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Design research (DR) positions information technology artifacts at the core of the Information Systems
discipline.  However, dominant DR thinking takes a technological view of the IT artifact, paying scant attention
to its shaping by the organizational context.  Consequently, existing DR methods focus on building the artifact
and relegate evaluation to a subsequent and separate phase.  They value technological rigor at the cost of
organizational relevance, and fail to recognize that the artifact emerges from interaction with the
organizational context even when its initial design is guided by the researchers’ intent.

We propose action design research (ADR) as a new DR method to address this problem. ADR reflects the
premise that IT artifacts are ensembles shaped by the organizational context during development and use.  The
method conceptualizes the research process as containing the inseparable and inherently interwoven activities
of building the IT artifact, intervening in the organization, and evaluating it concurrently.  The essay describes
the stages of ADR and associated principles that encapsulate its underlying beliefs and values. We illustrate
ADR through a case of competence management at Volvo IT.
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Introduction

There is a broad consensus that Information Systems research
must respond to a dual mission:  make theoretical contribu-
tions and assist in solving the current and anticipated
problems of practitioners (Benbasat and Zmud 1999; Iivari
2003; Rosemann and Vessey 2008).  This perspective is
reflected in reviewing practices and editorial pointers from
premier journals in the field.  Yet, the discipline continues to
lament the disconnect between research and practice
(Benbasat and Zmud 1999; Dennis 2001; Kock et al. 2002;
Sein et al. 2003).  The difficulty is often traced to (1) the
conflicting interpretations of the core of the discipline
(Benbasat and Zmud 2003; Iivari 2003, 2007b), (2) the
difference in the research approaches and values of design-
oriented and organization-oriented researchers (Hevner et al.
2004; Lee 1999; March and Smith 1995), and (3) the conflict
between responding to practitioner concerns and the methodo-
logical rigors required for academic contributions (Gallupe
2007).

A proposed strategy for rediscovering the dual mission of IS
research is to reemphasize the core of the discipline as the
development and use of IT artifacts in organizations (Ben-
basat and Zmud 2003; Iivari 2003, 2007b; Orlikowski and
Iacono 2001).  To this end, Hevner et al. (2004) have
articulated a design science approach that emphasizes a
construction-oriented view of IS research centered around
designing and building innovative IT artifacts.  Their ap-
proach provides IS researchers an opportunity to go beyond
explanation, toward research that generates design knowledge
relevant for practitioners (Hevner et al. 2004).  However,
traditional design science does not fully recognize the role of
organizational context in shaping the design as well as
shaping the deployed artifact.

We argue that the relevance challenge for IS requires a
research method that explicitly recognizes IT artifacts as
“shaped by the interests, values, and assumptions of a wide
variety of communities of developers, investors, users”
(Orlikowski and Iacono 2001, p. 131) without letting go of the
essence of design research2 (DR):  (1) innovation and
(2) dealing with a class of problems and systems.  Although
others echo the view of artifacts as emergent from an organi-
zational context (Iivari 2003, 2007b; Orlikowski 1996),
existing DR methods do not reflect this perspective.  For
example, the method articulated by Peffers et al. (2008) does
not recognize that artifacts emerge in interaction with

organizational elements.  This view is manifested in the
separating and sequencing of key steps such as “design and
development” and “evaluation,” where a suitable demonstra-
tion context is selected after building the artifact.

In this essay, we argue that a solution to this problem requires
a DR method that simultaneously aims at building innovative
IT artifacts in an organizational context and learning from the
intervention while addressing a problematic situation (Basker-
ville and Wood-Harper 1998; Hevner et al. 2004).  We pro-
pose a solution in the form of a new research method for DR
that draws on action research (AR) and call it action design
research (ADR) after a term first coined by Iivari (2007a). 
ADR stresses the influence of the relevance cycle (Hevner
2007) by providing explicit guidance for combining building,
intervention, and evaluation in a concerted research effort.

The essay proceeds as follows.  In the next section, we justify
the need for a new DR method.  We then describe ADR by
presenting its stages and principles.  Next, we demonstrate the
usefulness of ADR through an empirical example.  The essay
concludes with a discussion of implications for IS research.

The Need for a New Design
Research Method

A key assertion in this essay is that the core of the IS disci-
pline is the IT artifact.  While the exact form and definition of
an IT artifact is a much-debated issue, we simply affirm that
our focus is on artifacts as ensembles.  By ensemble artifact,
we specifically mean the material and organizational features
that are socially recognized as bundles of hardware and/or
software (Orlikowski and Iacono 2001).  This definition
reflects a “technology as structure” view of the ensemble
artifact, where structures of the organizational domain are
inscribed into the artifact during its development and use
(Orlikowski and Iacono 2001).  It accommodates designers’
building and organizational stakeholders’ shaping in a single
definition, thereby softening the sharp distinction between
development and use assumed in dominant DR thinking.

Designing ensemble artifacts involves dimensions beyond the
technological, because they result from the interaction of
design efforts and contextual factors throughout the design
process (see Gregor and Jones 2007).  The interaction
between these dimensions becomes manifested in the form,
structure, goals, and conceptualization of the artifact (Iivari
2003; Orlikowski and Iacono 2001).  We argue that there is a
need for a research method that explicitly recognizes artifacts
as ensembles emerging from design, use, and ongoing refine-

2We use the term design research to denote the idea of design as research,
similar to that proposed by Hevner et al (2004), instead of the notion of
researching design activities.

38 MIS Quarterly Vol. 35 No. 1/March  2011



Sein et al./Action Design Research

ment in context.  Although design researchers have begun to
acknowledge this need (see Hevner 2007), no concerted
method exists to provide the required guidance and rigor
(Iivari 2007b).  We elaborate on our argument by first
critically examining DR.

The Problem of Sequencing and
Separation in Design Research

DR seeks to develop prescriptive design knowledge through
building and evaluating innovative IT artifacts intended to
solve an identified class of problems (Hevner et al. 2004,
March and Smith 1995).  The results of DR include not only
innovative artifacts but also knowledge about creating other
instances of artifacts that belong to the same class (Purao
2002; Vaishnavi and Kuechler 2006).  This knowledge is
sometimes referred to as design principles (Markus et al.
2002; Pries-Heje and Baskerville 2008; Walls et al. 1992).

In most DR efforts, awareness of the problem precedes the
development of the artifact, which is then followed by
evaluation (Vaishnavi and Kuechler 2006).  This prevailing
approach to DR is captured in the “build and then evaluate”
cycle (italics ours) proposed by March and Smith (1995) and
advocated by Nunamaker et al. (1991) and Hevner et al.
(2004).  DR thus places axiological emphasis on utility
(Venable 2006) traced to the problem identified at the begin-
ning of the research project.  In spite of calls to bridge the last
mile (Nunamaker 2007) and test in real life settings (Hevner
2007), few DR efforts have attempted to balance the con-
flicting demands of (1) addressing a class of problems, and (2)
intervening in authentic settings (exceptions include Berndt
et al. (2003) and Markus et al. (2002)).  Indeed, existing DR
methods (e.g., Nunamaker et al. 1991;  Peffers et al. 2008,
Walls et al. 1992) continue to suggest stage-gate models (see
Cooper et al. 2002) that require moving from, say, problems
to goals to conceptualizations to design to evaluation.
Following artifact building, evaluation assesses whether the
intended outcomes were realized.

This sequencing, which separates building from evaluating,
does not meet the needs of a research method that has built-in
relevance and rigor cycles for designing innovative ensemble
artifacts.  In addition, although current DR methods are strong
in their support of abstraction and invention, they consider
organizational intervention to be secondary (Cole et al. 2005).
To explicitly account for such interventions, and thus expand
and enhance the DR approach, we turn to a research approach
that has organizational intervention at its very heart, namely
AR.

Incorporating Action 

AR combines theory generation with researcher intervention
to solve immediate organizational problems (Baburoglu and
Ravn 1992; Baskerville and Wood-Harper 1998).  Thus, AR
aims to link theory with practice, and thinking with doing
(Susman 1983).  It is typically an iterative process based on
working hypotheses refined over repeated cycles of inquiry
(Davison et al. 2004; Susman and Evered 1978).

Given these characteristics, it is not surprising that the idea of
cross-fertilization between AR and DR has received much
attention recently (de Figueiredo and de Cunha 2007; Järvinen
2007; Lee 2007; Loebbecke and Powell 2009).  Some
researchers stress that the two approaches are similar (de
Figueiredo and de Cunha 2007; Järvinen 2007; Lee 2007),
while others point out their differences (Iivari and Venable
2009).  Still others suggest a middle ground where
methodological support is provided by either incorporating
principles of AR in DR (Pries-Heje et al. 2007) or combining
the two (Sein et al. 2007).

These attempts keep AR and DR conceptually apart even
when the two are used as part of the same research process. 
For instance, Iivari (2007b) proposes a two-step process:  first
designing an IT artifact through DR and then evaluating the
artifact by implementing it in an organization through an AR
project.  In a similar vein, Lee (2007) places March and
Smith’s (1995) framework of DR into AR cycles where the
specific form of AR is dialogical action research (Mårtensson
and Lee 2004), and essentially promotes using the two
methods in conjunction.  Finally, Cole et al. (2005) suggest
(1) adding a “reflection” phase to DR to augment learning,
(2) adding a “build” phase to AR to concretize learning and
framing the output of AR as a DR artifact, such as prototypes,
frameworks, or models, and (3) an integrated research ap-
proach combining the two.  These contributions are steps
toward developing a DR method that accommodates the inter-
action of design efforts and contextual factors throughout the
design process.

A feature of these cross-fertilization attempts is that they
combine AR and DR by either sequencing or interleaving
self-contained steps.  They add organizational intervention but
reproduce the sequencing and separation problem of DR.
Cole et al. (2005), for example, separate building from inter-
vention, and separate the two from evaluation.  By ignoring
the interplay between planned design and the context, they do
not capture the emergent nature of the ensemble artifact, and,
in effect, disregard arguments by Iivari (2003) that design out-
comes are not final.  While the researcher may guide the
initial design, the ensemble artifact emerges through the
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interaction between design and use.  This means that the
artifact must eventually reflect intended as well as unintended
organizational consequences.  Such reshaping is not just
reacting to the environment but also intentional changes to the
design (Nandhakumar et al. 2005).  Various forms of the
organizational context are thus inscribed into the artifact
during its development and use.  As the process unfolds,
mutated forms of the artifact emerge and can be distinguished
at different points in time (see Gregor and Jones 2007).

A new research method is needed to conduct DR that recog-
nizes that the artifact emerges from interaction with the or-
ganizational context even when its initial design is guided by
the researchers’ intent.  We propose ADR as such a method.

The ADR Method

ADR is a research method for generating prescriptive design
knowledge through building and evaluating ensemble IT
artifacts in an organizational setting.  It deals with two
seemingly disparate challenges:  (1) addressing a problem
situation encountered in a specific organizational setting by
intervening and evaluating; and (2) constructing and evalua-
ting an IT artifact that addresses the class of problems typified
by the encountered situation.  The responses demanded by
these two challenges result in a method that focuses on the
building, intervention, and evaluation of an artifact that
reflects not only the theoretical precursors and intent of the
researchers but also the influence of users and ongoing use in
context.

Since it focuses on ensemble artifacts, ADR deals with certain
critical issues.  First, evaluation efforts cannot follow building
in a sequence as suggested in prior, stage-gate models of DR. 
Second, controlled evaluation efforts are difficult to design
and conduct.  Finally, innovation must be defined for the class
of systems typified by the ensemble artifact.  The ADR
method contains stages and principles that address these is-
sues.  In the following, we describe the stages, each anchored
by principles that capture the underlying assumptions, beliefs,
and values (see Figure 1).

Stage 1:  Problem Formulation

The trigger for the first stage is a problem perceived in
practice or anticipated by researchers.  It provides the impetus
for formulating the research effort.  The input for this formu-
lation can come from practitioners, end-users, the researchers,
existing technologies, and/or review of prior research.  Often

coupled with an initial empirical investigation of the problem,
this stage includes determining the initial scope, deciding the
roles and scope for practitioner participation, and formulating
the initial research questions.

The problem formulation stage identifies and conceptualizes
a research opportunity based on existing theories and
technologies (see Hevner et al. 2004).  A critical element is
securing long-term commitment from the participating organi-
zation(s) beyond this stage.  Another critical element is
defining the problem as an instance of a class of problems.
Although this definition may be tentative, it lays the ground-
work to address the tension between solving the problem as
encountered and deals with a broader class of problems.

Once identified, articulated, and scoped, the problem serves
as inspiration for research efforts and presents the opportunity
for scholarly knowledge creation.  A researcher–client agree-
ment similar to AR efforts (Davison et al. 2004) can become
the basis for mutual understanding of the scope, focus, and
mode of inquiry.  It also sets up the roles and responsibilities
of the research team that includes researchers and practi-
tioners.  Figure 2 depicts the tasks in the problem formulation
stage.

This stage draws on two principles:  practice-inspired research
and theory-ingrained artifact.

Principle 1:  Practice-Inspired Research.  This principle
emphasizes viewing field problems (as opposed to theoretical
puzzles) as knowledge-creation opportunities.  ADR seeks
these opportunities at the intersection of technological and
organizational domains, although the degree of novelty can
vary across the two.  The intent of the ADR team should not
be to solve the problem per se as a software engineer or a
consultant might.  Neither should it be only to intervene
within the organizational context of the problem.  Instead, the
action design researcher should generate knowledge that can
be applied to the class of problems that the specific problem
exemplifies.  As a result, the research activity is problem-
inspired (Markus et al. 2002; Vaishnavi and Kuechler 2006).

Principle 2:  Theory-Ingrained Artifact.  This principle
emphasizes that the ensemble artifacts created and evaluated
via ADR are informed by theories.  To define what constitutes
a theory, we use Gregor’s (2006) criterion of “the power to
generalize.”  Gregor considers systems of statements that
allow generalization and abstraction to be theories.  The level
of predictive power can vary, and theories can range from
universal laws of natural science to ones with more restricted 
scope, such as the technology acceptance model (TAM).
Following Venable (2006), we believe that Gregor’s theories
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Figure 1.  ADR Method:  Stages and Principles

(1) Identify and conceptualize the research opportunity
(2) Formulate initial research questions
(3) Cast the problem as an instance of a class of problems
(4) Identify contributing theoretical bases and prior technology advances
(5) Secure long-term organizational commitment
(6) Set up roles and responsibilities

Figure 2.  Tasks in the Problem Formulation Stage

of Type IV (explanation and prediction theories) or Type V
(design theories) are likely candidates for ADR.

This principle acknowledges three overlapping uses of prior
theories:  to structure the problem (Type IV), to identify solu-
tion possibilities (Type IV), and to guide design (Type V).
This principle suggests that, like technology designers who
inscribe in the artifact theoretical traces that reflect the socio-
political context of the design situation (Hanseth and
Monteiro 1997), the action design researcher actively in-
scribes theoretical elements in the ensemble artifact, thus
manifesting the theory “in a socially recognizable form”
(Orlikowski and Iacono 2001,  p. 121).  This act of inscribing,

however, results in only the initial design of the theory-
ingrained artifact.  It is then subjected to organizational prac-
tice, providing the basis for cycles of intervention, evaluation,
and further reshaping.

Stage 2:  Building, Intervention, and Evaluation

The second stage of ADR uses the problem framing and theo-
retical premises adopted in stage one.  These premises provide
a platform for generating the initial design of the IT artifact, 
which is further shaped by organizational use and subsequent
design cycles.  Carried out as an iterative process in a target

1.  Problem Formulation

Principle 1:  Practice-Inspired Research
Principle 2:  Theory-Ingrained Artifact

2.  Building, Intervention, 
and Evaluation

Principle 3:  Reciprocal Shaping
Principle 4:  Mutually Influential Roles
Principle 5:  Authentic and Concurrent 
                    Evaluation

4. Formalization of 
Learning

Principle 7:  Generalized Outcomes

3.  Reflection 
and Learning

Principle 6:  Guided 
Emergence
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Figure 3.  The Generic Schema for IT-Dominant BIE

environment, this phase interweaves the building of the IT
artifact, intervention in the organization, and evaluation
(BIE).  The outcome of the BIE stage is the realized design of
the artifact.  During BIE, the problem and the artifact are
continually evaluated, and the design principles are articulated
for the chosen class of systems.  This stage also clarifies the
locus of innovation, which may come from the artifact design
or the organizational intervention.  This difference represents
the key choice influencing the research design followed by
the ADR team.  We identify two end points for the research
design continuum:  IT-dominant BIE and organization-
dominant BIE.

IT-Dominant BIE:  At one end of the continuum, the BIE
may be IT-dominant.  This approach suits ADR efforts that
emphasize creating an innovative technological design at the
outset.  An example of an artifact that may spawn an IT-
dominant BIE cycle is new process grammars to generate and
manage business process alternatives (e.g., Lee et al. 2008).
Practitioners with first-hand experience of the projected use
setting have opportunities to influence the design throughout
this stage.  Early designs and alpha versions serve as light-
weight interventions in a limited organizational context.  The
emerging artifact, as well as the theories ingrained in it, are
continuously instantiated and repeatedly tested through
organizational intervention and subjected to participating
members’ assumptions, expectations, and knowledge.  This
highly participatory process builds organizational commit-
ment and guides the eventual design of the ensemble artifact.

Building on these initial interactions, the ADR team takes a
more mature artifact (beta version) into a wider organizational

setting.  This step allows for a comprehensive intervention
that involves evaluating the artifact in the use setting.  The
goal of this large-scale evaluation is the ongoing refinement
of the artifact as it is shaped and reshaped by the use context.
This stage of intervention may result in the exit of the
researchers or spawn a new BIE cycle.  Figure 3 illustrates the
generic schema for IT-dominant BIE.

Organization-Dominant BIE:  At the other end of the con-
tinuum is organization-dominant BIE, suited for ADR efforts
to generate design knowledge where the primary source of
innovation is organizational intervention.  An example of an
artifact that can spawn organization-dominant BIE is the set
of tools created by Pries-Heje and Baskerville (2008) for
structuring decision-making situations in organizations.

During the iterations in this form of BIE, the ADR team chal-
lenges organizational participants’ existing ideas and assump-
tions about the artifact’s specific use context in order to create
and improve the design.  Each iteration ends with an assess-
ment of the artifact and design principles that it represents.
This form of BIE deploys the artifact in the organization early
in the design iterations.  The iterations stop either when the
organization decides to adopt or reject the ensemble artifact,
and/or when the contributions of additional cycles are
marginal.  Figure 4 illustrates the generic schema for
organization-dominant BIE.

The two BIE forms define a continuum.  Several points are
possible along this continuum, including a high degree of
innovation in both the technological and organizational ends.
Figure 5 depicts the tasks in the BIE stage.

Researcher(s)

ADR
team

Design principles

Contribution to the 
specific ensemble 
being designed

Utility for 
the users

Artifact
Alpha version

Beta version

Contributions

Practitioners

End-users
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Figure 4.  The Generic Schema for Organization-Dominant BIE

(1) Discover initial knowledge-creation target
(2) Select or customize BIE form
(3) Execute BIE cycle(s)
(4) Assess need for additional cycles, repeat

Figure 5.  Tasks in the Building, Intervention, and Evaluation Stage

This stage draws on three principles:  reciprocal shaping,
mutually influential roles, and authentic and concurrent
evaluation.  Together, these principles emphasize the insepa-
rability of the domains that influence the ADR project. 

Principle 3:  Reciprocal Shaping.  This principle emphasizes
the inseparable influences mutually exerted by the two
domains:  the IT artifact and the organizational context.  The
ADR team may engage in recursive cycles of decisions at
finer levels of detail in each domain.  This iterative process is
similar to what DeGrace and Stahl (1990) describe as solving
“wicked problems.” For example, the ADR team may use its
chosen design constructs to shape its interpretation of the
organizational environment, use this increasing understanding
of the organizational environment to influence the selection
of design constructs, and/or interleave the two.  Depending on
the BIE form, the starting domain for these iterations can
change, reflecting the research setting and the researcher’s
stance.

Principle 4:  Mutually Influential Roles.  This principle
points to the importance of mutual learning among the dif-
ferent project participants.  Action design researchers bring
their knowledge of theory and technological advances, while

the practitioners bring practical hypotheses and knowledge of
organizational work practices.  These perspectives and contri-
butions may compete with one another or be complementary
(Mathiassen 2002).  Moreover, while individuals may play
different and even multiple roles, these roles may not be
mutually exclusive.  Nevertheless, a clear assignment of these
responsibilities is important to enable reflecting on the
experience by each participant. 

Principle 5:  Authentic and Concurrent Evaluation.  This
principle emphasizes a key characteristic of ADR:  evaluation
is not a separate stage of the research process that follows
building.  In this, ADR differs from the stage-gate models
proposed in prior work (see March and Smith 1995; Peffers
et al. 2008).  Instead, decisions about designing, shaping, and
reshaping the ensemble artifact and intervening in organi-
zational work practices should be interwoven with ongoing
evaluation, although their specific format may vary based on
the BIE form.

Evaluation cycles for the alpha version are formative, con-
tributing to the refinement of the artifact (Remenyi and
Sherwood-Smith 1999; Scriven 1996) and surfacing antici-
pated as well as unanticipated consequences.  Later evaluation

Artifact

Alpha version Beta version

ADR
team

Researcher(s)

Practitioners

End-users

Design principles

Contribution to the 
specific ensemble 
being designed

Utility for 
the users

Contributions
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(1) Reflect on the design and redesign during the project
(2) Evaluate adherence to principles
(3) Analyze intervention results according to stated goals

Figure 6.  Tasks in the Reflection and Learning Stage

of the beta versions is summative, assessing value and utility
outcomes.  However, controlled evaluation can be difficult to
achieve in an ADR project due to the emergent nature of the
artifact.  Therefore, evaluation opportunities should be sought
following natural controls where possible, similar to tactics
followed by Markus (1983), and elaborated by Lee (1989).
Consequently, authenticity is a more important ingredient for
ADR than controlled settings.

Stage 3:  Reflection and Learning

The reflection and learning stage moves conceptually from
building a solution for a particular instance to applying that
learning to a broader class of problems.  This is a continuous
stage and parallels the first two stages (see Figure 1).  The
stage recognizes that the research process involves more than
simply solving a problem.  Conscious reflection on the prob-
lem framing, the theories chosen, and the emerging ensemble
is critical to ensure that contributions to knowledge are
identified.  It is also important to adjust the research process
based on early evaluation results to reflect the increasing
understanding of the ensemble artifact.  Figure 6 depicts the
tasks of this stage.

This stage draws on one principle:  guided emergence.

Principle 6:  Guided Emergence.  The terms design and
emergence seem antithetical because the former implies
external, intentional intervention, whereas the latter conveys
a sense of organic evolution.  This principle, therefore, uses
the term guided emergence to capture a vital trait of ADR:
the interplay between the two seemingly conflicting perspec-
tives.  It emphasizes that the ensemble artifact will reflect not
only the preliminary design (see Principle 2) created by the
researchers but also its ongoing shaping by organizational
use, perspectives, and participants (see Garud et al. 2008;
Iivari 2003) (see Principles 3 and 4 respectively), and by out-
comes of authentic, concurrent evaluation (see Principle 5).
These refinements include not only trivial fixes but also
substantial changes to the design, meta-design, and meta-
requirements (Walls et al. 1992) that culminate in changes to
the artifact, similar to the idea of mutations described by

Gregor and Iivari (2007).  Anticipated as well as unantici-
pated consequences prompt these refinements during the BIE
iterations, which provide an opportunity for the ADR team to
generate and evolve design principles throughout the process. 
This principle emphasizes that the ADR team should be
sensitive to signals that indicate such ongoing refinement.

Stage 4:  Formalization of Learning

The objective of the fourth stage of ADR is to formalize the
learning.  Following Van Aken (2004), the situated learning
from an ADR project should be further developed into general
solution concepts for a class of field problems (see Principle
1).  Casting the problem-instance into a class of problems (see
Stage 1) facilitates this conceptual move.  Researchers outline
the accomplishments realized in the IT artifact and describe
the organizational outcomes to formalize the learning.  These
outcomes can be characterized as design principles and with
further reflection, as refinements to theories that contributed
to the initial design (see Principle 2).  Figure 7 depicts tasks
in this stage.

This stage draws on one principle:  generalized outcomes.

Principle 7:  Generalized Outcomes.  Generalization is chal-
lenging because of the highly situated nature of ADR out-
comes that include organizational change along with the
implementation of an IT artifact.  The resulting ensemble is,
by definition, a bundle of properties in different domains.
This ensemble represents a solution that addresses a problem.
Both can be generalized.  This move from the specific-and-
unique to generic-and-abstract is a critical component of
ADR.  We suggest three levels3 for this conceptual move: 
(1) generalization of the problem instance, (2) generalization
of the solution instance, and (3) derivation of design prin-
ciples from the design research outcomes.

3We thank the associate editor for suggesting the idea of levels of
generalization.
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(1) Abstract the learning into concepts for a class of field problems
(2) Share outcomes and assessment with practitioners
(3) Articulate outcomes as design principles
(4) Articulate learning in light of theories selected
(5) Formalize results for dissemination

Figure 7.  Tasks in the Formalization of Learning Stage

The first level consists of casting the original problem as an
instance of a class (following the foundation laid in Principle
1).  The second level entails reconceptualizing the specific
solution instance into a class of solutions, because an ADR
effort will result in a highly organization-specific solution. 
The third level requires reconceptualizing the learning from
the specific solution instance into design principles for a class
of solutions.  These design principles, which are identified
and refined through the reflection and learning stage, are fully
formulated and articulated during this stage of formalizing
learning.  The design principles capture the knowledge gained
about the process of building solutions for a given domain,
and encompass knowledge about creating other instances that
belong to this class (Dasgupta 1996; Purao 2002).  The design
principles are shaped via the BIE cycles of the ADR project. 
Their derivation follows an inductive step similar to that
suggested by Lee and Baskerville (2003); it connects the
generalized outcomes, in the form of design principles, to a
class of solutions and a class of problems.

ADR at Volvo

In this section, we illustrate how ADR can be applied by
describing a research project conducted at Volvo IT.  The
case was previously presented in published work as AR with
a design orientation (Lindgren et al. 2004).  However, it
provides excellent material that can be reinterpreted to
illustrate the major features of ADR.  Already at the time of
publication, we4 reasoned that the methodology used, canoni-
cal action research (Davison et al. 2004; Susman and Evered
1978), provided little support for interweaving the building of
the IT artifact, intervening in the organization, and evaluating. 
We noted that “such guidance would have enabled us to focus
more on learning and reflection about the interplay between
the knowledge generation and emergent changes in the client-

system infrastructure” (Lindgren et al. 2004, p. 466).  The
articulation of ADR principles and stages should be seen as
an attempt to formulate a method that addresses this problem. 

Before using the ADR lens to reflect on how the Volvo pro-
ject was carried out, the next subsection describes the class of
problems in focus:  competence management in organizations.

Competence Management as a
Class of Problems

Competence management denotes the specification of an
organization’s competence needs, the identification of com-
petence gaps, competence sourcing, competence development
through training and coaching, and the staffing of projects
(Baladi 1999).  Properly executed, competence management
ensures that employees have access to the competences neces-
sary for helping the organization to reach its objectives. 
Organizations have long recognized the strategic importance
of IT for providing a common platform for competence
management activities.  In the past, organizations relied on
database applications, spreadsheets, and Word documents for
managing competencies.  Over time, more advanced IT sys-
tems have been proposed to respond effectively to the user
requirements for competence management practice.

As a particular class of information systems, full-blown com-
petence management systems (CMS) are specifically designed
to help organizations manage competence at the individual
and organizational levels (Alavi and Leidner 2001; Andreu
and Ciborra 1996; Davenport and Prusak 1998; Hustad and
Munkvold 2005).  The main characteristic that such systems
share is storing measurements of organizational members’
competencies in hierarchical tree structures (see Figure 8).
The systems use a grading scale to indicate the level of skill
for a certain competence.  With stored competence data as a
basis, CMS facilitate searching for specific competencies and
analyzing gaps between existing and wanted competencies. 
They are thus designed to support organizations in managing
their competence in a structured and efficient way.

4We report the case in first person to reflect the personal decisions and
reflections of the authors from the original paper while the research was
carried out, and their re-interpretation in writing  this paper.
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Figure 8.  Competence Tree of Existing System

Recognizing that knowledge work processes differ quali-
tatively from personnel administration processes managed by
human resource departments, we suspected that existing CMS
and their associated, implicit, design theories would not
adequately serve the unique requirements of this class of
design situations.  This suspicion served as a stimulus to form
a research program to investigate this problematic situation. 
Several organizations such as EHPT (formerly Ericsson/
Hewlett-Packard Telecom), Frontec, Guide, Volvo Car
Corporation, Volvo IT, and Volvo Truck Corporation
participated in the program.

CMS at Volvo IT

The project began in July 1999, and continued for two and a
half years at Volvo IT.  The objective was to develop and test
design principles for CMS.  Such design principles were
expected to be an important theoretical contribution, because
they would both provide guidance to developers and set a new
agenda for design research.

In the problem formulation stage, we diagnosed inaccurate
and incomplete competence data as a central problem with the
existing CMS, TietoPersona/HR.  We identified three stake-
holders:  the Web Program Center, the HR department, and
knowledge workers.  Together with the researchers, represen-
tatives from these three groups formed the ADR team.  Based
on focus group discussions, participant observation, tech-
nology review, workshop sessions, semi-structured inter-

views, and attempts to adapt existing technology, our initial
study traced the competence data problem to system func-
tionality and features (see Table 1).  Specifically, the existing
CMS isolated users through hierarchically structured compe-
tence descriptions, emphasized only historical competence,
and was perceived by the users as following a rigid reporting
style.  We observed how users misrepresented themselves in
the system, provided incomplete information, and recorded
competence information inconsistently across different
organizational units.  This reduced the use of the current
CMS, and users perceived it to be ineffective.  After failing to
reconfigure the system to overcome these problems, we anti-
cipated that poor data quality would remain a continuing
problem within the confines of existing systems.

We concluded from our examination of HR literature (Lawler
1994; Lawler and Ledford 1992; Sandberg 2000) that Tieto
Persona/HR lacked the dynamism necessary for an effective
competence management practice at Volvo IT.  Instead, it
manifested the so-called job-based assumptions that reflected
fossilized practices such as hierarchical capture of past com-
petencies.  This mismatch made the existing system counter-
productive to competence management and development.

Based on the results of the problem formulation stage, the
ADR team decided to explore a new direction.  The BIE
stage was initiated by envisioning CMS that employed a skill-
based (as opposed to job-based) model of competence
(Lawler 1994).  Rather than emphasizing job descriptions and
ways to find and shape individuals to fit them, this model
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Table 1.  Problems with Existing CMS

Problem CMS in Use

User isolation caused by hierarchically
structured competence descriptions

• Restricted access to competence information to avoid internal recruiting
• Individual users could only view their own competence descriptions
• Knowledge sharing hampered

Emphasis on past competence by
ignoring emerging and future
competences

• Users hid competences to avoid unattractive assignments
• Users overvalued competences to get attractive assignments
• Users’ competence development interests were unsupported

Rigid reporting style by allowing only
analysis of predefined parameters

• Little support for strategic human resources planning
• Inflexible reports

Competence-in-Stock:  Competence that an individual has developed in the past.
Competence-in-Use:  Competence that an individual applies in a competent fashion.
Competence-in-the-Making:  Competence that an individual purposively develops, motivated either by their own
competence interests or organizational competence needs.

Figure 9.  The Competence Typology (Adapted from Figure 1 in Lindgren et al. 2004, p. 440)

focuses on the individual and her ability to contribute to the
organization’s competence and competitive advantage.  On
reviewing the literature and existing technology, we dis-
covered that no prior research existed on designing such CMS
for knowledge-intensive organizations.  Therefore, we framed
the research as addressing not just the concerns specific to
Volvo IT, but rather, the class of field problems:  competence
management for knowledge-intensive organizations.

We further operationalized this theoretical framework of a
skill-based approach into a life-cycle perspective of com-
petence (see Muffatto 1998; Orlikowski 2002).  We sum-
marized this perspective as a typology consisting of three
forms:  competence-in-stock, competence-in-use, and compe-
tence-in-the-making (see Figure 9).  Given the problems of
user isolation and the emphasis on past competence, the
typology was important to focus on individual competencies
as an ongoing accomplishment.

Through ongoing reflection during the BIE stage, the ADR
team identified three design principles that would realize this

life-cycle perspective of competence:  transparency, real-time
capture, and interest-integration.  Each design principle cor-
responded to a specific competence type.  The transparency
principle would make competence-in-stock visible and acces-
sible to the entire organization, and was intended to address
the user isolation problem discovered in the problem formula-
tion stage.  The real-time capture principle would allow for
real time tracking of competence-in-use, addressing the prob-
lem of inaccurate data by generating competence data as it
emerged through knowledge work in action.  Finally, the
principle of interest-integration would facilitate the capture of
competence-in-the-making, accommodating individuals’ in-
terests as a proxy for the skills they are motivated to develop.

The working hypothesis of the ADR team was that CMS
embodying these principles would be more effective than
existing systems.  To evaluate this working hypothesis, we
translated these principles into desired features such as “find
competence” and “community.”  Operationalizing these prin-
ciples into features allowed us to move toward implemen-
tation together with Volvo IT practitioners.  To complement

Competence
in-Stock

Competence
in-Use

Competence
in-the-Making

Individual Competence 
Interests
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Figure 10.  IT-Dominant BIE in the CMS Project at Volvo IT

the existing system, TietoPersona/HR, the ADR team decided
to create intelligent agents for monitoring intranet documents
and finding patterns in them according to a given set of
parameters.  We planned a prototype following these ideas
that allowed user-defined agents to proactively seek matches
based on a user’s interests.

The projected system design departed substantially from the
existing CMS.  The BIE form selected was therefore IT-
dominant BIE (see Figure 10).  The three stakeholders groups
identified in the problem formulation phase, the Web Program
Center, the HR department, and knowledge workers, had
specific roles.  In the alpha-cycle, we iterated and evaluated
early designs within the ADR team, who contributed different
perspectives on design and use of CMS.  Given their mission,
the Web Program Center represented the building strand of
BIE.  For instance, the main developer of the ADR team was
a senior information architect at this Center (he was also a
Ph.D. student serving a central role in the research team).  As
the main problem owners, HR managers primarily directed
their attention to intervention.  In the ADR team, they took
responsibility for aligning emerging design principles with
their immediate and projected competence management prob-
lems.  The iterations within the ADR team resulted in an
intermediate design, implemented as a prototype called VIP
(Volvo Information Portal).  Figure 11 depicts the “find
competence” feature of VIP.

In the beta cycle, knowledge workers, or end-users, became
more involved in the process.  The VIP prototype was intro-
duced into the wider organizational setting through a compre-

hensive intervention.  It was implemented on Volvo IT’s
intranet, made available to all intranet users at their Göteborg
office, and evaluated in everyday work for a 10-week period. 
Thirty end-users were introduced to the beta prototype
through workshops with departmental managers, HR mana-
gers, project managers, system developers, and technicians. 
In the workshops, users were trained and the vision of a new
competence management practice was articulated by the ADR
team.  Twenty users, roughly mirroring the original composi-
tion of the group, remained active participants at the end of
the evaluation period.

Throughout the execution of the BIE phase, the three
stakeholders at Volvo IT represented the different focal points
of the phase:  building, intervention, and evaluation (see
Figure 12).  This organization of the project enabled the
concurrency needed in the BIE phase.

Our intervention of introducing the beta prototype and the
resulting formative evaluation revealed both anticipated and
unanticipated consequences (see Table 2).  Focus group dis-
cussions, participant observation, and semi-structured inter-
views showed that end users at Volvo IT appreciated VIP’s
implementation of transparency, which allowed users to
identify colleagues based on mutual interests and to initiate
knowledge sharing networks.  The implementation also re-
vealed an unanticipated consequence:  potential disincentives
for networking.  In cases where a specific competence could
not be located in the system, some individuals perceived a
sense of vulnerability when nobody was found having the
competence or sharing the interest of the user.

VIP Alpha

VIP Beta

VIP designs iterated 
multiple times within 
ADR team

VIP made available to 
intranet users in 
everyday work

ADR
team

ADR Researchers

HR department 
Web Program Center

Intranet users

Design principles
- User-Controlled 
Transparency
-Real-Time Capture 
with Feedback Loop
-Multi-Perspective 
Interest Integration

Ensemble specific 
contribution
- Volvo IT initiated a 
worldwide project to 
outline its new 
competence 
management strategy

User utility
- The VIP prototype 
allowed users to use 
new features for, e.g., 
community-building

Contributions

VIP ensemble
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Figure 11.  The “Find Competence” Feature of VIP

Figure 12.  Detailed View of BIE at Volvo IT

B:  Focal point of Building

- Senior Information Architect, main
  developer
- Technical linkages between web
  portals/recommender systems
  and CMS
- Relationship between information
  seeking behavior and 
  competence representations
- New design agenda for CMS
- VIP as instantiation of new 
  agenda
- CMS emerge as new competence
  area for Web Program Center

I:  Focal point of Intervention

- HR managers including CMS area
  manager
- Reflections on low-tech competence
  systems failures
- Drawbacks of extant CMS
- Situating skill-based approach
- Projecting consequences of design
  principles
- VIP as medium of competence
  agenda dialogues
- Organizing new HR practices

E:  Focal point of Evaluation

- End-users in different positions and
  across departments
- Identification of design flaws of
  extant CMS
- Generating competence profiles
  through everyday work
- Training VIP users for skill-based
  competence management
- Assessments of everyday VIP use
  for sustainable effects
- Seeking a CMS design path that
  caters for VIP lessons learned

Knowledge workers

HR Department

Web Program Center

I

EB
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Table 2.  Consequences of Building, Intervention, and Evaluation of VIP

Design Principle Consequences

Transparency • Facilitated identification of colleagues at Volvo IT with mutual interests (anticipated)
• Potential to hamper knowledge sharing when system indicates that no one else in the

organization shares a particular interest (unanticipated)

Real-Time Capture • Useful for tracking what people do on an everyday basis (anticipated)
• Potential privacy violation when competences are tracked on the basis of system use

(unanticipated)

Interest-Integration • VIP was appreciated for implying a future orientation that would stimulate competence
development (anticipated)

• Risk that competent individuals get heavier workload when interests become visible to entire
organization (unanticipated)

• Little managerial incentives for promoting VIP use because of lack of performance criteria
related to the tracking of competence-in-use and competence-in-the-making (unanticipated)

Users also valued VIP’s ability to capture competence and
competence interests in real-time, especially for accurately
tracking competence-in-use, which was problematic with the
previous CMS.  However, the potential violation of privacy
perceived by some end users when making personal infor-
mation transparent and traceable in real-time was an unantici-
pated consequence of the real-time capture principle.  Finally,
users appreciated the principle of interest-integration for its
support of competence development and future-orientation.
Yet, heavier workload was feared by competent employees
when their interests were made public, particularly in areas
where many other workers wished to develop a competence.
This was an unanticipated consequence of VIP use, as was
managers’ relative lack of interest, which we could trace to
the absence of performance criteria for competence-in-use and
competence-in-the-making.  With hindsight, we can now say
that these episodes revealed the ensemble nature of the
emerging VIP prototype, with elements beyond those the
ADR team had initially designed.

In reflecting and learning, we noted that the evidence
collected on VIP and its embedded design principles revealed
both anticipated and unanticipated consequences.  This helped
us understand the VIP prototype as an ensemble.  Based on
what we had learned about VIP in the end-user context, we
revised the design principles (see Table 3;  changes are in
italics).  For instance, we revised the transparency principle
by adding user control over their competence profiles to
reduce perceived anxiety.

We operationalized the revised set of design principles in
another iteration of the ensemble artifact that included
managerial policies concerning competence development,
control, sharing, and tracking for its application in com-

petence management.  Throughout the BIE stage, we could
observe how VIP emerged.  On an organizational level, Volvo
IT initiated a worldwide project in which its new competence
management strategy was influenced by the learning gained
in the project.

The final stage, formalization of learning, explicitly defined
the VIP prototype as representative of the class of CMS.  This
resulted in the formalization of a set of design principles (e.g.,
user-controlled transparency, real-time capture with feedback
loop, and multi-perspective interest-integration; see Table 3). 
This articulation of the class of problems, the class of solu-
tions, and the design principles for this class directly satisfied
ADR’s generalization principle.  The design principles define
the DR contribution and represent design knowledge
emerging from the application of ADR.  Ensemble specific
knowledge and user utility are also important contributions of
an ADR project.  In the CMS case, Volvo IT’s new project for
a new competence management strategy and VIP’s new
features for community-building were such contributions.

Summary of the Case

The right-hand side of Figure 10 summarizes different contri-
butions of the CMS project, while Table 4 summarizes its
ADR process.  The first two columns of the table map the pro-
ject tasks against the ADR principles.  The third column
traces the ensemble artifact at different stages of the process.

In reinterpreting the CMS project at Volvo IT, our retrospec-
tive analysis revealed a few critical changes to the manner in
which the research was reported earlier by Lindgren et al.
(2004).  These changes reflect the important contributions of
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Table 3.  Revised Set of Design Principles

Design Principle Description

User-Controlled
Transparency

Competence-in-stock should be visible and accessible to the entire organization. 
However, the control over which competence data is publicly displayed should rest with the
user.

Real-Time Capture with
Feedback Loop

The system should track competence-in-use in real-time to generate competence data as it
emerges through knowledge work in action.  However, users should be able to amend the
system’s representation of their competence.

Multi-Perspective Interest
Integration

Competence-in-the-making should be captured by accommodating individuals’ interests as
a proxy for the skills that they are motivated to develop.  However, the organization’s
perspective should also be incorporated into the system to address the potential tension
between individuals’ interests and the organization’s needs.

Table 4.  Summary of the ADR Process in the CMS Project

Stages and Principles Artifact

Stage 1:  Problem Formulation

Principle 1:  Practice-
Inspired Research

Research was driven by the need for better IT support
of competence management in knowledge-intensive
organizations.

Recognition:  Shortcomings of the
existing CMS recognized as
lacking the dynamism necessary
for effective competence
management.

Principle 2:  Theory-
Ingrained Artifact

The theory used was the skill-based model of
competence and a competence typology.

Stage 2:  BIE

Principle 3:  Reciprocal
Shaping

Poor data quality was expected to be an ongoing
problem.  Problems encountered were iteratively
addressed and formulated as early design principles in
collaboration with practitioners.

Alpha Version:  The artifact
conceived as a design idea; it
should be reflective of the skill-
based (not job-based) model of
competence.

Beta Version:  VIP prototype
designed to implement skill-based
competence and evaluate early
design principles.

Principle 4:  Mutually
Influential Roles

The ADR team included researchers and practitioners
in order to include theoretical, technical, and practical
perspectives.  The lead designer was an employee
from Volvo IT who was also a Ph.D. student.

Principle 5:  Authentic and
Concurrent Evaluation

VIP was first evaluated within the ADR team and then
in the wider setting of end-users at Volvo IT.

Stage 3:  Reflection and Learning

Principle 6:  Guided
Emergence

The ensemble nature of the VIP artifact was  recog-
nized.  Furthermore, design elements for the IT com-
ponent and changes to assumptions related to work
practices emerged.

Emerging Version and Realiza-
tion:  New requirements for the
VIP artifact based on results
emerging in the BIE stage.  A
revised version of the initial design
principles.

Stage 4:  Formalization of Learning

Principle 7:  Generalized
Outcomes

A set of design principles for CMS was articulated,
positioning VIP as an instance.

Ensemble Version:  An ensemble
embodying the design principles
and managerial policies for CMS
use.
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the ADR method.  First, the analysis revealed the role of con-
current evaluation in the way the artifact emerged from the
interplay between design ideas contributed by the researchers
and social/organizational forces in the environment.  Second,
the analysis clarified the ensemble nature of the artifact as a
result of not only the development by the ADR team but also
its shaping by individual and organizational practices.  Third,
the analysis highlighted the artifact as an instance of a class
of artifacts, namely CMS, and identified design principles for
this class, thus generalizing the findings.

Discussion

Our essay is built upon the premise that ensemble artifacts are
dynamic and emerge from the contexts of both their initial
design and continual redesign via organizational use (Gregor
and Jones 2007; Iivari 2003; Orlikowski and Iacono 2001).
This integrated view requires bridging concerns traditionally
separated by disciplinary boundaries.  To this end, we devel-
oped ADR as a DR method that explicitly recognizes the
emergence of artifacts at the intersection of IT and organi-
zation (see Lee 2001; Orlikowski and Barley 2001).

ADR supports knowledge creation through the design and
appreciation of ensemble artifacts.  We outline ADR as a
research method with the potential to encourage researchers
to pursue more holistic perspectives on artifact design and use
compared to dominant DR thinking.  By intervening through
concurrent building and evaluation, action design researchers
are well positioned to analyze the continuing adaptation of the
artifact and the local practices of its use, and to make such
analysis the basis for generalizing.  This mode of reasoning is
important because technological artifacts typically exhibit
emergent properties that are unanticipated during design
(Iivari 2003).  Thus, ADR is well suited to answer the call for
theorizing ensemble artifacts (Orlikowski and Iacono 2001)
by investigating their evolution over time and in use (Gregor
and Jones 2007; Iivari 2003).

Knowledge Outcomes from ADR

We have illustrated the use of ADR through a case that
exhibits its essential properties.  However, because the VIP
project was not conducted explicitly as ADR, it cannot be
viewed as an exemplar of its application.  It nevertheless
generated new knowledge through the in-context design of an
artifact, which was inscribed with theoretical elements.

In conceptualizing IT artifacts as ensembles, we recognize
that they are shaped by the context of their use.  For example,
since VIP was meant to help an organization manage the

competence of its employees, it follows that its managerial
policies shape how the system is used.  These policies should
be incorporated when formulating principles for the class of
information system to which VIP belongs.  In return, the les-
sons learned from the development and use of VIP informed
Volvo IT in formulating a competence management strategy.

It should be clear that the CMS case exemplifies designing
artifacts in context with the objective of generating scholarly
knowledge.  To determine the contribution of ADR, however,
it is worth exploring whether a project that followed an
existing DR method would have yielded similar results.  This
is a hypothetical question, which nevertheless is important to
address when evaluating the value of ADR.  Such evaluation
is by necessity bounded by assumptions about causal agency
and the logical formulation of the theoretical argument
(Markus and Robey 1988).  The logical formulation of theo-
retical arguments in ADR follows that of process studies,
which means that “causation consists of necessary conditions
in sequence” and that the absence of such necessary condi-
tions will hinder the outcome from occurring (Markus and
Robey 1988, p. 590).

Current DR methods are based on stage-gate models in that
they separate and sequence building and evaluation.  Thus,
they do not support the conditions necessary for generating
knowledge about the ensemble artifact through design.  Such
conditions include a process where building, intervention, and
evaluation are integrated (i.e., BIE).  In the CMS case, the use
of a DR method (such as the one articulated by Peffers et al.
2008) could presumably have led to the initial VIP prototype. 
However, the shaping of the design principles over multiple
artifact versions through intervention and evaluation in com-
petence management practice would not have been supported
by this method.

We therefore argue that applying an existing stage-gate DR
method would not have yielded the same results as did our
case.  However, there is no guarantee that ADR will always
lead to new design knowledge even when the necessary
conditions are established in a sequence.  In keeping with the
assumptions of process research, chance and randomness will
play a role (Markus and Robey 1988).  In such a case where
no viable design principles emerge from the project, we can-
not say that the action design researcher has achieved the
research goal.

It should be emphasized that ADR is not intended to replace
extant DR methods.  Many design problems are better suited
to a stage-gate model of DR.  Examples may include systems
developed for fly-by-wire systems or nuclear plants.  By the
same token, ADR is useful for open-ended IS research prob-
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lems that require repeated intervention in organizations to
establish the in-depth understanding of the artifact–context
relationship needed to develop a socio-technical design
agenda for a specific class of problems.

Related Approaches

Our essay contributes to the growing body of literature that
explores the intersection of AR and DR (Cole et al. 2005; de
Figueiredo and de Cunha 2007; Iivari and Venable 2009;
Järvinen, 2007; Lee 2007; Pries-Heje et al. 2007).  First, ADR
represents a comprehensive research method that outlines
stages and principles.  This has not been the case so far in this
literature.  For example, Lee (2007) describes possible steps
of an integrated approach but does not outline grounding prin-
ciples.  Pries-Heje et al. (2007) stress the importance of eval-
uation and learning in organizational settings, but they do not
propose a process or method.  De Figueiredo and de Cunha
(2007) examine the pragmatics of combination but only
provide a sketch of a combined process.  Second, we argue
that this literature tends to reproduce the sequencing problem
of DR.  While organizational intervention is added to the
traditional DR process, the approaches still combine DR and
AR by either sequencing or interleaving self-contained steps.

We believe that ADR complements and extends this dis-
course.  As is appropriate for an applied discipline, IS
researchers must in one way or another fulfill the dual mission
of advancing theory while producing knowledge to support IS
practitioners in solving current and anticipated problems.
ADR emphasizes the inseparability of building, intervention,
and evaluation, reflecting the nature of ensemble artifacts.  It
is therefore neither a simple aggregation nor the simple
interleaving of steps.  Nor does it represent just a middle
ground between AR and DR in terms of methodological
guidance.  Specifically, ADR bridges the use-oriented per-
spective of the IT artifact (e.g., Orlikowski 2000) and the
technological perspective (e.g., March and Smith 1995).  The
primacy of iteration in principles such as reciprocal shaping
and mutually influential roles recognizes and emphasizes the
interdependence of building, intervention, and evaluation.

However, it is not straightforward to synthesize AR and DR. 
For instance, Iivari (2007b) argues that AR and DR differ
historically, practically, ontologically, and epistemologically,
as well as methodologically.  ADR reconciles these diverse
views by articulating a method that guides simultaneous
building, intervention, and evaluation.  While AR and DR can
and should continue to coexist in the IS domain, methods such
as ADR suggest that it is possible to develop a DR method
that inherits elements of both approaches and where they have
significant overlap (Iivari and Venable 2009).

ADR seeks to occupy the space where research contributes to
further our understanding of IS through developing artifacts
in context and reflecting on the process.  The ADR principles
and process trace a path through this methodological space. 
In balancing the knowledge interests of different research
streams, variations are inevitable.  Variants that emphasize a
greater role for design abstractions or a greater role for
organizational change processes must necessarily be part of
the family of methods that this methodological space will
encompass.  While ADR is a DR method, it may be tempting
to interpret it as a variant of AR as well, especially in view of
our reinterpretation of Lindgren et al. (2004).  However, ADR
has a number of stringent requirements that AR does not. 
First, ADR requires a DR contribution in the form of design
principles.  Second, these principles should address a class of
problems.  Third, the outcomes should be innovative.  Epito-
mized in its title “Design Principles for Competence Manage-
ment Systems,” the Lindgren et al. paper complies with these
requirements and can therefore be used to illustrate our
method for incorporating action in DR.

Concluding Remarks

This essay provides methodological guidance for IS
researchers who study the design of ensemble artifacts.  While
the case presented in this essay illustrates such research, we
are aware of other researchers who are serendipitously doing
what we have articulated as ADR.  For instance, in personal
communication, Vogel (2009) identified a project at IBM in
alliance with the University of Arizona as an early example
(see Grohowski et al. 1990; Vogel et al. 1990).  By articu-
lating stages and principles, our essay puts forward ADR as
a method for conducting research that seeks simultaneously
to satisfy calls for theorizing the IT artifact (Orlikowski and
Iacono 2001) and engaging in relevant research (Dennis
2001).  ADR reaches into the very core of IS:  designing IT
artifacts while allowing for their emergence in an organi-
zational context, and seeking utility in the ensemble they
represent.
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