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Abstract

Design science research (DSR) has gained in-
creased attention in the past decades. This type of re-
search is commonly organized as research projects that
need to be managed thoroughly to achieve the intended
outcomes. However, very little empirical data are avail-
able that provide insights into the nature of DSR pro-
Jjects. This this study aims to better understand DSR pro-
Jjects as a foundation for further studies. It provides first
empirical data about DSR project characteristics that
have been collected in eight semi-structured interviews
with experienced scholars. The data show that DSR pro-
Jjects are heterogeneous in terms of size, complexity, du-
ration, budget and research outputs. They have in com-
mon that they focus on relevance, the design of artifacts,
evaluation and the involvement of industry partners. A
comparison with related meta-studies reveals that re-
search methods employed in DSR projects differ signif-
icantly from the ones identified in the meta-studies.

1. Introduction

Design Science Research (DSR) is a type of research
that has gained increased attention in the international
scientific community over the past decades [1]. DSR is
especially prevalent in German speaking countries [2],
[3] where information systems research (ISR) has tradi-
tionally been closely related to the natural sciences. It is
also common in research communities in Anglo-Saxon
countries [4] where it shows a tendency to positivist, be-
haviouristic research methods [5]. Several scholars have
contributed to clarify the role, differences, relationships
and interaction of design science, natural science [6], so-
cial science [7] and sciences of the artificial [8]. Guide-
lines have been published on how to conduct DSR in a
structured and rigorous manner [3], [9]-[11] and for po-
sitioning DSR results in the academic arena [1]. These
guidelines are helpful to understand the main compo-
nents of design science-oriented research and how to
structure scientific publications. Scientific activities are
commonly carried out as projects, formally or infor-
mally. These need to be managed and supervised. Ac-
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cording to the Project Management Institute [12] pro-
jects produce tangible or intangible outputs, are per-
formed by people, constrained by limited resources,
temporary, unique and progressive which means that
they advance in steps. All these characteristics also ap-
ply to research work in general and to DSR in particular.
However, very little empirical information has been
published yet that provides insights into the nature of
DSR projects and how they are actually carried out.

Scholars have pointed out that the sciences of the ar-
tificial, natural and social sciences are complementary
[7]. Their interaction is important for the progress of
ISR [6]. Hence, successful DSR projects that contribute
to the accumulation of scientific knowledge are a part of
this cycle and an important prerequisite for the progress
of ISR in general. Carrying out research projects is a dif-
ficult and resource intensive task. The question arises if
DSR projects differ significantly compared to other
types of projects and how these differences might be im-
portant to carry out such projects successfully. This
question can hardly be answered substantially without
any empirical foundation.

This study aims to provide an empirical contribution
to build a foundation for answering this question. It fol-
lows the call of Agerfalk [13] for more empirical contri-
butions related to DSR. It presents and discusses quali-
tative and quantitative data related to DSR projects that
have been collected in eight semi-structured interviews.
These interviews were carried out with senior research-
ers that possess substantial experience in conducting
DSR. The interviewed scholars devoted about two thirds
of their scientific activities to DSR over an average sci-
entific career of 21 years. The interview partners resided
in three different countries on three different continents
at the time of interviewing.

The interviews covered a variety of different aspects.
This article focusses on the empirical data relating to the
characteristics of DSR projects in terms of complexity
and duration, funding, research methods and research
outputs. It shows that DSR projects are very heteroge-
neous in terms of size, complexity, duration, and budget
as well as research outputs. They are similar in regards
to the focus on the design, development or construction
of artefacts, the relevance and evaluation of produced
research output and the involvement of users and project
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partners from the application domain. The collected data
is discussed in detail in the following sections.

The next section describes the background infor-
mation and refers to related scientific literature. It fol-
lows a description of the employed methodology. The
empirical results are presented and discussed after-
wards. The study closes with a summary and outlook to
future research in the last section.

2. Background

Of particular interest for this study are scientific pub-
lications that deal with DSR projects in ISR. A review
of literature related to DSR and research projects' indi-
cated that a substantive amount of articles has been pub-
lished in the leading information system journals in the
past decade that are related to DSR. Approximately half
of these publications are related to contributions in re-
gard to the understanding and theoretical foundations of
DSR. They deal with DSR on a meta-research level. The
other half claim to have applied a DSR research meth-
odology to create the research results that are presented.
No publications have been identified that aim to provide
empirical data on DSR projects as such. This type of in-
formation is extremely rare. Qualitative data can partly
be derived from those DSR publications that provide de-
tails about the related research project such as described,
for example, in [14] or [15]. However, this kind of in-
formation is very limited to get an overall understanding
about the characteristics of DSR projects. It is used to
describe the context in which requirements were identi-
fied, the artefacts were developed and evaluated to dis-
cuss and interpret the research contribution. The litera-
ture review results remain similar even if the investiga-
tion is extended to other publication outlets.

A variety of empirical publications deal with DSR
research methods and methodologies. Empirical inves-
tigations done by [16], [17] or [2], [18], [19] provide in-
sights about the prevalent research methods whereas a
variety of publications discuss the structure of DSR [1],
[10], [20]. Other publications discuss evaluation aspects
[21], [22] or the overall characteristics of DSR as a spe-
cific type of research [3], [6], [9], [23]. These publica-
tions are helpful to understand the nature of DSR and to
carry out such research. However, they provide little in-
sights into how DSR projects look like in practice and
what kind of challenges are associated to them.

Research projects are the foundations of scientific
activities. Interestingly research related to the nature and

! A Scopus search for the term ‘Design Science’ including
the AIS Senior Scholars' Basket of Journals yielded 72 hits.
37 of these articles refer to meta-DSR whereas 33 refer to ap-
plied DSR-papers.

management of research projects in general seems to be
rare in the ISR community.? Martin [24] provides em-
pirical data related to IT projects, whereas Lesca and
Caron-Fasan [25] explore factors contributing to the
failure and abandonment of a specific type of IS projects
based on the survey of 39 projects over a 20 year period.
These publications refer to commercial projects which
raises the question if the derived results can also be ap-
plied to scientific projects. vom Brocke and Lippe [26]
take a project management perspective on DSR projects.
Their research relies on a literature review of design sci-
ence and project management papers. They identify
eight characteristics that distinguish design science-ori-
ented research projects from traditional project types.
They conclude that DSR projects differ from commer-
cial projects because they focus on problem-solving and
have an unknown outcome. They produce novel but also
generally applicable results, combine creative, unpre-
dictable work with regular, pre-defined tasks, have a
high percentage of evaluation and testing activities. The
measures of success vary between various stakeholders
with primarily qualitative success measures, and the
success of such projects is not immediately critical to
the organizational success. Other publications deal with
management and organizational aspects of research pro-
jects in DSR. vom Brocke and Lippe [27], [28] pub-
lished research on management guidelines for collabo-
rative IS research projects. These publications provide
information about the challenges of managing DSR pro-
jects but they do not provide empirical data.

3. Methodology

Empirical data on DSR projects is difficult to gather.
Research projects are commonly complex and span over
a comparably long time period. Very little information
on research project details is publicly available. Infor-
mation on running and completed research projects can
sometimes be found on websites of the involved scien-
tific institutions. However, these sites commonly pro-
vide information about the research problem and re-
search outputs. They provide little information about the
characteristics and the nature of the underlying research
project. They are also frequently taken offline when the
project is over. Other data sources are publically acces-
sible national research project databases. Examples are
the GEPRIS [29] or the German publicly state funded
projects database [30]. A major obstacle to use data
from these sources is the uncertainty in regards to the

2 A literature search in Scopus for ‘research project’ relying
on The Web of Science classification for ISR publications
did not reveal any scientific literature in respect to research
projects in information systems that provide empirical data
spanning more than a single research project.
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nature of each research project. It remains unclear which
project can actually be considered a DSR project and
which not.

This study followed a different path by collecting
empirical data from those who actually carry out DSR
projects. The data that is presented and interpreted in
this study was gathered by semi-structured interviews to
collect qualitative and quantitative data related to DSR
projects. The data collection primarily followed the
guidelines published by Myers and Newman [31] who
suggest the usage of a dramaturgical model.

The conducted interviews ought to be of exploratory
in nature. Taking into account that little empirical infor-
mation had been available on the matter of investigation,
researchers were identified who possessed an extensive
experience in DSR with an international background
and reputation. Candidates were considered experts if
they possessed expert knowledge in DSR through sub-
stantial personal experience which exceeds common
knowledge. This is usually the case if individuals are in
charge of the design, implementation or control of deci-
sions relevant to the research topic [32]. 16 potential in-
terviewees were initially identified, eight agreed to par-
ticipate. It should be noted that the selection of experi-
enced and internationally renowned researchers created
a significant bias on the gathered data. Several scholars
suggest to consider a stratified approach by selecting in-
terviewees with different positions in an organization
and varying expertise to prevent an elite bias [33]. Given
the lack of empirical data on DSR projects in general a
focus on selected senior experts was seen as being ac-
ceptable for an initial investigation. The inclusion of ad-
ditional perspectives by interviewing different project
stakeholders is foreseen for future investigations. ISR
can be seen as an intermediary discipline [5] which is
often either located in the business or computer science
departments, schools or faculties of a university. To ca-
ter for the interdisciplinary nature at least one scholar
with a background in business, information systems and
computer science was included.

The interviews were semi-structured by using a
questionnaire. It included a mix of open and closed
questions. Semi-structured interviews were used to be
able to receive a standardized set of quantitative data on
DSR project characteristics on the one hand but also to
gather as much qualitative data as possible on the other.
It was therefore preferred over completely structured or
unstructured interviews respectively. The interview
questionnaire is available in the Appendix.

The interviews were carried out as face-to-face
meetings due to potentially sensitive data and confiden-
tiality concerns. They took place during the fourth and
16th of December 2014. The response rate for all items
discussed in this study was 95.83%. All interviews were
recorded, transcribed and coded for analysis purposes.

Table 1 Interview Partner Details

Inter- Scientific Country Research
viewee | Background Experience

1 1S USA 35

2 1S AUS 21

3 Business USA 18

4 1S USA 15

5 1S GER 17

6 IS AUS 30

7 CS AUS 21

8 CS AUS 13

All interviewees were professors at universities and
internationally renowned scholars with an average re-
search experience of 21.25 years. Table 1 provides a
general overview of the participating researchers. The
interviews covering the questions described in this study
took 33.14 minutes on average.

4. DSR Project Characteristics
4.1. Distinguishing Characteristics

The first question served to receive information
about the interviewees’ understanding and definition of
DSR. The interview partners provided answers of dif-
fering length and depths to this question. 24 aspects
were identified on the basis of the provided answers that
characterize DSR.

Research Process
Design IEEE——— 7

Evaluation mmmm 3

Research Output
Artifact I
Novelty m— 3
Implementation R 2 Utility - 3
User Engagement I 2 Relevance mmmm 2

Reflection mmm 2 o 4 8

4 8
Figure 1 Distinguishing Characteristics

Figure 1 shows those aspects that were mentioned by
at least two interviewed scholars. These relate to the re-
search process and research output. The most commonly
mentioned distinguishing characteristic was the design
(7) of an artefact (8) such as methods, algorithms, socio-
technical artefacts, programs, designs and processes.
Three of the interviewees directly mentioned that ‘The
design of the artefact distinguishes DSR from any other
research’. Two interviewees stressed also the im-
portance of the coding and implementation or produc-
tion of an artefact. Other important characteristics that
were mentioned refer to user engagement (2), evalua-
tion (3) of and reflection (2) on the research output. Sev-
eral interview partners stressed the need to create new
artefacts or knowledge (3), relevance of the research
output (2) and its utility (3), for example, in terms of im-
proved performance or quality. Some scholars pointed
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out that DSR projects commonly involve larger re-
search resources than traditional empirical research,
that those projects commonly exhibit a higher complex-
ity and require different skill sets of the involved re-
searchers.

4.2. Expertise and Responsibilities

Questions 2 to 4 were supposed to investigate the
specific experience of the interview partners and their
roles in DSR projects. The responses showed that the
interviewed scholars devoted on average 61% of their
research effort on DSR. Some scholars had participated
in many DSR projects (maximum 40) whereas some re-
searchers participated in just a few (minimum 2). On av-
erage the interview partners had participated in 9.5 DSR
projects. There was no pattern identifiable between in-
formation systems and computer science scholars in
terms of project involvement. The one business scholar
was involved in fewest projects compared to the other
interviewed scholars. This complies with his perception
that DSR projects are comparatively rare in his scientific
discipline.

On average the interviewees named approximately
three different roles of project involvement. All but one
of the interview partners were engaged in DSR projects
as researchers or developers on an operational level dur-
ing their own PhD studies and early in their academic
careers. Six were engaged with management responsi-
bilities as project managers, project leaders, sub-project
managers, or scientific project coordinators. Three men-
tioned that they were responsible for supervising PhD
students or acting as a senior academic advisor for more
junior colleagues during these projects. Three research-
ers were commonly involved as project designers or in-
itiators without actually carrying out or managing the
project itself. Two also mentioned their role as an inter-
mediary or mediator between project partners and re-
searchers. One researcher mentioned his consulting role
in DSR projects that were mainly carried out by projects
partners from industry.

4.3. Project Complexity and Duration

Questions 5 to 7 were designed to investigate the
size of DSR projects in terms of involved researchers
and other project stakeholders as well as the overall du-
ration of such projects. On average a DSR project in-
volved four to five project group members. The smallest
mentioned DSR project involved just the interviewed re-
searcher alone. Some scholars also mentioned much
larger research groups. The largest mentioned project
involved several dozens of researchers from different
universities. Three interviewees provided additional in-

formation on the type of involved researchers. Accord-
ing to their information DSR projects are commonly
staffed with at least one senior academic and one or
more PhD or master students. Two scholars mentioned
that staff employed by industry project partners com-
monly also formed part of the project team although this
constellation seemed to refer to larger projects.

On average three different project partners were in-
volved in a single DSR project. Typically project part-
ners were companies, public organizations such as gov-
ernment agencies or the public administration and non-
for-profit organizations. Other research institutions like
universities were mentioned by the majority of the inter-
viewees as a typical research partner. All interviewed
scholars concluded that at least one project partner -
from the industry or the public sector - that represented
the application domain participated in a DSR project.

In terms of duration a DSR project lasted three to
four years on average. The longest mentioned project
lasted about ten years whereas the shortest micro project
was finished after just three months. Several researchers
pointed out that it is very difficult to actually determine
the start and end of a project. One scholar noted that the
publication process commonly continued even after the
project itself had ended.

In summary the provided answers revealed that a
standard DSR project at least included three researchers.
One junior researcher was usually responsible for the
analysis, design and evaluation, a second junior re-
searcher was responsible for the implementation and a
senior academic provided advice, supervision and man-
aged the project. A DSR project always required at least
one project partner representing the application domain.
It was most commonly a project partner from industry.
Several interviewees pointed out that the involvement of
a project partner is a critical prerequisite for a DSR pro-
ject. It is generally hard to define when such a project
actually starts and ends, but typical projects lasted three
to four years although the publication process could take
much longer. They involved four to five researchers and
three different project stakeholders. These characteris-
tics refer to standard DSR projects. In large DSR project
many researchers worked together, these projects could
involve up to ten project partners and could span over a
decade or longer.

4.4. Project Funding

Questions 8 and 9 related to the extent and sources
of funding to carry out DSR projects. These questions
were delicate due to the potential confidentiality of the
provided information. The received answers varied sig-
nificantly and most of the interview partners pointed out
that their figures were only rough estimates and just pro-
vided a broad overview. Three of the interviewees did
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not provide any figures. One interview partner stated
that no external funding was available for any of the
conducted DSR projects. These were exclusively
funded internally by the university. The only support
were minor travel costs reimbursements and non-mone-
tary support from project partners. One scholar noted
that the biggest DSR-related project in which he was in-
volved in was set up as a collaborative project and
funded with approximately 41 million USD. This pro-
ject included the setup of a whole research centre and
can probably be seen as unique. Another scholar stated
that the largest conducted DSR project was externally
funded with approximately 6 million USD. One scholar
stated the maximal budget with approximately 1.2 mil-
lion USD and one further researcher 250 thousand USD.
The average calculated budget based on the received re-
sponses was 261 thousand USD.

The figures become more insightful when taking
provided qualitative information into account. One
scholar pointed out that a typical research project that
ran over three years was usually funded with 250 to 500
thousand USD. This observation was supported by a
second scholar calculating the costs for a typical DSR
project that involved two paid researchers, one respon-
sible for the design, the other for implementation, of ap-
proximately 125 thousand USD a year.

In terms of funding sources six interviewees men-
tioned more than one primary source of funding. Six
stated that public grants from government or similar in-
stitutions like the European Union were one primary
source. Four stated industry partners or industry associ-
ations as a primary source. Five referred to university
internal funding as a major fund giver.

4.5. Research Methods

Several meta-studies have analysed the research
methods employed and described in ISR publications.
The objective by asking question 10 was to collect in-
formation about the actual usage of research methods in
DSR projects to compare if those described match those
that have been identified in the literature.

The provided answers were partly difficult to sum-
marize because the understanding and differentiation

3 The classifications are shown in Figure 3. Argument based
deduction includes library research and literature analysis,
case study includes field study, quantitative-empirical in-
cludes survey and secondary data, conceptual deduction in-
cludes frameworks and conceptual model, formal deduction
includes mathematical model, qualitative-empirical includes
qualitative research and interview.

between research methods, methodologies and para-
digms are inhomogeneous in ISR itself [34]. The differ-
ent academic background of the interviewed scholars
might also have contributed to the heterogeneity of re-
ceived answers. To harmonize the received information
the provided answers were grouped into categories
which were derived from already existing studies [2],
[16]-[19].

Figure 2 summarizes the received answers. It shows
the distribution of each mentioned method. The inter-
viewers on average mentioned four to five different re-
search methods that they typically employ in DSR pro-
jects. The development of an artefact through prototyp-
ing or other types of programming was mentioned most
frequently (7) followed by survey as the second most
common research method (4).

Figure 3 and Figure 4 show the results compared to
the data received from other studies. Palvia et al. [16],
[17] conducted a literature review to capture the trends
in research being conducted in the Management Infor-
mation Systems (MIS) field covering seven leading MIS
journals over the period of 1993 to 2003. Wilde and
Hess [2], [18] as well as Schreiner et al. [19] investi-
gated the methodological profile of publications in the
BISE journal. The results of these studies are particu-
larly interesting because the studies presented by Palvia
et al. [16], [17] provide an overview of journals repre-
senting mostly publications originating from an Anglo-
Saxon research community whereas the BISE journal is
considered to represent especially design-science ori-
ented research from continental Europe. Both sets of
studies use different terms and categories to classify re-
search methods. This studies relies on the classification
used by Schreiner et al. [19] as this publication actually
incorporate the publications from Palvia et al. [16], [17]
and extents the ones by Wilde and Hess [2], [18].2 The
research methods identified in the study at hand as listed
in Figure 2 where grouped accordingly* for representa-
tion in Figure 3 and Figure 4.

The initial assumption would be that the methodo-
logical profile identified by this study should be similar
to the one presented by Schreiner et al. [19] because the
latter one is assumed to represent especially design sci-
ence-oriented research.

4 Quantitative - empirical includes surveys, data analysis and
eye-tracking, qualitative — empirical includes interviews, ob-
servations, focus groups, thinking aloud and video analysis,
cases studies includes field studies, formal deduction in-
cludes complexity measuring and algorithm development,
prototyping includes system development, action research in-
cludes action design research.
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Figure 3 shows that this was not the case. The most
typical research method identified by Schreiner et al.
[19] was conceptual deduction, a research method that
uses semi-formal models for logical deduction to create
the research output. Research methods that would fall
under this category as, for example, conceptual model-
ling were not mentioned by any of the interview partners
during the conducted interviews. The same is the case
for reference modelling.

Figure 4 provides a more comprehensive overview.
The different research methods were grouped into four
different categories following the categorization intro-
duced by Schreiner et al. [19]. It actually shows that the
profile of research methods identified in this study is

more similar to the MIS profile than the BISE profile as
both studies show the predominance of empirical re-
search methods. On the other hand the percentage of de-
sign-oriented research methods identified in this study
is double as high as the usage identified by Palvia et al.
[16],[17].

There are several possible explanations for this ob-
servation. First, both sets of studies, [16], [17] as well as
[2],[18] and [19], focus on the primary research method
that was employed. The answers given by the interview
partners in the study at hand revealed that different re-
search methods were used in a DSR project in different
phases. Schreiner et al. [19] also investigated the usage
of secondary research methods. Within this data set the
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usage of empirical research methods rose to 37.5%. Sec-
ond, it can be assumed that the [2], [18] and [19] studies
represent the research results from German speaking
countries whereas the study at hand incorporates DSR
researchers with an international background. Third, it
should be accounted for that the answers received from
the different scholars did not provide concrete infor-
mation of how often these research methods were em-
ployed. This information was derived indirectly by re-
ferring to the frequency of nominations. Fourth, 37.25%
of the interviewed scholars stated that evaluation of the
research results was an important aspect of DSR. This
commonly required the application of an empirical re-
search method. Over two thirds of the research methods
suggested for evaluation purposes by Venable et al.
[21], for example, can be classified as empirical re-
search methods. It can be assumed that the need for rig-
orous evaluation required the application especially of
empirical research methods in the evaluation phase of
DSR projects leading to a high proportion of empirical
methods that were used in such projects.

In summary the results show that the most common
cited research method were prototyping as a classical
design-oriented method but that the empirical research
methods made up almost two thirds of the employed re-
search methods compared to 22% of design-oriented re-
search methods overall. The identified profile lies be-
tween the profiles identified by the studies carried out
by Palvia et al. [16], [17] and Schreiner et al. [19]. Alt-
hough there are different explanations for some of the
observed variation between the studies it still remains
unclear why certain types of research methods do not
show up as expected in the publications that are a result
of these projects. This is especially the case for qualita-
tive-empirical research methods and prototyping. Sev-
eral interview partners provided anecdotal evidence
about challenges in publishing DSR results. Five inter-
viewees reported that publishing DSR research is ex-
tremely difficult. They stressed the need for reviewers
to get familiar with the concept of DSR and mentioned
that editors and reviewers often miss the knowledge
how DSR papers should look like. In contrast another
scholar emphasized that the publications process is ex-
actly the same for DSR output, but that the success de-
pends on the quality of the research and manuscript as it
is the case for any type of research.

A reasonable explanation for the observation that
several research methods seem to be underrepresented
in the scientific publications might be a lack of famili-
arity of editors and reviewers with specific design sci-
ence-oriented research methods. It could also be the re-
sult of conscious or unconscious choices made by the
authors to focus on those research methods they feel will
be most successful to get published. The consequence

might be a higher representation of traditional quantita-
tive empirical research methods that editors and review-
ers are more accustomed with. But this explanation can
neither be confirmed nor rejected by the gathered data.
Future research should look into this matter more
closely to identify if a discrimination of particular re-
search methods in terms of publication indeed takes
place and what the consequences for the progress of ISR
could be.

4.6. Academic Research Outputs

Questions 11 and 12 were used to receive infor-
mation about the academic output produced in DSR pro-
jects. The received answers revealed various interpreta-
tions of the term artefact. In general a particular DSR
project focused on one primary artefact. This could be
accompanied by different other related artefacts such as
models that were used to create a prototype or the meth-
ods to use it. Depending on the size of a project each
artefact could consist of different sub-artefacts.

The numbers related to the produced scientific pub-
lications varied. The difficulty to provide concrete num-
bers also referred to the uncertainty discussed in ques-
tion 7 with regard to the actual duration of a research
project. On average DSR projects commonly lead to
three or four publications. Some scholars pointed out
that the scientific output usually did not solely consist of
publications about the created artefacts which were be-
ing written during the active project but also meta-pub-
lications about DSR that dealt with the insights that had
been gained throughout the research projects. Such pub-
lications were sometimes produced a considerable time
span after the project itself had ended.

4.6. Project Categories

The answers discussed in the previous sub-sections
show that DSR projects vary significantly in terms of
duration and complexity, funding sources and amount
of research outputs. DSR projects can be very small or
extremely large. The collected data shows that DSR pro-
jects can be categorized as small, medium or large.

Table 2 provides an overview of the characteristics
for the different project categories based on this study’s
findings.

Chr%;::liite- Small Medium Large
gfr:(s)?l?)rcslilze 1-2 3-6 >6
Partners 1 24 oa
PDruOrj;tCizm <3years | 3-4years | >4 years
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Project < $250,000 -

Buser $250000 | $500.000 >$500,000
Propct UI PG, 1P, Ul | PG,IP, Ul
Funding’

P.'ubhca- 13 3.6 >6
tions

Table 2 DSR Project Categories

5. Conclusion

DSR is an important type of research in information
systems research. It has gained increased attention in
different research communities around the world and on
an international level. Research has been published to
clarify the role, differences, relationships and interac-
tion of design science research with other sciences, to
provide guidelines on how to conduct DSR and for pub-
lishing DSR results. However, these publications pro-
vide little empirical evidence about the way DSR is ac-
tually carried out in real research projects.

This study contributes to the body of knowledge by
presenting first empirical evidence about DSR projects
characteristics. These have been identified through the
analysis of empirical quantitative and qualitative data
that was collected in semi-structured interviews with
eight DSR-experienced senior scholars. All DSR pro-
jects have in common that they deal with the design, de-
velopment and construction of artefacts that have to be
novel, relevant and useful. The evaluation of such arte-
facts is an important part in DSR projects as well as their
implementation and reflection upon. User engagement
is another crucial characteristic. Almost all DSR pro-
jects rely on the cooperation with at least one project
partner from industry or a public organization that rep-
resents the application domain. Besides being involved
in the actual research activities scholars fill out a variety
of different roles in DSR projects as managers, aca-
demic advisors and project designers. They also act as
intermediaries between science and practice or as con-
sultants for project partners.

A DSR project usually focusses on the design of a
primary artefact which can consist of sub-artefacts or
which can be accompanied by additional artefacts such
as instantiations and methods for its application.

DSR projects differ significantly in terms of com-
plexity and duration, funding, and outputs. Three to six
researchers work in a typical medium-sized DSR pro-
ject. Such a project lasts three to four years starting and
ending with the official project funding. This period is
longer if the project initiation and the complete publica-
tion process is taken into account. Two to four different

> Project funding sources: UI = University internal, PG =
Public Grants, IP = Industry Partner

external project partners work together in a typical me-
dium-sized DSR project. These projects are usually
funded by public grants, industry partners, internally or
as a mix of all three. The budget lies between 250,000
and 500,000 USD. The scientific output varies but a typ-
ical medium-sized DSR project produces three to six
different publications.

A variety of research methods is used in DSR pro-
jects. The most prominent is prototyping. Overall de-
sign-oriented research methods just account for 22% of
the employed research methods whereas 64% account
for empirical research methods and 11% for formal an-
alytical ones. The analysis of the identified profile re-
veals an anomaly. The profile differs from those identi-
fied by scholars for DSR-oriented journals and those for
MIS journals. It is located between those two profiles.
The high percentage of empirical research methods can
partially be explained by the need to apply different re-
search methods within a single project where especially
the evaluation primarily requires empirical research
methods. However, it does not satisfactorily explain
why certain research methods are underrepresented
which is especially the case for qualitative-empirical re-
search methods and prototyping. Anecdotal evidence
from the interviewed scholars suggests that editors and
reviewers are not yet as familiar with DSR research as
with other types of research. As a consequence DSR
studies relying on typical design science-oriented re-
search methods such as prototyping might not get pub-
lished as expected. The deviation could also be the result
of conscious or unconscious choices made by the au-
thors of DSR studies to focus on those research methods
they feel will be most successful to get published. The
data gathered during this study can neither confirm nor
reject these hypotheses. Future research should look into
this matter more closely to identify if a discrimination
of particular research methods indeed takes place and
what the consequences for the progress of ISR could be.

The gathered empirical data show that DSR projects
are complex and multifaceted phenomena. So far re-
search on managing DSR projects is extremely scarce.
Guidelines do exist that support academics in carrying
out different research activities and that provide an over-
view of the DSR research process. There is also a rich
body of knowledge on project management in general
and the management of IT or software development pro-
jects in particular. However, little research is concerned
about how this knowledge can be applied to support re-
searchers to organize and manage DSR research projects
including the project initiation and setup, supervision of
junior researchers, communication with project stake-
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holders and the evaluation of the research output in re-
alistic scenarios to be able to assess the utility of the pro-
duced artefacts. These activities are challenging and dif-
ferent to those usually associated with in the context of
academic responsibilities. Future research should inves-
tigate how researchers can be supported in this respect.

A major limitation of this study is the relatively
small number of scholars that have been interviewed.
These scholars are internationally renowned in their
field of expertise and it can be assumed that the gathered
information provides a reliable overview. However, ad-
ditional quantitative empirical research is necessary to
further substantiate the conclusions drawn in this paper.
This is planned for future research. The focus on senior
scholars also introduced a specific bias on the gathered
data as potential important perspectives from other pro-
ject stakeholders, such as junior researchers or project
partner representatives, were neglected. Further inter-
views with diverse stakeholders are planned in order to
assess if such a bias affects the presented data. Future
research could also deal with the applicability of estab-
lished management standards for DSR projects based on
the presented findings.
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Appendix Interview Questionnaire

)

2)

3)

4)
5)

0)
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8)

9)

10)

11

12)

How would you classify design science research? What
distinguishes design science research from other re-
search approaches?

How much of your research work do you devote to de-
sign science-oriented research (share of research work-
load dedicated to DSR projects in percentage)?

How many design science-oriented research projects did
you carry out in your academic career?

What role did you play in these projects?

How many researchers participated in these projects on
average (minimum, maximum)?

How many project partners participated in these projects
on average (minimum, maximum)? Please also provide
information on the type of project partners (private or
public sector entities, research institutions etc.)

How long did these projects last on average (minimum,
maximum)?

What was the average (minimum, maximum) size of the
projects in terms of budget? Please refer to the overall
budget including the budgets for all projects partners if
applicable.

What were the primary sources of research funding of
your DSR projects?

What kind of research methods (surveys, experiments,
prototyping etc.) did you primarily use to carry out the
research tasks?

How many different research artefacts were developed
during your DSR projects on average (minimum, maxi-
mum)?

Can you estimate how many scientific publications were
created during the projects on average (minimum, max-
imum)
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