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Abstract
Taxonomies constitute one fundamental type of artefact in design science, describing and classifying
existing or future objects of a domain. Taxonomies support researchers and practitioners with analysing
and understanding a domain, which in turn is a prerequisite for theory building. Despite the increasing
interest in taxonomies (and methodological guidance for building them), there is hardly any guidance
for researchers on how to rigorously evaluate taxonomies. Based on a literature analysis, this study
sheds light on the question of whether, when, and how researchers currently evaluate taxonomies. We
critically synthesize and comprehensively review 306 articles that are concerned with taxonomies. Surprisingly, we find that taxonomies are rarely evaluated in IS research, nor is there any consistency in
terms of methods used for evaluations. We describe the methods used by IS researchers to evaluate
taxonomies after taxonomy building has been completed. Being the first to systematically analyse taxonomy evaluation, we propose a preliminary version of a framework for taxonomy evaluation which
enables researchers to choose among the wide range of taxonomy evaluation methods available. Our
study advances an informed and purposeful evaluation of taxonomies and contributes to bridging the
gap between abstract design science evaluation strategies and concrete taxonomy evaluation methods.
Keywords: Taxonomy, Evaluation, Design science research, Research methodology.

1 Introduction
The evaluation of artefacts such as taxonomies is a central and critical part of design science (March
and Smith, 1995; Hevner et al., 2004). Beyond that, taxonomies are of interest to researchers from other
fields such as biology (e.g., Eldredge and Cracraft, 1980; Sokal and Sneath, 1963) or social sciences
(e.g., Bailey, 1994), and not only for research itself but also for general discussion (e.g., to structure a
domain of interest) and pedagogical purposes (e.g., Miller and Roth, 1994). Like all artefacts in design
science (Gregor and Hevner, 2013), taxonomies require evaluation. Surprisingly, despite the key role
played by taxonomies as structure-giving artefacts in the exploitation of new research fields in information systems (IS) (e.g., Kuechler and Vaishnavi, 2008; Galliers and Land, 1990) and the development
of novel software artefacts (e.g., Morana et al., 2017), taxonomies are rarely evaluated, nor is there any
consistency in terms of methods used for evaluations. The necessity to evaluate taxonomies is not only
a requirement of design science research (DSR) in general (e.g., Peffers et al., 2012; Venable et al.,
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2016), but also of research on taxonomies. This study seeks to shed light on the question of whether,
when, and how researchers currently evaluate taxonomies and thereby lays ground for future taxonomy
evaluation. Based on a literature analysis we offer suggestions for a framework providing guidance for
choosing among the wide range of taxonomy evaluation methods available, and in this way advance an
informed and purposeful evaluation of taxonomies.
Taxonomies are artefacts that describe and classify existing or future objects of a domain and, as such,
enable academics as well as practitioners to describe and analyze a domain (Nickerson et al., 2013). By
helping explain similarities and differences among objects, taxonomies form an important prerequisite
to understanding a domain of interest. By structuring and organizing a body of knowledge, taxonomies
allow to study the relationships among concepts “with all the potential advantages that brings for the
advancement of the field” (Glass and Vessey, 1995, p. 85) and, therefore, to hypothesize about these
relationships. For this reason, taxonomies distillate findings and existing knowledge, in turn facilitating
discussions on the (past, present, and future) course of research in a domain of interest.
As a result of our study we found that the method proposed by Nickerson et al. (2013) for building
taxonomies is a widely accepted method in IS. Previously, researchers have relied on methods borrowed
from other disciplines such as the Baily’s (1994) method prevalent in the social sciences. Since Nickerson et al. (2013) proposed their method, IS researchers have been able to rely on a rigorous method for
systematically developing taxonomies. Over the past five years, this method has been widely applied in
IS research and used for developing taxonomies in domains as diverse as crowdsourcing (Geiger et al.,
2012), the internet-of-things (Püschel et al., 2016), digital service design techniques (Liu et al., 2016)
as well as carsharing (Remane et al., 2016), telemedicine (Peters et al., 2015), cloud computing (Labes
et al., 2013), FinTech start-ups (Gimpel et al., 2017), and crowdfunding (Haas et al., 2014). The taxonomies mentioned also illustrate the diversity of IS research (Rai, 2017). As part of our study, we identify
196 articles that have built a taxonomy, noting that, of these, only 61 articles have actually evaluated
their taxonomy after completing it. This suggests that the majority of taxonomy building projects do not
evaluate their resulting taxonomies. From our careful reading we assume the following possible reasons:
First, the lack of methodological guidance is obviously a barrier for authors towards properly evaluating
their taxonomies. Second, taxonomies are often built as a new class of objects emerges to structure the
domain of these new objects. Evaluation per se is notoriously difficult, but particularly challenging at
the beginning of an emerging research field. Third, both criteria for the evaluation of taxonomies are
difficult to measure, and criteria for the objects describing taxonomies often do not (yet) exist. Forth,
evaluating a taxonomy’s usefulness requires to “observe its use over time” (Nickerson et al. 2013,
p. 342) which literally takes time. For example, taxonomies are evaluated in the transition of advancing
a manuscript from a conference to a journal version (e.g., Szopinski et al., 2017 and Szopinski et al.,
2019). The time period between taxonomy building and taxonomy evaluation here is two years.
Despite the widespread adoption of Nickerson et al. (2013)’s method to build taxonomies, there is no
such equivalent for evaluating taxonomies. Rather, there are numerous and varying attempts that apply
already existing methods, used for evaluating artefacts other than taxonomies, and adopt them for the
purpose of evaluating taxonomies (e.g., expert interviews). This heterogeneity is not problematic per se,
but it makes it unnecessarily difficult for researchers to get an overview across the wide range of taxonomy evaluation methods and identify those that suit a taxonomy’s particular context. Hence, a comprehensive overview of how to evaluate such taxonomies is still missing. The demand for evaluating taxonomies is evident in the fact that we identified numerous studies that develop a taxonomy and leave
the evaluation for future research. For example, Liu et al. (2017) recently found for the domain of gamification “that the existing taxonomies lack rigor and need further development” (Bui et al., 2015 cited
in Liu et al., 2017, p. 1013). Likewise, Premkumar et al. (2005) note that “IS research mostly uses existing taxonomies without empirically validating them” (Choudhury, 1997 cited in Premkumar et al.,
2005, p. 259).
Typically, DSR distinguishes ex post and ex ante evaluation (e.g., Venable et al., 2016). Applied to this
study’s context, this refers to the evaluation of taxonomies during (i.e., ex ante) and after (i.e., ex post)
completion of building a taxonomy. For example, verifying certain criteria while building a taxonomy
can improve its usefulness (e.g., through the ending conditions that are an integral part of the taxonomy
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development method proposed by Nickerson et al. 2013). The focus of this study lies in the evaluation
of a taxonomy “after [an artefact] has been acquired, designed, constructed, or implemented” (Klecun
and Cornford, 2005), i.e., ex post evaluation after taxonomy building has been completed.
Our study aims to help researchers by providing a comprehensive overview of the different approaches
that can be pursued for taxonomy evaluation. Our contention is that the gap between abstract design
science evaluation strategies and concrete taxonomy evaluation methods makes it difficult for researchers to evaluate their own taxonomies. This difficulty is evident in the numerous calls for taxonomy
evaluation that, surprisingly, do not make use of the valuable reservoir of evaluation strategies that DSR
actually holds. Furthermore, Nickerson et al. (2013) emphasize that “[a] taxonomy needs to be evaluated
for its usefulness” while acknowledging that “determining sufficient conditions for usefulness is difficult” (Nickerson et al. 2013, p. 346). We aim to respond to the call of researchers who find that “the
main development cycle [for taxonomies] does not include the evaluation step, leaving it open for researchers” (Chasin et al., 2018, p. 6). This research gap is, for example, also evident in articles, where
researchers explicitly call for the evaluation of taxonomies in subsequent research (e.g., Kazan et al.,
2018; Zschech, 2018; Krieger and Drews, 2018).
Focus of this study
Taxonomy building

Taxonomy evaluation

Methodological guidance:

Methodological guidance:

Nickerson et al. (2013),
Bailey (1994), …

ex ante evaluation, i.e., during taxonomy building

Figure 1.

ex post evaluation, i.e., after taxonomy
building has been completed

Focus of this study.

To pursue the research question of whether, when, and how researchers currently evaluate taxonomies,
we synthesize and report on different methods that researchers employ for evaluating taxonomies. Our
contribution would prevent researchers from having to revisit each taxonomy building project all over
again in order to discuss how to evaluate their taxonomy. This is the issue we are seeking to address’
and focus it on the similar issue raised by Peffers et al. (2012, p. 398), i.e. lack of “guidance for how to
perform the evaluation, more specifically, what evaluation methods to use”. In addition, we provide a
basis for future research on the identification of appropriate evaluation approaches for different contexts
and types of taxonomies. By providing a systematic overview and suggesting a preliminary version of
a framework that captures taxonomy evaluation strategies, we seek to leverage the full potential of taxonomies as a structure-giving artefact for (past, present, and future) IS research.

2 Research background
2.1

Evaluation in design science

Evaluating artefacts such as taxonomies is a crucial activity in any design science project, to ensure the
rigorous application of research methods and the robustness of research results obtained in such projects
(e.g., Venable et al., 2016; Vaishnavi and Kuechler, 2004; Prat et al., 2015; Sonnenberg and vom
Brocke, 2012; Peffers et al., 2012; Cleven et al., 2009; Hevner et al., 2004; March and Smith, 1995).
Depending on the nature of the artefact, appropriate evaluation criteria and methods need to be employed
(Prat et al., 2015). Evaluation in design science typically seeks to answer questions like, for example:
How well does an artefact achieves its expected utility, quality, and efficacy? What makes an artefact
work? How does one artefact perform in comparison to others? (Venable et al., 2016).
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To answer this kind of question, researchers employ different evaluation strategies. The Framework for
Evaluation in Design Science (FEDS) captures evaluation strategies and distinguishes them along two
dimensions (Venable et al., 2016): First, why to evaluate considers the functional purpose of an evaluation which can be either formative (while the artifact is in development, Wiliam and Black, 1996) or
summative (at the end of its development, Wiliam and Black, 1996). The second dimension, how to
evaluate, refers to the paradigm chosen for evaluation, from an artificial evaluation (e.g., to evaluate in
the form of laboratory experiments, simulations, or criteria-based analysis) to a naturalistic evaluation
(e.g., to evaluate by exploring the performance of an artefact in its real environment). Based on these
two dimensions, Venable et al. (2016) describe four strategies ranging from basic to more comprehensive and robust evaluations: Quick & simple (for artefacts with low social or technical risks), human risk
& effectiveness (for artefacts with social or user-oriented risks), technical risk & efficacy (for artefacts
with technical risks), and purely technical artefact (for artefacts without social or human aspects). Applied to this study’s object of investigation, all four strategies are potentially suitable for evaluating
taxonomies depending on the objects the taxonomies intend to capture: Quick & simple (e.g., for a taxonomy on hotel booking apps, Gibbs et al., 2016), human risk & effectiveness (e.g., for a taxonomy on
virtual reality in healthcare, Almufareh et al., 2018), technical risk & efficacy (e.g., for a taxonomy on
smart things in the internet-of-things, Püschel et al., 2016), and purely technical artefacts (e.g., for a
taxonomy on technical characteristics of blockchain systems, Holler et al., 2017).
To operationalize abstract evaluation strategies in design science, the literature already suggests various
context-independent (i.e., artefact-independent) methods. Sonnenberg & vom Brocke (2012), for example, provide a framework that assigns evaluation methods (e.g., expert interview or experiment) and
evaluation criteria (e.g., consistency or level of detail) to four consecutive evaluation activities. Hevner
et al. (2004), as another example, suggest five types of evaluation methods (i.e., observational, analytical, experimental, testing, and descriptive). Peffers et al. (2012), in addition, suggest eight types: Logical
argument (face validity), expert evaluation (assessment by one or more experts), technical experiment
(performance of an algorithm), subject-based experiment (test involving subjects), action research (use
artefact in real world), prototype (implementation of an artefact to demonstrate utility), case study (apply
artefact in real world, evaluate effects), and illustrative scenario (apply artefact to synthetic or real-world
situation). While most studies provide a list of typically used methods that are conceptually derived,
Peffers et al. (2012) derived their evaluation types empirically by reviewing a sample of design science
projects. In this study, we follow Peffers et al. (2012), as their contribution provides guidance on evaluation methods with a level of detail that seems to be appropriate to the first investigation of taxonomy
evaluation methods (e.g., distinguishing case studies and illustrative scenarios that are often misleadingly used interchangeably in IS research, Prat et al., 2015).

2.2

Taxonomies in information systems

Classifying objects is of great relevance to organizing knowledge (Wand et al., 1995) as well as to
understanding and analyzing complex domains (Nickerson et al., 2013). This applies to many areas in
IS such as, for example, conceptual modeling, data management and mining, object-oriented systems
design, and ontological engineering (Parsons and Wand, 2008). Without classifying objects, researchers
would have to perceive each object as unique, and thus, would be overwhelmed by the diversity of what
he or she experiences from objects (Lakoff, 1987). To facilitate the classification of objects, schemes
can be used that help to, for example, structure concepts and their relationships as well as characterize
commonalities of and differences between domains (Bailey, 1994; Wand et al., 1995; Nickerson et al.,
2013). Although researchers use different terms for such schemes, two types can be distinguished,
namely typology and taxonomy (Paré et al., 2015; Bailey, 1994). While a typology is usually derived
deductively (i.e., conceptual classification), a taxonomy can be derived both deductively and inductively
(i.e., empirical classification). Nonetheless, because these terms are often used interchangeably and taxonomies are considered as the prevailing form in IS research (Nickerson et al., 2013; Schmidt-Kraepelin
et al., 2018), this study also uses the term taxonomy for classifications that are derived both deductively
and inductively.
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Beyond the descriptive and classifying purpose of taxonomies, they can also serve as theory for analyzing which, according to Gregor’s classification of theory types, is the most basic form of theory (socalled taxonomic theory, Nickerson et al., 2017), and as such the necessary foundation for more advanced theories (i.e., theories of explanation and prediction) (Gregor, 2006). In this vein, improvements
in how to understand a domain through taxonomies can also lead to basic theories that attempt to describe, and allow us to analyze, the objects that play roles in certain phenomena and thereby contribute
to theory building (Doty and Glick, 1994). This point is also stressed by Bapna et al. (2004, p. 23), who
state that “a robust taxonomy can then be used to perform ex post theory building”.
To ensure that taxonomy building is rigorous, Nickerson et al. (2013) propose a method for systematically developing taxonomies. In a nutshell, the method comprises seven steps combining both inductively and deductively developing taxonomies in an iterative manner (see Nickerson et al., 2013 for a
detailed description). Recognizing taxonomies as artefacts (i.e., as product of a design science process),
taxonomies require being rigorously built and evaluated. As an integral part of the method proposed by
Nickerson et al. (2013) there is some guidance on how to evaluate taxonomies while developing a taxonomy (i.e., ex ante evaluation). Therefore, so-called ending conditions determine when taxonomy
building is completed. Objective ending conditions define when a taxonomy qualifies as such. Subjective ending conditions ensure that a taxonomy is concise, robust, comprehensive, extendible, and explanatory. However, with regard to the evaluation of a taxonomy after building has been completed (i.e.,
ex post evaluation), there is hardly any guidance. Nickerson et al. (2013) state that evaluating a taxonomy once building has been completed “may come down to seeing if others use it [...] and speculate on
[its] potential use” (Nickerson et al., 2013, p. 346-347).

3 Method
With the goal of providing a comprehensive overview of how researchers currently evaluate taxonomies, we collated a literature with 395 articles in three distinct steps (see Table 1): (1) A citation analysis
of the most widely used method for taxonomy development in IS, namely the method developed by
Nickerson et al. (2013), (2) a keyword search in the AIS Senior Scholars' Basket of Journals, and (3) a
keyword search in the AIS eLibrary for articles published in the proceedings of the International and
European Conference on Information Systems.
For the citation analysis of the seminal article by Nickerson et al. (2013), we used the citation-indexing
service by Google Scholar (step 1). We sought to identify relevant articles of high quality by including
in step 1 only articles that cite Nickerson et al. (2013), are written in English, and are published in peerreviewed journals or conference proceedings. Ending in October 2018, the citation analysis revealed
252 citations. We excluded 15 citations that are not in English and 25 that are published neither in a
peer-reviewed journal nor in conference proceedings (e.g., theses, presentations, or working papers).
Furthermore, we excluded three duplicates (that Google Scholar indexes multiple times) as well as one
article mistakenly indexed as a citation of Nickerson et al. (2013). As a result, we obtained 191 articles
that cite Nickerson et al. (2013) and match the aforementioned criteria.
For identifying articles beyond the scope of the method proposed by Nickerson et al. (2013), we followed the recommendations from Webster and Watson (2002) by searching “taxonomy” (search string)
for title, abstract, and keywords (search fields) up until and including October 2018 (timespan) in the
AIS Senior Scholars’ Basket of Journals (step 2) as well as in the proceedings of the International and
European Conference on Information Systems (step 3). In total, the keyword search in step 2 and 3
reveals 143 articles. We removed 24 duplicates, including all articles which cite Nickerson et al. (2013)
and have been already identified in step 1. Furthermore, we excluded five articles that are neither journal
nor conference articles. Therefore, step 2 and 3 lead to 114 additional articles that are concerned with
taxonomies although not referring to Nickerson et al. (2013). Phase 1 results in 306 identified articles
for which we subsequently undertook a full-text review in phase 2 (see Table 1).
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Phase 1: Identification of relevant articles
Step

Total
number of
articles

(1) Citation analysis of Nickerson et
al. (2013)
(2) Keyword search in AIS Senior
Scholars’ Basket of Journals
(3) Keyword search in conference
proceedings (ICIS and ECIS)
Total number of articles

Table 1.

Number of articles after removing articles that are…
Non-English
Neither journal nor
conference articles
Duplicates

Phase 2: Analysis of
relevant articles
Articles
Articles
that build that evala taxonuate a
omy
taxonomy

252

237

199

191

126

45

70

70

68

63

47

12

73

73

71

52

23

4

395

380

338

306

196

61

Identification of relevant articles.

For preparing the analysis of articles and determining their relevance for answering the underlying research question of this study, the first and second author independently read each article and determined
(i.e., coded) whether an article is concerned with the evaluation of a taxonomy in a non-trivial way.
Upon our careful reading, we identified 196 articles in which researchers develop a taxonomy and 61
articles where researcher evaluate a taxonomy. We validated the coding of the articles by calculating
the interrater reliability. For the coded attributes, the following percentages of agreement were obtained:
taxonomy development (98 %) (i.e., researchers build a taxonomy), call for taxonomy evaluation (98 %)
(i.e., researchers demand future taxonomy evaluation), and taxonomy evaluation (97 %) (i.e., researchers evaluate a taxonomy). Reassuringly, the interrater agreement between the authors for the selected
articles is very high throughout, with values for Cohen’s Kappa and Krippendorf’s Alpha between
0.8799 and 0.9478 (values of 0.8 signal large interrater agreement, Lombard et al., 2002). In the very
few cases of disagreement, the co-authors discussed their opinions to come to a joint verdict about inclusion or exclusion and coding (Paré et al., 2015).

4 Towards a framework for taxonomy evaluation
4.1

Identification of taxonomy evaluation methods

In analysing the collated literature of 395 articles, we identified 196 articles in which researchers develop
one or more taxonomies (e.g., Keller and König, 2014 derived two taxonomies in one article). In most
of the articles a taxonomy is developed, and in a minority, taxonomies are both built and subsequently
evaluated (e.g., Püschel et al., 2016). In some studies, researchers spread reporting about the building
(Herterich et al., 2015) and the evaluation (Herterich et al., 2016) across several articles. A majority of
116 articles employ the method proposed by Nickerson et al. (2013). An additional six articles adapt the
method by Nickerson et al. (2013), extending the method for validating the taxonomy through a series
of case studies to promote the circulation of the taxonomy among relevant stakeholders. Another 81
articles rely on other methods for taxonomy building (e.g., Ackermann et al., 2011 employ iterative
grouping and sorting of objects). Out of the 196 articles that are significantly concerned with developing
taxonomies, only 61 articles evaluate their taxonomy.
In Table 2 we report on those articles which evaluate at least one taxonomy. In so doing, we distinguish
between taxonomy building (i.e., how researchers developed a taxonomy), and taxonomy evaluation
(i.e., how researchers evaluated a taxonomy in that article, relying on the evaluation methods types
described by Peffers et al., 2012).
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Tax. building

Taxonomy evaluation
Illustrative
Scenario

Other methods

Logical
argument

Expert interview

Focus group

Survey

Delphi
echnique

Sorting

Log diary

Case study

Real-world
objects

Addas and Pinsonneault (2015)

-

■

-

■

-

-

-

-

■

-

-

-

-

Agogo et al. (2018)

-

-

-

-

-

-

-

-

-

-

-

■

-

Aksulu and Wade (2010)

-

■

-

-

-

-

-

-

-

-

-

■

-

Almufareh et al. (2018)

■

-

-

-

-

-

-

-

-

-

■

-

-

Bapna et al. (2004)

-

■

-

-

-

-

-

-

-

-

■

-

-

Bärenfänger et al. (2016)
Barn and Barn (2016)

■
■

-

-

-

-

-

-

-

-

-

■
■

-

-

Bock and Wiener (2017)

■

-

-

-

-

-

-

-

-

-

■

-

-

Botha et al. (2018)

■

-

-

-

-

-

-

-

-

-

■

-

-

Chasin et al. (2018)

■

-

-

-

-

-

-

-

-

-

■

-

-

Cledou et al. (2018)

-

■

-

-

■

-

-

-

-

-

-

-

-

Conboy (2009)
Diniz et al. (2018)

-

■

-

-

-

-

-

■

-

-

-

-

-

Fellmann et al. (2017)

■
■

-

-

-

-

-

-

-

-

-

■
■

-

-

Fteimi and Lehner (2018)

■

-

-

-

-

-

-

-

-

-

■

-

-

Gao et al. (2018)

■

-

-

-

-

-

-

-

-

-

■

-

-

Ge and Gretzel (2018)

■

-

-

-

-

-

-

-

-

-

■

-

-

Geiger et al. (2012)

■

-

-

-

-

-

-

-

-

-

-

■

-

Gerber et al. (2017)
Gibbs et al. (2016)

■

-

-

-

-

-

-

-

-

-

■

■
-

-

Gimpel et al. (2017)

■

-

-

-

-

-

-

-

-

-

■

-

-

Gregor (2006)

-

■

-

-

-

-

-

-

-

-

-

■

-

Gutierrez et al. (2008)

-

■

-

-

-

-

-

-

-

-

-

■

-

Hallerstede et al. (2015)

■

-

-

-

-

-

-

-

-

-

■

-

-

Herterich et al. (2016)
Herzfeldt et al. (2012)

■
-

■

-

■

■
-

-

-

-

-

■

■
-

-

■
-

Holler et al. (2017)

■

Reference

Hummel et al. (2016)

Research
about realworld objects
Action
research

Nickerson et al.
(2013)

Expert Evaluation

-

-

-

■

-

-

-

-

■

-

-

-

■

-

-

-

-

-

-

-

-

-

■

-

Jarvinen (2000)

-

■

■

-

-

-

-

-

-

-

-

-

-

Jöhnk et al. (2017)

■

-

-

-

-

-

-

-

-

-

■

-

-

Keller and König (2014)
Khalilijafarabad et al. (2016)

■

■
-

-

■
-

-

-

-

-

-

-

-

■

-

King and Sethi (1999)

-

■

-

-

-

■

-

-

-

-

-

-

-

Küpper et al. (2014)

-

■

-

-

-

-

-

■

-

-

-

-

-

Labazova et al. (2019)

■

-

-

-

-

-

-

-

-

-

■

-

-

Larsen (2003)

-

■

-

-

-

-

-

■

-

-

-

■

-

Melas et al. (2017)
Nambisan et al. (1999)

-

■

-

-

-

■
-

■

-

-

-

-

-

-

Nickerson et al. (2009)

-

■

-

-

-

-

-

-

-

-

■

-

-

Oberländer et al. (2018)

■

-

-

-

-

-

-

-

-

-

■

-

-

Prat et al. (2015)

■

-

-

-

-

-

-

-

-

-

-

■

-

Püschel et al. (2016)

■

-

-

-

-

-

-

-

-

-

■

-

-

Raza et al. (2018)
Roeder et al. (2018)

■
-

-

-

-

-

-

-

-

-

■
-

■

-

-

Schäffer and Stelzer (2017)

■

-

-

■

-

-

-

-

-

-

-

-

-

Schneider et al. (2014)

■

-

-

-

-

-

-

-

-

-

■

-

-

Seyffarth et al. (2017)

■

-

-

-

-

-

-

-

-

-

■

-

-

Siering et al. (2017)

■

-

-

-

-

-

-

-

-

-

■

-

-
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Smith et al. (2014)
Snow and Reck (2016)

■
■

-

-

-

-

■

-

-

-

-

■
-

Stoeckli et al. (2017)

■

-

-

-

-

-

-

-

-

-

Strasser (2017)

■

-

-

-

-

-

-

-

-

-

Strode (2016)

-

■

-

-

-

-

-

-

-

Szopinski et al. (2017)

■

-

-

-

-

■

-

-

Thiebes et al. (2017)
Tilly et al. (2017)

■
■

-

■

-

-

-

-

Tönnissen and Teuteberg (2018)

■

-

-

-

-

■

Tsatsou et al. (2010)

-

■

-

-

-

-

Werder and Wang (2016)

■

-

-

■

-

Williams et al. (2008)

-

■

-

-

Zrenner et al. (2017)

■

-

-

-

Table 2.

-

-

■

-

-

■

■

-

-

■

-

-

-

-

-

-

-

-

-

-

■
-

-

-

-

-

-

-

-

-

-

-

-

-

-

■

-

-

-

-

■

-

-

-

-

-

-

-

-

-

-

-

■

-

-

-

-

-

-

-

■

-

-

-

Articles that evaluate a taxonomy (■ addressed; - not addressed).

In the following, we briefly outline each of the identified evaluation methods in respect of the application
context of taxonomy evaluation.
4.1.1

Logical argument

Logical argument is an evaluation method that refers to an “argument with face validity” (Peffers et al.
2012, p. 402). In contrast to more formal approaches such as mathematical models, this evaluation
method is less formal (Wilde and Hess, 2007). Our sample entails two articles that evaluate a taxonomy
by means of logical argument. Both studies map and compare their resulting taxonomies to existing
research findings and critically reflect upon them by discussing commonalities and differences. For example, the constituting characteristics of a taxonomy are validated by anchoring them into a well-received framework of the domain the taxonomy intends to capture (Tilly et al., 2017). Another example
evaluates comprehensiveness, parsimony, and usefulness of a resulting taxonomy by comparing it with
three other already developed related taxonomies (Jarvinen, 2000).
4.1.2

Expert evaluation

Expert interviews entail evaluating an artefact through experts who have proven expertise and experience in a (for the taxonomy relevant) domain. Although time-consuming and resource-intensive, such
interviews enable researchers to directly collect data (mostly face-to-face) on a taxonomy (Bhattacherjee, 2012). Our sample entails five articles that evaluate a taxonomy by means of expert interviews. For
this, researchers employ unstructured (e.g., Herzfeldt et al., 2012) and semi-structured interviews (e.g.,
Keller and König, 2014). Furthermore, expert interviews allow to reflect evaluations on taxonomies by
academics as well as practitioners (e.g., Schäffer and Stelzer, 2017). Interviewers (i.e., researchers) typically ask questions such as, for example, “Is the taxonomy adequate and complete? Are all relevant
objects included in the taxonomy? Would you suggest modifying the taxonomy? Which dimensions and
characteristics should be deleted? Which dimensions or characteristics should be added?” (Schäffer and
Stelzer, 2017, p. 11). Our sample shows articles where interviews were conducted with between two
and 21 experts for 30 to 45 minutes. The criteria that researchers seek to evaluate by expert interviews
are comprehensibility, completeness, perceived usefulness of the taxonomy, as well as the level of abstraction of characteristics and dimensions. This may result in changes to the taxonomy with regard to
renaming or adding new characteristics and dimensions.
Focus groups are an alternative to expert interviews, in which a group of usually between six to ten
interviewees jointly elaborates the evaluation of a taxonomy. By enabling the sharing of views amongst
group members, focus groups facilitate collective reflection on the taxonomy and are able to inspire/trigger new thoughts (Tremblay et al., 2010). Our sample includes three articles where a taxonomy is evaluated by means of one or more focus groups (e.g., Holler et al., 2017) with academics as well as practitioners of different seniority (e.g., Cledou et al., 2018; Herterich et al., 2016). The criteria that
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researchers seek to evaluate by using focus groups are comprehensiveness, robustness, understandability, extensibility, and wording of the taxonomy’s characteristics and dimensions. Furthermore, members
of focus groups jointly classify new objects (i.e., those that were not used for building the taxonomy) to
validate a taxonomies’ completeness (e.g., Cledou et al., 2018; Holler et al., 2017).
Surveys are an easy and cost-effective way (in terms of money, time and effort) of collecting large data
sets through standardized questionnaires. Their advantage over expert interviews and focus groups are
that surveys allow the respondents to reply at his or her convenience (Bhattacherjee, 2012) whilst involving a large number of respondents (e.g., 1,015 sent questionnaires with 604 responses to test five
characteristics and dimensions of a taxonomy in Melas et al., 2017). Our sample entails five articles that
evaluate a taxonomy by means of a survey. Surveys on taxonomies typically collect both qualitative
(e.g., open and/or closed questions, Tönnissen and Teuteberg, 2018) and quantitative (e.g., Likert-scales,
Snow and Reck, 2016) data. In doing so, researchers seek, for example, to find a majority view on the
naming of a characteristic or dimension, or on the assignment of a characteristic to a (sub-)dimension
(e.g, Tönnissen and Teuteberg, 2018; Snow and Reck, 2016).
The Delphi technique is “a method for structuring a group communication process so that the process
is effective in allowing a group of individuals, as a whole, to deal with a complex problem” and obtain
the most reliable consensus among individual group members (Okoli and Pawlowski, 2004, p. 16, van
de Ven and Delbecq, 1974). Applied to this study’s context, one key and complex issue is the evaluation
of a taxonomy. Unlike focus groups, the Delphi technique avoids direct confrontation of group members.
To evaluate taxonomies, researchers typically apply the Delphi technique in a multi-stage iterative process. Our sample comprises one article that evaluates a taxonomy by means of a Delphi study (Nambisan
et al., 1999). In this study, group members were requested to assign objects to (sub-) dimensions of the
taxonomy. After each stage, individual opinions are made available to all group members and each group
member is asked to indicate whether he or she concurs with the group opinion, and if not, their reason
for differing. This procedure is repeated until a consensus is reached (e.g., Nambisan et al., 1999 needed
three rounds to evaluate their taxonomy).
Sorting is a procedure to validate taxonomies with a dedicated focus on the structure of the taxonomy’s
(sub-) dimensions. Our sample contains four articles that apply this method. Usually several experts
receive a taxonomy and are required to assign its characteristics to its (sub-) dimensions. The aim of the
sorting procedure is to challenge the (sub-) dimensions derived (whether empirically or conceptually)
by the builders of the taxonomy (e.g., Werder and Wang, 2016). Sorting is used both for taxonomies
with comparatively few (sub-) dimensions (e.g., four dimensions in Küpper et al., 2014) and for taxonomies with comparatively many (sub-) dimensions (e.g., 70 dimensions in Larsen, 2003). Since different
experts usually evaluate the taxonomy during sorting, researchers often also calculate the interrater reliability among the experts. Sorting may be supplemented by Q-sorting that captures complex opinions
and attitudes from a subjective perspective and, for that reason, is also applied in IS research (Moore
and Benbasat, 1991; Petter et al., 2007). In this study’s context, “the taxonomy’s usefulness [is determined] in terms of construct validity and reliability” (Oberländer et al., 2018, p. 491). Thus, Q-sorting
helps to describe and understand the variety of subjective assignments of characteristics to a taxonomy’s
(sub-) dimensions (e.g., Oberländer et al., 2018).
Log diaries allow evaluating taxonomies directly in the relevant application environment. This method
is particularly suitable for taxonomies whose objects are already used in practice. Our sample counts
one article that evaluates a taxonomy by mean of log diaries (Addas and Pinsonneault, 2015). In this
study, academics as well as practitioners were asked to look for information technology interruptions
(i.e., the object of the taxonomy) during their everyday work. The taxonomy to be evaluated intends to
capture the relevance and structure of such interruptions and their consequences upon performance. An
online logbook is available to the judges for the evaluation. The online logbook consists of open-ended
questions and closed-ended statements supplemented by Likert-type statements. The judges describe
each interruption promptly after the occurrence of an interruption on a maximum of one single page.
The authors interpreted the responses and evaluated whether the taxonomy is able to capture information
technology interruptions (i.e., the object of the taxonomy) as intended.
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4.1.3

Action Research

Action research is an evaluation method which assumes that “phenomena are best understood by introducing interventions or ‘actions’ into those phenomena and observing the effects of the actions”
(Bhattacherjee, 2012, p. 40) and in this way helps “to recognize that the artefact emerges from interaction with the organizational context” (Sein et al., 2011, p. 37). Applied to this study’s context, action
research allows to directly deal with the academics’ intervention (e.g., by introducing a taxonomy) and
study the effects of this intervention (e.g., the usefulness of a taxonomy in pursuing a certain task) in an
organizational real-world situation (Recker, 2013). Our sample comprise one article which evaluates a
taxonomy through action research (Herterich et al., 2016). In following guidelines for action design
science (Sein et al., 2011), Herterich et al. (2016) evaluate the usefulness and relevance of their taxonomy in terms of strategic digitization and service innovation projects of two case organizations.
4.1.4

Case study

Case studies “involve intensive research on a phenomenon (a case) within its natural setting (one or
more case sites) over a period of time” and are the most popular form of qualitative method in IS
(Recker, 2013, p. 95; Yin, 2017). Our sample includes four articles which use this evaluation method,
primarily to demonstrate a taxonomy’s validity, applicability and usefulness (e.g., Conboy, 2009; Holler
et al., 2017). For data collection on taxonomy evaluation, case studies often also make use of other
methods, such as focus groups with several rounds over several months (e.g., Conboy, 2009), one-time
workshops, and semi-structured interviews with potential users of a taxonomy in organizations (e.g.,
Zrenner et al., 2017; Holler et al., 2017). This allows researcher to evaluate whether the intentions ascribed to the taxonomies are valid in real-world situations, i.e., to facilitate analysis (e.g., Conboy, 2009)
and decision-making (e.g., Zrenner et al., 2017).
4.1.5

Illustrative scenario

Illustrative scenarios apply “an artefact to a synthetic or real-world situation [and thereby aim at] illustrating suitability or utility of the artefact” (Peffers et al., 2012, p. 402). Such scenarios differ from case
studies by not only applying to real-world situations, but also to artificial situations specifically designed
for evaluation purposes. Furthermore, illustrative scenarios do not apply an artefact (i.e., a taxonomy)
over a time period. Our sample comprises 43 articles that evaluate a taxonomy by this method, which
makes this the prevailing evaluation method for taxonomies. Illustrative scenarios employ two distinct
types of objects: Real-world objects and existing research about real-world objects.
Apply a taxonomy to real-world objects. Researchers who evaluate a taxonomy by applying realworld objects to this taxonomy (32 articles of the sample fall into this category), and first identify relevant objects. As diverse as these taxonomies are, so are the objects. Hence, there is a wide range of
objects (e.g., mobile applications in Nickerson et al., 2009, sharing platforms in Chasin et al., 2018,
blockchain-based systems in Labazova et al., 2019, virtual reality tools in Almufareh et al., 2018, and
cloud computing services in Gao et al., 2018). Some researchers evaluate taxonomies with a few selected
objects (e.g., two objects in Hallerstede et al., 2015); others with hundreds of objects (e.g., 522 objects
in Chasin et al., 2018). After identifying objects, these objects are then classified by using the characteristics of the taxonomy to be evaluated. Both participants who were already involved in the taxonomy
building (e.g., Oberländer et al., 2018) and participants who were not involved (e.g., Püschel et al., 2016)
classify the previously identified real-world objects. If two or more participants perform the classification, often hit ratios and interrater reliabilities are calculated to measure the agreement among participants (e.g., Oberländer et al., 2018; Püschel et al., 2016). Authors of taxonomy articles (e.g., Gimpel et
al., 2017), other researchers (e.g., Oberländer et al., 2018) as well as practitioners (e.g., Herterich et al.,
2016) not involved in a taxonomy research project are involved in taxonomy evaluation. Applying a
taxonomy to real-world objects allows researcher to evaluate their practical applicability and usefulness
for classifying, differentiating, and comparing objects (e.g., Gimpel et al., 2017; Püschel et al., 2016) as
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well as to evaluate their robustness, utility, efficacy, stability, and completeness (e.g., Chasin et al.,
2018; Stoeckli et al., 2017).
Apply a taxonomy to existing research about real-world objects. Researchers also evaluate a taxonomy by applying existing research about real-world objects (eleven articles of the sample fall into this
category). This is useful, as not only the real-world objects itself are helpful to evaluate taxonomies, but
also research about these objects (i.e., research articles whose goal is to understand a certain type of
objects). Again, we found various types of objects, evaluations with a comparatively small (e.g., three
articles in Strasser, 2017) or large number of objects (e.g., 50 articles in Gregor, 2006), as well as classifications performed by several independent researchers (e.g., Gregor, 2006; Larsen, 2003). Typical
examples of evaluation criteria in this kind of articles are usefulness, effectiveness, unambiguousness,
understandability, and completeness of the taxonomies (e.g., Gerber et al., 2017; Gregor, 2006). Applying a taxonomy to existing research about real-world objects also enables to reflect on the current state
of research on a certain type of object (e.g., Khalilijafarabad et al., 2016), to uncover commonalities and
differences between studies on this type of object (e.g., Agogo et al., 2018) as well as to identify potential
research gaps (e.g., Hummel et al., 2016).

4.2

Formulation of a framework for taxonomy evaluation

Our study reveals a diversity of methods employed by researchers in IS to evaluate taxonomies. The
evaluation of taxonomies revolves around three questions: The who (i.e., subject), what (i.e., object),
and how (i.e., method) of taxonomy evaluation. These three questions were inductively derived from
the taxonomy evaluations reported in our sample of articles. For this, we analyzed the descriptions of
the evaluation attempts (i.e., we employed reasoning to involve moving from a set of specific instances
of taxonomy evaluations to a more general understanding of taxonomy evaluation, Recker 2013). Therefore, two researchers independently coded the sample of articles in order to label and determine key
ideas and key activities for evaluating taxonomies. The results were iteratively consolidated and then
clustered. Reassuringly we found that the three questions we propose for synthesizing the findings of
this study are also anchored and reflected in the general discourse on evaluation in IS (e.g., the who in
Gemino and Wand, 2004; the what in Sonnenberg and vom Brocke, 2012; and the how in Peffers et al.,
2012 and Venable et al., 2016). Examples of articles include Herterich et al. (2016) and Larsen (2003)
(for a detailed description of the who), Püschel et al. (2016) and Gimpel et al. (2017) (for a detailed
description of the what), and Chasin et al. (2018) and Oberländer et al. (2018) (for a detailed description
of the how). We organize these questions in a preliminary version of a framework for taxonomy evaluation, which we seek to advance in the future (see Figure 2 with orthogonal taxonomy evaluation characteristics).
Who (i.e., subject): Taxonomy evaluation can be carried out by people who were already involved in
the taxonomy building or by people who are newly introduced to a taxonomy research project for the
particular purpose of evaluation. The people involved may be academics or practitioners. Having people
with a proven experience in the taxonomy’s domain or with a taxonomy development method is useful.
This allows unveiling inconsistencies and/or errors in the use of a method.
What (i.e., object): Taxonomy evaluation can be carried out on different types of objects. This includes
the evaluation of real-world objects (e.g., blockchains) as well as research about such real-world objects
(e.g., research about blockchains). A combination of both enables aligning the different speeds at which
real-world objects and corresponding research evolve. Furthermore, the same objects can be used for
the taxonomy evaluation that were already used for building the taxonomy. Alternatively, the same objects can be used at a different (later) point in time, as can entirely new objects.
How (i.e., method): Taxonomy evaluation can be carried out by means of different methods that we have
previously identified and described. Different subjects can apply these evaluation methods for different
kinds of objects. The combinations of different subjects, objects, and methods result in different taxonomy evaluation strategies.
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Involvement in
taxonomy building

Subject has been involved in
taxonomy building

Subject has not been involved in
taxonomy building

Background

Academics

Practitioners

Experience

Domain

Method

WHAT?
Object of
evaluation

Type

Real-world

Involvement in
taxonomy building

Object has been used in
taxonomy building

Object has not been used in
taxonomy building

Exhaustive

Selective

Representative

Coverage
HOW?
Method of
evaluation

Approach

Quantitative

Method

Figure 2.

About real-world
Object has been used in
taxonomy building and
evolved since then

Qualitative

Logical
argument

Expert
interview

Focus group

Survey

Delphi
technique

Sorting

Log diary

Case study

Illustrative
scenario

Action
research

Experiment

…

Preliminary version of a framework for taxonomy evaluation.

In summary, the framework indicates the solution space for potential avenues of taxonomy evaluation
methods. In this sense, the framework facilitates the selection of a suitable method to pursue taxonomy
evaluation, depending on the type and context of a taxonomy. Furthermore, and beyond surveying the
solution space for taxonomy evaluation, we hope that such a framework will lead to more taxonomies
being evaluated, and that these are evaluated more comprehensively, rigorously, and/or effectively. Taxonomies as classification schemes are also part of calls for papers (e.g. Steininger et al., 2018) and,
therefore, the framework can be used for reviewing taxonomy projects in the future.

4.3

Demonstration of the framework for taxonomy evaluation
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Method
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About real-world
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HOW?
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Log diary Case study

Figure 3.
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taxonomy building
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taxonomy building
taxonomy building
in taxonomy building
evolved since then
Coverage
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Subject has been involved in
taxonomy building

WHAT?

Involvement in
taxonomy building

Sorting
…

HOW?

WHO?

To demonstrate the framework’s practical applicability and capability of characterizing taxonomy evaluation strategies, we selected two illustrative examples from the literature, namely, Püschel et al. (2016)
(see left part of Figure 3) and Larsen (2003) (see right part of Figure 3). First, the taxonomy on smart
things in the internet-of-things (object) that Püschel et al. (2016) has developed. For evaluating their
taxonomy, two co-authors of that study (subject involvement, background, or experience) have applied
the taxonomy by means of illustrating (method) 50 real-life objects (type) that have not been used during the taxonomy building (object involvement). The selection of these objects is aimed at covering all
of domains of smart things (coverage). Second, the taxonomy on information systems success (object)
that Larsen (2003) has developed and subsequently evaluated by using sorting (method). For this, Larsen
(2003) illustratively applied the taxonomy (method) on a set of 224 research articles (i.e., articles about
IS success) (type), which already have been used during building (object involvement). In doing so, two
other researchers, such as, for example, a doctoral student and a faculty member (subject involvement,
background, experience) have sorted a subset of the sample (coverage).

Method

Selective

Quantitative
Logical
argument

Expert
interview

Representative
Qualitative

Focus
group

Illustrative
Log diary Case study
scenario

Survey

Delphi
technique

Sorting

Action
research

Experiment

…

Demonstration of the framework by applying Püschel et al. (2016) (left side) and
Larsen (2003) (right side).
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5 Conclusion
In line with DSR, evaluation is required after construction of an artefact has been completed (i.e., ex
post evaluation), which applies to taxonomies similarly as to any other type of artefact. DSR provides
an equally comprehensive and valuable body of knowledge on evaluation strategies. At the same time,
there is a gap between abstract strategies for evaluating artefacts and the concrete implementation of
these strategies for evaluating a certain type of artefacts, namely taxonomies. Unlike for the building of
taxonomies, there is hardly any methodological guidance on how to evaluate taxonomies. The need for
artefact-specific guidelines for evaluation purposes (here for taxonomies) has already been proven helpful for other types of artefacts (e.g., for software artefact instantiations, Lukyanenko et al., 2015). In
critically synthesizing and comprehensively reviewing evaluation endeavors on taxonomies, this study
is, to the best of our knowledge, the first to place the evaluation of taxonomies at the center of the
investigation and thereby makes the knowledge base on evaluation in DSR accessible to researchers
who seek to develop taxonomies. Building on this, we propose a framework whose primary objective is
to guide DSR researchers who are in need of evaluating taxonomies. Bridging abstract evaluation strategies in design science with concrete taxonomy evaluation methods, the taxonomy evaluation framework intends to serve as a basis for evaluating taxonomies and provides an initial contribution to help
researchers searching for answers to the who, what and how of taxonomy evaluation.
A number of limitations apply to our study. First, the keyword search is limited in scope to journals and
conferences. Second, we focus on the ex post evaluation after taxonomy building has been completed.
Third, the preliminary version of the framework requires extensive evaluation. Beyond the demonstration of the framework with two illustrative examples, we suggest three different ways that future research could take up to evaluate the framework: (1) By compiling a larger sample of examples to demonstrate the framework’s capability of classifying and describing taxonomy evaluation endeavors. For a
rigorous compilation we suggest the sample to be made up of three equal parts comprising the mostcited articles (to include highly recognized taxonomies), the most-recent articles (to include late-breaking taxonomies), and randomly selected articles (to include further taxonomies). (2) Following Gregor
and Hevner (2013), we suggest that the framework be tested with researchers who were not involved in
its development. This could be done either in groups or individually. (3) Finally, we suggest that the
authors of the articles evaluating taxonomies could be asked whether the framework covers all relevant
characteristics needed to decide on how to evaluate a particular taxonomy.
We believe that the further advancement of the preliminary version of a framework for taxonomy evaluation entails several steps that we would like to undertake in future research. This includes the empirical
and conceptual anchoring of the framework (e.g., by developing a taxonomy for taxonomy evaluation),
the identification of evaluation criteria for taxonomies, and ultimately the development of prescriptive
knowledge that explains which evaluation method is best suited in a given context. Such a context includes, for example, the development of a taxonomy for theory building. Taxonomies hold the potential
to serve as theories (Gregor, 2006) or for theory building (Doty and Glick, 1994; Bapna et al., 2004).
However, “some taxonomies are taxonomic theories and some are not” (Nickerson et al., 2017, p. 1).
Consequently, the question arises as to which criteria can be used to determine whether a taxonomy is
a taxonomic theory and what this means for the evaluation of taxonomies. Also, whether these criteria
should be included in taxonomy evaluation and if so, which evaluation methods are conducive to determining taxonomic theory. As classifications can inform taxonomies (and vice versa), the principles for
defining such classifications, for example from the field of conceptual modeling, would form a valuable
starting point (Parsons and Wand, 2013). Furthermore, experience from other fields such as biology and
social science are conducive to maturing taxonomy evaluation. We therefore see this study as a prelude
to further developments of the framework.
With the preliminary version of the framework, we intend to take a very first step towards developing a
framework for taxonomy evaluation and to mature taxonomy evaluation. Thereby we seek to methodologically augment DSR in general, and taxonomy research in particular. The purpose is to not only
directly improve taxonomies, but also to indirectly improve research that builds on such taxonomies.
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