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Abstract. Conversational Agents (CAs) provide the means to foster user expe-
rience design through seizing their interaction capability, knowledgeability, and 
human-like behavior. To support practice and academia in designing CAs, IS 
researchers have been creating design knowledge in the form of design princi-
ples (DPs) guided by the Design Science paradigm. However, scientific litera-
ture in this vein is dispersed and lacks an axis of cohesion and transferability to 
sustained practice usage. This raises the question of reusability of design prin-
ciples in the realm of CAs. Therefore, in this study, we conduct a Systematic 
Literature Review to retrieve and assess design principles of existing design 
science papers dealing with CAs with regard to their reusability. Our findings 
indicate that the Design Science community, in our case in the domain of CAs, 
seems to face challenges in creating reusable design principles. We discuss this 
observation and provide avenues on how to move forward 

Keywords: Conversational Agents, Design Science, Design Principles, Reusa-
bility Assessment. 

1 Introduction 
Conversational agents (CAs) are up-and-coming, fostering individualized interactions 
between users and companies due to their innovative properties, such as the vari-
ous possibilities to interact, their knowledgeability, and their human-like behaviour. 
With the rise of end-user-oriented CAs, the access to these novel applications has 
been democratized. CAs can be regarded as software agents that are designed to aid 
users in performing various activities by interacting with users via natural language 
[1, 2]. These CAs are gradually evolving to become the dominant mode of delivering 
user experiences designed by miscellaneous service providers [3]. However, design-
ing CAs in a manner that leads to high levels of user satisfaction still poses a chal-
lenging task for user experience designers due to the novelty of this class of systems 
and the ambiguity of design outcomes. 

To counteract this, research has started to elaborate on corresponding design 
knowledge seizing      Design Science Research (DSR) as a guiding paradigm to struc-
ture CA-oriented design endeavors [4]. Due to its suitability for constructing socio-
technical artifacts, DSR has become widely used in the field of Information Systems 
[5]. The notion of design science is described as a process of originating novel arti-
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facts in Information Systems. Thereby, a particular problem set is addressed and fur-
ther assessed regarding the usefulness of addressing that specific set of problems in 
multiple steps. Outstanding DSR artifacts may result in impact through novelty and 
generalized theories of design, enabling practical application to real-world problems. 
Thus, DSR offers the opportunity of providing guidance to both practitioners and re-
searchers within the development process and to ensure that the developed CA is 
serving its intended purpose. 

However, the scientific literature is dispersed into different thematic axes and re-
search areas [6, 7]. Furthermore, the scientific and practical knowledge about CAs has 
also grown in a dispersed manner, given a shortage of integrative perspectives to sup-
port CA development and design processes [8, 9]. This leads to challenges in the 
field of      DSR, as emphasized by Iivari et al. [10, 11], as well as Cronholm and Goebel 
[12]. The authors stress the necessity for Design Science researchers to not neglect 
reusability of design principles (DPs), as design DPs "found applicable by practition-
ers and not useful in practice" pose a mismatch with the basic idea of DSR. Taking 
action on the raised concerns, Iivari et al.[11] recently presented a proposal for as-
sessing existing DPs of DSR papers by systematically evaluating the extent of their 
reusability based on different criteria. This provides a suitable framework for apprais-
ing any DPs with respect to their reusability. 

Against this backdrop, we aim to address the mentioned shortage of integrative 
perspectives on CA development and design processes; we assess DPs of existing 
research papers dealing with CAs by actively evaluating their reusability for practi-
tioners. Thus, we formulated the following research question (RQ) that we aim to 
address in this paper, performing a two-step analysis. 

RQ: To what extent are existing DPs in the realm of CAs reusable by other re-
searchers and chatbot designers? 

By answering this research question, we intend to contribute on the one hand to the 
DSR community by evaluating the usability of DSR artifacts in a specific context, on 
the other hand, we intend to contribute to the research field of CAs by shedding light 
on the reusability of DPs for academia as well as practice. We hope to foster and con-
tribute to the ongoing discussion in the field of design science. Overall, this work shall 
present the first evaluation of DPs in a specific research area and should highlight 
opportunities for improvement and action for the future creation of prescriptive De-
sign knowledge in IS. The remainder of this paper is structured as follows. First, we 
provide a brief overview of the current research on CAs and introduce our conceptual 
notion of DPs. In the next step, we describe the method regarding the systematic lit-
erature review as well as the reusability framework proposed by Iivari et al. [11]. Sub-
sequently, we present our descriptive findings and insights into the current state of CA 
literature within design science research. Furthermore, we present our results regard-
ing the reusability of prescriptive design knowledge, i.e., DPs. Based on this, we dis-
cuss our results, lay out the imminent limitations of our analysis, and provide areas 
for future research on advancing both the field of CAs and DSR. Finally, we close this 
paper with implications for practice and academia and some concluding remarks. 
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2 Conceptual Background 
2.1 Conversational Agents 

AI-based CAs assist users by interacting with them using natural language [13]. 
CAs can respond to user input, adapt their responses, and build up a dialogue with 
them, similar to human-human interaction. CAs are distinguished from other intelli-
gent system entities by their interaction and intelligence capabilities [13]. Mainstream 
conversational intelligent systems follow strict behavioral patterns. Those agents 
could only match user inputs against stored patterns [1]. However, CAs can now pro-
cess compound natural language and thus respond to more complex user requests 
[14]. They can also adapt their responses to the user's workflows, knowledge state, 
and dialogue routines. CAs are thought to improve quality in various personal and 
professional tasks. They are expected to increase worker productivity by adapting to 
their tasks and routines [15]. They are intended to improve user comfort and well-
being in private settings. 

Considering the widespread of CAs, the industry anticipates high user adoption 
[16]. However, the opposite has proven to be true [17]. The high level of contextual-
ization required to provide a flawless user experience makes designing a new CA a 
difficult task. However, design elements are the distinctive technical, conceptual, and 
knowledge features that frame a CA [18]. Even though a large body of research, 
mostly in the IS domain, investigated the design of CAs in various contexts, there are 
no general CA design guidelines, only high-level suggestions and domain-specific 
advice. As a result, many CAs confuse, frustrate, and even annoy users [19]. Thus, an 
integrated analysis aggregating design science insight on the diversity of CA design 
knowledge could help us better understand CA design and identify future research 
needs. Moreover, despite the rapid yet segregated growth of practical and scientific 
knowledge in this area, we are unaware of any review or evaluation that focuses on 
CAs design knowledge. Thus, we address the lack of an integrative perspective by 
systematically analyzing the DS literature on CAs to identify design knowledge, as-
sess reusability, and identify research needs. 

2.2 DPs as Generalizable Design Knowledge 

Hevner et al. [20] consider DSR as a proactive paradigm when it comes to IT as DSR 
enables entities to address relevant problem sets in IT through the conception and 
assessment of novel artifacts. Therefore, when it comes to technology, DSR appears 
to be more hands-on and agile as this kind of research is in the continuous process of 
new artifact creation and utility assessment of corresponding addressed problems. 
Baskerville et al. [21] show that DSR requires the creation of artifacts and the formu-
lation of their design. Thereby, DSR artifacts show a considerable impact on the di-
mensions of theory as well as practice. DSR is widely seen as an opportunity to re-
spond to calls for academics to commit themselves to work that has a greater reso-
nance outside the scientific community [22]. 

Taking up on this, scholars have been exploring the codification of knowledge in 
the field of DSR (e.g., [23]). The purpose of creating design knowledge in DSR pro-
jects is homogenous in its overarching goal of creating utility but heterogeneous in 
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how this is realized in as many different configurations as possible for creating and 
evaluating design knowledge in IS exist [24]. Taking this into consideration, Sturm 
and Sunyaev [25] observed that most knowledge is used by practitioners for designing 
artifacts, i.e., CAs. A form of representation of design knowledge can be found in 
DPs. Following Gregor and Hevner [5], DPs can be described as "generalized 
knowledge contribution in DSR". Moreover, DPs are comparable to Gregor and Jones 
[26] component of Level 3. The idea for the term of DP was shaped by the research of 
Gregor and Hevner [5] and Sein et al.[27]. It is noteworthy that Gregor and Hevner 
[5] have a slightly different perspective on DPs than Sein et al. [27]. While Sein et al. 
[27] are of the opinion that DPs should be theory-ingrained as a part of an action de-
sign research approach, Gregor and Hevner [5] argue that DPs emerge from DSR 
efforts. 

Early on, Sein et al. [27] argued that DPs are how prescriptive knowledge should 
be expressed within design science research. Nevertheless, it should not be neglected 
that, in addition to DPs, other forms of presentation can be used to record design 
knowledge. Thus, design knowledge can also appear in patterns or requirements (e.g., 
[28]). Nevertheless, within the DSR community, it is widely shared that DPs are seen 
as the right way to formalize DSR efforts and abstract the research findings to allow 
knowledge accumulation within the community [29]. This accumulation of 
knowledge is reflected in how DPs describe how other instances belonging to the 
same class of systems can be created and designed [27]. According to Chandra et al. 
[30], design principles have two audiences. On the one hand, they add to a corpus of 
knowledge [31] regarding the design of various types of IT artifacts [32, 33]. On the 
other hand, they are also meant to provide practitioners with meaningful insights that 
can be used to develop new versions of related artifacts. 

Recently, Purao et al. [23] discussed that it is naive to assume that practitioners 
simply take the DPs designed by scholarly researchers and apply them in their con-
text. Other researchers have already addressed the underlying problem, namely that 
DPs reported in research articles currently find little application in practice (e.g., [11, 
22]). Gregor et al. [22] assume that one of the main factors causing this is the formu-
lation of DPs. Their study notes that there are many discrepancies and inconsistencies 
in the literature when it is a matter of how DPs should be formulated. In this context, 
they propose a formulation scheme that should help researchers to formulate DPs 
better. This awareness of the issue is also being shared through research by others. 
Lukyanenko and Jeffrey [34]conclude that design knowledge should be formulated in 
"clear, accessible and unambiguous language". In connection with the use of language 
to describe the design knowledge, Gregor et al. [22] note that hardly any attention is 
currently paid to the "people’s aspect" within DPs. These perceptions are also com-
mon to the framework's authors for reusability evaluation. Iivari et al. [11] claim that 
DPs should make explicit who the target community is, which should reuse this pre-
scriptive form of knowledge. 
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3 Research Approach 
3.1 Paper Selection Process 

Our procedure for this paper contains two main steps: gathering and analyzing rele-
vant literature, which is conducted as follows. First, to evaluate existing DSR research 
papers on CAs using the suggested proposal by Iivari et al. [11], we reviewed current 
work in design science research, particularly on CAs. To identify relevant literature as 
the basis for the systematic analysis, we conducted a systematic literature review 
(SLR) following Webster and Watson [35] and vom Brocke et al. [36]. The overall 
scope of the conducted SLR can be defined along the dimensions of process, source, 
coverage, and techniques of the SLR [36]. We used a comprehensive set of techniques 
to establish our data set and thereby the basis for the reusability evaluation (i.e., key-
word search, backward search, and forward search). 

Selection of search string. To identify a wide range of literature on CAs, the 
search string is chosen to be rather broad. Based on recent literature reviews (e.g., [6, 
7]), we identified different keywords researchers used to describe CAs. This resulted 
in the following search string:  

"conversational agent" OR "chatbot" OR "chat bot" OR "interactive agent" OR "talkbot" 
OR "virtual assistant" OR "artificial intelligence assistant" OR "smart personal assistant" AND 
"design science" 

Selection of databases. For the literature search process in the first phase, we 
needed to identify relevant papers for our research paper to test the reusability of DPs. 
Research in the context of CAs has recently gained a lot of attention; therefore, we 
have chosen to conduct our literature review database-based. To ensure a high quality 
of the papers we analyze and evaluate, we relied on highly-ranked databases [37]. We 
conducted our search mainly using the following databases: AIS Electronic Library, 
IEEE Xplore Digital Library, ScienceDirect, ProQuest, and EBSCOhost. Eventually, 
we conducted a final search query using Google Scholar. 

Selection of papers. By searching in the title, abstract, and keywords of the pa-
pers, the database-based search reveals 1032 hits. The identified papers are analyzed 
based on their abstracts in an initial screening process. We only included papers that 
referred to any type of CAs and presented any kind of design knowledge (DPs, guide-
lines, or design decisions). This first screening resulted in a set of 350 papers. In a 
subsequent step, we excluded paper that did not conduct design science research, did 
not report their design knowledge as well as papers that did not present design 
knowledge in our chosen context of CAs. Finally, the forward and backward search 
was carried out. Through screening the references and applying forward as well as 
backward searches using GoogleScholar, 21 articles were added to the set. Thus, re-
sulting in the final number of 86 papers. After reviewing the search hits, reading 
through their abstract, and conducting a full-text search, we reached a total of 35 re-
search papers that we can analyze regarding the reusability of their DPs subsequently. 
We excluded many of the articles since they did not formulate DPs but instead report-
ed the design knowledge differently. 
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3.2 Paper Analysis 

In the next step, we proceeded with our analysis of the selected research papers refer-
ring to the proposal for minimum reusability evaluation of DPs by Iivari et al. [11]. 
We thoroughly read this paper to understand the rationales of the proposal for evaluat-
ing DPs according to their reusability and the suggested procedure. In this context, we 
used the framework for reusability evaluation to analyze our selected set of academic 
literature thoroughly and comprehensively. Therefore, we carefully read the selection 
of DSR papers on CAs once again, screening for DPs, elements, or artifacts and de-
picting them in a structured spreadsheet. Subsequently, we evaluated every single DP, 
element or artifact suggested in science by assessing them concerning the specific 
criteria, accessibility, importance, novelty and insightfulness, actability and guidance, 
and effectiveness suggested by the authors. Based on the applicability check of IS 
research from Rosemann and Vessey [38], Iivari et al. [11] propose a reusability eval-
uation for DPs as artificats of DSR. It is important to note that the criteria do not have 
measurable scales or classifications; they merely indicate whether the criterion is 
applicable. Therefore, we decided to rate each of the DPs on a 5-point-Liker scale and 
assess whether their reusability would be low or high. 
Furthermore, the framework requires that particular order of the criteria is followed, 
and therefore, the reusability framework cannot be called "flat" [10]. In this sense, the 
DPs are not considered reusable if one of the criteria is answered with no. We briefly 
discuss the individual criteria and describe their content in the following. 

The first criterion is accessibility, intended to determine whether the DP has been 
formulated in such a manner that a member of the target community can grasp it with 
ease and without much effort [10]. Roseman and Vessey [38] also state that accessible 
representation is a representation that has adapted tone, style structure, and semantics 
to the target audience. If this is not the case, practitioners may not understand the DPs 
or their consequences, and they may not find acceptance and application outside the 
scientific literature. A possible workaround to enhance comprehensibility and usabil-
ity is for researchers to formulate a practitioner-oriented version of their DPs [11]. 
Although this suggestion seems to be reasonable, it stands in contradiction to the ac-
tual purpose of DSR [5]. The authors argue that the importance is assessed in terms of 
the severity and relevance of the real problems they ultimately propose to overcome 
[11]. In a similar vein, importance is interpreted by Roseman and Vessey [38]. Name-
ly, research is to be classified as being of importance if it "meets the needs of practice 
by addressing a real-world problem in a timely manner, and in such a way that it can 
act as the starting point for providing an eventual solution" (p.3). Having a look at the 
novelty and insightfulness criterion, it is evident that the novelty is typically assessed 
by fellow researchers solely and seldom by practitioners [11]. Thereby, the authors 
propose that practitioners should evaluate whether they perceive that the DPs have 
any kind of impact in a real-world context and do not only display knowledge that 
they already know (confirmatory). An extension of the novelty evaluation to include 
practitioners seems to make sense to the extent that research sometimes lags behind 
practice. Consequently, it is possible that something that is described as "new and 
innovative" in research may not be innovative in practice. This phenomenon was 
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observed, for example, in the development of digital maturity assessment models and 
can currently be observed with artificial intelligence maturity assessment models that 
were developed instead by consulting firms rather than scholars. The fourth criterion 
considers the actability and guidance of DPs. In the understanding of the authors' 
reusability framework, actability refers to the assumption that the DPs "can be acted 
and carried out in practice, i.e., under the control of the practitioners in question" [11]. 

Further, they suggest that DPs shall be "realistic to be carried out". It is important 
to note that Chandra Kruse et al. [29] have highlighted that tacit knowledge is com-
promised within DPs. In addition, they argue that no set of DPs is adequate to design 
the proposed instance without further guidance. Iivari et al. [11] take up this point and 
add that through appropriate guidance, this problem shall be addressed without being 
too restrictive. Lastly, the framework proposes to assess the effectiveness of the DPs. 
The authors refer "to effects or consequences of reusing the DPs in the adopting unit" 
(p.12), even though DPs might have effects at different levels as well. Having these 
criteria in mind, we were challenged to change perspectives and neutrally evaluate the 
DPs from a practitioner's point of view and assess whether the criteria are fulfilled or 
not. To facilitate the evaluation process, we bore in mind the presented example by 
Iivari et al. [11] and continuously referred to the more detailed elaboration of the de-
fined criteria to be able to evaluate to what extent the design artifacts fulfill the crite-
ria for reusability. 

4 Results 
We organized the findings into two sections. The first section examines descriptive 
statistics based on the meta-data of found literature. The second section examines the 
reusability of the proposed DPs in the context of CAs. 
  In total, we have analyzed 35 publications in the context of conversational agents 
that apply Design Science methodologies in order to generate design knowledge. The 
youngest paper is from 2021, and the oldest paper from 2005. Although at that time, 
the concept of DPs had not yet been introduced to the DSR, it was possible to identify 
approaches of guidelines in the paper which go in the direction of DPs. Therefore, this 
paper was kept in the dataset. Most papers have been published within the last three 
years, which supports our initial assumption that CAs indeed represent an emerging 
research area in DSR. This argument is underpinned by the fact that most papers are 
from conference proceedings, which gives testament to the relative youth of the field. 
In addition to distribution along the timeline also a distribution along application do-
mains is visible within our results. It appears that there exists no application domain, 
that appears not suitable for design science research. This is evident from the many 
different contexts and application areas in which CAs are used. Further, it is notewor-
thy that a multitude of investigated studies is conducted in the HCI discipline, while 
publications in IS conferences and outlets are only recently picking up. Next, we pro-
vide more specific insights concerning the reusability of DPs in the context of CAs. In 
this sense, the following table summarizes the results along with the criteria of the 
reusability evaluation framework. Due to space limitations, the table includes only 
five papers. However, the analysis and evaluation of the whole data set identified 35 
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papers suggesting DPs in any context of CAs as their contribution to research and 
practice. It is also worth noting that the sample of papers selected in the following 
table is drawn entirely at random. In addition, we do not claim the actual quality of 
the papers but only examine their DPs. 

The results of Table 1 indicate that almost all papers, with Lechler et al. [39] as an 
exception, somehow evaluated their DPs. The authors of the four papers demonstrated 
how the principles were implemented in a first mockup [40] or showed how the DPs 
were translated into design decisions and then implemented in prototypes [41] or even 
executed in the real world [42]. Other evaluation methods used were, for example, 
user experience evaluations [43], qualitative experiments [44], focus group discussion 
[45], or interviews [46]. 

Table 1. Evaluation of DPs of Expository Papers. 

  Wambsganss 
et. al [40] 

Winkler & 
Roos [41]  

Meier et al. 
[47] 

Lechler et al. 
[39] 

Gnewuch et 
al. [48] 

Design 
Princples 

6 DPs for 
CA for course 
evaluations 

11 DPs for 
CA for online 
educational 
context 

4 DPs for CAs 
in health 
awareness 
context 

6 DPs for 
CAs for 
feedback 
exchange 

4 DPs for 
CAs in 
customer 
service 

Evaluation 
Method 

Online ques-
tionnaire  

Focus Group 
Discussion 

Experiment N/A Field Study 
for prototype 

  
A

c-
ce

s-
si

bi
l-  Mostly  Most of the 

times not clear 
Sometimes not 
clear what is 
addressed 

Formulation 
quite abstract. 

Mainly ac-
cessible.  

Im
po

rta
nc

e Overall ad-
dresses a real-
world problem, 
DP not. 

DP, not refer-
ring to a signif-
icant real- 
world problem. 

Overall im-
portant real- 
world problem, 
DPs not refer-
ring this. 

Address 
mostly an 
important 
real- world 
problem. 

Most of the 
DP address a 
real-world 
problem. 

N
ov

el
ty

 
an

d 
In

si
gh

t-  DPs are some-
how insightful, 
not novel. 

DPs might be 
insightful, yet 
not very novel. 

DPs are in-
sightful for the 
context, but 
not very novel. 

Some DPs are 
insightful, yet 
not all of 
them novel. 

Novel, regard 
to state of 
research at 
that time. 

A
ct

ab
ili

ty
 

an
d 

G
ui

d-
an

ce
 

Rather high 
actability & 
guidance. 

Most probably 
actable and can 
be carried out 
in practice 

Most probably 
actable and can 
be carried out 
in practice. 

Actability 
relatively 
moderate. 

Guidance 
within DPs 
appropriate. 

Ef
fe

c-
tiv

e-
ne

ss
 Positive, online 

survey with 
students 

Positive, ex-
periment 

Positive,: 
questionnaire 

Not sure if 
positive 

Might affect 
adopting unit 
positively 

Final  
Evalua-
tion 

Moderate 
Reusability 

Rather low 
Reusability 

Moderate 
Reusability 

Rather low 
Reusability 

Moderate 
Reusability 

 
Although there are many different approaches to how DPs have been evaluated, they 
are rarely evaluated with the help of the target community, which should use the DPs 
one day. Instead, most of the evaluations are conducted with the end-user, although 
many focus on the artifact that the DP is reflected in rather than the DP itself. For 
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example, Wambsganss et al. [40] formulated six DPs, which they shaped by applying 
the DSR approach of Hevner [49]. The DPs were composed of literature research and 
interviews with end-users. Thus, requirements for a CA were derived from the inter-
views. However, a look at these requirements shows that not all of them are aimed at 
concrete aspects of design. To evaluate the DP, the authors of this paper have created 
a mockup of a CA. For the design of this CA, they first transferred the DPs into a set 
of 12 design features. Unfortunately, the reader is not told how this step is done. 
Therefore, it is difficult to understand if the DPs could have been converted into other 
design features. Although design features are then used for the mockup, the authors 
describe the goal of the evaluation as follows: "The evaluation serves to verify if the 
DPs are of value to the lecturers and students and to identify change requests and 
additional DPs. This would lead one to conclude that the DPs were evaluated with the 
later designer of the artifact (the lecturer), but later in the process, it is explained that 
the evaluation was done with the help of 28 students. In their next step, they tested the 
CA in a real-world setting with 12 students and one lecturer. However, even this 
evaluation did not directly aim to evaluate the DP. In this "proof-of-usefulness" eval-
uation, the authors tested the CA they designed against a conventional survey tool. 

In their study, Winkler et al. [41] proposed a set of 11 principles for the design of a 
CA as a learning tutor. For the evaluation of their DPs, they conducted a proof-of-
concept evaluation in the form of a focus group discussion. With this, they aimed to 
check the validity of the requirements as well as the translation into DPs. Similar to 
the evaluation conducted by Wambsganss et al. [40] also, these authors did not in-
volve real practitioners in their evaluation but rather students as end-users of the de-
signed artifact. This issue can also be observed in other papers. 

Interestingly Meier et al. [47] discuss critical findings regarding their DPs after 
their evaluation with end-users and experts. However, in their key findings, only the 
user's perception and usefulness are addressed. No further indications of the applica-
bility of the DPs are given. However, this conflicts with the intended goal of their 
DPs, which the authors of this paper state as: "the presented DPs contribute to the 
information systems discipline by providing important guidance in designing success-
ful CAs for practical challenges […]". 

We think that, especially with regard to the comprehensibility of the DPs, it would 
be useful to have this tested by a potential user (e.g., CA designer) of the DPs. Fur-
ther, our analysis reveals that most of the DPs are not accessible without further ex-
planations. More specific, many of the DPs contain very specific terms, which are not 
understandable for inexperienced potential users. Tavanapour et al. [50], for instance, 
describe in their paper that the CA should resemble a social actor. However, they do 
not elaborate on what a social actor is or what it looks like. As a result, it is not clear 
how this DP should be instantiated. This may ultimately lead to the DPs not being 
applied for this very particular reason. Regarding the importance, it can be stated that 
most of the papers contain a problem that is important for the real world or the ques-
tion came from a real-world problem. We think that this is since in many DSR studies 
requirements are also derived from the practitioners or users and therefore are incor-
porated into the DPs. However, it must be pointed out that on the level of the DPs, the 
real-world problem does not always have priority. Here the question arises, whether it 
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is sufficient that the set of DPs and their instance address a real-world problem or 
whether each individual DP should represent this circumstance. 

With regards to the criterion of novelty and insightfulness, it must be noted that 
this is a difficult-to-evaluate criterion. An assessment of the novelty of the DPs pre-
supposes that the reader is well versed in the field of CAs as well as in the specific 
context. Nevertheless, we have tried to evaluate whether the papers are novel or not 
through the seniority of the papers and their proposed DPs. However, this criterion 
cannot be verified merely by a temporal comparison, such as whether a DP formulat-
ed in 2021 takes up a new aspect compared to the previous DPs. In order to be able to 
carry out a comprehensive evaluation of novelty and insightfulness, the respective 
context must also be considered. It may be that certain DPs have a new meaning in 
the context of CAs, but this design knowledge has already been applied to other in-
stances of artifacts. The question now is whether the transfer to a new class of sys-
tems is sufficiently innovative and new, or whether more than this "incremental" in-
novation is needed. Altogether, the results shown here based on these five research 
contributions can be transferred to the entire data set. However, there is hardly a sin-
gle paper in the entire data set that presents flawless DPs. This is problematic from 
several points of view. First of all, this could mean that research, such as the devel-
opment of taxonomies based on these DPs, also contains design elements that are not 
understandable to practitioners. In a subsequent logical step, the question arises of 
whom these DPs should be formulated. Our analysis has shown that the DPs are usu-
ally not formulated in an understandable way for practitioners. 

Nevertheless, not only practitioners fall back on these DPs. It seems to be a bit 
worrying that other researchers are not able to transfer these DPs to their context. 
Consequently, it would be possible that research could lapse into creating DPs for 
each specific use case. 

5 Discussion and Concluding Remarks 
Our goal was to address the shortage of integrative perspectives on CA development 
and design processes. Thus, we assessed DPs of existing research papers dealing with 
CAs by evaluating their reusability using the framework proposed by Iivari et al. [11]. 
This shall contribute to research and practice in a three-fold manner. First, reviewing 
the reusability of DPs in the field of CAs, led to the insight that in DSR, the commu-
nity is still faced with a low level of reusability of DPs. To assess reusability for prac-
tice, we left our scientific perspective and viewed DPs through a practice lens. Our 
analysis reveals that in many cases, the evaluation of the first criterion, i.e., accessibil-
ity, led to negative assessment as the DPs were not formulated in a way facilitating to 
be easily understood by non-academic readers. This finding is also in line with prior 
insights [22, 23], which have already noted that the formulation of DPs needs to be 
rethought to facilitate sustainable use in practice. Consequently, we encourage future 
research to position and formulate DPs guided by the notion established by Gregor et 
al.[22]. This bears the potential to foster transparency and clarity when communi-
cating and conveying design knowledge. We also anticipate that this will provide 
more guidance when instantiating respective DPs into concrete artifacts. 
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Regarding transferability of design knowledge, the majority of analyzed papers 
faced challenges in using DPs to bridge the gap between conceptual scientific 
knowledge and its deployment in practice. In this sense, we also think that other ap-
proaches are needed to evaluate DPs in the context of design efforts. In many research 
papers, the DPs were not evaluated according to their usefulness and usability of the 
designed artifacts, although, in many research papers, this was the intended purpose 
of the evaluation. By using the reusability evaluation framework in a specific context, 
we show its applicability in another domain of IS research. This indicates a certain 
level of generalizability of the framework, which raises the question of whether the 
reusability evaluation framework could benefit the review process of research articles 
to account for the utility of the developed Design Science artifacts. Therefore, future 
research opportunities could be building up on Ivari et al. [11] by further detailing the 
single analysis steps to reach higher levels of intersubjectivity and comparability be-
tween individual evaluations. A next step could be formulating concrete questions 
that need to be answered in the individual criteria and thus to move in the direction of 
a standardized assessment. We believe that this be very useful for a review process. 
The DP formulation scheme [22] offers a promising foundation for enhancing compa-
rability when assessing the reusability of DPs. This could be facilitated by combining 
and integrating both approaches in a structured method. However, also the framework 
for reusability must also be studied critically. While numerous criteria are available, 
evaluating DPs using these criteria is not always straightforward and leaves a great 
deal of space for interpretation. 

Additionally, it should be noted that a DP is only reusable if it meets all require-
ments; if one of the criteria, for example, novelty or insightfulness, is not met, the DP 
is classified as not reusable. We would like to emphasize that it is feasible for a DP to 
be reusable even if the novelty value is not exceptionally high. As a result, a 
weighting of the criteria or a revision to the minimal standards for designating a DP as 
reusable should be explored in the future. 

However, our paper does not come without limitations. First, the scope of this SLR 
cannot claim to be exhaustive. However, we intended to reach a representative cover-
age of Design Science literature in the domain of CAs by applying a rigorous research 
method for searching and analyzing the papers. Second, the indicated reusability and 
by this the assessment along the criteria of accessibility, importance, novelty and 
insightfulness, actability and guidance, and effectiveness of the DPs are based on our 
interpretation of the reported design knowledge in the studies. Thus, a certain residual 
level of subjectivity remains as this process involves individual human judgement. 
However, by assessing the DPs independently, we aimed to mitigate this issue. Future 
studies could also ask CAs designers independently to assess the DPs to prevent sub-
jectivity.  
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