

esign theory = Utility theory (Venable 20

> 2010)
< >

e

< Design theor;y (rGr'egrdrrancri lones 2007)

h 4

Explanatory design theory
(Baskerville and Pries-Heje 2010)

Design theory 1

< Explanatory design theory (Niehaves and Ortbach (2015)

Design theory 2

v

Design theory 3

Figure 2. Different Conceptions of Design Theory

out how the “capability” statement (“Executives have to deal
with issues from a consistent vision, while managers must
deal with issues while avoiding culture discrepancies”) is a
generalized requirement related to the system. Their example
of patterns as an explanatory design theory, however,
supports my interpretation.

0 Inspired by the example of “social presence” (Lowenthal
2010), I could conceive of illusions created by an IT artifact
being examples of effects on the users that could serve as
metarequirements in explanatory design theories as
introduced by Baskerville and Pries-Heje (2010). However,
Peffers et al. (2018) do not constrain the effects on the
environment in any way.
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3.2 Synthesis

As a synthesis, Figure 2 depicts different
interpretations of “design theory” in DSRIS. Appendix
A provides a more concrete conceptual mapping of the
vocabulary used by the five major proponents of
design theory, including an artificial example of
“nascent design theory” employing spoons as
exemplary artifacts.

Figure 2 shows that there are widely different views of
“design theory.” Walls et al. (1992) focus on the
relationship between kernel theory and the IT artifact
and on the relationship between metarequirements and
metadesign internal to the IT artifact. “Design theory”
in Venable (2006) concentrates solely on the
relationship between the IT artifact and its effects
(utility). “Design theory” in Gregor and Jones (2007)
combines, to some extent, both Walls et al. (1992) and
Venable (2006) but neglects the relationship between
metarequirements (= principles of function) and
metadesign (= principles of form) internal to the IT
artifact. Baskerville and Pries-Heje’s paper (2010), on
the other hand, is limited to the relationship between
metarequirements and metadesign internal to the IT
artifact. Finally, after reading Peffers et al. (2018), |
conclude that the scope of the explanatory design
theory of Niehaves and Ortbach (2015) corresponds to
that of Gregor and Jones (2007).1*

Based on Figure 2, one can identify four different
conceptions: “Design Theory 1,” which is a slightly
modified version of Walls et al. (1992)*?, “Design
Theory 2” a la Baskerville and Pries-Heje (2010),
“Design Theory 3” a la Venable (2006), and “Design
Theory 4,” which is a union of Design Theories 1-3. A
clear conclusion from Figure 2 is that anybody who
talks about “design theory” should carefully indicate in
what sense he or she uses the concept—as exemplified
by a recent article by Peffers et al. (2018) that fails to
recognize the differences between “design theory” in
Walls et al. (1992) and Gregor and Jones, (2007) and
even the differences between Baskerville and Pries-
Heje (2010) and Niehaves and Ortbach (2015).

1f 1 had not consulted Peffers et al. (2018), | would have
understood the scope of “design theory” in Niehaves and
Ortbach (2015) in Figure 2 as corresponding to that of Walls
et al. (1992), with a special focus on explanatory design
theory, as in Baskerville and Pries-Heje (2010).

12 In other words, IS design theory for the design product in
Walls et al. 1992, excluding testable product hypotheses.

¥ According to Walls et al. (1992) kernel theories govern
metarequirements but not metadesign in the case of the
“design product.” 1 assume that by this they limit kernel
theories to those that govern distinctive aspects of the
“design product” and exclude various fairly standard “design
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4 Conceptions of Kernel Theories
in DSRIS

Kernel theories are central constituents of design
theories. It is notable, however, that the concept of
“kernel theory” has evolved over the years in a
direction that is not necessarily desirable. According to
Walls et al. (1992), kernel theories derive from natural
and social sciences and mathematics.*® I guess that
they implicitly assume that theories from natural and
social science are “theories for explaining,” “theories
for predicting,” and “theories for explaining and
predicting” as per Gregor (2006). Walls et al. seem to
introduce kernel theories as mandatory constituents of
design theories, even though in their example—the
software development life cycle model as a “IS design
theory”—they fail to specify its kernel theory.

Based on Walls et al. (1992), Markus et al. (2002)
suggest a simplified design theory for emergent
knowledge processes, consisting of kernel theories,
metarequirements for the system, design principles for
the system, and principles for its development. From
the viewpoint of theory, it is noteworthy that they
soften the concept of kernel theory so that it may also
be a practitioner theory-in-use, i.e., not only an
academic theory.

Gregor and Jones (2007) substitute “justificatory
knowledge” for “kernel theory.” They make it explicit
that justificatory knowledge may include existing
design theories and also practical theories-in-use (as do
Markus et al., 2002). Compared with “kernel theories”
the concept of justificatory knowledge allows for a
more eclectic use of existing research as justification
for the design ideas. For example, Giessmann and
Legner (2016) suggest four design principles that each
have a distinct source (in terms of references) of
justificatory knowledge. This is an acceptable practice
for justificatory knowledge, but it does not necessarily
constitute theory (e.g., see “references are not theory”
in Sutton & Staw, 1995).

Practical theories-in-use further degrade the idea of
justificatory knowledge as a mandatory constituent of
design theory. For example, in the case of medicine,
justificatory knowledge could include all kinds of

theories” that are used in metadesign. For example, one can
claim that the metadesign of an IT artifact comprising
computing is always, at least implicitly, based on a number
of mathematical theories, starting with Boolean algebra.
When one includes existing “design theories” among kernel
theories (Gregor & Jones, 2007), it is clear that metadesign
may adopt numerous existing design theories, such as the
relational model, object-orientation, modular design,
software patterns, etc., if these are considered to be design
theories. Usually these do not imply anything distinctive into
the design product but are widely used methods and
techniques in technical design and implementation.



pseudoscientific theories, such as those relating to
alternative medicine. livari (2007) suggests that in
order to be qualified as design theory, the core artifact
(e.g., medical treatment) should be backed by kernel
theories that are considered to be scientifically
justified.

As a parallel to kernel theory rather than kernel theory
per se, Kuechler and Vaishnavi (2012, p. 404)
introduce the concept of “tacit theory” i.e., “insights or
evidence/experience-based justifications for pursuing
a novel design. This theory type is informal and is fre-
quently not explicitly stated, but is very important to
DSRIS in that such theories provide design science
research with the ability to explore areas where formal
theory is sparse or non-existent.” While | have no
problem with this definition, | do question why they
call this “tacit theory” instead of tacit knowledge?

If eclectic justificatory knowledge, practical theories-
in-use, pseudoscientific theories, and possibly “tacit
theories” are regarded as acceptable kernel theories,
the concept of “design theory” is, indeed, very loosely
circumscribed. When one adds the idea of “nascent
design theory” (Gregor and Hevner 2013), design
theory becomes almost anything. If it is “nascent,” why
is it called “theory”? Why not speak about the artifacts
typical of such “nascent design theories”: e.g., specific
constructs, methods, models, design principles, and
technological rules in question, without any mention of
“nascent design theory”?

Referring to Figure 2, it is important to keep in mind
that Design Theories 1-3 likely have at least partially
different kernel theories. It is hard to imagine that there
could be a serious Design Theory 3 without kernel
theories that take into consideration the context in
which the IT artifacts (instantiations) are supposed to
be used (e.g., relevant characteristics of users, groups,
organizations, communities, or societies). Design
Theory 2, addressing the relationship between
metadesign and metarequirements, is a central problem
in software testing. Since it focuses on the relationship
internal to IT artifacts, it is unlikely that
explanatory/predictive theories from natural sciences
or social sciences would be relevant in this case.
However, existing methods and techniques in software
engineering might be available as kernel theories.
Design Theory 1 may or may not include contextual
aspects. As an early example of the latter, Flores et al.
(1988) used speech act theory (Searle, 1979) to
generate the general requirements of their email
system, called The Coordinator. One could imagine,
however, that Design Theory 1 could include kernel

¥“There is a danger of terminological confusion here, since
the literature on grounded theory uses the term “substantive
theory” in a different meaning as Bunge (1966)—as the
opposite of “formal theory” (Urquhart, Lehman, & Myers,
2010), Therefore, | use the term “substantive technological
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theory to justify a priori the effectiveness of the class
IT artifact suggested in Design Theory 1. This would
require that, similar to Design Theory 3, the kernel the-
ory included contextual factors and effectiveness
criteria so that it would be possible to predict the
effectiveness of the class of IT artifacts.

5 Substantive Technological
Theories in DSRIS

5.1 Need for Substantive Technologies
Theories

Arazy et al. (2010) and Kuechler and Vaishnavi
(2008b, 2012) point out that kernel theories are not
(necessarily) concrete enough to guide design so that
an intermediating theory is needed to bridge the gap.
Arazy et al. (2010) suggest “applied behavioral theory”
for that purpose and Kuechler and Vaishnavi (2012),
“design relevant explanatory/predictive  theory”
(DREPT). The idea of an intermediating theory is an
important contribution to DSRIS. Philosophers of
technology actually suggested similar ideas a long time
ago. Bunge (1966), for example, makes a distinction
between “scientific theories” and two kinds of
“technological theories”: substantive theories and
operative theories. The former provide knowledge
about objects of action (technology), whereas the latter
are concerned with the operations of men and man-
technology complexes. Bunge uses airplanes as an
example: there is a substantive technological theory of
flight that is an application of a scientific theory of
fluid dynamics.* An optimization model of flight
booking is an example of operative technological
theory. Substantive technological theories are
“essentially applications, to nearly real situations, of
scientific theories,” whereas operative ones apply
method(s) of science and make little, if any use, of
substantive scientific knowledge (Bunge, 1966, p. 331-
332).

It seems that both Arazy et al. (2010) and Kuechler and
Vaishnavi (2012) interpret Kkernel theories to be
something like “scientific theories,” even though they
are not confined to the natural sciences. As noted
above, Walls et al. (1992) mention theories of social
sciences as possible kernel theories and Gregor and
Jones (2007) include even existing design theories as
justificatory knowledge (= kernel theories). Gregor
and Hevner (2013) remark that, currently, kernel
theories are typically implicitly assumed to arise from
reference disciplines. This assumption would exclude

theory” rather than “substantive theory” in the sense of
Bunge (1966). Some DSRIS literature also uses “substantive
theory” referring to grounded theory (e.g., Kuechler and
Vaishnavi 2012).
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the “theories for analyzing,” “theories for explaining,”
“theories for predicting,” “theories for explaining and
predicting,” and even “theories for design and action”
(Gregor 2006) that have originated in IS from the set
of possible kernel theories. | do not think that we, as IS
researchers, should accept or reinforce this contention.
Therefore, this editorial does not assume that kernel
theories are necessarily derived from reference
disciplines external to IS. On the contrary, | suggest
below that IS and DSRIS, in particular, have great
potential to contribute design-oriented substantive
technological theories as kernel theories.

5.2 The Nature of Substantive
Technologies Theories

Kuechler and Vaishnavi (2012, p. 398) introduce
DREPTs as midrange theories, as ‘“conceptual
intermediaries between the highly abstract space of
potential problem solutions suggested by kernel
theories or insights and the concrete problem solution
of the implemented artifact.” According to Merton,
(1949, p. 448) midrange theories “lie between the
minor but necessary working hypotheses that evolve in
abundance during day-to-day research and the all-
inclusive systematic efforts to develop a unified theory
that will explain all the observed uniformities of social
behavior, social organization, and social change.” This
quote clearly shows that Merton introduces midrange
theories in the context of “theories for explaining,”
“theories for predicting” and “theories for explaining
and predicting” (Gregor 2006). Since DREPTSs are
predictive/explanatory theories, characterizing them as
midrange theories is not misleading as such, but it is
not effective, since, currently, practically all
empirically testable theories in social sciences are
midrange theories in Merton’s sense.'® Thus, my
conclusion is that the characterization of DREPTS as
midrange theories just distracts the reader. The
argument that DREPT is not only theory, but a special
type of theory, a midrange theory, sounds convincing:
if DREPT is midrange theory, it must be theory too!

Furthermore, Gregor (2006) and Kuechler and
Vaishnavi (2012), as well as Merton (1949) himself,
tend to confuse the theoretical scope (e.g., individual
hypotheses vs. “all observed uniformities of social
behavior, social organization, and social change”
(Merton 1949, p. 448) in the case of sociology) and the
generality of theory. | see the essence of Merton’s
argumentation as the theoretical scope. Increasing the
theoretical scope tends to decrease the generality of
theory, i.e., the cases in which the theory is valid
among its units of interest. When theories with a wide
theoretical scope are made more abstract in order to

15 “Midrange design theories” and “grand design theories”
(Gregor & Hevner, 2013) are more problematic as concepts
because Gregor and Hevner (2013) remove the distinction
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increase their generality, they tend to lose their
empirical testability so that, ultimately, one cannot
decisively “prove” that they are general.

| believe that the philosophy of technology provides a
fertile background—superior to Merton’s hierarchy of
theories—for discussing the relationship between
kernel theories and design (= engineering). Much of
the philosophy of technology focuses on the
relationship between natural sciences and ‘“hard”
technologies and has the orthodoxy of technology as
applied science, as exemplified by Bunge (1966). This
orthodoxy has been seriously challenged in the
philosophy of technology (Layton 1974, Gardner,
1994, Gardner, 1995, Boon, 2006). Despite this, much
DSRIS still follows a similar orthodoxy when claiming
that design in DSRIS (or the resultant “design theory™)
should necessarily be based on kernel theories (Walls
et al., 1992; Gregor & Jones, 2007; Kuechler &
Vaishnavi, 2012).

March and Smith (1995) point out, on the contrary, that
DSRIS artifacts are often invented without any kernel
theory. livari (2007) and Hevner (2007) echo their
view. livari (2010) claims that the necessity of
recognizable kernel theories may considerably limit
the innovativeness of DSRIS and questions whether
Berners-Lee could have published his ideas on WWW
in a top IS journal, for example. Therefore, researchers
such as March, Smith, and Hevner—who are
recognized within the DSRIS community as
representing the orthodox constructive view (Kuechler
& Vaishnavi, 2008a), according to which the artifact is
the distinctive contribution in DSR and is not
necessarily based on descriptive/explanatory kernel
theory—are more modern in the wider context of the
philosophy of technology than are the critics of the
constructive view discussed above. The philosophy of
technology might lead DSRIS to critically reflect the
assumption of technology as applied science in their
research.

A recent paper of Baskerville et al. (2018, p. 364)
positions DSR in the interplay between science and
technology and pinpoints that there “should not
necessarily be a requirement to show that the DSR is
based on theory in the natural and social sciences as
new designs may arise by processes including trial-
and-error and creative insights, rather than logical
deduction from prior theory.” I understand this quote
to mean that they reject the idea of technology as
applied science but, at the same time, fail to recognize
the role of substantive technological theories in cases

between “midrange” and “grand” from their original context
of explanatory/predictive theories in their “design theories”
context.



in which science happens to inform technology.®

Of course, it is wonderful when descriptive/explanatory
theories—either directly or indirectly via a substantive
technological theory—serve as a source of ideas that
inspire the building of an innovative IT artifact. But, in
line with Baskerville et al. (2018), I do not think that it
should be required that each and every IT artifact
contributed by DSRIS is theory ingrained (Sein et al.,
2011) or inscribed by constructs of some kernel theory
(Hayes & Carroll, 2010). Such a requirement would
easily lead to the superficial listing of kernel theories
and, above all, would decrease the innovativeness of
DSRIS. The next section argues that the temporal
relationship between the kernel theories and the artifact
may, in fact, be reversed, especially in the case of
innovative IT artifacts.

5.3 Substantive Technologies Theories
as IS Contributions

Kuechler and Vaishnavi (2012) essentially contend that
every DSRIS contribution has DREPT, claiming that the
same technique they used in the case of one DSRIS
paper to identify its underlying DREPT can be applied
to any published example of DSRIS (p. 411). They also
implicitly recommend DREPT (1) as means of captur-
ing design knowledge that would otherwise remain tacit
in the design artifact, and (2) as a formalism that helps
to explain the nature of design theory and its relationship
to both the artifact and kernel theories (p. 415). | agree
with them that something like DREPT might be useful
for representing design knowledge at approximately the
same conceptual level as kernel theories.'’

Arazy et al. (2010) suggest the use of applied behavioral
theory as a heuristic means in their theory-driven
method for design to bridge kernel theories and design.
It is a separate question whether applied behavioral
theories and its equivalents such as DREPTs have
intellectual value independent of their use as such
heuristics. To my knowledge, there are not many good
examples of this. Kuechler and Vaishnavi (2012) outline
two examples in such coarse terms that it is difficult to
assess their value. The example of DREPT in their
earlier paper (Kuechler & Vaishnavi, 2008b) identifies
seven propositions. Even though they may have been
useful in the transition from the selected kernel theories
to design, it is difficult to figure out the unifying idea of
the propositions. In line with Sutton and Staw’s (1995,
p. 376) claim that “hypotheses (or predictions) are not

16 As a more minor comment, in their Figure 1, Baskerville et
al. (2018) claim that “technology informs science via deeper
understanding and generalization (Design Theory).” I do not
follow the sense in which they are using “design theory”
here. In my opinion, technology informs science without any
design theory distinct from the artifact (technology). As an
example, information technology has opened new research
avenues for behavioral science research in different
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theory,” | would claim that a list of propositions is also
not theory. Kuechler and Vaishnavi (2012) also admit
that DREPTSs are more or less based on “tacit theory.” |
agree with the spirit of this idea but would prefer to
characterize this as tacit knowledge, creativity, or
intuition.

Perhaps, the applied behavioral model in Arazy et al.
(2010) is the most convincing example of a DREPT that
could be of interest outside its DSRIS context. One
could imagine that it could have been published in a
respected IS  journal as an ordinary
explanatory/predictive model (theory). It is interesting
that the model does not include any designable qualities
of a recommender system or IT artifacts more generally
(see design items and independent and dependent
variables in Niehaves & Ortbach, 2015). Thus, while
Arazy et al. (2010) do not directly derive the
metarequirements from their applied behavioral theory,
there still is a creative leap between the two.

Quite curiously, Kuechler and Vaishnavi (2012) seem to
reduce the novelty of design (for the class of IT artifact)
to DREPTSs: “By linking effects, the causes of which are
explained by the kernel theory, with design features, the
DREPT explains how and why a design based on the
DREPT achieves its desirable novelty” (p. 411). Since
novelty is relative to the state of the art (i.e., the existing
alternative artifacts), 1 do not follow this line of
argumentation. Rather, | would conjecture that the more
innovative and useful (relative to alternatives) the design
for a class of IT artifacts turns out to be, the more likely
it is that it has novel design assumptions and/or design
characteristics (such as design decisions, design
qualities, or design features), which may or may not be
formalizable into a substantive technological theory.

Figure 3 illustrates this situation. The arrows leading to
the right follow the reasoning of Arazy et al. (2010) and
Kuechler and Vaishnavi (2012), who view their
substantive technological theories as design-oriented
concretizations of abstract kernel theories. | suggest an
optional reverse process in which an innovative artifact
(technology) with its innovative design may inspire the
development of new substantive technological theories,
which possibly may further be abstracted into scientific
theories without design/technology orientation. The
research question could be: What design assumptions
and/or characteristics make the IT artifact successful in
what contexts?

disciplines (e.g., psychology, sociology, economics,
organization studies, and also information systems).

17 There was intensive research on design rationales in the
1980s and 1990s (Lee & Lai, 1990) in order to document
design rationales (~ knowledge) in software engineering. |
believe that this idea failed, since it easily led documentation
that was more complex than the software code itself.
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Figure 3. The Interplay Between Abstract Scientific Theories, Substantive Technological Theories, and an
Innovative IT Artifact

As noted by Gregor and Hevner (2013), kernel theories
are often borrowed from reference disciplines. If
borrowed from disciplines outside computing (e.g.,
computer science, software engineering, information
systems), they typically do not have any IT substance.
As a consequence, | believe that innovative and
successful (e.g., useful) artifacts provide an excellent
opportunity for 1S and DSRIS to make theoretical
contributions—in the sense of “theories for
explaining,” “theories for predicting” and “theories for
explaining and predicting”—at the level of substantive
technological theories. Therefore, theorizing (March &
Smith 1995), in terms of substantive technological
theories is important—either during the DSR project or
after its conclusion, by the initial researchers or by
outsiders. It may be a matter of taste whether this
theorizing should be considered behavioral science
research, especially when conducted afterwards by
outsiders, or part of a wider DSR program when
conducted afterwards by the initial researchers. If it is
considered DSR, an innovative artifact should serve as
the focus of theorizing so that the research effort is not
wasted on theorizing about all manner of IT artifacts
(e.g., spoons—see Appendix A).

6 Discussion and Concluding
Comments

This editorial is based on two general principles.
First, | believe that scientific discourse should be
conceptually as clear as possible. My analysis above
indicates that the DSRIS literature is not strong in this
respect. Second, | believe that scholars should be
strongly committed to promoting truth and trust in
science (Sztompka 2007). Truth implies sincerity,
honesty, and modesty in scholarly argumentation.
Unfortunately, truth and trust are under threat in
modern science because of academic capitalism,
fierce  competition  for  research  funding,
commodification of research results, and the
bureaucratization of science (Sztompka 2007, Miinch
2016, Chubb & Watermeyer 2017). In comparison to
these great threats to academic life, uses of “theory”
and “design theory” in DSRIS would seem to be quite

18 It is not clear to me that metarequirements and metadesign
describing a class of IT artifacts are less well-developed than
“nascent design theories” such as design principles.
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innocent violations of scientific honesty and
modesty; nevertheless, they direct scholars away
from the ideal of truth rather than toward it.

In contrast to editorials by Baskerville et al. (2018) and
Peffers et al. (2018) in which design theory is
frequently referred to as if it were an uncontested or
clear concept, | demonstrate that the concept of
“design theory” is very ambiguous. Therefore, 1
contrast my ideas here at a more general level.

| agree with Baskerville et al. (2018) on the issues of
science-technology interaction and evolution. | also
agree with them that in the DSR context, IS research
has been too occupied with “nondesign” (kernel)
theories at the expense of the novelty of the design
knowledge. Nonetheless, their editorial is, in spirit,
very design theory-oriented; in contrast, | suggest that
the whole concept should be used with care. They see
design theory as the most mature form of representing
design knowledge, and their discussion of research
impacts gives the impression that all design knowledge
constitutes “some form of design theory” (p. 367).
However, most conceptions of design theory comprise
kernel theories. So, the very idea of design theory
pushes authors, reviewers, and editors to look for
kernel theories as an indicator of the quality of the
paper, which is contrary to Baskerville et al’s opinion
above regarding attention to ‘“nondesign” kernel
theories.®

I think that Baskerville et al. (2018) correctly point out
that the development of “design theory” is a long-term
goal of DSR. At the same time, they emphasize—
under the label “design theory”—that some degree of
design theorizing should be expected in every DSR
paper (p. 368). Again, this easily pushes the authors to
conduct design theorizing with the hope of ending up
with acceptable “nascent design theory.” | would claim
that design theorizing—both in its interior mode and in
its exterior mode (Baskerville et al., 2012)—can be
done without any purpose suggestive of design theory.
The interior mode involves producing “prescriptive
statements about how artifacts can be designed,
implemented, and evaluated” (p. 363). In the IS
context, this is usually referred to as IS development

According to Walls et al. (1992) metarequirements and
metadesign are the core constituents of design theories.



methods or techniques.’® It is unnecessary to pretend
that they are any special “design theories.” The
exterior mode aims “at analyzing, describing, and
predicting what happens as artifacts exist and are used
in their external environments” (p. 363). The explicit
purpose of theorizing is not necessarily to produce a
coherent explanation that could be reasonably
considered a kernel theory (or a set of kernel theories)
by most conceptions of design theory.

It is also challenging to combine the long-term DSR
goal of developing “design theory” with the rapid
development of technology. This would obviously
require the identification of technological invariants
that surpass the temporary technologies in fashion at
any given time (livari, 2014). Furthermore, the
significance of technological ideas may only be
realized years later. For example, the object-oriented
features of Simula 67 (Dahl, Myhrhaug, & Nygaard,
1968) were recognized about 10 years later when Alan
Kay and his colleagues had adopted them in Smalltalk
language and introduced them to a wider audience.
Therefore, it might be wiser to consider “design
theories” as some sort of theoretical ideals (Hall of
Fame achievements), normally up to the next
generation of researchers to propose if the technologies
are still of interest. Proposing design theory
concurrently with an innovative artifact is a great
accomplishment but should not be expected or
required.

Peffers et al. (2018) provide another interesting
contrast to this editorial. They note that while DSR has
become a well-accepted research orientation within IS,
there are different views among authors, reviewers and
editors regarding the expected outcomes of DSR
submissions, the research method to be applied, and
the role of theory in argumentation. To address such
issues, they propose five prototype genres, two that are
design theory-oriented (Walls et al., 1992 and Gregor
& Jones, 2007) and (Baskerville & Pries Heje, 2010
and Niehaves & Ortbach, 2015), two that suggest
specific DSR methods (Peffers, Tuunanen, &
Rothenberger, 2007; Sein et al., 2011), and one that is
a version of DSR that is applied in German-speaking
countries. They propose that each DSR submission
could identify its genre and that it should be reviewed
and evaluated using the standards of the genre in

1 Recent DSRIS papers often propose a set of design
principles, characterizing them “nascent design theory.”
Unfortunately, it is often quite difficult to determine their
completeness and consistency (Prat, Comyn-Wattiau, &
Akoka, 2015). The completeness and consistency of models
and methods (Hevner et el. 2004) are actually easier to
evaluate since they are not simple lists and there are reference
models (e.g., Olle et al. 1988, Wand and Weber 1990) and
metamodeling formalisms (Tolvanen, Rossi, & Lui, 1996)
that can be used to analyze them.
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question.

Within this framework of these five genres, this
editorial addresses the two design-oriented genres.
Peffers et al. (2018) do not recognize the inconsistency
between “design theory” in Walls et al. (1992) and
“design theory” in Gregor and Jones (2007), nor do
they recognize this inconsistency in Baskerville and
Pries-Heje (2010) versus Niehaves and Ortbach
(2015). They also seem to interpret “design theory” in
a surprising way: “An IS design theory (ISDT) can be
understood as similar to a behavioral science theory. It
enables the IS design researcher to communicate
design theory, independent of the applied science,
from whence it was derived” (Peffers et al., 2018, p.
131). | have always read Walls et al. (1992), Gregor
(2006), and Gregor and Jones (2007) as suggesting that
design theories form a special type of theory that
differs from explanatory/predictive theories typical to
natural and behavioral sciences. Furthermore, | argue
that the core of design theory is the IT artifact (Walls
et al., 1992), which likely reveals something about the
“applied science” from which design theory derives.?

Taken more broadly, | would claim that the two design
theory-oriented genres, on the one hand, and the two
research method-oriented genres, on the other hand,
are logically orthogonal to each other, meaning that
papers could, at least in principle, combine ideas
belonging to both pairs of genres. At the time of
writing (September 2019), Google Scholar returned
approximately 500 hits for design theory and ADR
(action design research, Sein et al. 2011). My guess is
that many of these papers apply ADR and propose
design theories (e.g., Giessmann & Legner, 2016).
Thus, | would expect that the authors would have
difficulties in identifying one and only one genre for
their submissions. Forcing them to do so would be
problematic since DSR outcomes and DSR methods
are actually orthogonal to each other.

In conclusion, | suggest that DSRIS should avoid the
fetishistic use of “theory” and, in particular, “design
theory,” as exemplified by, for example, “nascent
design theory.” In general, it is possible to simply talk
about specific classes of IT artifacts in question and
related “design knowledge” without losing anything
essential. If we accept that new design knowledge is
valid as a DSR contribution, then the purpose of DSR

2 Contrary to Baskerville et al. (2018), Peffers et al. (2018)
do not particularly emphasize that DSR attempts to develop
new, innovative artifacts. Does this imply that, in their
opinion, DSR contributions may consist of “design theories”
developed to describe existing artifacts such as spoons or
anything else? Is it even DSR anymore if it does not involve
the building of innovative artifacts at all? And, how would
such an interpretation affect the practical relevance of DSR?
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is to produce new design knowledge—both design
product  knowledge and/or  design  process
knowledge—about novel IT artifacts with practical
utility. As such, authors and reviewers should focus on
the newness of the design knowledge and the novelty
of the artifact and its practical utility when authoring
and reviewing DSR submissions.

I am not categorically against “theory” and “design
theory” in DSRIS but, in my opinion, they should be
used more sparingly and with more care than is
currently done. It is time for collective reflection and
we are not particularly late with it. Even though more
than 25 years have gone by since Walls et al. (1992)
published their seminal work, the real boom of “design
theory” started about ten years ago. And, compared to
management studies scholars—who have repeatedly
found it necessary to go back to the basics to remind
themselves  “What  constitutes a  theoretical
contribution?” (Whetten, 1989), “What theory is not?”
(Sutton & Staw, 1995), and even to express concerns
about a theory fetish (Hambrick, 2007) 30-40 years
after the “theory-turn” in their discipline—we are well
in time.

In conclusion, | would like to sum up the major points
of this editorial in eight guidelines.

1. Itis justified to use the concept “design
theory” only when it is grounded on sound
kernel theories (livari, 2007).

2. ltis up to the research community of the
discipline where the kernel theory was
originally proposed to determine the soundness
of kernel theories (Truex et al., 2006).

3. When writing/speaking about “design
theories,” make the meaning in which you use
the term clear:

a) Design Theory 1: theoretical origin of
metarequirements and metadesign for the
IT artifact (Walls et al., 1992)

b) Design Theory 2: the relationship between
metadesign and metarequirements of the
IT artifact (Baskerville & Pries-Heje,
2010)

c) Design Theory 3: the relationship between
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the class artifacts (as defined by
metarequirements and metadesign) and
the effectiveness of the artifacts (Venable,
2006)

d) Design Theory 4: a union of Design
Theories 1-3.

4. Each of the three design theories (1-3) may
have their own kernel theories.

5. Existing kernel theories are not necessarily
concrete enough to be directly applied as
justification of Design Theories 1-3 but must
be concretized into substantive technological
theories (Aryzi et al., 2010; Kuechler &
Vaishnavi, 2012).

6. Substantive technological theories are also
kernel theories and, consequently, should be
sound.

7. Innovative design for a class of IT artifacts in
DSRIS is not necessarily based on any sound
kernel theories (March & Smith, 1995;
Baskerville et al., 2018).

8. The more innovative and useful (relative to
alternatives) the design for a class of IT
artifacts turns out to be, the more likely it has
novel design assumptions and/or design
characteristics that may or may not be
elaborated into a substantive technological
theory.

| believe that following these guidelines would make
DSRIS more considerate, more transparent, more
truthful, and more scholarly. Or, should scholars be
opposed to following these guidelines, | hope that, at
the very least, they stimulate healthy debate.
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Appendix A
Table Al. Conceptual Mapping Between Major Conceptions of Alternative Design Theories
Example Justificatory Metarequirements | Metadesign Effects
knowledge
Design theory for | Physics Must enable Has a concave bowl and a handle. Efficiency of
spoons (mechanics) moving liquid food The size of bowl is such that it fits in moving liquid food
to the human to the mouth.
Human the human mouth (breath 5.0 cm at the
. mouth. .
physiology maximum). Percentage of
{\g l;\jntétieconvenlent The bowl is symmetrical so that it can \évlfstt%dslpl)?mlrc]igfood
' be divided into symmetrical halves by '
Etc. a straight line. User satisfaction
The handle is connected to the bowl in with a spoon.
the direction of the symmetry line at
the narrower end of the bowl.
The length of the handle is 8.5 cm at
the minimum and 2.2 times the length
of the bow! at the maximum.
The handle is headed 15 degrees up
when compared with bowl in the hori-
zontal position (the concave side
upwards)
The handle has a grasping area, the
width of which is 10-15 % of the
breath of the bowl.
Etc.
Walls et al. Kernel theories Metarequirements Metadesign
(1992)
Venable (2006) Solution technologies Problem
understanding
Gregor & Jones Justificatory Principles of Principles of form Purpose and scope
(2007) knowledge function
Baskerville & General General components
Pries-Heje requirements
(2010)
Niehaves & Kernel Design model Effects
Ortbach theories
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