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ABSTRACT

Crowdsourcing, originally defined as “taking a job traditionally performed by a designated agent (usually an employee) and
outsourcing it to an undefined, generally large group of people in an open call,” is a distributed, collaborative, cross-
organizational process seeing increased use among practitioners. As such, crowdsourcing presents great opportunities for
information systems (IS) and business-related research. This paper presents preliminary findings from a foundational
literature review of published crowdsourcing research from 2006 onward. We identify what crowdsourcing research is going
on, where it is going on, and its foci. Our findings document increasing research interest in crowdsourcing and identify the
primary publication outlets and home countries of authors involved in that research. Finally, we present a keyword analysis
for identified articles, and relate those keywords to a preliminary framework describing crowdsourcing. These findings
provide a good summary of current crowdsourcing research, and will help guide researchers interested in further
crowdsourcing study.

Keywords
Crowdsourcing, collective intelligence, co-creation, collaboration, innovation, literature review.
INTRODUCTION

Crowdsourcing — using the collective intelligence of a large group of people to help solve problems — is an approach used
throughout history (Howe 2008; Surowiecki 2004). Businesses and other entities are increasingly turning to crowdsourcing
as a means of obtaining external expertise, accessing the collective wisdom and creativities resident in the virtual crowd, and
even reducing costs. One popular website which monitors and assists in those efforts reports 2328 entities currently offering
crowdsourcing , an increase of more than 100% over the last two years (www.crowdsourcing.org).

A phenomenon of such interest among practitioners deserves equal interest in the academic community, particularly within
the IS discipline, which has its roots in the intersections of technology and its use in the business community. Crowdsourcing
by definition involves distributed, collaborative, and cross-organizational networks — areas which are historically well-
represented in the body of IS research. However, crowdsourcing stretches those network dimensions to new lengths, and so
may demand altered or more imaginative application of our traditional understandings and research methodologies. It is
therefore vital that IS researchers begin not only to learn more about crowdsourcing, but also to expand our research methods
and capabilities so we may better assist in analyzing the socio-technical challenges and complexities it introduces. This
paper is aimed at that first issue — educating IS researchers about crowdsourcing and on-going crowdsourcing research.
Findings related to adjusting our research methodologies and capabilities are left for later study and analysis.

Although concepts behind crowdsourcing have been known for decennia, Howe (2006) recently sparked more interest. He
coined the term crowdsourcing and defined it as “the act of taking a job traditionally performed by a designated agent
(usually an employee) and outsourcing it to an undefined, generally large group of people in an open call.” Practitioners and
researchers have become involved since then, each offering their own variation and contribution to the definition (Brabham
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2009; Howe 2008; Surowiecki 2004). Other terms have also been used, including ‘peer production’, ‘user-generated
content’, and ‘smart mobs’ (Doan 2012; Haythornthwaite 2009; Warr 2008). These variations are expected given the nascent
state of the concept. We focus on “crowdsourcing’, as that term seems to dominate the literature (Howe 2008).

LITERATURE REVIEW

Researchers have offered alternate definitions for crowdsourcing since Howe (2006) first coined the term. Recently, Estelles-
Arolas and Gonzalez-Ladron-de-Guevara (2012) studied crowdsourcing definitions, and offer an integrated definition:

Crowdsourcing is a type of participative online activity in which an individual, an institution, a non-profit
organization, or company proposes to a group of individuals of varying knowledge, heterogeneity, and number,
via a flexible open call, the voluntary undertaking of a task. The undertaking of the task, of variable complexity
and modularity, and in which the crowd should participate bringing their work, money, knowledge, or experience,
always entails mutual benefit. The user will receive the satisfaction of a given type of need, be it economic, social
recognition, self-esteem, or the development of individual skills, while the crowdsourcer will obtain and utilize to
their advantage what the user has brought to the venture, whose form will depend on the activity undertaken.

This updated definition is more complex than those offered previously, and may be too unwieldy for practical use. It does
however hint at the various research foci involved in developing a better understanding of this phenomenon and its nuances.
Estelles-Arolas and Gonzalez-Ladron-de-Guevara (2012) develop a list of questions to address in developing a deeper
understanding of crowdsourcing:

About the crowd: Who forms it, what it has to do, and what it gets in return?
About the initiator: Who it is, and what it gets in return for the work of the crowd?
About the process: The type of process it is, the type of call used, and the medium used?

These are interesting research questions, and they set the stage for future crowdsourcing research. We will not address them
directly, and will focus instead on another recent effort which suggests a preliminary framework for classifying and guiding
crowdsourcing research (Pedersen et al, 2013). This framework (Figure 1) presents the ‘Problem’ as the input, the
‘Outcome’ as the output, and four intervening variables (‘Process’, ‘Governance’, ‘Technology’, and ‘People’ (itself broken
down into ‘Owner’, ‘Crowd’, and ‘Individual’ sub-categories)) offering their influence in between. Future crowdsourcing
research should focus on individual elements of this framework, as well as the relationships and dependencies between them.
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Figure 1: Preliminary Framework for Crowdsourcing Research (from Pedersen et al. 2013)

Proceedings of the Nineteenth Americas Conference on Information Systems, Chicago, Illinois, August 15-17, 2013. 2



Tarrell, et al Crowdsourcing: A Review of Published Research

These two approaches are not mutually exclusive; in fact, they are reasonably closely related. For example, both suggest the
importance of the Process, with it being a separate entity in both approaches. Similarly, the Crowd is equally as important,
also being a separate entity in both approaches. The Owner is also important, although known as the ‘initiator’ in the first
approach. Pedersen et al (2013) go a bit further, offering additional topics such as Technology and Governance, and also
suggesting a framework for linking it all together. Our analysis will therefore be based on Pedersen et al’s model (2013).

RESEARCH METHOD AND FINDINGS

This research represents a structured literature review of articles related to crowdsourcing in top-level IS journals and
conference proceedings, expanded to include research cited by the identified articles. Our findings are important as they
clearly demonstrate the increasing interest in crowdsourcing within the IS and business research communities, identify the
major publication sources for crowdsourcing research, and also identify the foci for crowdsourcing research — both
geographically and conceptually. Although there is still much to be done, these preliminary results provide a valuable
snapshot to help guide future crowdsourcing research.

Our research employed a foundational literature review as recommended by Webster and Watson (2002). This method is
particularly appropriate when examining “an emerging issue that would benefit from exposure” (Webster and Watson 2002),
making it particularly applicable to crowdsourcing. Our review began with the major IS conferences (AMCIS, HICSS, ICIS,
and ECIS) and the top 11 IS journals (Clark et al. 2011). Table 1 below details those journals included. Although Clark et al.
(2011) make a distinction of relative rankings between these top IS journals, our review recognized no such division.

Journal Acronym
Management Information Systems Quarterly MISQ
Information Systems Research ISR
Journal of Management Information Systems JMIS
Journal of the Association for Information Systems JAIS
European Journal of Information Systems EJIS
Information Systems Journal 1SJ
Journal of Information Technology JIT
Journal of Strategic Information Systems JSIS
Communications of the Association for Information Systems CAIS
Information and Management &M
Decision Support Systems DSS

Table 1: Journals Analyzed in Preliminary Literature Review

Our literature search ranged from January 2006 through January 2013; the starting date was based on introduction of the term
(Howe 2008), and the ending date was the most recent literature available. Indexes were first scanned to manually identify
potential candidate articles, and then a keyword search for “crowdsourcing”, “crowd sourcing”, and “collective intelligence”
was conducted. Articles located based on these criteria were then manually screened for applicability. Finally, a Web of
Science search on publications cited in these selected articles was conducted, with additional articles found again screened to
select only those truly relevant to crowdsourcing. Webster and Watson (2002) refer to this as a “going forward” search.

The final collection totaled 135 published articles related to crowdsourcing. As expected for such a new concept, conference
papers made up a large percentage, with 64 of the 135 (47.4%) coming from conferences. Another 33.3% (64 articles) came
from journals other than our 11 majors, with the final 19.2% (26 articles) coming from those major journals.

Figure 2 shows the breakdown between the various conferences and journals. Note the fairly even distribution of
presentations across HICSS, ICIS, and AMCIS, with a somewhat lower representation at ECIS. ‘Other’ conferences were
also well-represented, with leaders being ACM’s Computer-Human Interaction (CHI) (5 articles) and the Computer-
Supported Collaborative Work (CSCW) conference (2 articles). Nine other conferences had one crowdsourcing-related
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presentation. For journals, Management Science (a business journal, ‘MS’ in Figure 2), ended up as the leader in
crowdsourcing publications, even though it was not one of the 11 used as starting points. Note also the dominance of other
journals not on our starting list — ‘Other” in Figure 2. One-third of identified articles came from this source, with MIT’s
Sloan Management Review (4 articles) and the International Journal of Electronic Commerce (3 articles) being the leaders
among this group. Organization Science, CAIM, and JIS had two articles each, and 29 other journals have one each. Taken
together, these results show the broad interest in crowdsourcing across the IS and IS-related research communities.
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Figure 2: Crowdsourcing Publications by Source, January 2006 — January 2013

Figure 3 shows the increase in publication of crowdsourcing-related articles over the past seven years, showing conclusively
the growing interest in this phenomenon. Note however that there may be somewhat of a reduction in the rate of change from
2011 to 2012. It is difficult to draw firm conclusions based on this sparse data, but it will be important to view the trajectory
over the next few years to verify continuing growth of interest in crowdsourcing. It may also just be that this newer research
is not yet widely cited, reducing its chances of being found by our research methodology. Note also that publication counts
for 2013 are not shown in the graph, as only one month of publications were available for our analysis.

Figure 4 shows the geographic distribution of authors of the 135 crowdsourcing articles. Obviously, the vast majority of
interest in crowdsourcing currently resides in the US, although researchers based in several other countries are also
contributing. Germany appears to be the clear #2, with China, Switzerland, The Netherlands, the UK, and Australia making
up the next group (6-8 articles). Canada, Austria, Ireland and Taiwan each have between 3 and 5 articles, while Denmark,
Finland, Singapore, and Sweden each have two. Eleven other countries are home to authors with one crowdsourcing
publication. We also find it noteworthy that there seems to be significant interest in crowdsourcing among European
researchers, but that same interest is not reflected in presentations at the European Conference on Information Systems
(ECIS).
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Figure 3: Crowdsourcing Publications by Year (2013 is January only)
90
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
0 .
& L L S @ @ R Q¢ 0 @ TS
PR GRS SR N S I R G P N I A R~y SN
NN < & & F 8 S SO o
& © I N S < S
S S & QL
N 2 N
&N

Figure 4: Crowdsourcing Authors by Country, January 2006 — January 2013
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Finally, we did a keyword analysis across the 135 articles. Our first analysis provided wildly divergent keywords, resulting
in a collection of more than 100 separate entries. To address that issue, we restricted our keywords to those which appeared
in at least two articles. That brought our final list to a more manageable group of 50 keywords. Those keywords and their
relationship to other keywords on the list are shown in Figure 5. Each keyword is shown as a node, with the size of each
node proportional to the number of occurrences of that keyword among our 135 articles. The connections between the nodes

show other keywords which are included in those same research articles.
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Figure 5: Keyword Analysis and Relationships for Crowdsourcing Publications
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We also assigned the keywords to one of the model elements suggested by Pedersen et al. (2013) in an attempt to better
depict where crowdsourcing research is concentrating. Table 2 shows the 50 keywords, the occurrence count for each, and
the element to which it applies. (Note that we created two additional categories — ‘Alternate Names’ and ‘Other’ — to better
capture keywords that did not seem to fit within the elements of the framework.) Note also that this is a subjective
classification, and many of the keywords might fit into several elements of the model. We feel this depiction is instructive
though, in that it shows that many key IS research areas — say ‘motivation’ or ‘knowledge management’ — are actively
associated with ongoing crowdsourcing research. We think this is important, as it may show many researchers that they are

Crowdsourcing: A Review of Published Research

not as far removed from crowdsourcing research as they might otherwise imagine.

co-creation 8 information systems 3
collective intelligence Internet 3
crowdsourcing 54 second life 2
user innovation 3 Social computing 2
web-based crowdsourcing innovation 2 social media 2
Groupon 2 virtual worlds 2
taxonomy 4 web 2.0 3
design 3 contribution behaviors 2
human computation decision making 2
ideation 2 empowerment 2
innovation 13 extrinsic motivation 2
knowledge management 6 intrinsic motivation 2
knowledge sharing 2 Motivation Theory 2
marketing 2 organizational studies 2
open innovation 14 task decomposition 2
problem solving 2 technology and innovation management 2

user-generated content 3

collaboration 5 People
contest 2 communities (Crowd) 2
creativity 6 networks of practice (Crowd) 2
generativity 2 online communities (Crowd) 2
Mechanical Turk 4 Tuangou (Crowd) (group buying) 2
outsourcing 2 participation (Individual) 2
survey 3 social capital (Individual) 3
social networks (Individual) 2
performance 2 absorptive capacity (Owner) 2

Table 2: Keywords — Count of Occurrence and Assignment to Model Element (based on Pedersen et al., 2013)
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CONCLUSIONS

This research intended to provide a snapshot of crowdsourcing research published to date. We started with major IS
conferences and journals, then branched out into other sources cited in articles we found using the “going forward” technique
described by Webster and Watson (2002). We finished with 135 articles for analysis, and from those we took away six key
points. First, most crowdsourcing research is currently published in conferences and “minor” journals, not surprising for a
topic which has only recently joined the mainstream. Second, interest in crowdsourcing as measured by publication rates has
grown steadily over the last seven years, indicating growing interest in crowdsourcing within the academic community.
Third, a slight reduction occurred in the rate of growth in crowdsourcing publications from 2011 to 2012, so it will be
interesting to see what occurs in 2013 for crowdsourcing publications. Fourth, most research related to crowdsourcing is
published by authors based in the United States. Germany is a strong second, followed by an even distribution across various
countries, including other European countries. This European involvement is interesting, particularly given the fewer
crowdsourcing publications at ECIS relative to other major IS conferences. Fifth, our keyword analysis indicates mainstream
IS research areas are also associated with crowdsourcing research. For example, several papers were related to intrinsic and
extrinsic motivational factors, topics commonly found in IS research. Similarly, topics such as ‘knowledge management’ and
‘knowledge sharing’ were represented as well. In short, this means that many IS researchers are not as removed from
crowdsourcing research as they might otherwise believe. Crowdsourcing is not necessarily such a new concept, but may
instead be a new way of applying existing concepts. Last, certain entities of the framework suggested by Pedersen et al
(2013) are well represented by ongoing research, but others are not included to any significant degree. For example, the
Outcome entity is significantly under-represented, and may present opportunity for future research.

RECOMMENDATIONS FOR FUTURE RESEARCH

This research was not an in-depth analysis of published crowdsourcing research; rather it is a snapshot to understand where
researchers are publishing crowdsourcing papers, and key topics. Future research demands more detailed analysis of the
articles, expanding the literature search to examine additional sources and research domains, and understanding each
component of the Pedersen et al (2013) framework.
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