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Abstract

Crowdsourcing is a multidisciplinary research area and a technological innovation that
represents a rapidly expanding field in which new applications are continually
emerging, enabling organizations to leverage the wisdom of the public. Prior studies
have emphasized categorizing the field based on qualitative methods and focused
more on technology and crowd perspectives. Few studies examine the organizational
integration of crowdsourced based science to innovation activities as well as categorize
the entire field using quantitative publication analysis. This study aims to examine the
process and organizational use of crowdsourcing activties in a comprehensive way,
including science and innovation activities, especially identifying the integration of
both activities. Based on data from a mixed-method approach, the quantitative
analysis's key findings show its usageis majorly in the thre e domains of innovation,
engineering, and science with their underlying main categories and sub-categories.
The qualitative analysis's key findings and comparing crowdsourcing science and
innovation (SI) show that organizational management is similar. However,
organizations' motives in both activites are fundamentally different, but the
integration of crowdsourcing science to innovation allows an i nteractive and iterative
process to occur. This study contributes to the field's knowledge by proposing a
framework that integrates crowdsourcing activities during the entire innovation
process an organizational crowdsourcing management perspective, theoretically
unifying the organizational enablers and barriers for crowdsourcing usage, and

methodologically m aps the crowdsourcing field.
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Chapter 1: Introduction

1.1 Overview

This introduction explains the various aspects of this research such as the literature's
limitations , its theoretical background, research context, research methods, and
contributions. This section provides brief and relevant coverage of the literature and
the research questions & well as presenting an outline of the thesis. This chapter
presents the dudy's scope which is within the field of innovation management
regarding the general area of research andmore specific subject matter, as well. Due
to the lack of empirical research examining the crowdsourcing process from a seekers
perspective, this research aims to broaden the understanding of crowdsourcing and its
use by revealing how it develops and integrates activities. This study will begin by
explicating its background and literature's limitations , guiding the research, methods,

and objectives.

1.2Background of the Study
The demand for individualized value creation and production calls for changeable

production systems. Clear demarcation between customers and producers within
companies' traditional boundar ies is no longer possible intoday's society.The shift to
amore open approach of integrating external sources brings with it desirable qualities
(West & Gallagher, 2006). The introduction of mechanisms t hat progressively enable
bottom -up collaborations allows for more robust innovations (Lakhani & Panetta,
2007). Mechanisms such as open innovation, crowdsourcing, crowdfunding, social
product development, 3D printing, user innovation, open -source systems and others
have caused a shift in traditional methodologies, and have staged an attack on the
organizations' social division's primary structure of labour (Redlich et al., 2015). This,

in turn , has led to the need br organizations to make fundamental changes to their
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established business modelsto achieve success beyond theiinternal capacity by using
emerging mechanisms for developing innovations (Von Hippel, 2009; Forbes &

Schaefer, 2017.

The two main factors for the shift are the proliferation of IT-mediated technologies
and the knowledge-based economy, which encourage collaboration between different
actors ranging from suppliers, public agencies, users, stakeholders, customers and
citizens. The proliferation of these IT-mediated technologies sounds like the "signals
of change' for group activities to be performed in such a way that the transfer of
capabilities vary from professional classes to the general public (OReilly, 2007;
Redlich et al., 2015). As thesdT-mediated technologiesfacilitate information sharing,

creativity , and collaboration from varying perspectives, organizations can arrive at
breakthrough solutions compared to ind ependently solving problems (which can also
be accompanied by bias and self-serving beliefs) (Lakhani et al., 2007; Bonabeau,
2009). Figure 11 below illustrates emerging mechanisms within this era of

globalization.

Outsourcing

Crowdsourcing

Open Innovation

- -
T ——

User Innovation

Figure 1.1 The interrelationship between emerging mechanisms (Schenk & Guittard, 2009)
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The interrelationship between these mechanisms allow for similarities ; however,
differences also exist. These differences stem from the actors involved, their
motivation to participate, the contractual framework, and the innovation process
(Schweisfurth, Raasch& Herstatt, 2011). For example, although open innovation and
crowdsourcing are similar in terms of external partnerships, open innovation's
partnership occurs on an organization-to-organization basis. In contrast,
crowdsourcing offers both organization-to-organization relationship s as well as
organization to consumer relationships during problem-solving sessions (Schenk&

Guittard, 2009).

Despite the benefits, difficulties exist in adapting to these emerging mechanisms
(Palacios et al, 2016). The literature reveals the slow adoption of these mechanisms
by organizations due to their lack of transparency about internal issues and
unsuccessful implementations (Lakhani & Panetta, 2007; Forbes & Schaefer, 201§.
This study focuses on exploringcrowdsourcing in the context of its role as an emerging
mechanism to better understand its application and the processof achieving valuable

outcomes.

1.3 Limitations of the Literature: Understanding the Integration and Use

of Crowdsourcing

A more in-depth look into the literature on the integration of crowdsourcing into
organizations reveals challengesin studying the field as a whole, as well as inmanaging
crowdsourcing during the innovation process (Lakhani & Panetta, 2007; Chesbrough,
2015; Bartumeus, Oltra & Palmer, 2018). This might be due to the perception that
crowdsourcing is multifaceted and multidisciplinary , fuelled by emerging forms of

applications (Hosseini et al., 2014; Zhao & Zhu, 2014).
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An overview of available studies reveals some limitations. Firstly, previous scholars
have attempted to study its boundaries and development by utilizing various
methodologies such as case studies, surveys, statistics and systematic literature
reviews (Trumbull et al ., 2000; Brabham, 2008; Yuen, King & Leung, 2011;Zhao &
Zhu, 2014; Hossain & Kauranen, 2015; Hosseini et al, 2015;Kim, Park & Sawng, 2016;
Sivula & Kantola, 2016; Palacios et al, 2016; Lenart-Gansiniec, 2018; Ghezzi et al,
2018; Malik, Aftab & Ali, 2019). This study identifies only one other studyd conducted
by Malik, Aftab, and Ali 8 which attempts to quantify the field. This emerging field
lacks a holistic quantitative examination to map its entirety without using domain-
specific limitations where all crowdsourcing scientific domains are mapped and
categorized. Such a study would reveal applications across different domains and

intersections between them (Boye et al, 2017).

Secondly, after examining the streams of literature on crowdsourcing, a divide
emerges. Previous scholars specifically examine the use of crowdsourcing for scietific
activities (Evans et al, 2005; Wiggins & Crowston, 2011;Paul et al., 2014; Hecker et
al., 2018) while some scholars examine its use for innovation activities (Chanal &
Fasan, 2008; Afuah & Tucci, 2012; Marjanovic, Fry & Chataway, 2012;Mehtala et al.,
2016; Palacios et al, 2016). There is an evident lack of empirical work examining the
integration of crowdsourcing activities during the innovation process. Although
scientifi c activities are performed mainly for knowledge discovery, further
development can potentially improve commercial outcomes (Blackwell et al., 2009).
There also seems to be a growing interesin scientists who want to see their research
outcomes changethe world (Parcak, 2015; Williams et al ., 2018). The literature shows
the promise of innovations that have emerged from the application of basic science

(Hochachka et al.,, 2012; Tinati et al., 2015; Shirk & Bonney, 2018). Involving the
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crowd during science, however,does not always lead to commercial value, and, if it
does, this tends to take a long time due to the diffic ulties faced (Chesbrough, 2015;
Bartumeus, Oltra & Palmer, 2018). As the process of moving from science to
innovation is lin ked with myriad activities, efforts involving the crowd are influenced
by varying market-driven or technology-driven forces (Kline & Rosenberg, 2010;
Czarnitzki & Thorwarth, 2012). Organizations that seek to involve the crowd in
knowledge discovery andthen arrive at technological applications for research outputs
through open approaches must realize that new capabilities, decision-making
procedures, and structures are needed (West & Gallagher, 2006; Schlagwein et al,
2017). Most studies examine crowdsourcing science and innovation activities
separately, but this study proposes to comparatively examine crowdsourcing for
science and innovation activities to understand the similarities and differences. Once
this is clear, understanding the general crowdsourcing process, enablers, barriers and
the success factors in terms ofthe seekers skills and capabilities are proposed.
Furthermore, integrating both activities reveals how science can lead to innovation

outcomes that can potentially provide commercial value.

Although crowdsourcing 's benefits are varied and well known, the slow adoption of
crowdsourcing is prevalent throughout the literature , with organi zations portraying
skepticism when integrating the phenomenon due to their perceptions of
crowdsourcing as complicated with its implementation requiring more profound
organizational cultural changes (Estermann, 2014). Other critical arguments have also
been raised such as thepotential harm to innovation output , in the long run, concerns
over data security and privacy, the production of average quality outcomes, lukewarm
solutions, and the questionability of the data collected (Leitner, Warnke & Rhomberg,

2016). The reasons why organizations tend to struggle with the use of crowdsourcing,
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can be related to them being unaware of how to approach it, or due to information

overload, lack of financial resources, low technical expertise or weak management
procedures (Boudreau & Lakhani, 2009; Sieg, Wallin & von Krogh, 2010; Maiolini &
Naggi, 2011 which can all be reasors for the slow adoption to practice (Almirall, Lee

& Majchrzak, 2014).

Most studies have generaleed their findings based on whether they examined open
innovation as a whole or crowdsourcings use in a single industry, one country, one
application typology or one research field such as focusing onthe fashion industry or
the research field of dolphins monitoring ( Marjanovic, Fry, & Chataway, 2012;Chun,
Song& Ko, 2014; Schlagwein & Andersen, 2014; Mehtala et al., 2016; Qin et al., 2016).
This study, however, comparatively investigates crowdsourcing science and
innovation uncover the key influential factors that act as enablers or barriers for
effective crowdsourcing utiliz ation. It is important to not only identify the underlying
factors that have either a positive or negative effect but also to attempt unify ing them
under their contextual determinants. "The contextual determinants™ are the umbrella
terms that enable unifying the uncovered enablers and barriers.Figure 1.2 below gives

an overview of this research study.
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Figure 1.2 Overview of research study
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14 Theoretical Background

To broaden the understanding of organizations effectively using and managing
crowdsourcing during the innovation process, levels of analysis are required. That is
to say, it can beassumed that the use of crowdsourcing might involve some technical,
organizational, process or industry level input ; hence, some levek of this analysis will
touch these areas but not entirely in-depth, as this study focuses on a process and

organizational (seeker) perspective.

This study comparatively examines two crowdsourcing processes (science and
innovation) based on the input-processoutput (IPO) model (Marjanovic, Fry &

Chataway, 2012 which contends that a system can be anajzed to uncover its general
process components and the seekers underlying activities to achieve outputs
(Scheerens, 1990 Gregor, 2006). The IPO model can provide a basefor studying a
phenomenon such as crowdsourcingto uncover its specific characteristics (Pedersen
et al., 2013). Furthermore, identifying the factors that act as enablers or barriers to

the use of crowdsourcing when examining more than one crowdsourcing activity

would be a good contribution to the available literature (Zhao & Zhu, 2014). From this

perspective, crowdsourcing is viewed as a technological innovation. Many factors

under varying contexts emerge, however, influencing organizations capabilities.

Organizations are required to understand elements of crowdsourcing like the need to

define the problem, reasons for crowd participation, defining the rules of initiatives,

establishing and maintaining engagement.

This study takes a factorial angle that influences the application of crowdsourcing from
an organizational perspective. Theories sut as Diffusion of Innovation (DOI),
Technology Acceptance Model (TAM), Theory of Reasoned Action (TRA) were

considered, however, due to these theories focus technecentric determinism or
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individual factors ( Eze et al., 2013; Vakatesh, Davis & Morris, 2007 ), the technology-
organization-environment ( TOE) is selected as the most suitable due to its more
flexible constructs and focus on organizational factors. This helps in identifying and
unifying broader factors that not only emphasize on technology-related factors but
also organization, industrial and individual factors which is an identified gap in the
study (Luttgens et al., 2014). The TOE is selected as it helps to achieve the aim of this
study. For the purpose of this study, a TOE approach to unifying and clustering the
inhibiting and enabling factors under their respective contextual determinants is
proposed. The TOE framework provides flexibility in assumptions due to the
unpredictability of people, organi zation actions, and capabilities during innov ation
utiliz ation (Tornatzky & Fleischer, 1990; Oliveira & Martins, 2011; Awa, Ukoha & Igwe,

2017; Chauhan et al, 2018).

The majority of studies sparingly examining crowdsourcing in an integrated fashion.
To resolve the limitation in the literature , this study combines perspectives from
innovation management based on the input-processoutput (IPO) model, which
allows for comparison and uncovering a holistic view of crowdsourcing during
organization's innovation process. This attempt would allow for examining how
science canlead to achieving innovative outcomes by leveraging the crowd (Stodden,

2010; Chesbrough, 2015.

15 Research Questiors
The principal aim of the research thesis is "to examine the process of

crowdsourcing use , the key factors that  influence the effective use and its

integration during the innovation process

To examine the process, the study seeks to cluster the crowdsourcing field to identify

the main domains and theoretically construct a holistic framework of the
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crowdsourcing process comparing crowdsourcing ectivities (Marjanovic, Fry &
Chataway, 2012;Randhawa, Wilden & West, 2019). In general, studies revealing the
general process from a seekers' perspective based on varyingctivities to identify
organizations management procedures, barriers, needed success factors in terms of
skills and capabilities are rare (Cox et al, 2015; Ghezzi et al, 2018). The study also
attempts to theoretically identify the enablers and barriers that influence

organizations effective use of crowdsourcing (Littgens et al., 2014; Zhao & Zhu, 2014).

In addition, it also seems the literature on innovation management has examined
separate crowdsourcing use for innovation and science. The integration of
crowdsourcing science and nnovation activities allows for examining the integrated

crowdsourcing nature during the entire innovation process, which relatively starts

from science and ends with an innovative outcome. This study aims at being the first
to propose its combined use during the entire innovation process, which relatively
starts from science to innovation (Stodden, 2010; Chesbrough, 2015; Smart et al.,
2019). In support of the aim and objectives of this research, the following research

guestions will be addressed:

1. What are the key domains and sub-domains of the crowdsourcing field?

2. What is the general crowdsourcing processas well as the enablers and barriers
for the application of crowdsourcing science and innovation activities?

3. How can organizations manage crowdsourcing eactivities and integrate

crowdsourcing science to innovation?

16 Overview of Research Methods, Types of Data and Analysis
To fulfil the scopeand goalsof this study, a large set of publications and interview data

in the field has been gatheredfor analysis. To examine the largevolume of publication

data, the study utiliz ed text-mining techniques through the use of VOSviewer software.
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The software proved immensely valuablein achieving a variety of objectives, such as
the mapping of the crowdsourcing fiel d, as well as identifying emerging crowdsourcing
applications, crowdsourcing tasks, emerging trends and linkages. This study
contributes to publication collection methods. Although a number of difficulties arose
from this attempt, it improves the current p ublication collection methods on the field

of crowdsourcing.

Publications are used as a data source because they reveal the growth and development
of scientific fields. This approach relates to a quantitative method of conducting
research, and, although a vast number of researchers utilize approacheslike surveys
and questionnaires to understand happenings within a social construct, the use of
publications can emphasize the trends within a research field (Kovéacs et al., 2015).
Generally, three publication analysis methods exist: bibliometric, scientometric and
infometrics. This study utili zes a scientometric approach to analye publications in
order to achieve the research objectives. Publications carbetter represent the trends
and focuses of research amongst researchers which might not be uncovered during
other quantitative methods. This can help to provide more d escriptive results and to
understand a research field better, because othe more insightful perspective one gets
when text is clustered and analyzed based on the observable nature of a field, subfields,
and linkage between subfields in a research domain. Considering this view,

scientometric publication analysis was considered the best approach for this study.

Scientometric public ation analysis of crowdsourcing can be beneficial to various
individuals, organi zations and institutions & professional scientists, academics,
research and development managers, policymakers, managers and academigsto
name a few. The crowdsourcing field has evolvedto be viewed with amultidisciplinary,

multidimensional and many-sided perspective (Cullina, Conboy & Morgan, 2015).
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Accordingly, text-mining methods were applied to gather publications on
crowdsourcing, insights and statistics on the research domain and sub-domains, in
combination with scientometric techniques, were used to understand the intellectual
structure of the field. The Web of Science database was sourced with an optimized data
gathering methodology. The gathered data was analysed withVOSviewer software
through text co-occurrence analysis to determine emerging clusters and themes.

Further details of this process are provided in the methodology section of this study.

To increase the depth of the findings and fulfil the study's objectives, a mixed-method
research approach d utilizing both quantitative and qualitative data 6 was used
whereby the quantitative component comes from publication data analysis and the
gualitative data is collected through key informant interviews. This study followed a
sequential explanatory mixed-method approach in which the publication data was
analyzed, and the results were followed up with interview data analysis (lvankova,

Creswell & Stick, 2006).

Although this approach has its weaknesses in terns of the length of time needed, the
advantages of its straightforwardness and the opportunity to explore an emerging area
such (crowdsourcing) provided much insight. Thus, certain individuals in
organizations were interviewed based on the identified research clusters and
application activities according to the publication data analysis. Following this, semi-
structured key informant interviews were used to collectthe required qualitative data
with interview questions designed based onthe review of the liter ature, as well as the
aims and objectives of the study. The qualitative data were coded and analyzed with
the use of Nvivo (11 and 12) softwargand the findings are presentedin a key informant

design based on the comparative crossexamination of crowdsourcing activities.
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1.7 Contribution to the ResearchStudy
This research study contributes to the existing literature on crowdsourcing by

providing a conceptually developed and evidencebased research. Tle contributions
of this study are theoretical, practical and methodological. This section will give a

summary of the contributions of this study.

The theoretical contributions of this study are related to the theoretical frameworks
that have been adapted and tested in this researchand can be used in future studies.
The first relates to the holistic crowdsourcing process by proposing a model based on
a comparative examination of two crowdsourcing activities (crowdsourcing science
and crowdsourcing innovation) to uncover and understand the entire process's phases,
management activities and relationships. This research study builds upon perspectives
from the input-processoutput (IPO) model ( Scheerens, 1990;Gregor, 2006). This
model was the first to identify the relationship between phases, including their
similarities and differences. Furthermore, the model features merging both
crowdsourcing science and innovation into one holistic framework, which is broken
down into input, process and output. In addition, the essential success factors
(managerial skills and capabilities) and contribution evaluation mec hanisms are
identified as new contributions ( Marjanovic, Fry & Chataway, 2012; Ghezzi et al,

2018).

Secondly, this study built upon the perspective of the crowdsourcing process for
sciencepurposes (Cooper et al, 2007; Devictor, Whittaker & Beltrame, 2010; Newman
et al., 2012; Shirk et al., 2012; Parrish et al., 2018) and the crowdsourcing process for
innovation purposes (Ebner, Leimeister & Krcmar, 2009; Saldanha et al, 2014; Zhu,
Sick & Leker, 2016; Ghezzi et al, 2018), bringing together both forms to propose that

the crowd can be utilized during the innovation process. Based on the FP-O theory,
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this study proposes an integrated framework that illustrates how organizations
integrate crowdsourcing activities by leveraging the crowd for crowd-based science
which can lead to crowd-based innovation (CS Si CS 1) or, conversely, crowd-based
innovation leading to crowd-based science (CS I CS S) Stodden, 2010; Redlich et
al., 2015; Chesbrough, 2015; Bartumeus, Oltra & Palmer, 2018; Nascimento et al.,
2018; Hecker et al., 2018). The proposedintegrated CSCImodel is the first to illustrate
how the involvement of the crowd through the use of crowdsourcing allows for an
inclusive, participatory and iterative process. In this process, science that leads to
knowledge discovery can be developed into commercial innovation and vice versa. In
addition, the use of the crowd for innovation activities can also further lead to
continuous science activities such as testing of hypotheses andfurther knowledge
discovery. This is a novel contribution of this study as the proposed framework enables
a pictorial view of how organizations can manage open processes integrating

crowdsourcing.

The review of previous studies has clearly identified barriers that separately influence
crowdsourcing for innovation and science activities. This study classified and unified
the barriers and enablers based on the technology, aganization, environment
framework and their relative context s, which is a significant input to the field ( Maiolini
& Naggi, 2011;Lukyanenko, Parsons& Wiersma, 2011;Simula, 2013; Lewandowski &
Specht, 2015;Zahay, Hajli & Sihi, 2018). This study contributes the identif ied enablers
and barriers for the effective use of crowdsourcing by comparing its use for science

and innovation activities (Zhao & Zhu, 2014).

This study also provides methodological contributions proposing the mapping of the
crowdsourcing research field into domain clusters and applications (Ozcan et al,

2020) . The clustering of sub-domains is further linked with the relevant applications
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and tasks; hence it provides a hierarchical taxonomy for other scholars and industrial
practitioners. The linkage between research domains and sub-domains is examined to
show the interrelat ed nature of crowdsourcing research. The results are illustrated
with examples showing a broad spectrum of crowdsourcing applications and methods
in different conditions ( Tripathi et al ., 2014; Kullenberg & Kasperowski, 2016; Hossain
& Kauranen, 2015).

In summary, the contributions of this study are as follows:

1 Organizations' management and integration of crowdsourcing Sl during the
crowd-based innovation process;

1 The comparative examination of crowdsourcing activities (science and
innovation) based on P-O theory to uncover the general crowdsourcing
process, evaluation mechaiisms and success factors in terms of skills and
capabilities;

1 Uncovering and unifying the underlying factors that act as barriers and
enablers to the effective use of crowdsourcingbased on theoretical contexts;

1 The search string and conceptual framework to arrive at a mapped
crowdsourcing field, as well as it's boundaries, domains, sub-domains,
emerging applications and tasks.

The next section will give a breakdown and outline of the thesis.

1.8 Thesis Outline
Chapter 1 provides an overview of the limitations of the existing literature on

crowdsourcing's process and integration, atheoretical background, an overview of the
research approach and the contributions of the study. Chapter 2 provides a
background of the study by elaborating more on the history of crowdsourcing, its
pillars, and applications as well as explaining related theories and frameworks that

would assist in achieving the aim and objectives of this study. Chapter 3 summarises
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the literature reviewed on the use of crowdsourcing during the innovation and science
stagesto uncover the process, success factors, enablersand barriers. Chapter 4

provides the methodological approach utili zed to achieve the research objectiveswith
justifications for the methodological choice s. Chapter 5 outlines the findings of the
guantitative section of this research study by revealing the main research domains,
sub-domains, and related tasks of the crowdsourcing field. Chapter 6 outlines the
findings of the qualitative research by revealing the holistic process, key phases
components, enablers, barriers and integrated crowd-based innovation process

Chapter 7 provides an avenue to discuss the findingsand conclusions.
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Chapter 2: Background of the Study

2.1 Introduction
This chapter outlines this research's background, the desire to extend the knowledge

of crowdsourcing and its applications. This chapter examines the existing literature
concerning the emergence and development of crowdsourcing This is doneto clarify
what crowdsourcing means, exploring its roots and relationship swith outsourcing and
innovation management, since the concept can mean different things to different
people. This chapter will highlight crowdsourcing's definitions , as well as itspillars,
tasks, and benefits found within the existing literature. This chapter also gives
overviews of the existing literature on i nnovation management techniques, models
and research proceses, this will reveal the key phases of innovation and research

processrelevant to best observe the application of crowdsourcing.

2.2 Brief History of Crowdsourcing
Although the Web 2.0 revolution and social media can beseenas leading factorsin the

development of crowdsourcing, its origins stretch back to an era before the advent of
the internet. Examples include the Longitude Prize in 1730, the creation of the US's
first weather map in 1856, Toyota's logo design competition in 1936 and the design of
Sydney, Australia in 1955 are strongly linked to the concept (Proctor, 2013; Wu,
Corney & Grant, 2014). By revealing its prior applications throughout history, the
benefits of utilizing the masses as aresource for achieving a common goal can be

realized.

According to Howe (2012), crowdsourcing began as a blended practice that combinel
concepts of outsourcing and the crowd. The concept of outsourcing isthe contraction
of various internal organi zational business functions and business need$ for

example, the purchase of services from outside service providers (Rouse, 2010).

32| Page



However, the similarity between outsourcing and crowdsourcing is the solving of
business needsby means ofsourcing solutions from external providers (Saxton, Oh &
Kishore, 2013). A variety of models can also be linked to outsourcing such as
insourcing, rightsourcing, offshoring, business process outsourcing, massive
outsourcing, voluntary outsourcing, the Cloud, and backsourcing; organizations
utilizing these concepts often reap the benefits of more outstanding quality and

cheaper costs(Rouse, 2010).

Crowdsourcing calls to mind similar business patterns with the presence of problem-
solving approaches such as transcribing ship 's logs, editing Wi kipedia, classifying
galaxies, holding idea innovation contests, and funding campaigns (Proctor, 2013).
The concept of crowdsourcing involves integrating inputs from a diverse group of

people, usually facilitated through the internet, as it provides easy accesso individual s
from anywhere in the world. In the literature, the term has been described from

varying perspectives.

According to Howe (2012), crowdsourcing has been defined asorganizations taking a
function once performed by employees and outsourcing it towards an undefined
network of people in the form of an open call. Peng and Zhang (2010) consider
crowdsourcing a tool for addressing problems in organizations and businesses.
According to Brabham (2008 ), it has been described as a strategic modefor attracting
motiv ated and intrigued individuals capable of providing solutions that are superior
in terms of quantity and quality compared to traditional f orms of business. According
to Kleeman, Vob and Rieder (2008), it has been described as the integration of
consumers during the process of creating internal value with the intention of

mobilizing and exploiting creative ideas and other forms of consumer labour.

According to Grier (2011), crowdsourcing is an industry 's attempt to use human beings
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and machines in large production systems. Doan, Ramakrishnan and Halevy (2011)
define crowdsourcing as ageneral-purpose problem-solving method.

The variety of definitions give different context s and focusesas to what crowdsourcing
can be.According to Estelles-Arolas and De-Guevara (2012), however, who performed
a textual analysis of these definitions, three common elements were identified: 1)
crowd, 2) initiator , and 3) process They combined these for a general definiti on of
crowdsourcing as: "a type of participative online activity in which an individual,
institution, or non-profit organi zation proposes to a group of unidentified individuals
of varying knowledge to undertake a task which involves problem-solving, the
proposition of ideas, contributory funding and/or experience ". For this study, it is
necessary to adopt a definition. Hence, crowdsourcing is defined here as "the use of
information technology (IT) in order to outsource any organizational function to a
strategically defined populati on of individuals (human and non -human) actors in the
form of an open call" (Kietzmann, 2017). This study's scope focuses on understanding
and integrating crowdsourcing activities concerning organizations using individual
actors from the concept above

The utili zation of a diverse workforce and knowledge residing outside the boundaries
of organizations has been seen to have realbenefits in facing challenges like
maintaining competitive advantage, increasing return on investment, undergoing
research and solving world problems. Continued deriving of these benefits requiring
new thinking, resources and capabilities to effectively navigate the unpredictable
creative and processes of managing risks and engaging with the crowd (Surowiecki,
2004; Hurni & Wiesmann, 2014; Palacioset al., 2016). Examining the literature on
crowdsourcing, crowdsourcing is viewed as a capability, method, model or tool that
can make the use of the internal or external crowd allowing the organization to

effectively arrive at outcomes that would be of value to customers or the economy in
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general (Brabham, 2008; Vukovic, 2009; Leimeister et al ., 2009; Saxton, Oh &

Kishore, 2013).

Today's operating environment can be characterized by the growing importance of

knowledge, which is further fuelled by globalized competition and the increasing
complexity of technology. Leading firms to shift awayfrom an over-reliance on strictly

using internal sources for their research and innovation capabilities (Chesbrough &
Crowther, 2006) . There are also growing studies of its efficiency, & organizations
increasingly rely on crowds to achieve series of task ranging from evaluation of TV
programs (Netflix), collection of litter ( Litterati), product design (99 Design), raising
capital (Kickstarter), problem -solving (InnoCentive) and new product development

(Fiat) (Vuculescu & Bergenholtz, 2014). Just to mention a few, organizations such as
Starbucks, Adidas, BMW, Foldit, the National Oceanic and Atmospheric
Administration (NOAA), and Ducati have also ventured into utiliz ing this approach to

improve their research and innovation performance s, thereby empowering their

operations. Crowdsourcing has become a potential for advancesin value creation,
which has attracted the attention of organi zations seekinga method to generate ideas
and solve existing problems within companies by further enhancing the power and use
of human knowledge (Hammon & Hippner, 2012). Palacios et al (2016) provide an

overview of the crowdsourcing research, revealing that most research focused on the
end functionality of crowdsourcing in the innovation process , such asend-product

development, continuous feedback, and collaborative ventures.

The literature also reveals some theoretical relationship between crowdsourcing and
open innovation. Although a general agreementexists proposing that both are based
on an open model of innovation, the majority theoriz e crowdsourcing to be an

extension of open innovationd thereby categorizing crowdsourcing as a subcategory
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of open innovation (Panchal & Fathianathan, 200 9; Knudsen & Mortensen, 2011;
Erickson, 2013). Other experts view differ concerning the context of innovation and
participation (Schenk & Guittard, 2009). Although both enable organizations to
benefit from external sources, open innovation focuses onthe innovation process and
knowledge flows between organizations, while crowdsourcing is more of the linkage of

organizations to an unidentified nexus of participants (Schenk & Guittard, 2011).

Crowdsourcing's applications are not only specific to just the innovation process; it is
widely used for other business operations, in scientific research, the mapping of
buildings, and sensing environments (Boulton et al, 2012; Mooney, Corcoran &
Ciepluch, 2013; Martinez & Walton, 2014). It is mostly deployed in situations where

there is uncertainty. Examining the applications of crowdsourcing, four key pillars are

observed the crowd, crowdsourcing platform, the crowdsourcer and the task. The next
section will give a description of the pillars that permit crowdsourcing to be used by
organization s during various activities. This would assist in broadening the knowled ge

of components that are vital for its successfulapplication.

2.2.1Crowdsourcing Tasks

This section describes crowdsourcing tasks that can be sourced from the crowd.
Although these tasks vary, manydo not satisfy companies requirements (Boudreau &
Lakhani, 2009). To obtain satisfactory solutions, understanding the types of tasksand
their requirements are essential. According to Schenk and Guittard's (2011) study,
tasks can be categorized into routine, complex,and creative. According to Schulze et
al. (2011), tasks can be categorized into quick profit, information and challenge tasks.
Although these studies attempt to categorize emerging tasks, they fall short ofcritical
theoretical criteria (Ye & Kankanhalli, 2013). Ye and Kankanhalli (2013) propose that
tasks can be categorized into four main types 1) simple tasks with low outcome variety,
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2) simple tasks with high outcome variety, 3) complex tasks with high outcome variety,

and 4) complex tasks with low outcome variety.

According to a study by Estellés-Arolas et al. (2015) comparing a variety of studies,
crowdsourcing activities fall into five main types: crowdcasting, crowdcollaboration
(crowdstorming and crowdsupport), crowdcontent (crowdprod uction,
crowdsearching and crowd analyzing), crowdfunding and crowdopinion. Although
these typeshave beenproposed, it is suggested hey be under constant review, thereby
adapting to the reality of the phenomenon. According to Ali and Allam's (2016)
comparison study on crowdsourcing initiatives, activities can be broadened into 12
categories which range from fansourcing, crowdnetworking, crowdsharing,
crowdvoting, open-source software, crowdfunding, ideation, crowdpedia, open
innovation, user innovation, s cisourcing (scientific crowdsourcing), and crowd relief.
According to Prpic et al. (2015) study, crowdsourcing activities can be categorized into
four main categories: crowd voting, idea crowdsourcing, solution crowdsourcing, and
micro -tasking. Howcroft and Bergvall-Kareborn's (2019) study was meantto identify
the challenges for work and employment, and proposed crowdsourcing activities could
be classified into online task crowdwork, playbour crowdwork, asset-based services
and profession-based freelancecrowdwork. Given the breakdown of tasks, solutions
sourced from these tasks have no clear boundaries Estellés-Arolas et al., 2016).
Summarizing previous scholars works, Table 2.1 below proposes the types of tasks

sourced from the crowd.
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Table 2.1: Sourcing from the Crowd

Forms of Crowdsourcing

Definition of  Tasks

Fansourcing

Fans that are knowledgeable and passionate about the
products.

Crowdnetworking

Occasionally discover interesting new content that is
relevant to their intellectual activities.

Crowdsearching

Search for content or micro tasking on the internet.

Crowdvoting

Voting towards predictions; communities ' judgment to

evaluate, rank, or vote for items such as books, movies,
ideas, newspapers, articles, decisions, or opinions through
textual comments, numeric scores, or tags

Open Source Software

Beta testing, a-developing.

Crowdfunding

Funding/f inancing.

Scisourcing/Citizen
science/Crowdscience

Behaviour monitoring, offering computing power,
classification, digit ization, conflation .

Crowdrelief/Crowdsupport

Offering help towards problems crisis update.

Crowdopinion/Crowdsharing

The buying or selling of shares towards insight; know-how

knowledge as in ehow.com, and expert knowledge as in
Yahoo Answer, share items such as video clipsfrom

YouTube, tagged websites like Delicious, photos as in
Flickr, music as in Napster.

Ideation/Crowdcollaboration

Assistance inproduct enhancement and development.

Crowdpedia

Share and combine information, sentences, paragraphs

User Innovation

Top-quality ideas for unique product and services.

Crowdanalyzing/Micro -tasking

Search for cantent in images or videos.

Open Innovation/ Crowdcasting

Creative skill and knowledge, e.g. designing logos or webs

2.2.2 Crowd
The crowd is defined as the large nexus of people who participate based on motivation
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The next section covers a pillar of the crowdsourcing process to describe and

understand what can be defined as"the crowd. "

(intrinsic v s extrinsic) during the crowdsourcing process. According to Hosseini et al
(2014), features that define the crowd are diversity, mass, being undefined, being

unknown, and its suitability. For example, organizations can utilize internal crowds




(employees, experts, professional scientists) and external crowds (customers, the

public, novice scientists). The next section would examine "the crowdsourcer."

2.2.3 Crowdsourcer
The crowdsourcer can also becalled a seekeror sponsor. This is generally considered

an individual, organi zation, institution, or non -profit organization , searching for a way
the crowd can complete an outsourced task. According to Hosseni et al. (2014),
common features that are related to the seeker in terms of crowdsourcing are the
development of an open call, provision for incentives, provisions for ethicality and
privacy provisions. According to Randhawa, Wilden and West (2019), other features
related to the seeker'srelationship with crowdsourcing are the definition of a solution
space, engagement of the crowd, managing crowd contributions and integrating
contributions into the internal process. The next section will describe another pillar of

crowdsourcingd crowdsourcing intermediaries .

2.2.4 Crowdsourcing Intermediaries

Technology plays a major role in extending organizations' ability to connect with

individuals in diverse regions. It provides a more costeffective way to apply
crowdsourcing and leverage the crowd's skills Inexpensive technologiesand devices
such as apps, software, mobile phone,and hardware empower the crowd to be even
more active participants during the process (Chanal & Caron-Fasan, 2008; Doan,
Ramakrishnan & Halevy, 2011 Hecker et al., 2018). The use of an intermediary allows

for mediation between the crowd, the task and the crowdsourcer.

According to Niu and Qin (2017), crowdsourcing intermediaries can be classified into
two categories: web-based and mobile-based. Theweb-based intermediaries can be
divided by their approaches, either volunteer contributory or paid contributory .

Examples of volunteer contributory approaches are Wikipedia, Linux, An droid and
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various open-source softwares that grew due to the continuous contribution from
volunteers at an international and national scale. On the other hand, a well-known
paid crowdsourcing platform such as Amazon's Mechanical Turk facilitates both
amateurs and professionalsto gain rewards and payment for completing micro -tasks.
Existing intermediaries could partly support the PDD process, for example, with
concept generation and information collection at the early design stages as well as
providing creative solutions, transcriptions, creating a brand, taking pictures or
collecting air quality information in a specific location.

These days mobile-based crowdsourcing platforms mainly exist to improve on the
drawbacks of web-based crowdsourcing platforms, as they allow individuals to mix
smartphone-based mobile technologies and crowdsourcing Mobile-based
crowdsourcing can be divided into two categories. human sensor and human
intelligence (Wang et al., 2015; Niu & Qin, 2017). It allows smartphone users to sense,
collect, process and distribute data at any time and place. This crowdsourcing
application is utilized comprehensively in environmental monitoring, intelligent
transportation, personali zed medicine, and many others. Crowdsourcing
intermediaries are considered an evolution of technology knowledge brokers, as they
have the functions of knowledge processing, knowledge generation, knowledge re-
combination and knowledge sharing that should all be executed within the
crowdsourcing process (Silva& Ramos, 2012).Intermediaries allow the generation of
distinct contributions that surface through contest, challenges, campaigns,
tournaments, competitions and programs by well -established organizations and start-

ups (Terwiesch & Xu, 2008; Boudreau, Lacetera& Lakhani, 2011).

Generally, crowdsourcing intermediaries can be categoried into (1) Corporate digital

crowdsourcing platformlicensedand run by corporati on@s
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Intermediary broker platform sowned by aservice provider company and offering fee-
based crowdsourcing services to clients (businesses/solution seekers) (Qin et al,

2016).

As new information technologies have empowered companies in solving certain
problems faster, better and cheaper compared to in-house attempts, there are

potential ly profitable opportunities in the use of intermediaries (Owyang, 2015).

4 ~ ~N )

Crowd Crowdsourcing Platform Crowdsourcer

Figure 2.1 Pillars of crowdsourcing (Hosseini et al ., 2014; Mtsweni, Ngassam & Burge, 2016)

. J

Figure 2.1 above gives a holistic illustration of the pillars that are needed for the
application of crowdsourcing. The next section will propose the benefits of using

crowdsourcing.

2.3 Benefits of Crowdsourcing for Science and Innovation Activities

Understanding the potential benefits of crowdsourcing can help in pinpointing its key
drivers. Crowdsourcing, as an umbrella term, has multiple overlapping applications
within a variety of disciplines, emphasizing its usefulness. The evolving terminology
has generated a list of overlapping terms like user-powered systems, user-generated
content, community systems, peer production, social systems, collective intelligence,
human computation and mass collaboration (Von Hippel, 2009; Aitamurto,

Leiponen and Tee, 2011;Hossain & Kauranen, 2015). The expectations and drivers
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vary depending on the context, organization or industry. This section will discuss the
use of crowdsourcing andhow the literature on the subject providesinsights and fresh

perspectiveson crowdsourcers.

2.3.1 Creative andProblem-Solving
Organizations use of the crowd through intermediaries such asThreadless, 99 designs,

Crowd Spring, for example, have allowed for the development of creative designs for
logos, photos, brochures, clothing and accessories at a lower cost. Intermediaries such
as iStockphoto provide photographs and animated clips created and voluntarily
uploaded by the crowd to organizations, which would have beenmuch more expensive
if done through employing professionals (Whitla, 2009). Shifting to more technical
issues faced by organizations such as research and development problems,
InnoCentive and NineSignma are prominent intermediaries that have enabled
organizations to solve problems they face. By opening challenges with monetary
rewards, organizations such as Dupont, P& G, and GlaxoSmithKline have leveraged
solutions for problems by, for example, creating methods to prevent the breakage of
shack chips, the proofing of preparatory research, and providing an optimum way to
transfer the chemical powder to a container (Erickson, 2013; Lakhani & Panetta,

2007).

2.3.2 Collective Intelligence, Data Collection and Knowledge Sharing
The involvement of the crowd has been beneficial for collective intelligence initiatives

that can be traced tothe earliest records of the Chinese locust outbreaks (Tian et al.,
2011). The use of online networks has followed macro trends such as citizen science,
data-intensive science, collective intelligence and open scientific outputs with
common examples such as data collection, knowledge sharing with prominent
platforms such as Wikipedia, Youtube and open source software(Erickson, 2013; Jane

Budge et al, 2015, Szkuta & Osimo, 2016). The phrasing "citizen science' has been
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usedrecently to describe crowdsourcing in science as a research techniqu¢hat utili zes
the members of the public to analyze or gather data (Mizuyama et al., 2013; Clarke et
al., 2017). The nature of this project tend s to range from contributory, collaborative ,

and co-created while some have also been classified as action, conservation, virtual,

educative and investigation (Wiggins & Crowston, 2011;Follet & Strezov, 2015).

Crowdsourcing science can be observed takingzarying approaches in many scientific
disciplines. Opening up the scientific process is not only done for sharing information ,
but also for increasing participation and ensuring that new knowledge is coproduced,
leading to it making a better impact and societal improvement of user communities

(Smart et al., 2019). Scientists that utilize crowdsourcing can choose from two
perspectives, either contributing towards a solution and requesting a solution to a

problem (Schildhauer & Voss, 2014). Generally, the scientific processcomprises basic
research and applied research with the intention of scientific discovery (Kline &
Rosenberg, 2010). Scientist' use of crowdsourcing towards scientific activities is
intended to achieve certain objectives depending on their perspectives. From an
academic perspective, they want transparent and accessible knowledge. From a policy
perspective, they seek new approaches to design andto develop efficient policy
recommendation. From a citizen and business perspective,they are concerned with
copyright, knowledge transfer mechanisms, and citizen engagement (Vicente-Saez&

Martinez-Fuentes, 2018).

The collective actions, wisdom and abilities of the crowd have enabled experts to
undergo research and successfullyachieve outcomes that would have been difficult to
accomplish due to the magnitude of the tasks, data and research project. For example,
the collaborative annotation efforts of the crowd in regards to texts, pictures, audio

recording and videos have aided users in obtaining a deeper understanding of
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materials compared to analysing digital content without such collaborative efforts
(Parent & Eskenazi, 2011;Raddick et al., 2009; Cappa et al., 2016;Evanini & Zechner,

2011; Chen& Tsay, 2017).

Another example is the use of the crowd for research projects such as translational
medicine, or the monitoring of bird s and invasive plant species by research scientiss
and institutions such as the National Institutes for Health (NIH), National Centers for
Advancing Translational Sciences (NCATS), the Nature Reserve and so on.
Implementing citizen science methods within translational pathways has provided

opportunities to seize and drive advances in areas sub as medical care. The
MyHeartMap challenge is an example that presents citizens with the task of
programming dynamic maps indicating defibrillators within communities for

emergency use McGill, 2013). A study by Ranard et al. (2014) reviewed the use of
harnessing the input of the masses to advance healthrevealing task application
categories rangng from problem-solving, data processing, monitoring, and
surveyingd further showing it to be a viable way d increasing computer recognition
accuracy, and a low-cost alternative to more traditional behavio ural research,

engagng with multiple people and produc ing scientific discoveries.

This study would adopt the term "crowdsourcing science' as a description for the use
of crowdsourcing towards activities like scientists connecting with individuals and

communities to collate data or run through tasks, and scientists connecting with other
scientists or research labs to conduct research into séentific questions ( Schildhauer &

Voss, 2014).

2.3.3 Value and Production Innovation
The involvement of the crowd (users, customers and stakeholderg through focus

groups, guestionnaires, surveys, category appraisal,and empathic design has always
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been utiliz ed asa source of input for organi zations (Von Hippel, 1978; Grunert et al .,
2011, EstradaFlores, 2010). The advent of crowdsourcing, however, has provided an
additional and easiermeansfor consumer involvement at a very low cost(Hoyer et al.,
2010). Both the reduction of innovation failures and the improvement in return on
funds invested are mainly determined by the capability of innovations to meet
customer's wants and needs Bretschneider & Zogaj, 2016). The use of crowdsourcing
during several stages of new product development for tasks such idea generation,
design, prototyping, testing, funding , and others allows organizations to invest heavily
in innovative ways to support new idea processes hat will help them gain intelligence
and discover emerging technologies, and, ideally, make them market winners or early

followers of market leaders (Westerski, Dalamagas& Iglesias, 2013).

As crowdsourcing is aimed at a broad network of people, it isconsidered a good form
of delivering innovation (Zhu , Sick & Leker, 2016). Evidence of this can be foundin
IBM's Innovation Jam (Bjelland & Wood, 2008), Emotionali ze Your Light by OSRAM
(Hutter et al ., 2011) and Muiji (Nishikawa, Schreier & Ogawa, 2013. Collectin g ideas
during idea competitions as a customer integration method during the first stage of

the NPD process allowsfor generating ideas and collaboration based on thequalitative
winning ideas (Leimeister et al., 2009; Jeppesen and Lakhani, 2010. Another
example is an organization's collaboration with the crowd to arriv e at winning ideas
using various approaches d consensus, averaging, polls,and collaborative filtering

(Fuchs & Schreier, 2011;Poetz & Schreier, 2012).

Regarding the use of the crowd during design approaches,organizations utilize two
approaches human-based genetic algorithms and design competitions (Wu, Corney&
Grant, 2014). For example, United States electric utilities held the SERP design

competition s to develop and manufacture refrigerators that delivered more energy
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savings, which led to a disruptive impact on the refrigerator models in the industry.
Another example is the US Defense Advancel Research Project Agency(DARPA)
competition for driverless vehicles, which enabled the development of usable designs
(Lampel, Jha & Bhalla, 2012). The human-based genetic algorithm not only allows the
crowd to generate ideas but also evaluate which designs are bestthereby enabling
organizations to choose the most creativepossibilities (Wu, Corney & Grant, 2014).
As product innovation is not a linear process, crowd involvement has enabled
organizationsto test and fund conceptsto gauge a new product's desirability (Kunz et
al., 2017). The funding of innovations supports the development of anything from a
new product being launched to entire start-up operations (Golic, 2014; Meyskens &
Bird, 2015). Research shows that good collaboration with consumers decreass the
number of faulty pro totypes until the desired product is achieved reduces
development costsinto accomplishing certain innovation, and brings about a higher
creative efficiency (SanchezGonzalez& Herrera, 2014; Vuculescu & Bergenholtz, 2014.
Also, the lessexpensiveacquisition of consumer ideas and the outsourcing of the new
product development process gives organizations faster time to market, areduction in
the risk of product failure , and post-launch gains by means of continued product
development and exploration into further usages (Hoyer et al., 2010).

Crowdsourcing research has also been examined within the context of marketing
activities, with pioneering companies such as Threadless, iStockphoto and Apple
(Marsden, 2009). With the failure rate of new brands st ill considered high, experts
have suggested this might be due taafailure to understand consumer needs(Nadange,
2014). The generalconsensusis that firms can integrate the crowd at any stage ofthe
NPD process,with the crowd given different roles and tasks depending on the stages
in which they participate (Mladenow, Bauer & Strauss, 2014).Overall, crowds can be

utili zed for a variety of tasks that can benefit organizations. As this study is within the
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scope ofinnovation management, the next section will investigate the relationship
between crowdsourcing and innovation management theories in order to better
understand its use during phasesas well as providing a better understanding of the

management of activities during organi zation processes.

2.4 Innovation and Innovation Management Techniques
This section will clarify and provide an overview of the development of the term

innovation , its benefits, and innovation management techniques. This is examined to
understand its components and relationships, which may be relevant to the

application of crowdsourcing.

A variety of scholars have attempted to definethe term "innovation ." One writer refers
to it as the implementation of changes that are new to any organization (Mohr, 1969).
Rogers (2003) defined innovation as an idea, product, technology, or program unique
to an individual or organi zation. Innovation has been regarded as any method,
process, policy, structure, product or strategy being novel by its adopters (Choi &
Valikangas, 2001). According to Schumpeter (1934), innovation can be defined as the
formation of new products, new processes, raw materials and new organiations. The
term itself is a broad concept that can be understood invarious ways, but a morerecent

definition is offered by (Trott, 2017).

"is the management of activities and the successful implementation of ideas within

an organi zation ."
In practice, innovation implies the exploitation of new processes, systems, services,
and initiatives in order to improve the quality of work, thereby adding value to it.
Generally, innovation drives the achievement of competitive advantage, response to
consumer needs and economic growth as a whole (Sood & Tellis, 2005; Carlin &

Soskice, 2006). The possible applicability of innovation shas been studied ina variety
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of disciplines through different le nses of analysis. Innovation types can range from
product, process, technology, operational, management, organizational, business
model, system infrastructure, collective, collaboration, societal, and inter-
organizational, given their diverse applicability ( Bessant & Tidd, 2011; Lazzarotti,
Dalfovo & Hoffmann, 2011; Boons & Ludeke-Freund, 2013; Trott, 2017). For this

study, crowdsourcing is perceived as a technobgical innovation.

The tammmvation management o alludes to the

processes of innovation (Igartua, Garrigos & Herva-oliver, 2010). Certain elements
such asthe environment an innovation surfaces, organizational structure , leadership,
and culture have led to little consensus on how the process should be presented
(Rothwell, 1994; Eveleens, 2010; Oke, 2007. However, as the processdoes not occur
in a vacuum, most authors propose the process begins with searching for an ida (a
necessity) and ends wi t h attaining value
techniques and capabilities. Over the years, innovation management models have
been developed to simplify its representations, with some presenting the process as
linear (D aft, 1978) and others viewing it as dynamic and recursive, characterized by
feedback and feedforward loops (Schroeder et al., 1989). Prominent examples include
the trial and error approach, industrial scientific curiosity -driven model, coupling
model, technology push, market pull theories, interactive models of innovation, and
the rest (Rothwell, 1992; Cooper & Kleinschmidt, 1987; Verloop & Wissema, 2004;

Hansen & Birkinshaw, 2007).

However, innovation management consists of tools and methodologies that assist
organizations in adapting to changing market challenges. It is said that the lens
through which innovation management is viewed determines its interpretation (Phaal,

Farrukh & Probert, 2006). Overall, as there are no exact correlations between an
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organizat i on 6 s s p eand theimethopdalogids usedro solve them, there is no
generalized closed set of proven innovation management techniques for each specific
problem. Instead, the challenges faced are solved as a whole (Hidalgo & Albors, 2008).
Table 2.2 below illustrates the clusters of innovation management techniques utilized

by organizations.

Table 2.2: Innovation Management Techniques

Innovat ion Management Techniqu es Methodologies and Tools
Knowledge management techniques Knowledge audits
Knowledge mapping
Document management
Intellectual property rights management
Patent analysis
Business intelligence
Technology watch
Road-mapping
Customer relationship management
Lean tools 8 Justin Time
Processbased management
Six sigma and problem-solving
Team-building
Networking
Supply chain management
Industrial clustering
Collaborative projects
Outsourcing
Teleworking
Corporate intranets
e-Learning
Online recruitment
Research and Development Marketing
Brainstorming
TRIZ
Lateral thinking
Mind mapping
Creativity workshops
Expert panels
Project management
Project appraisal
Project portfolio management
CAD systems
Rapid prototyping
Value analysis
Benchmarking
Workflow
Concurrent engineering
Lead userbased NPD
Quality function deployment
Business simulation

Technology management and market
intelligence techniques

Lean techniques
Continuous improvement

Cooperative and networking techniques

Human resources management techniques

Interface management techniques
Creativity development techniques

Innovation project management techniques

Design techniques

New product and service development
technigues

A=A =0-—0_-0_-0_0_0_0_9_-9_90.-0_-9_-9_-0._-0._-299.-.9-29_-92_-92_-92-9_-9_-9_-9_-9_-9_-9_9_-44_-9_-9_-9_-4._-4_24._--a.--4a-2

Entrepreneurship management techniques
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Business plan

Spin-off from research to market

Investment/financial analysis

Research and development financing
Organizational techniques Virtual enterprise

Modified from (Hidalgo & Albors, 2008; Igartua, Garrigos & Herva -oliver, 2010; Skalkos & Bakouros, 2011; Albors-Garrigos,

Innovation finance techniques

= = =4 (=4 —Aa

Igartua & Peiro, 2018)

The table above shows that these techniques vary according t¢ he or gani zat.
problem, strategy, tools, methodologies, and innovation phases Nevertheless,studies

show the benefits of adopting and implementing innovation management techniques .

Studies by Steiner et al. (2009), Retkoceri & Kurteshi (2019), Ning et al., (2006),

Lathje and Herstatt (2004), Darroch and McNaughton (2002), Muller , Valikangas and

Merlyn (2005), Blindenbach Dr i essen and Van Dekultaaidloisug 20
Vilys (2008), Igartua, Garrigos and Herva-Oliver (2010), Schuh, Lenders, and Hieber
(2011),Huesig and Endres (2019) are examples, where the utilization and combination

of innovation management techniques can enhance firm performance. Investigating

specific innovation management techniques during the innovation models can

uncover insights on its utilization. The next section will examine the process of

innovation management models and their development over the years.

2.5 Innovation Management Models
This section will in vestigate the models and process of innovation over the years,

which have helped organisations maintain an advantage in markets and have also

caused a change in management procedures.

The management of innovation involves novelty in organizational change. According
to Birkinshaw, Hamel , and Mol (2008), there are four distinct perspectives on the
management of innovation : institutional, fashion, cultural , and rational; these
perspectives assist in the understanding of innovations. Examining innovation as a

process helps one identify the phases and its management activities (Tidd & Bessant,
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2018). Over the years, a number of authors have provided guidancefor examining
innovation management models, including Van De Ven and Poole(1990), Verloop and
Wissema (2004), Cormican and Sullivan (2004), Hansen and Birkinshaw (2007),
Jacobs and Snijders (2008) and Trott (2017). Each giving guidance on the process as
countless innovations have been developed such as the light bulb, development of
medicines, democracy as a form of government, Dyson air multiplier (Eveleens, 2010;

Trott, 2017).

The literature reveals that the generational pattern of innovation models has been
shifting from linear forms to more interactive models (Berkhout et al., 2006; Bagno,
Saleno & Silva, 2017). These models (drive) range from the first generation
(technology push), secondgeneration (market pull), third-generation (the
combination of technology push and market pull), fourt h-generation (aided by alliance
and partnerships), fifth -generation (a network of relationships) and sixth generation
(collaboration with internal and external actors). Generally, there are two parallel
paths involved in the innovation process: one involves the generation of ideas (idea
generation), development of concepts (concept development) and comprehensive
engineering; the other involves internal R&D (technology push) or marketing analysis

(market pull) and market research (Tran, Hasan and Park, 2012).

Organi zationods can either foll ow a cl osed
(Chesbrough, 2003). Organizations working with closed innovation logic are

constrained to generating their own ideas, products and traditional market launch

with little or no feedback from stakeholdersdue to the encouragement of self-reliance,
control and |l ack of c¢onf iCdeshnoagh, 2008). Whikeéhisot her s
led to breakthrough discoveries (Evans & Varaiya, 2003; Abrantes-Metz, Admas &

Metz, 2004; Castellion & Markham, 2013), the utilization of traditional closed
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innovation models have increasingly been challenged due to concerns with ex
employee knowledge spill out, and fast time to market for many products and services
(Chesbrough, 2003; Lakhani, 2006; T eece, 1998; Livieratos, 2008; Buecheler et al,

2010; Smeilus, 2015. Hence, the shift to a logic of less control and exclusion.

Open innovation models support the leveraging of internal and external ideas as well
as internal and external pathways to market, strengthening an advantage in markets
and generating insights on future needs (Enkel, Gassmann and Chesbrough, 2009;
Leiponen and Helfat, 2010). New products such as the case of the iPhone (Apple) and
the Bagless vacuum cleaner (Dyson) were introduced into mature industries
domi nated by |l arge multinational firms who
product technical superiority, paid the penalty (Tzokas, Hultink & Hart, 2004,
Spithoven, Vanhaverbeke and Roijakkers, 2013). Prodwts launched by these
companies saw a rejuvenation of industries by redefining an already competitive
market. This generation of models requires interaction networks with the ease of
contacts, effective business models, and trust between stakeholders and atural
conditions, to support collaboration and create value. Figure 2.2 below illustrate the

open innovation model.
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Figure 2.2. Sixth-generation model ( Chesbrough, 2003; Bagno, Salerno & Silva, 2017)
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In this innovation mode |, the origination of research and innovation discoveries can
emerge inside organisation processes Although thesediscoveries can leak out either
in the research or development stage through mechanisms such as IP management,
external licensing, and start-ups (Chesbrough & Crowther, 2006) . The presence or

seeking of effective organizationds business

The drive for external sourcing is emphasized by two types ofmotivations: improved

efficiency through economies of scale and access to innovdions (or innovation

producing capabilities) not held by the focal firm. Actors involvement and use of

external resources during innovation and research activities have been observedby

various researchers considering how organisationséabsorbed knowledge is essential

for any operationd s s u/AdanessBessant &Phelps, 2006; Hidalgo & Albors, 2008;

Livieratos, 2008). As the abundance of knowledge supports open innovation

processes it enables the opportunity to experiment, weed out false prospects as well

as the conversion ofabandoned projects into valuable outcomes through managing IP,

licensing and research partnerships (Chesborough 2003). Generally, the shift of

innovation beyond the boundaries of an organization allows for exploiti ng of both

internal and external pathways. Al t hough terms such as fAcl osed
used to describe innovation management techniques, studies revealthat innovations

vary in a continuum between these extreme modes and to deal with these two
extremes, organi zationods shoul d i mbi be a d

(Laursen & Salter, 2006; Lazzarotti & Manzini, 2009; Trott & Hartmann, 2009) .

This section shows the shift in t he development of innovation management models
utili zed to develop, improve products and create value. This was done to enable the

researcherto understand how the innovation process has progressed over the years to
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assist in the development of a holistic framework utilizing crowdsourcing during the

innovation process. The next section will identify the stages of the research process.

2.6 Phases of the Research Process

This section will discuss the process of research activities to identify the main phases.
Traditionally, the research process is composed of several stages which are dependent
on the type of research discipline, the actors involved and the research method.The
research process is observed as a series of methods for carrying out scientific resech.
Over the years,avariety of models have emerged, such as traditional science, scientific
consulting, adaptive co-management, participatory action, and the community
engagement research process (Cooper et al., 2007)According to Tripp (2005), the
research process is broken down into planning improvements to practice, acting to
implement proved improvements, monitoring, and describing the effects of the action
and evaluating the action. Biucheler and Sieg(2011) examined the use of crowdsourcing
within scientific processes, and proposed that the research process is to define a
guestion, develop a methodology, develop a proposal, obtain funds, identify workers,
set up a laboratory/field group, gather information and resources, form a hypothesis,
perform experiments, collect data, analyse data, interpret data, draw conclusions,
publish results, secure IP and retest. Mertler (2012) proposed that the research
process follows phases such as planning, acting, developing and reflectingTable 2.4
below illustrates the breakdown of the research process uncovered in the literature

with Mertler (2012) closely examined for this study.
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Table 2.3: Stages of the Research Process

Author | Crawford &Stucki Biicheler & Tripp (2005) | Defrijn etal. (2008) Mertler (2012)
s (1990) Sieg(2011)
Stages
1 Problem identified Define the Plan an Planning Planning phase
question improvemen 1 Preliminary 1 Identifying and
t to practice diagnosis limiting the
1 Data topic
gathering 1 Gathering
1 Feedback on information
results 1 Reviewing
1 Action literature
planning 1 Developing a
research plan
2 Research plan Develop a Act to Action Acting phase
developed methodology | implement 1 Learning 1 Collectinglata
1 Community planned process 1 Analyzing data
selected improvemen M Action
1 Funds t planning
secured 9  Action steps
3 Intervention or data | Develop a Monitor and | Results Developing phase
collection proposal describe the 1 Changes in 1 Developing an
1 Data effects of the behaviour action plan
collection action 1 Data
instrument gathering
s designed measuremen
1 Researcher t
recruits
community
subjects
4 Analyze data Obtain funds | Evaluate the Reflecting phase
outcomes of 1 Sharing and
action communicatin
g results
1 Reflecting the
process
5 Interpret data and Identify a team
disseminate results | of coworkers
to peers and
academic community,
6 Setup a
laboratory/fiel
d group
7 Gather
information
and resources
8 Form
hypothesis
9 Perform
experiments
and collect
data
10 Analyze data
11 Interpret data
12 Draw
conclusions
13 Publish results
Secure IP
14 Retest

55| Page




Many authors have utilized the research process to uncover major findings in scientific
fields (Crawford & Stucki, 1990). According to Bucheler & Sieg (2011), the scientific
research process starts with theinception of an idea, the formulation of a problem
statement or hypothesis, development of a methodology, development of a proposal,
obtainment of funding, identification of a research team, setting up a laboratory
and/or field group, testing of the hypoth esis, collection of data, analysis of data to
make inferences, and reporting the results through peer review. Although it is revealed
that science as a process can also be subject to iterations as different fields have
different approaches, it should be emphasized that the research processes have certain
shared features, like experiments, and hypotheses Buecheler et al., 2010. Hence,

certain phases are similar in the majority of existing processes.

In recent times, we have also witnessed a shift in the esearch process to accommodate
external stakeholders' involvement and collaboration, which has led to research
processes such as action research or participatory action research. The action research
process is a collective and seHreflective inquiry in wh ich scientists and participants
are influenced by an understanding of history, embedded social relationships, and
culture, with results leading to empowerment and increased action, as well as then
participant having better control over their lives (Baum, M acdougall & Smitt, 2006).
The action research process tends to differ from traditional scientific process
concerning the deliberate sharing power between the researcher and participants as
well as its primary purpose of enabling action through a reflective cycle. (Baum,

Macdougall, & Smitt, 2006).

According to Tripp (2005), the research process follows four phases: planning
improvements to practice, acting to implement the planned improvement,

monitoring/examining the effects of the planned activities and evaluating the
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outcomes of the action. Defrijn et al. (2008) proposed that the process follows
planning (identifying, informing), acting (collecting data, questioning), observing

(analysing, reporting), and reflecting (evaluating, implementing). A ccording to
Mertler (2012), however, the research process follows four phases (planning, acting,
developing and reflecting). This study adopts this model to build the crowdsourcing

science processjllustrated in Figure 2. 3 below.

[ Action Research |
S

J

. Planning Acting Developing ] Reflecting | ,".
- :: > :: > : > .
Slage l Stage l l Stage Slage |
b & i IIRINANEE “RINEEEE i b ' ’

L
« ldentifying and
limiting the lopic
+ Gathering

information

* Reviewing related Iﬂ i
literature ¥ :
+ Developing a +» Collecting data ’ﬂ
research plan | « Analyzing dala il Y .
r 1 H
» Developing an Iﬂ
action plan L

+ Sharing and
communicating
results

» Reflecting on the
process

Figure 2.3. Research process(Mertler, 2012)

The first phase, planning, involves identifying a problem for investigation and the
setting of objectives. This involves gathering information on the context and problem
identified with the goal of developing a research plan. The second phae, acting,
involves collecting past information from studies, articles, and scientific journals to
enrich the knowledge on the current problem. This would enable the setting of

research questions to address the problem of the study. The third phase is the
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development phase, which entails the methodology, as well as the collection and
interpretation of data. The participants, and the instruments utilized for the study

support this phase. The fourth phase involves the sharing of findings with the

communityand the reflective analysis of the

the implementation of decisions and the improvement of the process as a whole

(Defrijn et al., 2008; Mertler, 2012).

To sum up this section, the research process has been examinetb identify the main
phases. This study adoptsMe r t Imedeldvgh contributions from previous scholars
to propose that the research process follows the main phases of planning, acting,
development and reflecting. The next section will identify the stages of the innovation

process.

2.7 Phasesof the Innovation Management Process
This section will examine the process of innovation in order to illustrate and identify

the main phases ofthe innovation process. As the innovation processis composed of
several stages previously shown by its generational development over the years, ihas
been observed that there is no globally accepted number of stages.The academic
literature relating to the innovation management process has chronicled the departing
of models from the notion that the innovation process is linear and sequential
(Berkhout et al., 2006). Table 2.3 below illustrates the innovation processesuncovered
thus far. For this study, studies such asKoen et al. (2001), Verworn and Herstatt
(2002) are closely examined to illustrate the stages of the innovation management

process.
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Table 2.4: Stages ofthe Innovation Management Process

Stages
Authors 1 2 3 4 5 6
Rothwell Basicscience | Design Innovation Marketing Sales
(1994)
Rothwell Need Research Development | Commercialisg Diffusion Consequence
(1994) tion
Galanakis Idea Research Prototype Manufacturing| Marketing and| Marketplace
(2006) generation design and| production sales
development

Rothwell Marketing Research and | Product Product Parts Manufacture
(1993) development | development | engineering manufacturing| andlaunch
Berkhoutet al. | Scientific Technological | Product Market
(2006) research change development | transitions
Cooper (2008 | Discovery Scoping Build a | Development | Testing and Launch

stage business case validation
Chesbrough | Fuzzy front Development | Commercialisg
(2003)Bagno, | end of tion
Saleno & Silva| Input I/P source for | Products in
(2019 In-sourced development; | sourced for

ideas and | I/Plicensing scaleup

technology Technology

spinoffs

Koen et al Fuzzy front Fuzzy front Design: Design: Commerciata
(2001), end: Idea end: Concept | Development | Prototypes tion:
Verworn& generation development, and pilot tests | Production,
Herstatt and product market
(20@), assessment | planning introduction
Chesbrough and
(2003) Bagno, penetration
Salermno & Silvg
(2017

The existing literature on the innovation process simply describes the processas
consisting of management activities and actions performed, as there is no one
universal and smooth sequence of stepsto move from the initial vision, to idea
generation, to development, and finally, implementation (Glynn, 1996 ; Rogers, 2003).
A variety of authors have described the innovation process as a combinaion of stages
and subdivisions (Ram & Pattinson, 2009). According to Glynn (1996), the process of
innovation is a two -stage modetl 1) the initiation stage , which consists of all activities
related to the problem, information gathering, attitude formation, resource allocation

and making the decision to adopt; and 2) an implementation stage which relates to

modification activities, initial utilization and continued use within an organization.
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According to Cooper (1980), the stages ofthe innovation process involve decisions and
behaviours leading towards the arrival of a certain product or result. Wheelwright and
Clark (1992) propose the innovation process as following three phases idea
generation, detailed project/product bound, and the rapid development of projects.
Hansen and Birkinshaw (2007) proposed that the process consiss of idea generation,
selection, conver s Coonmor ed al.d(2008) drdpesedi tbah the OO0
innovation process of new business platforms consists of three phases discovery,
incubation and acceleration. According to Rogers (200 3), the stages ofthe innovation
process follow five stages (knowledge, persuasion, decision, implementation and
confirmation ), while Birkinsh aw, Hamel and Mol (2008) believe that innovation
entails: 1) motivation, which is concerned with factors and circumstances driving the
development; 2) invention , which is the initial act of experimentation , resulting in new
ways of management practices 3) implementation , which deals with the process of
establishing value in a real setting; and 4) theorizing and labelling, which deals with
the social process ofthe external and internal individuals of an organi zation making

sense and validating the innovation.

In contrast with the smaller number of stages proposed by other scholars, Kim, Park
and Sawng (2016)felt that the innovation process can be classified into 13 different
stages brain-storming, early-stage idea screening, preliminary market evaluation,
preliminary technology evaluation, preliminary production evaluation, preliminary

financial evaluation, market survey and research, product development, in-house
product evaluation, customer focus group testing, market testing, financial evaluation
and market launch. Koen et al. (2001), however, classifiesthe innovation process into
just three main phases the front end of innovation, development and the

commerciali zation phase. As innovation as a process encompasses multiple stages and
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activities, these stages converge witha continuous emphasis on reducing risks defined
by the organizationsdexisting technology. Koen etal §2601) modelis adopted in this
study, as it provides a concise view of the innovation process by depicting the main

phases identified below in Figure 2.4.

— N

Phase | Phase |l Phase Ill Phase IV Phase V
Idea Generation Concept Develcpment Prototypes, Production,
and Assessment Deveiopment, Pllct Tests Market introduction
Product Planning and penetration
* |dea Generation * Market analyses * Development + Building and « Start of production
- customer 8 according to inputs testing of .
orented Product concept of phase Il prototypes Market introduction
;‘;’1’;2‘00)‘ E Pro:t:ﬁ:::ndnmg * Cross-functional « Market tests * Market penetration
= ect teams « Continuous product
— cost oriented pieces ;[;q + Final design vmﬁml:m s
K * Design reviews y
* |dea assessment product costs gn‘ g * Preparation for
- attracliveness - timing + Industrial design serial production
- investments
- risk
- project costs
* Nignment with
" * product
Sal (O specifications

* Prgect portfalio
* product
update architecture / \ / \ /

Figure 2.4. Innov ation processmodified from (Koen et al., 2001; Verworn & Herstatt, 2002 )

The first phased the fuzzy front endd involves activities related to opportunity
identification, awareness, idea genesis, idea selectionand concept development (Koen
et al.,, 2001). This phase is considered the mostcrucial phase during the innovation
process asit allows for experimentation with ideas to strengthen concepts, rather than
to achieve a planned milestone (Koen et al, 2001). The second phase is considered the
development phase which involves product development, in-house product
evaluation, customer focus group testing, and market testing. The third phase is
considered the commercialization phase, including market testing, financial

evaluation, and market launch (Kim, Park & Sawng, 2016).
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To sum up this section, the innovation process has been examined to identifythe main
phases. This study adopts the model proposed by Koen et al (2001), with
contributions from previous scholars , to propose that the innovation process follows
three main phases fuzzy front-end, development and commercialization. The next

section will examine the related th eories and models of this study.

2.8 Related Theories and Models
This section will cover the theories utilized in achieving the research aim and

objectives of this study. The objective of the study is to understand the integrated
process of crowdsourcing, as well as the relevant factors that are vital for its integration
during organi zational processes Hence, it is important to utili ze theories that would
enable the researcherto achieve this. The literature directs the researcher to adopt the
idea that crowdsourcing can be viewed as not just an innovation but also an IT-
mediated technology. Because of this the theories and models that would be examined
would be closely related to these perspectives. As innovation vaies due to its type and
context, it i s accepted that a unifying theory can be applied to all types of innovations

(Wolfe, 1994; Fichman, 2000 ; Hameed, 2012).

Experts have been utilizing several theories and models however,to explain individual
acceptance, adoption attitudes, behaviour and various determinants in different
contexts of innovation and technology adoption as well as process theoriedo support
project success These theories vary in terms ofthe individual or organi zational level
of examination within the literature. The most ¢ ommonly used models of acceptance
are the technology acceptance model (Davis, 1989) the technology acceptance model
2 (Venkatesh & Davis, 2000), the diffusion of innovation theory (Rogers, 2003), and
technology, organization and environment (Tornatzky & Fleischer, 1990). This section

will justify the choice of certain theories, which would be used to examine and assist
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in achieving the studieséaims and objectives. Regarding this study, aperspective that
reveals theprocessand unifies the factors (positive and/or negative) is observed. This
study would therefore utilize 1) the input-process-output model 2) technology -

organization-environment model.

2.8.1Input -ProcessOutput (IPO) Model

The Input-processoutput Model (IPO) model has been utilized in a variety of
disciplines such as information systems, education, carporate business and
management (Scheerens, 1990). According to Gregor (2006), the IPO model is a form
of theory for analyzing the components or features found in discrete observations
when nothing (or little ) is known about a phenomenon. The model can be used to
examine and distinguish concepts that exhibit variations in labelling, definition , and

measurements (Simsek, 2009).

The input component of this framework relates to the factors and variables that relate
to a task such as question type, problem, users skills and context (infrastructure)
(Shachaf, 2010 Geiger & Schader, 2014. The process component involves activities
that relate to the task as well as the supporting group maintenance (Shachaf, 2010).
The task processes include activities such as planning, categorizing questions and

evaluating questions, which are considered valuable predictors of the systeris output.

On the other hand, the group processes relate to areas such as managementrust -
building, coordination, communication and cohesiveness according to the system's
norms of behaviours (Shachaf, 2010). The output relates to the assessmentand
perf or mance oiiputs(task, useyasdcantend).sThis study takes a process
view of the management of creative processes such as crowdsourcing as an innovation
management techniques during the innovation process. Figure 2.5 below gives a

holistic view of the | -P-O model.
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Figure 2.5. Input -processoutput model (Shachaf, 2010)

2.8.2 Technology, Organization and Environment (TOE) Framework

This section will justify using the selected framework for this study as an aspect of this
research to investigate the factors that either enable or inhibit the utilization of
crowdsourcing. Innovation adoption has also been explored at an organizational level,
which is said to be influenced by factors from several dimensions (Rogers, 2003;
Tornatzky & Fleischer, 1990). As innovation theories do not completely explain
innovation adoption at an organi zational level, information systems experts have
combined individual -level adoption modelsd such as TRA, TAM and DOB with
contexts within the organi zation to provide a more illustrative model to describe and

predict innovation adoption in orga nizations (Oliveira & Martins, 2011).

The TOE model is described as the process of technology innovation Tornatzky &
Fleischer, 1990) that explains the three different contextual attr ibutes of an
organization that influence adoption decision s:. technological, organizational and
environmental contexts. (1) The technology context describes technologies that are
currently used within the organi zations, as well as technologies available inthe market

that are relevant to the organization; (2) The organizational context relates to the
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characteristics and resourcesat play, such as the size of the organzation and volume
of slack resources (3) The external task environment context describes the structure
of the industry and the conditions surrounding the organi zation in which it resides and
executes its business.In this study, technology factors are related to the benefits and
complexity of technologies. The organizational factors (strategy, culture, etc.) are
considered internal and can be managed bythe administrations of organizations and
institutions. The environment al factors are considered to not be internally related and
managed similarly to laws, partners, etc. (Oliveira & Martins, 2011). Figure 2.6 below

illustrates the linkages between each of the variables

Technological

Relative advantage
Lincertainty
Compatibility
Complexity
Trialakbility

& 8 & & @

Organisational

Size

Top management support
Innovativenass

Prior IT experience

Y

Adoplion decision

L

Environmental

Competitive prassure
Industry

Market scope
Supplier efforts and
external computing
support

Figure 2.6. TOE model (Tornatzky & Fleischer, 1990)

2.9 Justification of Background Theories
Considering the IPO and TOE models selected for this study, this section sets out to

justify their suitability. This study takes a process and factorial angle to understand
crowdsourcing and the factors that influence its application. From a process
perspective and understanding the different elements that makeup such a

phenomenon, it is most suitable to utiliz e a theory that aids the researcherto classify
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and appropriately group activities during the entire process. Many theories such as
the Delone and McLean IS success model (D&M)and the resource-based view (RBV)
were considered, but these theories tend to elaborate either the output/success of a
phenomenon or the organizaton6s capabi | e aniimgvatiano ThaiDR&MI 1 z
model focuses more on the utilization and services of a system, while RBV focuses on
the internal resources that enable an organization to achievea competitive advantage.
Compared to IPO, D&M lacks the focus on explaining the input dimension that IPO
provides (Subiyakto & Ahlan, 2014). The IPO model describes systems in a manner
that are easily understood by stakeholders who are technically inexpert. The IPO
model6 grocessional and causal flow is considered more comprehensive tharthe D &
M model in terms of implementation success (Davis, 1998). |-P-O is chosen for this
study becauseit can assist in identifying, evaluatin g and refining the components of a
system andits implementation flaws. The researcher proposeshat the understanding
of crowdsourcing components can generate better insight into the needs, skills, and
results during the entire process. Secondly, this study takes a factorial angle that

influences the application of crowdsourcing from an organiz ational perspective.

Many authors propose theories and adoption modelsd such asdiffusion of i nnovation
(DQI), the technology acceptance nodel (TAM), and the theory of reasoned ation
(TRA)O to examine the acceptance, diffusionand factors of a technological innovation.
Due to these models techno-centric predictions, however, they are perceived as
offering an illusion of accumulated utilitarianism and technological determinism ( Eze
et al., 2013; Vankatesh, Davis& Morris, 2007 ), which means that technology, not
individuals , determine implementation ( Awa, Ojiabo & Emecheta, 2015). Thus, a
model that allows for emphasizing the individual factors involved and consists of more

comprehensive generic constructs is considered best for this study. Crowdsourcing is
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perceived as a technological innovation, and, as this study examines its use by
organizations, it can elaborate and unify identified factors under their deterministic
constructs. Hence, the TOE framework is chosen asa lens for this study due to its
broad applicability in previous studies (Eze et al., 2013; Ven & Verelst, 2012).
Comparing the frameworksd TAM, DOI, and TOES one can see thatsimilarities exist.
Examining the TAM and TOE frameworks, it is clear that technology adoption at an
organizational level can be achieved but TAM neglects social and psychological
factors. In the same notion, examining the DOI and TOE frameworks, one sees that
organizational factors exist, but DOI neglects environmental and technological
contexts (Awa, Ukoha & Emecheta, 2016).The TOE framework is chosen for this study
as it is flexible, unifies widespread contexts, and provides insights for theoretical

implementation beyond attitudinal lenses provided bythe TAM and DOI models.

In this study, the researcher draws on the work of Tornatzky and Fleischer (1990) and
Oliveira and Martins (2011) to make the argument that certain factors that are
inhibit ing and enabling the integration of an innovation need to be contextualized.
Studies such asthose carried out by Goncalves, Sousa Mendes and Oliveira (2017),
Van Belle and Reed (2012),and Troshani, Rampersad and Plewa (2011) examined the
proposed TOE theory with an emphasis an the enablers and inhibitors of the adoption
of an innovation, an emphasiswhich isvitaltot h e s fanalgkig, assthis allows the

researcher to follow a train of thought in uncovering the influential factors.

As most theories have been criticzed due to being fragmented, there is clearly a lack
of a cohesive model that can accommodate the warious factors that influence an
innovation's implementation and success. Nevertheless, thesechosen models (IPO
and TOE) have attempted to improve, better explain and predict the general

organizational crowdsourcing process,as well as theindividual and wider factors for
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crowdsourcing integration . Table 2.5 below clarifies the related theories and models

that would help the researcher structure and provide some focus Pr the study.

Table 2.5: Related Theories and Implementation

No Theories and Models

Implementation

Contribution

1 Innovation and
Research Models

This study would
investigate the process of
crowdsourcing as well as
its detailed application
during the phases of
innovation models to
uncover and understand
the relationship between
the various stages and
phases that lead to the
benefit of seekers.

The contribution is to
examine the different
steps and illustrate if the
process differs or follows
a similar process. This
would enhance our
understanding and
integration during
organizational processes.

and environment (TOE)
contextual determinant
theory, this study would
examine and unify the
key enablers and barriers
under their contextsfor
crowdsourcing

utili zation.

2 Input -Process Output | Considering the key This study would
Framework stages of this model, contribute to
crowdsourcing understanding the
implementation within framework by either
the innovation and revealing a similar
research process would process or enhancing the
be examined and framework.
investigated based on the
input, process and output
stages. This study would
investigate the general
system of crowdsourcing
by utiliz ing this
framework and
uncovering the key
components.
3 Adoption and | Considering the Examining the key
Integration technology, organization, | factors that either enable

or hinder the utilization
of an innovation. This
study would enhance our
understanding of what
factors negatively or
positively affect the use
of crowdsourcing.

2.10 Summary of the Background Chapter

As crowdsourcing is a relatively new concept that encompasses manybenefits, its
multidisciplinary nature makes it difficult to categorize ( Estellés-Arolas & Gonzélez
2012; Palacios et al, 2016; Ghezzi et al, 2018). For this reason, a review of the

literature is necessaryto gain in-depth insights into the field .
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The background chapter provided an overview of the pillars of crowdsourcing, the
benefits, innovation management techniques and process. Many experts have
contributed t o the field, exploring the growth and beneficial use of crowdsourcing as a
practice. However, some questions remain. How is crowdsourcing utilized by

organizations to achieve results? and What process is followed? and How can the
challenges encountered provide more insight ? Could the challengesbe due to their
business models, culture, and lack of knowledge on crowdsourcing capabilities ? As
many crowdsourcing applications emerge and vary from one another, this study seeks
to examine specific types of crowdsourcing andto identify key elements of its use for

organizations6 t .&igukes2.7 below illustrates the direction of the research study.

>

To identify the key factors and
integrated application process
of crowdsourcing during
science and innovation
activities

Growth of Crowdsourcing Applications

Utilization of emerging mechanisms within organizational process >

Figure 2.7. Pictorial view and direction of the research study

The following chapter will provide an overview of the literature streams on
crowdsourcing activities (science and innovation). The key models and conceptual
studies will be described and critically analysed, thereby leading to the limitation of
the current understanding of the growth, application and integration of crowdsourcing

activities.
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Chapter 3: Literature Review

3.1 Introduction

Following the background section, this study covers a review of crowdsourcing
literature with focus and scope within innovation and scienceactivities. This study
applied a systematic literature analysis that describes the literature collection method,

as well as the narrative and systematic review methods. The literature collection

method includes the criteria for including/excluding the described literature in order
to enable the review process As this study focuses on understanding the use of
crowdsourcing for organi zational and institutional benefits, the researcher examines
the literature to uncover a guide as to how crowdsourcing is applied from a

cr owd s o persgeetived s

To fit the research scope, this study scannedvarious e-journal databases and key

journals by means ofa group of keywords. Given the previous sectiond examination

of elements on crowdsourcing, innovation management and science research

activities, this chapter focuses on crowdsourcing within innovation and science-

related literature . This section examines the literature on crowdsourcing during the

innov ation and science proces®s, focusing on crowdsourcing's organizational use to
achieve outcomes rather than the czatonaldd6s pe
perspective is the main focus for this research, it does not mean crowd related factors

are avaded as some of thesefactors are also crucial for crowdsourcing to occur. To

identify ther el evant |l iterature for this research,
and dAcrowd r elweteasedwth aher clustee sob keywords such as

Ai nnovAat howmawvat i ofins cpireonctei sfsioc repearchqpmees®Thesen d A
were used to assist with the Boolean search terms in the topic or advanced search

section of databases. In the first phase ofthe publication selection process,the possible
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literature was identified by using key terms and relevant sources using terms as shown

below:

Innovation related studies: crowdsourc* OR crowd-s our c * OR Acrowd sourc*o OR
"macro task*" OR "micro task*" OR microtask*) AND crowd) AND ((product OR innovation) AND

process) AND (idea* AND (integrat* OR evaluat*) ) AND (success AND (metric* OR factor*))

Scientific Resear ch related studies: Aficrowd scienc*0 OR c
Aparticipatory scienc*0 OR ((miacrotbakk* @RORMmMCCDO 3
crowd)ANDfir esearch project*0o OR fiscioertsisfoi ORprMicce ent o fOR
OR fiaction research pr o &NDs(data ARR(validationt ORoexaluatiansO®ar ¢ h 0
quality)) AND (success AND (metric* OR factor*))

In the second phase,the relevant studies were organized according to the publication

date, ranging from older to recently published. In the third phase, the seleded

publications were evaluated bythe number of citations. Google Scholar was also used

to identify different literature types and sources separate from the previously

mentioned journal databases. After reviewing all the collected literature on the use of
crowdsourcing during innovation and science activities, this study presents existing

studies to understand how crowdsourcing is utili zed. The next section covers the

literature on the findings thus far.

3.2 Crowdsourcing Process:Innovation
The proliferation of crowdsourcing initiatives can be aligned with different phases of

the innovation process, which are fuzzy front end, development and
commercialization . This section will cover the crowdsourcing process to enable the
researcher to understand and build a holistic representation during innovation

activities.

Ebner, Leimeister & Krcmar (2009) investigated the i SAPi end i dea <comp

process ofthe ERP software company, and proposed the virtual community use s are
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probably strongest within the first two stages of the innovation management process.

In Fig 3.1, the study revealsthat the process of implementing idea competitions follows

afive-stageprocess asillustrated below:

\ \
. Pre-phase: Phase 1: \ Phase 2: Phase 3: \\.. Idea Awards l
Title of Awareness Idea Generation | Community \ Expert \ Ceremony
Phase and Revision Evaluation ‘\ Evaluation
| ‘ |
s A D® | OTA |0 —|oea |FO |
(as mentors) | / - | @ @ ’
- “ ,' ’,"
Ma'.n Expert Discussions Online Platform | Online Evaluation /' Online Evaluation Event
Actions | announcement of Course Material | Comments | Telephone | Recruiting ‘
Competition SkypeCasts SkypeCasts / Conference

® University Alliances () R&D Employee (&) Human Resources )\ UCC Employee [ | Lecturer (™) Student

Figure 3.1 Idea competitions ( Ebner, Leimeister & Krcmar , 2009)

The researchers observedthat the features of ideas competitions vary between
organizers, timelines, evaluation, incentives, contexts, problems attempting to be
solved, target groups, the composition of the group s, reviewing committees, natures
of the competition s, elaborateness and reviews of ideas. Although this study provides
an understanding of the use of crowd wisdom, further work illustrating what

mechanisms support and harvest the wisdom of the crowd in selecting ideas is lacking
a conceptual gapwas revealedbetween the generation, selection andtransformation
of ideas into innovations. Although the integration of idea competitions is a promising

approach during innovation activities, factors like easy communications instruments,
motivational structures and trust supporting elements can play an essential role in

Success.

Lauto et al. (2013) examined the idea market as a promising crowdsourcing tool by
illustrating a hybrid approach to the idea generation model. The effectiveness of these

new tools tends to lead to information overload, as companies often lack the
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managerial attention neededto evaluateinputs due to the high amounts of suggestions
making it difficult for manage rs to identify the best ideas (Soukhoroukova, Spann &
Skiera, 2012). Nevertheless, Lauto et al (2013) examined the design of the 2011
Growbets campaign by Novozymes and revealed the campaign was structured in five
stages Thetwo stagesin the idea generation stageare the preliminary and con ception
stages, and those in the selection stage are the screening, maturation and selection
phases. The preconditions of success wre the support of the R & D team, the allowance
of employees ¢the crowd) to spend time on not just the idea generation platform , but
also on maturation activities. The key element of success waghe presence of clear
communication throughout the campaign, accompanied by openness, clarity and
accessibility, which increased trust amongst participants. Figure 3.2 below gives an

illustration of the crowdsourcing process.

Idea Generation Selection and Incubation

=
L=
=]
.ﬁ Preliminal
o ry Conception Screening Selection

Activities - .
E . Salection of * Idea « Identification of Maturation + Pitch to R&D
8 Screen Team submission wildcards of to 5 ideas management
« . Selta;étion of » |dea trading = Ranking of top P ) + Selection of
% participants « Commenting 25 winning ideas
-
g Engage in Execute market, Conduct awards Provide
= communication with assistance ceremony and v

L . i . assistance to Evaluate the
—— activities, with in platform use provide maturation campaion
S sponsorship of provided by feedback to toame paig
o R&D mgmt Nosceo Inventors
1=
o

Figure 3.2. Crowdsourcing idea competition (Lauto et al ., 2013)

Huang, Singh, and Srinivasané €014) study examined the declining number of ideas
generated from crowdsourcing initiatives. Although the initiatives have become
popular in a variety of industries, critics have raised a few concerns regarding this
discovery. Firstly, consumersd contrib utions during contests are sometimes less
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feasible and have low potential due to the customers being unaware of the
organizationsdinternal cost structure s. Secondly, an organkation being slow or having
no response to contributed ideas was witnessal, limiting or stopping ideas'
contribution . Technology does not necessarily haveintrinsic value by itself , however,
it contributes to the use of the innovations to obtain competitive advantage and to
transform contribution s into profits, though this requires the application of
competencies and, capabilities, or the ability to select and apply the right resources

appropriately (Cautela, Pisano& Pironti, 2014).

Chiu, Liang, and Turban6 €014) study looked into the use of crowdsourcing from a
managerial perspective for the purpose o supporting decision making. Their study
proposed a crowdsourcing framework, which was divided into four basic components:
the task, the crowd, the process and evaluation. It was proposed that the process used
in crowdsourcing depended on the type of supportive technology, the use of an
intermediary, and the nature of the solutions. The authorséproposed solutions can
range from writing content, idea generation, co-creation of products, and rendering
feedback, and are actually derived by small groups or by a few experts The process
involves the flow of information, collaboration, interaction and control. Figure 3.3

below illustrates the process proposed by the authors.
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Figure 3.3. Proposed breakdown of the crowdsourcing process (Chiu, Liang, & Turban, 2014)

An example of the use of crowdsourcingcan be foundwithin multiple stages of the Fiat
Mio 6 development into a car prototype that encompasses a map of customergwishes
and not a final product ( Saldanha et al, 2014). Saldanha et al. (2014) proposed an
accordion model, which is different fro m a classical stagegate model in terms of the
number of iteration s that occur due to an idea generation mind-set during the
crowdsourcing projects. The use of crowdsourcing has benefitsin connecting with
consumers, with the stages following a six-step approach. The study provided valuable
lessons but its focus on just one company leads to less generalizability. A similar study
can beconducted on a variety of successful cases investigating the process of how to
guantify the nAlegacyo of a crowdsourcing p
consumer data collected for the future development of products or services, orin terms
of how organizational structure changes before or after crowdsourcing projects. Figure

3.4 below illustrates the steps revealed from the study.
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