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Abstract
Propelled by digitalisation, crowd knowledge (CK) has gained popularity alongside a plurality of related crowd-based concepts
(crowdsourcing, wisdom of crowds and collective intelligence), resulting in an inconsistent understanding of the terms and their
application. Based on a structured literature review, we conceptualise CK and develop a formal definition, which is then
evaluated using knowledge artefacts on different crowd-related platforms and differentiation criteria in relation to participants,
context, purpose and process. The paper posits that CK is conceptually different from related concepts, due to its dynamic nature
and its instantiation in the form of a CK knowledge artefact which requires a specific context and a unique knowledge-creation
process. Furthermore, we discuss how the concept of CK and its associated artefact relates to established knowledgemanagement
concepts such as knowledge assets and the flow of CK in the epistemological differentiation of knowledge into tacit and explicit
elements. The article contributes to the formal conceptualisation of crowd-based concepts and therefore improves understanding
of existing implementations and supports the prudent design of future systems.

Keywords Crowd knowledge . Crowd sourcing . Conceptual definition . Literature review

1 Introduction

The aim of this paper is to conceptualise crowd knowledge
(CK) by exploring characteristics that distributed, fluid
crowds dictate, and by linking crowd-based processes. CK is
often integrated in web applications (de Souza, Campos, & de
Maia, 2014a; Estellés-Arolas & González-Ladrón-de-
Guevara, 2012; Herzog & Claunch, 1997; Shirazi et al.,
2010) or researchers use the term (Brynjolfsson et al., 2016;
Jyh-Ren et al., 2010), but its distinction from other crowd-
based concepts is not well understood, and it is not holistically
conceptualised, thus hindering theoretical advances and prac-
tical interoperability. However, a clear conceptualisation
thereof would improve related systems and the instantiation
of knowledge within these systems. In addition, it would sup-
por t CK implemen ta t ions and enab le seman t i c
interoperability.

Analysing the term etymologically reveals a common
structure amongst crowd-based concepts such as
crowdsourcing (Estellés-Arolas & González-Ladrón-de-
Guevara, 2012). First, ‘crowd’ refers to people that participate.
Second, ‘knowledge’ refers to the processing of knowledge,
and therefore knowledge management. ‘Crowd knowledge’
means knowledge as the collective possession of a group of
people, i.e. the crowd, but it is most famously understood by
Polanyi (2005) as an individual possession divided into tacit
and explicit knowledge, where the former cannot be
explicated and is therefore not accessible for anyone but the
possessing person.

Opposing the personal character of knowledge,
Wittgenstein and Anscombe (1958) emphasise that all knowl-
edge is collective, thus founding a social theory thereof
(Bloor, 1983). By resolving some of the contradictions,
Tsoukas and Vladimirou (2001) fused both perspectives to
conceptualise organisational knowledge as a typological
child of CK, arguing that a theoretical understanding of
both organisation and knowledge is necessary to grasp
the conjoint concept.

While organisational knowledge constitutes a tangible in-
stantiation for CK, withmembers of the organisation being the
crowd, its confinement to organisational environments im-
pedes the need to explain the characteristics of CK on a ge-
neric level. Although the dynamic character of knowledge
highlighted by Davenport (1998) is considered, an
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organisation provides an effective static context in which
knowledge can flourish and related actions take place.

Simply stating that CK is knowledge created by a crowd is
as true as it is obvious, but it does not provide any further
insights into or understanding of its characteristics. CK gained
popularity as technology developed, allowing the ability to
connect people far apart and to form dynamic and irregular
crowds, thus leading to the opposite of a static context. In
contrast to organisational contexts, crowds are typically dy-
namic, and while they may contain regular contributors, new
knowledge creators and users can join at any time (Howe,
2006; Lukyanenko et al., 2017).

Without an all-encapsulating context, CK must instantiate
an artefact that incorporates its original environment, in the
form of a technical implementation that provides a data struc-
ture through which to represent the respective knowledge and
to store all related features. Considering the dynamic of
crowds and the strong affiliation of CK and information tech-
nology, processual issues like storing, retrieving, transmitting
and sharing can become pivotal, even though these
knowledge-as-information aspects were omitted by Tsoukas
and Vladimirou (2001).

Comparing existing theoretical foundations for crowds, in
the sense of dynamically formed compositions of people
based on digitalisation, and knowledge, the latter has matured,
while crowds are immature. About 100 years ago, Le Bon
assumed that the crowd is generally primitive and intellectu-
ally inferior to the individual (Le Bon, 1897), and a common
socio-psychological view was that if not directed and con-
trolled, no good or value could come of it. Since then, a lot
has changed, and in terms of digitalisation, crowds are nowa-
days seen as a source of cheap labour (Howe, 2006), wisdom
(Surowiecki, 2005), intelligence (Bonabeau, 2009) and
knowledge (de Souza, Campos, & de Maia, 2014a; de
Souza, Campos, & Maia, 2014b).

Numerous collaborative web services that encourage CK
exist, and the semantic web specifically aims at relating ob-
jects or entire web services to each other, in order to create
networks of knowledge (Gong, 2017; McIlraith et al., 2001).
Technologies and methods such as blockchain, artificial intel-
ligence or big data (Hota et al., 2015) certainly integrate these
knowledge artefacts, but without a clear understanding and
conceptualisation, truly interoperable knowledge artefacts
cannot be developed, and instead of integrative, interoperable
solutions that drive knowledge management forward, isolated
and short-lived solutions form. The need for further under-
standing of applicable theories and a precise definition of
CK was called for by Pawlowski et al. (2014) and by Prpić
and Shukla (2014) for their crowd capital theory.

We argue that knowledge is well-theorised, and so the in-
consistent use and vague conceptualisation of CK has two
roots: first, current crowd-based approaches flourish on in-
creased technology penetration and have developed alongside

digitalisation, albeit without clearly aligning pre-digitalisation
concepts, thus resulting in ambiguity. Second, there is poor
understanding of the specific characteristics imposed by
crowds in times of digitalisation.

The research objectives of this article are to:

1. Create a conceptual CK definition and untangle it from
other crowd-based concepts.

2. Evaluate the definition, using real-world examples.

The paper is structured as follows. First, it presents a sum-
mary of traditional knowledge management and existing
crowd-based concepts and exposes entanglement issues.
Second, a structured literature analysis is applied leading to
a conceptual definition of CK and its demonstration of appli-
cability. Then, the definition and its implications are
discussed, set in relation to other concepts and then integrated
in the established body of theory. Lastly, a conclusion sum-
marises our contribution.

2 Concepts Relating to Crowd Knowledge

In this section, we provide an overview of the related litera-
ture. Concepts in relation to traditional knowledge manage-
ment and crowd-specific concepts are discussed in turn.

2.1 (Traditional) Knowledge Management Concepts

There are various definitions out there trying to define knowl-
edge and, thus, knowledge management. Most commonly, the
so-called ‘data-information-knowledge-wisdom’ (DIKW)
pyramid is used to explain corresponding hierarchies and sub-
sequently how context makes the difference between informa-
tion and knowledge, i.e. “Information must be put into context
to become knowledge” (Garvin & Berkman, 1995). In
order to move from information to knowledge, the for-
mer must be processed, and specifically, judgement
must be exercised (Bell, 1976).

Thus, knowledge constitutes the second-highest layer in
this pyramid and is understood as ‘know-how’ or ‘skill’, or
alternatively as the ability to merge experience with informa-
tion (Bates, 2005; Rowley, 2007). Recent research crit-
icises the DIKW pyramid on a technical level, for con-
taining logical errors and methodological flaws (Frické,
2009), and on a content-based level, for failing to rep-
resent reality (Jennex & Bartczak, 2013).

To resolve the technical points of criticism, a propositional
account of knowledge is suggested (Frické, 2009). In this
model, knowledge describes ‘knowing-that’ instead of
‘know-how’, which makes knowledge and information syn-
onymous. Consequently, knowledge can be articulated and is
recordable. Considering Nonaka’s (1994) epistemological
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dimension, this is categorised as ‘explicit knowledge’, thereby
diminishing the concept’s philosophical depth and
manifoldness.

Including knowledge management as the extraction of re-
ality in a revised knowledge pyramid (Fig. 1) is a possible way
of solving the content-based issue (Jennex & Bartczak, 2013).
The revised approach takes knowledge management-related
processes into account instead of only considering hierarchical
relationships in the DIKW. In current digital environments,
knowledge records are necessarily connected to and processed
by an information system, thereby justifying recognition in the
revised model. As shown in Fig. 1, the traditional hierarchical
illustration of knowledge is rather basic and does not suffi-
ciently include today’s complex digital environments. The
revised model includes social networks as loose depictions
of any method that is used to transfer the contained hierarchi-
cal elements between users. Jennex and Bartczak’s (2013)
revised model furthermore acknowledges that the same infor-
mation can be analysed and restructured in different contexts,
leading to an inverted pyramid. Accordingly, organisational
learning, organisational memory and organisational knowl-
edge management draw from a generic foundation and apply
filters to identify the most relevant knowledge, e.g. for deci-
sion support, in their (organisational) contexts. This is a fun-
damental difference in relation to the traditional model, and it
provides a theoretical basis from which to approach the re-
search objectives of this paper, as it implies context-specific
knowledge artefacts.

In line with increasing digital penetration, the value of
knowledge became evident, and knowledge management
was acknowledged as an essential factor for efficiency
(Wiig, 1997), thus leading to its integration into organisational
capability theories (Gold et al., 2001). Specialised IT artefacts
for knowledge management accommodate and reinforce the
importance of knowledge in digital environments with distrib-
uted participants (Butler et al., 2008). One prominent expo-
nent is the organisational memory (system), which follows the

metaphor of a human memory (Lehner & Maier, 2000), i.e. a
system (memory) establishing the cognitive structures of
information-storing and -processing for the entire organisation
(Hedberg, 1981). This rather declarative understanding of
knowledge stands in contrast to the general understanding of
crowd knowledge. While the potency of knowledge and its
beneficial synergies with crowd mechanisms is often analysed
and described in relation to organisations, its application does
not require an organisational structure and spreads throughout
disciplines.

2.2 Crowdsourcing, Wisdom of the Crowd and Crowd
Intelligence

As there is not yet a clear conceptualisation of CK (section 1),
researchers synonymously, or at least without clear distinction
or reasoning, use the similar terms ‘crowd knowledge’ (CK),
‘crowdsourcing’ (CS), ‘collective intelligence’ (CI) and
‘wisdom of crowds’ (WoC). The entanglement of these terms
adds further complexity; for example, knowledge is listed by
Simmons et al. (2011) as one of four conditions that must be
met for a wise crowd, whilst Malone et al. (2009) understand
CI as an overarching term incorporating CS, WoC and more.
Also, Saxton et al. (2013) talk about a CS model that taps the
CI and harnesses the crowd, and to complete the
muddle, CK is identified by Erickson et al. (2012) as
one of three key themes of the crowd from the perspec-
tive of organisational needs.

As various terms are used without a definition, it is difficult
for researchers to build upon each other’s work, resulting in
little clarity and many comparability issues – all ultimately
hindering theoretical advances. Besides, practitioners might
struggle to select the right approach for their requirements
and correctly implement it thereafter, as characteristics and
related guidelines are not clearly attributable.

‘Crowdsourcing’ is a frequently used term. It was coined in
a Wired article by Howe (2006) and refers to internet-

Revised knowledge pyramid 
Jennex & Bartczak’s (2013)DIKW pyramid (Bell, 1976) 

Fig. 1 Traditional knowledge
management concepts
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mediated collaborative processes induced by outsourcing an
activity to an undefined group of people through an open call.
Howe sees increasing internet penetration as the main reason
for the rise of CS and highlights in his definition the internet as
a transmission medium for an online call, with the online
crowd responding to that call. On the one hand, the extensive
amount of CS literature in various fields highlights its adapt-
ability and popularity, but it also emphasises that there is no
clear definition. Estellés-Arolas and González-Ladrón-de-
Guevara (2012) examined 36 definitions and revealed the
crowd, the initiator and the process as defining elements.
Crowdsourcing’s adaptability leads to a broad range of appli-
cations, and most of the respective definitions focus on a spe-
cific context, resulting in an often undifferentiated utilisation
of terms by the scientific community (Estellés-Arolas &
González-Ladrón-de-Guevara, 2012) and a wide range of ap-
plied methods, theories and perspectives (Ayaburi et al., 2020,
Zhao & Zhu, 2014).

The ‘WoC’ is the second extensively used term and was
introduced by Surowiecki in “The Wisdom of Crowds.” It is
based on a journalistic aggregation of case studies and anec-
dotes of large groups in some way outperforming experts
(Surowiecki, 2005). This concept was first noted by Galton
(1907), who observed that the crowd judged the weight of
cattle better than the ‘experts’. In his framework, Surowiecki
(2005) formulates four prerequisites for what he terms a
“wise” crowd: cognitive diversity, independence, decentrali-
sation and aggregation.

‘Collective intelligence’, in its current form, was theorised
by Lévy (1997) and is defined as the process of sharing,
editing and assessing information and other crowd members’
findings, in order to understand the world better. From the
more recent perspective of “Wikinomics”, Tapscott (2011)
decompose CI into the four dimensions of openness, peer
production, sharing and acting globally.

While the crowd is the element common to all three con-
cepts, there are clear distinctions. Crowdsourcing is focused
on solving problems using technology support, especially the
internet, and most of its definitions and applications rely ex-
plicitly on internet technologies and outsourcing (Estellés-
Arolas & González-Ladrón-de-Guevara, 2012).

Neither WoC nor CI specifies the transmission medium or
technology used. The former aims at combining anonymously
created data not influencing each other but which could be
implemented in an organisation without any technological
information systems. Good examples of this kind of in-person,
low-tech implementation would be citizen juries or open-
forum discussions (Saxton et al., 2013). While operational
implementation is similar, CI promotes the continuous process
of peer revision, collection and collaboration, which is contra
to anonymity. Furthermore, the two elements aim primarily at
organisational improvement, though CI pursues a better un-
derstanding of the world (Lévy, 1997).

3 Development of the CK Definition
and Demonstration of its Applicability

Pawlowski et al. (2014) explain the importance of clear con-
ceptual definitions for progress in the field of (social) knowl-
edge environments. As a reaction to the lack of comprehen-
sive guidelines for developing such definitions, they
provide concrete steps for researchers in four distinct
phases. We apply this guideline in the following, to
conceptualise and define CK.

3.1 Stage 1: Information Search, Selection and
Preparation to Identify Potential Attributes

The core element in our endeavour to form a cohesive defini-
tion is a systematic literature review (Webster & Watson,
2002). The methodological approach to identify relevant re-
search papers was based on Piccoli and Ives (2005).
Following this approach, we selected papers through a sys-
tematic database search, and we identified them in four steps.
First, we acknowledged relevant papers in the Association for
Information Systems’ Senior Scholars’ Basket of Journals
(AIS, 2011). This step allowed us to determine and test key-
words to ensure that relevant publications from these outlets
would be included in our database search. Next, we applied
the search terms and pinpointed papers based on keyword
searches in journal databases. Third, we selected papers that
seemed to provide an added value regarding the first research
objectives of this paper, by examining the title and abstract of
the relevant papers. Finally, we analysed the selected contri-
butions in detail, in order to examine if they provided value for
the in-depth literature review.

We used a total of seven comprehensive publication data-
bases and scientific search engines covering key journals not
only on the IS discipline, but also a wide range of other
fields. We searched the literature by searching the title,
abstract, keywords and text of all papers within the
database and search engines.

For the search, the expressions ‘crowd knowledge’ and
(‘crowd’AND ‘knowledge’) were used (Table 1). Where pos-
sible, key sensitivity was deactivated; otherwise, the search
was performed a second time with capitalised expressions.
While we did not restrict the timeframe in the literature search,
the search results revealed that prior to 1997, the amount of
publications drops substantially to 1 or fewer results per year.

Table 2 provides an overview of the results. Google
Scholar produced by far the most hits, which is to be expected,
as it is a meta search engine. As a result, overlaps in the search
results exist. In total, the search produced 444 hits, which were
condensed to 101 publications that were analysed in detail,
resulting in 11 remaining papers. Out of these, only two pa-
pers (Kern, 2013; Pawlowski et al., 2014) define CK explic-
itly, while the remaining nine articles use the CK term only
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implicitly. In addition, we observe that CK is used inconsis-
tently depending on the context and the selected research ob-
ject, thus indicating the need for a general CK conceptualisa-
tion and suggesting that the knowledge artefact is highly rel-
evant for the CK application in a specific context. Table 3
summarises the results of the information search, including
the definition of the term, the context and the research object
of the study. The 11 identified papers will be used in the
following to conceptualise CK.

3.2 Stage 2: Organise Potential Attributes

From the previously identified articles, we extract explicit
definitions and specific descriptions of CK, applying
Tatarkiewicz’s (2012) approach for definition creation. In
his work, he defined the concept ‘art’ by collecting existing
definitions, extracting all properties possessed only by art and
then merging them into one definition to unify all examples
(Tatarkiewicz, 2012). This approach has already been used to
form an integrated CS definition (Estellés-Arolas&González-
Ladrón-de-Guevara, 2012). As our goal is to clarify the entan-
glement of CK and further terms for crowd-based concepts,
we first extract common elements among CK meanings, to
form a united definition. To ensure the reliability of the ex-
tracted elements, we use a structured coding process, whereby
the definitions are independently coded by two coders, follow-
ing which the created codes are exchanged and the definitions
are coded again with each other’s codes. In a last step, the
codes are discussed and merged, and a condensed set of the
most suitable codes is agreed on, thereby constituting the most
common elements.

The independent coding of two coders resulted in 18 codes,
three of which were identical and two only slightly differently
worded. Next, the definitions were coded again with ex-
changed codes, resulting in 39 matching elements and five
coded differently, indicating high intercoder reliability of
88.64%. After further discussion, and merging based on the
intended meaning of the created codes, 13 characteristics
emerged, establishing possible differentiation criteria –
Tatarkiewicz (2012) calls these criteria “differentia specifica”
–which were analysed further and grouped to build categories
and subordinate characteristics, resulting in four characteris-
tics for CK: 1. Participation, 2. Context, 3. Purpose and 4.
Process. The different characteristics and their manifestations
are presented in Table 4.

3.3 Stage 3: Development of a Preliminary Definition

The identified common elements establish necessary attri-
butes for CK. In this step, we compare how these elements
are distinguished among the introduced crowd-based con-
cepts. However, in order to determine where the distinction
is most relevant, we apply particular emphasis to the concept
that overlaps most with CK. To that end, we use the Lucene
similarity score (Lucence, 2017), based on our initial search
results with 444 hits. By calculating the Lucene score with
queries containing the names of relevant concepts within the
repository, we can rank these concepts based on their similar-
ity score to scientific CK articles. The Lucence score and our
calculation are described in Appendix A. The results suggest
that CS has the highest Lucene score, followed by WoC and
CI (Table 5).

Table 1 Search criteria and
literature search approach Criteria Literature search approach

Databases/ scientific search engines Google Scholar, EBSCO, ACM, IEEE, ScienceDirect, Sage, Emerald

Search fields Title, Abstract, Keywords, Text

Search terms “Crowd Knowledge”, “Crowd” AND “Knowledge”

Search period Papers published until May 2020

Table 2 Number of Identified
Papers in the Journal Databases Database No of search hits No of potentially relevant

papers (full texts analysed)
No of relevant papers
(in-depth literature nalysis)

ACM 7 2 11
EBSCO 3 0

Emerald 4 2

Google Scholar 377 67

IEEE 32 17

Sage 1 1

ScienceDirect 20 12
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Table 3 Conceptualisation of CK in the literature

Reference Conceptualisation Focus / Context Research Object

Articles that define crowd knowledge explicitly

Kern (2013) “Crowd knowledge: development of knowledge assets or
information resources from a distributed pool of
contributors.”

Quality management in
crowdsourcing (cloud labour
markets)

Quality measure for resulting
documents is provided

Pawlowski
et al. (2014)

“Crowd knowledge refers to processes, activities and
resources that are created and deployed by a large –
often organisation-independent – user base.”

Social knowledge environments Unspecific (research note)

Articles that use crowd knowledge implicitly

Kwon et al.
(2018)

“Crowd knowledge is an imprecisely defined term. In this
paper, it is treated as an extension of collective
intelligence, which is a shared or group intelligence
acquired from various sources such as collaboration,
collective efforts, competition among many individuals
and machines. It is used to make appropriate decisions
in many contexts.”

Smart cities, health environments Classify patients’ health based on
multiple sources

Brynjolfsson
et al. (2016)

“[.. .] an online game environment is an effective setting
for capturing CK and may be used to elicit reliable
information without any supplementary verification of
users’ answers.”

Online games are used to
order/match/sort elements

Online word association game task

de Souza,
Campos, and
de Maia
(2014a)

“In SO [StackOverflow.com], developers post questions
related to a programming topic, and other members of
the site can provide answers to help them. The
information available on this type of service is also
known as ‘CK’ and currently is one important trend in
supporting activities related to software development
and maintenance.”

CK in software development
primarily evolves around
Q&A forums (stack overflow)

Discussions and sources around a
specific question

Erickson et al.
(2012)

“The crowd is also used to advance understanding by
capturing and aggregating distributed knowledge. In
these instances, organisations may either create a
centralised repository of knowledge for use by
employees or customers, or integrate CK into products
to improve performance (e.g. as a source of training
data to improve algorithms).”

Organisational CK Centralised repositories such as
forums/wikis where specific articles
are maintained

Herzog and
Claunch
(1997)

“[Crowd knowledge can be seen] as the squares for the
quilt. Once stitched together, they provide a cohesive
and productive whole. Collectively, all of the
contributions of information from citizens on a subject
conveys a voice of a crowd.”

Generic with a tendency towards
social groups/citizens/politics

The “voice of the crowd” which
presents a collaboratively reached
consensus/an aligned agreement.

Minguillón and
Conesa
(2011)

“[.. .] the use of CK in order to promote homogeneity on
the tags users use in a non-intrusive way, as well as
allowing learners to organize their own resources ac-
cording to their own criteria but taking advantage of the
institutional repository.”

Learning resources in
organisations

The learning resources which are
tagged and thereby classified,
allowing advanced searches/filters

Schlagwein
and Hu
(2016)

“Furthermore, some participants described internal social
media as inherently being able to generate a ‘pool of
CK [that] formalises the content’ (participant 5, product
manager). That is, knowledge that would not normally
be stored in formal knowledge management systems
becomes articulated in discussions and hence becomes
explicit and searchable.”

Organisational CK Forum/articles/posts

Shieh et al.
(2010)

“Crowd knowledge [is] embedded in user-intensive social
media such as Wikipedia.”

Generic Forum/articles/posts

Shirazi et al.
(2010)

“(Then, when a user who runs the ‘Automatic Profile
Change’ application enters the cinema his mobile
phone’s profile can be automatically switched to a silent
profile.) This makes the mobile phone semi-intelligent
by just applying common CK.”

Technical (semi-automated) CK Context-dependent profiles

The definition of Pawlowski et al. (2014) is based on Yang et al. (2008). However, we did not include this reference, as it addresses knowledge markets
and not CK.

1652 Inf Syst Front (2022) 24:1647–1665

http://stackoverflow.com


We conclude that CS has the highest similarity with CK, so
explicating distinctive CK and CS features will be the focus of
the following analyses. However, other constructs will still be
mentioned, in order to highlight core differences.

Following Tatarkiewicz (2012), the elements that are suited
for distinguishing CK from the other concepts are then iden-
tified as differentiation criteria, as they are necessary to define
CK. Thereafter, the elements are brought together to form a
preliminary definition. In the following, the extracted charac-
teristics and related manifestations of CK, listed in
Table 4, are discussed to clarify their origin and contri-
bution to the integrated definition, as well as their eli-
gibility as differentiation criteria.

3.3.1 Participation

Participation is a fundamental part of CK (Table 4), and the
crowd’s involvement is a core element in some definitions.
Most commonly, the generic term ‘user’ is mentioned (e.g.,
Brynjolfsson et al., 2016; Minguillón & Conesa, 2011).
Perspectives on the user’s role vary, from a single person
switching the profile on his mobile phone (Shirazi et al.,
2010), to an anonymous user-base that actively creates content
(Pawlowski et al., 2014). In some articles, to elucidate the
application context or highlight certain skills, the terms ‘citi-
zen’ (Herzog & Claunch, 1997) or ‘developer’ (de Souza,
Campos, & de Maia, 2014a) are used. Besides the personal
attributes of participants, how they participate is a differentia-
tion that can be derived by comparing ‘consumer(s),’ who
consume CK, to ‘contributor(s)’ (Kern, 2013), who create it.

It is not surprising that the identified elements, such as the
differentiation between consumers and contributors
(Kleemann et al., 2008), are in line with similar research.
Therefore, participation is a crucial characteristic in defining
CK, albeit neither participation in general nor specific types
are suitable differentiation criteria. We focus in our conceptu-
alisation in particular on the participation of the crowd and
separate this aspect from the target group as part of our objec-
tive (section 3.3.3), as the target group could also be a specific
individual or an organisation.

3.3.2 Context

Few abstract definitions exist, but they all include the appli-
cation context (Table 4). In existing definitions, two context-
dimensions are detected: ‘technological’ and ‘environmental’.
While the environmental dimension corresponds to the under-
standing of context in knowledge science, the technological
dimension is rooted in technical aspects of information sys-
tems research.

In more tech-savvy articles, the CK system and its
functions are described. Shieh et al. (2010) regard social me-
dia as a breeding ground for CK and explicitly name
Wikipedia. Furthermore, Erickson et al. (2012) describe CK
as an encapsulated artefact that can be integrated into prod-
ucts, while Shirazi et al. (2010) use the current state of con-
nected devices to form a situational CK snapshot that
synchronises all devices and lets, for example, mobile
phones become ‘semi-intelligent’ by automatically turn-
ing silent when entering a cinema.

Table 4 Characteristics and related manifestations

Characteristic Manifestation

Participation (section 3.3.1) Creator Contributor

Consumer Citizen, user, developer

Context (section 3.3.2) Technological Social media, in products, semi-intelligent

Environment Organisational, social

Purpose (section 3.3.3) Objective Gain value, advance understanding, enable accessibility of mobile
context data via web services, [knowledge] becomes explicit and searchable

Target group Social media user, product users, readers of journalism, readers of Q&A, employees, customers

Process (section 3.3.4) Creation Becomes articulated in discussions, accumulates distributed knowledge, aggregate

Storage In products, embedded in (internal) social media system, centralised repository

Provision (Institutional/centralised) repository, information available on this type of service [StackOverflow]

Table 5 Lucene similarity scores
for relevant concepts Crowdsourcing Wisdom of Crowds Collective Intelligence

Lucene Score 30% 23% 21%

#Mentions 36 31 15
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Howe introduced CS as “the act of a company or institution
taking a function once performed by employees and
outsourcing it” (Howe, 2006). In this definition, the
‘organisational’ environment is evident and remained un-
changed in all ensuing definitions (Estellés-Arolas &
González-Ladrón-de-Guevara, 2012). For CK, an
organisational environment is one of two tendencies.
Finding the right crowd that matches organisational needs is
the desire of Erickson et al. (2012), whilst Schlagwein and Hu
(2016) propose creating CK from discussions between em-
ployees and customers on social media. The frequent mention
of social media elicits ‘social’ as a second tendency.While it is
used often by organisations, CK is also used in social, non-
work-related environments, However, most related platforms
are hybrid forms; StackOverflow, for instance, provides hob-
by and professional programmers with technical insights
(de Souza, Campos, & Maia, 2014b), tags and social
bookmarks that help individuals and organisations orga-
nise their resources or identify knowledge gaps
(Minguillón & Conesa, 2011).

Context can be used as differentiation criteria. For CS,
technology always refers to the medium internet, and CK is
also associatedwith a technology. In contrast, theWoC and CI
concepts do not refer to technology at all; instead, an
organisational environment is assumed. Although Zhao and
Zhu (2014) observed that CS is predicted to go beyond the
business world, all of their non-business application examples
are still hybrid forms. Collective intelligence has no environ-
mental border or focus.

3.3.3 Purpose

It is possible to argue that in a deterministic world, every
action has a reason. However, in relation to CK, the purpose
relates to the specific knowledge artefact and the intended use
in a given context. Gaining value, or advancing understand-
ing, predominantly targets organisational purposes (Erickson
et al., 2012).More specific purposes are the implementation of
CK to make existing knowledge explicit and thereby search-
able (Schlagwein &Hu, 2016), or using it in combination with
the accessibility of mobile context data via web services
(Shirazi et al., 2010). Moreover, open Q&A systems, like
StackOverflow, or organisation-independent citizen journal-
ism (Kern, 2013) are social purposes.

While the objective describes what CK is used for, in some
definitions a target group is specified, describing by whom
CK is used. These target groups vary in specificity, ranging
from customers (Erickson et al., 2012) to social media users
(Schlagwein & Hu, 2016). Purpose seems not to be a suitable
differentiation criterion, as all concepts state a purpose, albeit
in more or less detail (Table 4). CS and WoC aim to generate
value, and CI wants to improve understanding. While one
could argue that the target characteristic is most dominant in

CK definitions, a strong overlap with context characteristics
must be acknowledged, thus rejecting purpose as a unique
characteristic.

3.3.4 Process

There are three CK process steps: creation, storage and provi-
sion. Aggregating the distributed knowledge that a group of
individuals possesses is the primary method for CK creation,
highlighting its collaborative nature, but besides specific cre-
ation, CK can emerge as a side product from discussions on
social media, where knowledge inevitably has to be articulat-
ed (Schlagwein & Hu, 2016). In the end, it yields an artefact,
which can be a knowledge asset or information resource
(Kern, 2013), formal content (Schlagwein & Hu, 2016), pro-
cesses, activities and resources (Pawlowski et al., 2014) and
discussions or a combination of a Q&A (Kern, 2013).
Furthermore, it can be implemented in products, either static,
for example as a source of training data to improve algorithms
(Erickson et al., 2012), or dynamic, like the intelligent mobile
phone (Shirazi et al., 2010). Discussions are automatically
stored on the platform on which they operate (Schlagwein &
Hu, 2016; Shieh et al., 2010). Centralised repositories are
used, if CK is intentionally gathered, and often strongly linked
to an environmental context (Erickson et al., 2012;Minguillón
& Conesa, 2011). Moreover, the type of storage influences
how CK can be accessed. Repositories (Erickson et al.,
2012; Minguillón & Conesa, 2011), social media
(Schlagwein & Hu, 2016; Shieh et al., 2010) and Q&A plat-
forms (de Souza, Campos, &Maia, 2014b) can be accessed by
all or restricted to a selected group. Either way, the artefact
must be deliberately retrieved and used.

A process description is common among all concepts, but
the level of specificity is especially high for CK definitions
and elements, and therefore they qualify as differentiation
criteria. For CS, only the solution / problem solving process
is analysed (Estellés-Arolas & González-Ladrón-de-Guevara,
2012). In his concept of WoC, Surowiecki (2005) talks about
aggregation, and Tapscott (2011) lists sharing as the corner-
stone of CI. Crowdsourcing is often referred to as method
employed to create solutions, but it also includes applications
where an open call is issued and participants contribute indi-
vidually, resulting in independent responses (Estellés-Arolas
& González-Ladrón-de-Guevara, 2012). This collective effort
is important, as participants should at least be able to give
feedback to an author, and while CS is “a type of participative
online activity” (Estellés-Arolas & González-Ladrón-de-
Guevara, 2012), CK is a tangible artefact. These are pieces
of knowledge that can be used in a specific context. The ex-
istence of an artefact proves the requirement for storage and
provision, which can – but does not need to – exist for other
crowd-based concepts, as they might produce volatile results.
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Based on the previous analysis, combining the identified
characteristics, a holistic definition is created that covers all
variations of CK while distinguishing it from hitherto often
synonymously used concepts and terms:

“Crowd knowledge is a collaborative aggregation of
context-dependent information contributed and used
by participants that is stored in an artefact and provided
to fulfil a purpose.”

3.4 Stage 4: Demonstration of the Applicability of the
Conceptual CK Definition

To ensure the applicability of our CK definition, it is demon-
strated in a practical setting. As the Lucene score indicated
that the distinction between CS and CK is most relevant (sec-
tion 3.3), we follow Vukovic and Bartolini (2010), who eval-
uate their CS taxonomy by using identified features to analyse
related platforms. To that end, we verify our definition by
analysing if the distinctive characteristics are suited for dis-
criminating between cases involving CK and those that do not
do so.

For the demonstration of applicability, we follow Estellés-
Arolas and González-Ladrón-de-Guevara (2012) to examine
the usefulness of the CK definition based on knowledge arte-
facts. In this procedure, a set of web platforms is compared
with the criteria in the definition. Our suggested CK definition
contains the following aspects, based on the characteristics
determined in Table 4 and the previous sections 3.2 and 3.3.

1. A group of participators1 (the crowd) exists
2. A context2 in which the knowledge is used
3. A purpose for

a. what is achieved (objective)
b. by whom the knowledge is applied (target group)

4. The knowledge creation and provision includes:

a. a collaborative creation process
b. the knowledge storage in CK artefacts
c. the knowledge provision (sharing).

Our goal is to clarify how well we can distinguish web
applications that implement CK from those that use other
crowd-based concepts or none at all. Estellés-Arolas and
González-Ladrón-de-Guevara (2012) used a set of 11
websites to evaluate their crowdsourcing definition. Even

though CK can exist outside of the internet, it is highly rele-
vant for digitised crowd-based initiatives, so we adapted the
Estellés-Arolas and González-Ladrón-de-Guevara (2012)
sample. However, we replaced Lánzanos with Kickstarter, as
the functionally is similar, albeit the latter is currently the most
successful crowdfunding platform (Frydrych et al., 2014).
Furthermore, we excluded Fiat Mio, because it was a one-
time initiative in 2010, and del.icio.us, as the website has
been acquired by pinboard.in and no longer exists. However,
we did not include pinboard.in, as it is a bookmark
management application without any relation to CK. Instead,
we added social media (Facebook, Twitter and Reddit),
crowdfinding (Crowdfind) and a crowdvoting platform to
the sample (Rotten tomato), thereby allowing us to cover a
broader range of crowd-related platforms. We use the term
‘platform’ instead of ‘website’, as some require more than
an actual web presence to operate. For instance,
crowdsearching relies on GPS data from mobile devices.
Two researchers evaluated the knowledge artefacts on each
platform separately, based on the criteria outlined above.
One of them was not involved in the previous coding that
led to the differential criteria in section 3.1, to avoid related
biases. The classification resulted in an inter-coder reliability
of 92.86%. The remaining differences were discussed until
both researchers agreed on the classification. Table 6 contains
the platforms, the knowledge artefact and the characteristics of
the CK definition.

We begin in alphabetical order with Crowdfind. On this
platform, the knowledge artefact is the search result for a
physical object. A crowd provides the technical infrastructure
to track an item via their mobile devices, and a context for the
knowledge artefact exists, as the search is related to a specific
object (e.g. a product in a warehouse). Furthermore, a clear
objective is given, and the target group for the search and the
results exists. The search results are stored on the platform,
and the platform shares the results with the initiators. When
the service was launched, these were mostly individuals, but
then Crowdfind pivoted to business customers for facility
management. In this context, we regard the organisation as a
crowd – and therefore the tracking results are used by a crowd.
However, the question arises as to whether the sharing of GPS
data can be considered collaborative knowledge creation.
Based on the revised knowledge pyramid (section 2.1), we
conclude that this is only data, as the crowd does not know
the context, the platform only uses the technical infrastructure,
and there is no conscious cognitive collaboration. Therefore,
we conclude that Crowdfind is not CK.

Facebook and Twitter represent social media platforms.
The knowledge artefact of these platforms is the post or tweet,
and a crowd of users and content providers exists. While posts
and tweets are highly heterogeneous, most content relates to a
specific context. The content also has an objective (e.g. to
inform or amuse) and targets a particular group of users, but

1 As explained in section 3.3.1, we focus under participator on the crowd and
address the specific target group of the knowledge artefact as part of the
purpose.
2 We do not consider the technological context here, as all platforms are web-
based and therefore this criterion is fulfilled for all entities in our sample.
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objectives and target groups are clearer in relation to a tweet,
while the objective and target group of a Facebook post might
be less obvious. However, while the platform shares and pro-
vides knowledge, its creation is not collaborative, in that each
post or tweet comes from one individual. Therefore, social
media is not crowd knowledge. This classification changes
when we also consider the additional comments, replies and
possible retweets on Twitter. This in turn allows for collabo-
rative knowledge creation, as a particular tweet or post could
be enriched by a discussion, thereby allowing new perspec-
tives, more content or suggested solutions. Thus, we acknowl-
edge that the combination of multiple knowledge artefacts
(e.g. post and discussion) can create a CK knowledge artefact.
However, as this is not necessarily the case, we classify the
knowledge artefacts accordingly.

InnoCentive is a web-based ideas competition, and the
knowledge artefact is the solution to a challenge that someone
has released on the platform. The challenge is given to the
crowd, which in turn tries to solve the problem (solvers). A
context is given, as the entity that posts the challenge (seeker)
provides an overview explaining the problem. The knowledge
artefact is comparable with Mechanical Turks such as MTurk
that allow job requestors to share a job on the platform. The
knowledge artefact in this example is a job, and MTurk
workers can accept the job based on its description to explain
the context. The target group is the requestor (MTurk) or
Seeker (InnoCentive) who states the objective. However, on
both platforms, the corresponding process to create the knowl-
edge artefact is not collaborative; furthermore, on both plat-
forms, members of the crowd cannot see contributions made
by others and complete the job/challenge on their own. In
addition, it is questionable if the jobs on MTurk represent
knowledge. For instance, the completion of a survey would
occur at the data level in the revised knowledge pyramid (sec-
tion 2.1) and cannot be classified as CK. On both platforms,
the solutions are temporarily stored on the platform and shared
only with the target group. However, as knowledge generation
is not collaborative, ideas competitions and Mechanical Turks
cannot be classified as CK.

The platform iStockphoto provides a collection of user-
generated images. In this case, the image is the knowledge
artefact. While it is possible to argue that a target group of
individuals interested in the images exists, and that images
have an objective (e.g. to entertain), they do not necessarily
provide a context. We further argue that knowledge creation
can be collaborative, as many individuals could share pictures
of an event (e.g. a specific protest or the inauguration of the
Pope) and others can reflect on them and share their opinions,
using comments. While this scenario is possible, it is not com-
mon on iStockphoto and not the main intention.
Consequently, we do not classify the images on iStockphoto
as CK, due to the lack of content and the missing collaborative
knowledge creation.

Kickstarter is a crowdsourcing platform. The related
knowledge artefact is the crowdfunding campaign. Context
and purpose are provided in the campaign description; how-
ever, funders support campaigns monetarily and not necessar-
ily with knowledge. While the support of the crowd could
indicate market success, the contribution of the individual
cannot be considered part of collaborative knowledge crea-
tion, as it occurs only at the data level of the revised knowl-
edge pyramid (section 2.1).

ModCloth is a fashion website that conducts crowd voting
initiatives. We look at the knowledge artefact of the image
rating. While a crowd exists that rates the images, a specific
context is not given. The objective of the rating is clear, and a
target group exists (individuals interested in the images). The
images and the rating are shared with a crowd but discarded
once the voting has ended. In addition, it appears questionable
whether aggregated voting based on numerical values or the
selection between different alternatives can be considered col-
laborative knowledge creation. This also raises the question as
to whether a general election is CK, as a crowd selects a
specific party from different alternatives. From our perspec-
tive, knowledge creation requires more than this, as the target
group should be able to reflect on the generated knowledge.
The same classification applies to Threadless. On this plat-
form, artists can make design suggestions, i.e. knowledge ar-
tefacts, for fashion products. The crowd evaluates the sugges-
tions, and the designs winning the highest share of the vote are
manufactured. However, similar to ModCloth, this does not
constitute collaborative creation of shareable knowledge.
Furthermore, we also analysed Reddit and Rotten Tomato.
Reddit combines social media with web content rating, and
members can vote content up and down. If we consider the
rating of web content as a knowledge artefact, then the simple
up and down voting system does not fulfil the collaborative
knowledge creation in our CK definition. A combination of
knowledge artefacts (e.g. post, vote and discussion) can yield
CK, but this is not necessarily the case. In contrast, Rotten
Tomato aggregates movie and TV show reviews. This in-
cludes reviews from critics and an audience score. In this
context, the ratings are not just a numerical average; instead,
all textual reviews are provided as well, which allows some-
one to read several reviews in order to gain a better under-
standing of the content. We argue that this falls under our
definition of CK, as the knowledge artefact is collaboratively
created. It is similar to the collaboration of journal reviewers
assessing a research paper, because even though they do not
directly communicate and exchange their opinion, they still
create collective knowledge in relation to the paper. In other
words, collaborative knowledge creation can be direct or in-
direct, and the latter does not require communication between
the knowledge creators. Therefore, we classify the reviews on
Rotten Tomato as CK, but not the selected knowledge arte-
facts on Reddit or ModCloth.
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Furthermore, we include Wikipedia to validate our defini-
tion. Here, the respective article is the knowledge artefact, and
it is created collaboratively by a crowd that can make sugges-
tions, reflect on them and then alter the article. Articles also
address the context, as they clarify and restrict it, for example
by providing different articles for entities used in different
contexts. The purpose is given, and the information is stored
and publicly shared. As a result, Wikipedia articles are CK.

Finally, we look at YouTube, where a video is the knowl-
edge artefact and is created by a user and not a crowd, albeit the
crowd can comment on the video. Videos commonly have a
purpose (e.g. to entertain), create some kind of context (e.g. the
situation in the video) and are stored and shared on the platform.
Again, the question depends on the collaborative knowledge
creation. The video is not CK per se, but in combination with
the comments a CK knowledge artefact can be created. For
instance, a comment could be used to provide further informa-
tion about the context in which the video was recorded or ex-
plain a phenomena shown in the video. Similar to social media,
we do not classify YouTube videos as CK, but we nevertheless
acknowledge that different knowledge artefacts such as videos
and related comments can be combined to create CK.

The analysis shows that most platforms associated with
crowdsourcing by Estellés-Arolas and González-Ladrón-de-
Guevara (2012) cannot be classified as CK. Two criteria in
our definition seem particularly relevant in this context, name-
ly the lack of context and missing collaboration in the knowl-
edge development process. The results reveal that the degree
of collaboration that justifies CK is debatable, as it can depend
on the specific knowledge artefact; however, we conclude that
our definition is suitable to describe the phenomenon.

4 CK and its Impact on Knowledge
Management

In this section, we discuss the relationship with and impact of
CK on theories in knowledge management. We build on the

KM concepts introduced in section 2 and our suggested defini-
tion of CK (section 3), beginning with a summary of the differ-
ences between CK and similar concepts. This is followed by a
discussion of the CK artefact, and an outline of the differences
in the knowledge creation process and knowledge flow com-
pared to established knowledge management concepts.

4.1 Summary of the Comparison of CK with Related
Concepts

The crowd concepts introduced herein are classified based on
the conceptual definition of CK. As shown in Table 7, not all
identified CK characteristics are specified by the other con-
cepts, which shows that different concepts focus on different
areas of application.

Comparing the previously introduced crowd concepts, using
CK dimensions, highlights the different focal points of other
concepts especially related to the process. CK necessitates and
evolves around its instantiation in an artefact, whilst CS intends
to provide a solution to a specific problem. WoC emphasises
the anonymity of participants and aligns with the political,
socio-cultural context in which it was developed. Lastly, CI’s
focus is quality assurance resulting from a stringent peer-review
approach. As the other concepts do not consider the holistic
knowledge (artefact) lifecycle, they do not specify all related
steps (create, store, provide). Furthermore, the aspects are not
necessarily distinct, but they do describe the focus; for example,
crowdsourcing can be achieved with anonymous contributions
but must be aimed at solving a problem/finding a solution. The
missing target (group) is best explained by not considering
context transitions and the initial purpose/objective directly im-
plicating a suitable target (group), i.e. crowdsourcing targets a
crowd that is knowledgeable and can solve a given problem.

4.2 The Uniqueness of the CK Artefact

In section 3, we showed that the conceptualisation of CK
requires a tangible and explicit instantiation in an artefact.

Table 7 Comparison of the crowd-based concepts from a CK perspective

Characteristic CK CS WoC CI

Participation Contributor & Consumer Contributor & Consumer Contributor & Consumer Contributor & Consumer

Context Technological (Usually) Internet-based Internet-based Not specified Not specified

Environment Heterogeneous Heterogeneous Organisational Not specified

Purpose Objective Heterogeneous (depends on
CK artefact and context)

Value creation Value creation Understanding

Target (group) Heterogeneous Not specified Not specified Not specified

Process create Collaboratively Not specified Anonymously Peer-reviewed

store (Usually) via a platform Not specified Not specified Not specified

provide (Usually) via a platform Focus on problem solution Not specified Not specified
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For instance, in relation to social media, we additionally ob-
served that different information, such as a post in combina-
tion with a discussion and voting, can create a CK artefact.
Therefore, we conclude that the specification of CK artefacts
is highly relevant for CK. While the theoretical need for CK
artefacts is not yet elicited in the literature, practical
implementations and conceptualisations from knowledge
management exist.

Butler et al. (2008) adopted the knowledge asset (KA) con-
cept and suggested a schema to design knowledge systems,
whereby the artefact is understood as the whole information
system (Conway & Sligar, 2002), in order to depict knowl-
edge instantiation. Knowledge assets reside within the
information systems of the researched entities, for in-
stance a university R&D team and a government depart-
ment, thus providing context. Table 8 compares the KA
concept with the CK artefact.

The primary conceptual difference between KA and CK
artefacts is that KA focuses on the generation of knowledge
inside a static organisational context. In this context, CS pro-
cesses could be implemented in order to either generate or
integrate knowledge, which allows for organisation-specific
customisations but abandons true interoperability and the tran-
sition of knowledge among contexts. In contrast, CK artefacts
can be created based on different information (e.g. a video and
a related discussion) and transferred in another context. For
instance, an article on Wikipedia might be a used as a CK
artefact for the creation of another article on a similar topic.
However, we note that judgment must be exercised that is not
required for KA to put information into context and thereby
elevate it to knowledge. CK artefacts lack a static environment
that carries tacit knowledge and allows socialisation; thus,
codifying elements that support the judgment and transitions
between contexts are essential. Another difference between
the concepts is complementary KA, as knowledge is an inter-
mediate good that needs to be packaged into goods and ser-
vices to yield value (Tsoukas & Vladimirou, 2001). This ne-
cessity does not exist in relation to the CK artefact, since the
technology (e.g. the internet) allows the provision and sharing
of CK, and there is no requirement to repackage knowledge;
instead, many platforms (e.g. Rotten Tomato or Wikipedia)
provide CK for free. This is made possible because the crowd

creates the knowledge, and the platform provides the infra-
structure through which to share the content. In addition, we
note that KA is more formal and requires a description, while
CK artefacts are dynamic and can be composed by combining
different information. Therefore, CK artefacts depend in par-
ticular on the context and the process. Finally, the creators
differ, in that KA is created by a specific group of authors in
the organisation, while CK artefacts are created by a crowd
where anonymity is often possible. The crowd is also dynam-
ic, as members can join and leave this cohort at any time. We
therefore conclude that KAs are specific, static and
organisational, while CK artefacts are general, dynamic
and context-dependent. In addition, we observe that the
process involved in using CK artefact differs from the
process to use KA. In the following section, we inves-
tigate this aspect further.

4.3 A Process-Oriented Perspective on CK

In the previous sections, we determined that the characteristics
context and process are suitable differentiation criteria (sec-
tion 3.4). In knowledge-related information systems, our pro-
posed definition supports process-oriented knowledge man-
agement, as it fosters the provision of a context, aids naviga-
tion through prospective systems and thus supports their de-
sign and implementation (Maier & Remus, 2002). While pro-
cess orientation bridges the gap between human- and
technology-oriented knowledge management (Maier &
Remus, 2003), the focal point of CK artefacts shifts toward
technology orientation.

Following Tsoukas and Vladimirou’s (2001) understand-
ing of Davenport (1998), “knowledge is both an outcome and
a process for incorporating.” Given the technical orientation,
CK therefore contains the technological instantiation, the CK
artefact, as an outcome and a process implementation, where
technical solutions support required processes. In most cases,
CS provides well-suited methods for process implementation.
The relevance of context has already been acknowledged in
Jennex and Bartczak’s (2013) revised knowledge pyramid,
which relates the impact of social networks onto
organisational learning (section 2.1).

Table 8 Matching KA elements
with CKA characteristics Crowd Knowledge Artefact Knowledge Asset (KA)

Application area Heterogeneous context Organisational domain

Purpose Objective Objective

Target group End-user

Utilization Usually via technology Complementary KA

Specification Depends on context Description

Knowledge Creators (Dynamic) crowd (Static) Author(s)
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In the case of distributed systems with dynamic crowds,
both the context from which the processed information
originates and the context in which the information is
supposed to be processed to fulfil a purpose need to be
known. Tsoukas and Vladimirou (2001) regard organisational
knowledge as “the capability members of an organisation
have developed to draw distinctions in the process of carrying
out their [organisational] work, in particular concrete
[organisational] contexts, by enacting sets of generalisations
whose application depends on historically evolved collective
understandings and experiences [within the organisation]”.
Obviously, organisation pervades this concept. When disso-
ciating from the organisational setting and conceptualising
CK, this vacancy must be filled, so a CK artefact must inte-
grate and provide its context; otherwise, it would merely con-
stitute crowd information, not crowd knowledge. At the very
least, when transferred from the environment in which it was
created and then integrated elsewhere, the failure to provide a
context would avert the adequate judgment and therefore the
adaptation of the CK artefact, hence, contradict interoperabil-
ity and pervasive knowledge development. Pursuing this ho-
listic view, our new CK concept extends Jennex and
Bartczak’s (2013) line of thought beyond the uni-directional
knowledge development in organisational boundaries and
describes the traversing of knowledge independent of the
environment, thereby fostering interoperability of any kind
of KM system.

Polanyi (2005) and Wittgenstein and Anscombe (1958)
established that abstract formalisms are not self-sustaining
but need a manifestation for effective deployment, which
forms from collective significance. For communication, trans-
fer or further development, this manifestation must be expli-
cated to be accessible, and in the last instance, it is an

individual process. Therefore, a CK artefact constitutes the
current state of the collective knowledge, formed through
knowledge processes and influenced by multiple participants.
Starting from the abstract concept, an infrastructure and
a context allow for the application of generic and
domain-specific processes to instantiate ultimately in
tangible knowledge.

Using the explicated characteristics, a general framework
that emphasises specific CK characteristics can be depicted, as
shown in the upper-left part of Fig. 2. It supports the
understanding of CK by visualising the previously for-
mulated holistic CK definition. Furthermore, researchers
and practitioners can use it to position their project and
identify points of contact.

Generally, there must be an encapsulating context that de-
fines the used technology and the environment, whereby a
crowd exists, containingmere knowledge consumers and con-
tributors that (1) collaboratively create CK artefacts (Fig. 2).
For collaborative creation, CS is a frequently but not exclu-
sively usedmethod. The artefact is (2) stored and (3) provided,
and a primary purpose has bearing on its creation, storage and
provision. The crowd is usually dynamic, as it does not have a
specific number of participants, and every individual can join
the crowd and contribute (e.g. in the creation of an article on
Wikipedia). This is different compared to other concepts such
as knowledge assets, which are created and used by a static
group of members of an organisation (section 4.2). Figure 2
highlights the dynamic of the crowd by indicating individuals
in, outside and on the edge of the crowd. In addition, CK
artefacts can be used in different contexts; Erickson et al.
(2012), for instance, suggested that CK could be used for
training purposes, which in turn further increases the dynamic
of CK, as it can change its purpose over time. The upper-right
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part of Fig. 2 illustrates how a CK artefact is used in another
context. In this scenario, it does not have to be created again,
but it may be adjusted according to the needs of the audience.
However, the second and third steps remain the same, albeit
the technical infrastructure might change (as depicted by the
different devises used by the crowd).

4.4 CK Knowledge Flow

The epistemological differentiation of knowledge into tacit
and explicit elements (Polanyi, 2005) is a major aspect of
Nonaka’s (1994) dynamic theory of organisational knowledge
creation (section 2.1). Ontological is the second dimension
and depicts the level of social interaction. In his model, the
flow of knowledge in organisations is outlined, and four
phases describe how it traverses between tacit and explicit
knowledge. First, socialisation describes how members of a
group interact and thereby tacit knowledge converges within
the group. Second, combination describes the use of social
processes to exchange – and thus combine – different bodies
of explicit knowledge. Third, externalisation, and fourth,
internalisation, are complementary processes of mutual inter-
action which describe the conversion from tacit to explicit
knowledge and vice versa. The conversion in both dimensions
(epistemological and ontological) supports the idea of an
organisational memory wherein all knowledge of an organi-
sation is stored (section 2.1). However, in this understanding,
the organisation provides a static context in which to embed
tacit knowledge and an environment where social interaction
– and hence socialisation – occurs naturally (Nonaka, 1994).
Lacking this physical and mental environment, CK must rely
on codifiable elements.

The following example illustrates the knowledge transfer
between contexts (Fig. 2). A movie on Rotten Tomato is
reviewed by an individual, who watches and interprets it in
the current political and economic context and publishes their
opinion on the platform, thereby collaborating in the review
process of the movie and creating CK. However, several years
later, it might be that another crowd watches the movie and
reads the reviews.While the movie and the related CK artefact
have not changed, it might be that they are now considered in
a different (historical) context and therefore the crowd will
interpret the CK artefact according to this new context.

The lower-left part of Fig. 2 depicts the related flow of CK.
Without an organisational context of Nonaka’s (1994) original
model, the tangible, explicit CK artefact marks the starting
point. It must be judged in the context it is used for, thereby
traversing into the tacit knowledge of the judging participant.
At this point, the participant has learned something, since
converting explicit into tacit knowledge adjusts the body of
tacit knowledge. Furthermore, by externalising the adjusted
knowledge, the participant can contribute, and by reacting to
contributions and combining these with his own adjustments

as well as with others, collaborative creation occurs. As the
judgment, and therefore the contributed adjustments, relates to
a context, this process elevates the explicated knowledge for
this context. When the crowd changes or the CK artefact is
transitioned into another context (Xu et al., 2019), i.e. by using
knowledge from a hobby discussion board in an
organisational project (Wang et al., 2015), parts of the explicit
knowledge can become incongruous to the new context.
Consequently, the judgement, externalisation and collabora-
tive creation process must start again in the changed context.

5 Conclusion

The term CK gained popularity alongside the rise of CS, but
suffered from a clear conceptual definition, leading to confu-
sion in its application. To unfurl the confusion, we synthesised
existing definitions, and derived a comprehensive definition to
provide a fundamental and exhaustive understanding of CK.
Then, we demonstrated the applicability of the definition
using a sample of heterogeneous online platforms in the CS
space. The results suggest clear differences between CK and
other related concepts including CS (Howe, 2006), WoC
(Surowiecki, 2005), CI (Lévy, 1997). In the following, we
will elaborate the theoretical implications for the wider IS
community, the managerial implications, as well as future
research opportunities.

5.1 Theoretical Implications

Driven by increased penetration of digital technology and the
corresponding organisational and socio-cultural shifts, crowd-
based methods massively impact the digital environment.
However, previous research in Information Systems on crowd
knowledge is often dated and does not adequately adjust to
current distinctions. Recent studies, for example, elaborated
the characteristics of crowdsourcing processes but neglected
distinct properties of crowd knowledge artefacts.

We considered and adopted philosophical (Polanyi, 2005;
Wittgenstein & Anscombe, 1958) and organisational knowl-
edge (Lehner & Maier, 2000) conceptualisations in order to
align with the requirements of dispersed crowds in digital
environments, such as context dependence and the necessity
for actual instantiation of crowd knowledge artefacts. A struc-
tured process to develop conceptual definitions is followed in
order to substantiate the hitherto theoretical claim. Relevant
crowd knowledge definitions are extracted from the literature
and coded to explicate characteristics, of which participation,
context and process qualify as differentiation criteria
(Tatarkiewicz, 2012), as they are suited to distinguish crowd
knowledge from similar concepts. A holistic crowd knowl-
edge definition is postulated, combining eight characteristics
of CK: a crowd, a technological context, an environmental

1661Inf Syst Front (2022) 24:1647–1665



context, an objective, a target (group) and a process for col-
laborative creation, storage and provision. In addition, our
conceptual definition was critically discussed by considering
established theories such as knowledge assets and knowledge
systems. Acknowledging the importance of the artefact, a
comparison of an existing knowledge asset concept (Butler
et al., 2008) with the contributed crowd knowledge artefact
resulted in matching elements in both cases. To demonstrate
the applicability (research object 2), the conceptual definition
was used in relation to different knowledge artefacts on
crowd-based platforms. The results confirmed the suitability
of the formulated conceptualisation of CK and show that the
context and the process constitute differentiation criteria and
therefore capture the essence of CK.

The theoretical contribution of this study is that we provide
a CK definition and disentangle crowd knowledge and other
crowd-based approaches as a set of distinct concepts.
Currently, research that integrates a crowd-based approach
uses one of the existing crowdsourcing taxonomies (e.g.,
Estellés-Arolas & González-Ladrón-de-Guevara, 2012) to
classify the utilised approach. The identified differentiation
criteria provide a straightforward approach to distinct CK
from CS. Additionally, this shows how the contributed con-
cept aids understanding of actual implementations. Following
the postulated conceptualisation allows researchers to better
understand the characteristics of the artefact being analysed,
thus obviating forced classification attempts that do not fit
well. Moreover, our CK definition enables more precision in
the academic discussion and related research initiatives. This
makes it easier for the Information Systems community to
distinguish research on crowd-based concepts such as CS
(Howe, 2006), WoC (Surowiecki, 2005), CI (Lévy, 1997) –
based on their distinctive characteristics. Additionally, ensur-
ing a common understanding makes research initiatives more
transparent and comparable.

A further theoretical contribution of our study is that it
emphasises the relevance of the knowledge artefact in the
CK process and flow. The discussion in the demonstration
of the definition’s applicability indicates that CK can often
be achieved when several knowledge artefacts that contain
explicated knowledge are combined, such as a post, vote,
and the related discussion on Reddit. However, the
interpretation of the knowledge artefacts is always
depending on the given context and therefore subject to
change. In our discussion, we adapt the established
knowledge flow concept from Nonaka (1994) to depict pos-
sible context transitions of crowd knowledge artefacts. The
integration and adaptation of CK in knowledge management
concepts allows us to consider the involved parties and their
interaction. We describe how knowledge artefacts flow be-
tween different contexts and develop along the epistemologi-
cal and ontological dimension. The results suggest an adjusted
knowledge flow based on judgement, externalisation and

collaboration that turns tacit knowledge into explicit knowl-
edge. This improves the understanding of existing crowd-
based implementations and supports the prudent design of
future systems. Our results suggest that CK should be treated
as an individual concept and that it does not fit the process-
oriented definition(s) of CS. Our contribution provides a
deeper understanding of CK in the Information Systems com-
munity and could inspire future research to expand and chal-
lenge our ideas (see section 5.3).

5.2 Practical Implications

While the theoretical focus of our paper prevails, it also offers
managerial implications for the development of CK systems.
Firstly, our definition provides clear guidelines how CK can
be created by incorporating the eight CK characteristics in a
given system. Without a shared understanding of these attri-
butes, participants might perceive the system differently, lead-
ing to confusion. As Wessel et al. (2017) noted, participants
may talk past each other, causing societal-level information
pathologies. We introduce in section 3.4 a checklist approach
to classify online platforms based on our definition.
Practitioners could implement a similar approach to classify
the knowledge within their organisation based on our defini-
tion. This would allow them to determine missing or unspe-
cific aspects such as environmental context, purpose, or target
group. Secondly, our results suggest that CK often arises
when multiple knowledge artefacts are combined. Therefore,
practitioners should aim to combine multiple knowledge arte-
facts in a CK system to increase the generation of CK. For
instance, allowing the sharing of different media (e.g., photos
and videos) in combination with discussion boards is particu-
larly suitable for CK environments. Thirdly, our process-
oriented perspective on CK suggests that CK changes in rela-
tion to the given context. This creates practical challenges and
opportunities for the storage of CK. In this context, the eight
characteristics included in our CK definition can be used to
ensure that even when combining distributed systems all as-
pects of CK are captured (e.g., the crowd that created the
knowledge, the technological context, the objective, the target
group, and the storage of the knowledge artefacts).

5.3 Future Research

Our CK definition could be a foundation for future research
initiatives. Firstly, we demonstrated the applicability of our
CK definition only with selected online platforms. While we
tried to cover a wide range of CS platforms, the selection is
still limited. Further research is required in order to explore
how the definition can be used in other settings (e.g., for CK
within organizations). Secondly, we derive the CK process
and flow by adapting established knowledge management
theories such as Nonaka’s (1994). Future research should
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verify these theoretical considerations empirically. In-depth
case studies would be particularly useful in this context to
understand how CK is created and how it turns from tacit
knowledge into explicit knowledge. Eventually, the introduc-
tion of knowledge artefacts provides a bridge to design
science (Peffers et al., 2007). Thus, future research could
adopt established guidelines from design science to support
the development of knowledge artefacts and the implementa-
tion of CK systems. For instance, existing guidelines for con-
ceptual modelling (Lukyanenko et al., 2017) could be aligned
with identified attributes, to ensure that resulting artefacts
meet CK requirements.

Appendix A. Lucene similarity score

In this Appendix, we describe how the Lucene similarity score
works, why it is advantageous to use it to determine similarity
and which similarity scores we calculated.

We use Lucene similarity scoring, which is a state-of-the-
art method combining multiple measures to calculate a simi-
larity score (McCandless et al., 2010). It ranks results accord-
ing to the similarity between a search query and the docu-
ments matching this query. In simple terms, it determines
how important a word is to a document in a repository of
documents, by setting the frequency of the term in a given
document in relation to its rareness therein (McCandless
et al., 2010). The actual implementation is complex and in-
cludes multiple steps and factors, combining a “Boolean mod-
el of Information Retrieval with Vector Space Model of
Information Retrieval” (Lucence, 2017).

At first, documents (d) that contain terms (t) relating to the
search query (q) are identified. Thereafter, the query and the
documents are transformed to weighted vectors, making it
possible to calculate these vectors’ dot product and use it as
score (Manning, 2008):

Lucene Score q; dð Þ ¼
coord q; dð Þ x queryNorm x ∑

t in q
tf t; dð Þx idf tð Þ2 x weight tð Þ x norm t; dð Þ

� �

where coord() calculates how many query terms are found in
the document, queryNorm() normalises scores for compari-
son, tf() calculates a term’s frequency in a document, idf() is
the inversed document frequency, weight() is the impact of a
given term, and can be used to boost a specific term, and
norm() encapsulates some boost and length factors.

A major advantage of the Lucene score is that the included
normalisations can handle significant differences in the
analysed repository, regarding the number of documents con-
taining the search terms, and still produce comparable results.
Thereby, we can ensure that the similarity score is not

distorted by CS’s popularity.
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