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Motivations and Solution Appropriateness in Crowdsourcing Challenges for

Innovation

Abstract

Crowdsourcing challenges are fast emerging as an effective tool for solving complex
innovation problems. The main strength of the crowdsourcing model is that it brings together a
large number of diverse people from all over the world to focus on solving a problem. This
openness, however, results in a large number of solutions that are not appropriate, and this
inhibits organizations from leveraging the value of crowdsourcing efficiently and effectively. It
is therefore essential to identify ways to increase the appropriateness of solutions generated in a
crowdsourcing challenge. This paper takes a step towards that by exploring what motivates the
crowd to participate in these challenges and how these motivations relate to solution
appropriateness. Drawing on data from InnoCentive, one of the largest crowdsourcing platforms
for innovation problems, this paper shows that the various types of motivation driving crowd
members to participate were related in different ways to the appropriateness of the solutions
generated. In particular, intrinsic and extrinsic motivation were positively related to
appropriateness whereas for learning and prosocial motivation the relationship was negative. The
association between social motivation and appropriateness was not significant. The results have

important implications for how to better design crowdsourcing challenges.

Keywords: motivation, solution appropriateness, open innovation, crowdsourcing, innovation

contests, innovation tournaments



1. Introduction

Advances in digital technologies are fundamentally transforming the innovation practices
of organizations. These technologies have blurred the boundaries of innovation processes and in
turn have provided organizations with unprecedented opportunities in their search for innovation
(Afuah and Tucci, 2012; Harhoff and Lakhani, 2016; Nambisan et al., 2017). Interested in
leveraging the potential of digitization, organizations are increasingly using crowdsourcing
challenges (i.e., open competitions in which crowd members compete to generate the best
solution(s) in return for a financial prize) to tackle complex innovation problems. From
breakthroughs in the discovery of new drugs to designing algorithms that can transform
diagnosis of various diseases, these challenges have proved to be an effective way of harnessing
the creative potential of the crowd to solve thorny problems (Acar and van den Ende, 2015;
Lakhani et al., 2013; Saez-Rodriguez et al., 2016). The main value of the crowdsourcing model
for innovation is that a large and diverse group of people are attracted to engage in problem-
solving — not only experts from within the problem domain but also outsiders such as scientists
from other domains or hobbyists who may have fresh ideas and perspectives to contribute (Acar

and van den Ende, 2016; Boudreau et al., 2011; Jeppesen and Lakhani, 2010).

This scale and diversity, however, may inhibit organizations from harnessing the creative
potential of the crowd effectively or may discourage them from using crowdsourcing altogether.
The sheer volume of solutions generated in crowdsourcing can be overwhelming for many
organizations (Blohm et al., 2013). Following the infamous Deepwater Horizon oil spill, for
example, BP turned to the crowd for potential solutions on how to deal with the disaster, which
led to 123,000 ideas being sent in from over 100 countries (Goldenberg, 2011). Likewise, the

Netflix Prize, a crowdsourcing challenge for an algorithm to improve Netflix’s existing



Cinematch algorithm by 10%, led to almost 45,000 submissions, and the winning submission
alone contained over 100 individual algorithms (Netflix, 2017). This large volume of solutions
submitted can be particularly problematic as they can vary greatly in terms of their
appropriateness; many of the submissions are entirely unsuitable for various reasons, including
not meeting the main technical requirements and goals specified in the challenge or containing
limited and vague information (Blohm et al., 2013; Huang et al., 2014). Such solutions may be of
limited or no value to the challenge organizer, but sorting through the submissions and
evaluating them consumes substantial organizational resources and prevents the organizer from
being able to implement solutions quickly. BP’s crowdsourcing effort, for example, was
described as “a lot of effort for little result” in an article about the incident in the Guardian

newspaper (Goldenberg, 2011).

In addition to being very costly in terms of time and resources, receiving a large number
of inappropriate solutions may make it hard for an organizer to successfully identify the solutions
with the greatest potential. This is because organizations have a limited attention span (March
and Simon, 1958; Ocasio, 1997), and the amount of attention they can devote to a decision will
be dependent on what other decisions require their attention at that particular time (Cyert and
March, 1963). Having to look at less worthwhile solutions therefore means that other more
valuable solutions may not be getting the attention they deserve. In addition, having a large
number solutions may also affect the way in which organizations filter solutions. For example,
Piezunka and Dahlander (2014) found that when organizations face what they call crowding —
1.e., receiving a large number of solutions in a crowdsourcing initiative — they tend to focus their
attention on those that are already familiar to them (see also Criscuolo et al., 2017). This may

inhibit them from making use of novel knowledge, one of the main reasons for organizing



crowdsourcing initiatives for innovation (Afuah and Tucci, 2012), and in turn prevent them from

reaching potential breakthrough solutions to their innovation problems.

Crowdsourcing initiatives therefore often entail an inherent tension. On the one hand,
organizations want to be completely open in their use of crowdsourcing so as to avoid missing
any potentially promising solutions. On the other hand, this openness hinders organizations’
ability to make efficient and effective use of the solutions they receive. In light of this tension,
organizations would ideally want to have as few solutions as possible without excluding any that
may have at least some chance of offering a breakthrough for the innovation problem. One way
of navigating this conundrum successfully is to focus mainly on appropriate solutions —i.e.,
solutions that meet the specific constraints of a problem (Hennessey and Amabile, 2010; Mehta
et al., 2012). The underlying logic is that appropriateness could be considered a necessary
condition for a solution to be a potential breakthrough. That is, a solution which is not in line
with the main constraints of a problem (e.g., solution requirements of a crowdsourcing challenge
such as those relating to cost, performance or compatibility) is unlikely to stand a chance of
being one of the best solutions, as it does not really solve the problem, no matter how novel it is.

Such a solution is thus less worthy of inclusion in the set of possible solutions for consideration.

In sum, having fewer but more appropriate solutions is likely to enable organizations to
better leverage the value of crowdsourcing by improving the effectiveness of the selection
process, and making it swifter and more cost-effective. However, our understanding of what
factors stimulate crowd members to generate submissions is still limited. In this paper, I aim to

add to this understanding by exploring the motivational underpinnings of solution



appropriateness. That is, I examine what effects different types of motivation' may have on the
appropriateness of solutions generated in a challenge. Understanding the nuances of this
relationship is important for two main reasons. First, it is unlikely that all forms of motivations
will have an identical impact on outcomes. Psychologists and management scholars have
suggested and shown, for example, that different types of motivation (e.g., intrinsic and
extrinsic) may trigger different motivational and cognitive processes and have different effects
on innovation-related outcomes (e.g., Amabile, 1996; Ryan and Connell, 1989; Ryan and Deci,
2000). Hence, studying the link between motivation and appropriateness is a promising area of
inquiry to understand the variance in solution appropriateness. Second, the motivation of
participants could be influenced by how a challenge is designed. That is, by incorporating
incentives that are likely to resonate with people with certain motives?, challenge organizers
could (1) encourage participation by crowd members who are likely to generate appropriate
solutions and (i1) discourage those who are likely to generate inappropriate ones (e.g., Leimester
et al., 2009; Sauermann and Cohen, 2010). A better understanding of the relationship between
motivations and solution appropriateness could therefore enable organizers to have a solution

pool which contains a manageable number of highly appropriate solutions.

Drawing on rich data from one of largest crowdsourcing platforms for innovation
problems, InnoCentive, this paper addresses how different types of motivation relate to solution
appropriateness. Specifically, I focus on five main motivations for participating in

crowdsourcing challenges: intrinsic motivation (i.e., anticipation of deriving positive feelings

! Types of motivation refers to different reasons why individuals engage in an activity. Drawing on self-
determination theory (Ryan and Deci, 2010), motivation types are viewed as a continuum ranging from intrinsic to
extrinsic with different internalized motivations in between these two ends.

2 Motivation is different from motives and incentives. Motives are trait-like preferences and incentives are benefits
attached to doing a task (Sauermann and Cohen, 2010). Motivation, however, is a state-like psychological process
that drives action in a specific task.



from engaging in creative problem-solving), learning motivation (i.e., desire to learn new things
and improve one’s skills), prosocial motivation (i.e., desire to make a positive impact and
contribute to something that matters), social motivation (i.e., desire to feel part of a social unit),
and extrinsic motivation (i.e., desire to win the prize or to acquire non-pecuniary benefits such as
potential recognition and better career prospects). The results show that these motivations relate
in different ways to the appropriateness of the solutions generated by the crowd. In particular,
intrinsic and extrinsic motivations were associated with more appropriate solutions whereas
learning and prosocial motivations were negatively related to solution appropriateness. Social

motivation was not significantly associated with appropriateness.

These findings contribute to the crowdsourcing literature by taking the first steps to
explore the motivational underpinnings of solution appropriateness. Despite the extensive
research on motivations to participate in crowdsourcing (e.g., Boons et al., 2015; Hertel et al.,
2003; Lakhani and Wolf, 2005; Mair et al., 2015; Roberts et al., 2006), it remains unclear how
different motivations affect the appropriateness of solutions generated by the crowd. By
exploring how these different motivations take effect, this research also contributes to the
emerging research on how organizations can overcome the challenges inherent in crowdsourcing
inititatives. While previous research has focused on the challenge of how to maintain the
motivation of crowd members whose ideas are rejected (Piezunka and Dahlander, 2018) and how
to encourage those within organizations to accept crowdsourced solutions (Lifshitz-Assaf, 2017),
I am unaware of a study that has addressed the problem of receiving too many inappropriate
solutions. From a practical standpoint, the insights generated in this study have implications for

how organizations can better design crowdsourcing challenges so that they stimulate solutions



that are more appropriate and can in turn extract greater value from their crowdsourcing
initiatives.

The remainder of the paper is organized as follows. Section two starts with an overview
of the extant literature on crowdsourcing and motivation, and presents hypotheses. Section three
details the methods of the study while section four reports the analysis and results. In section
five, I discuss the findings of this study and conclude by highlighting the implications and

limitations of the research, as well as areas for future study.

2. Theoretical Background

2.1. Crowdsourcing for Innovation

Crowdsourcing refers to the activity of opening up an organizational task to a large external
crowd, typically via the Internet (Afuah and Tucci, 2012; Howe, 2006). Although the term
crowdsourcing was coined relatively recently (by Jeff Howe in an article published in Wired
magazine in 2006), using crowdsourcing for innovation purposes is not new (Majchrzak and
Malhotra, 2013). The British Parliament, for example, organized an open contest, the Longitude
Prize, in the eighteenth century and offered a £20,000 prize for an invention that could reliably
determine longitude at sea — one of the greatest scientific problems of the day (Jeppesen and
Lakhani, 2010). The Longitude Prize is just one of the many historical examples; from canned
foods to fire extinguishers, many inventions have been developed following on from
crowdsourcing challenges (Rosenberg, 2012). What is different in the digital age is that the
potential of crowdsourcing challenges has grown remarkably, thanks to the Internet and the
advance of communication technologies. That is, crowdsourcing initiatives bring unprecedented
opportunities for organizations to tap into diverse ideas, knowledge and creative potential from

all over the world. Prior research has indeed shown that crowdsourcing is of great value in



solving complex innovation problems (Acar and van den Ende, 2016; Jeppesen and Lakhani,
2010; Lakhani et al., 2013) and generating innovative ideas which can lead to development of
products that outperform those generated by company designers in terms of important market
performance metrics such as sales and gross margin (Nishikawa et al., 2013; Poetz and Schreier,
2012).

Crowdsourcing for innovation takes two main forms. The first one is crowdsourcing
communities (and is sometimes referred to as collaboration-based crowdsourcing) in which
members of the crowd interact and collaborate with each other to generate creative outcomes on
an ongoing basis (Afuah and Tucci, 2012; Bayus, 2013; Schemmann et al., 2016). One well-
known example is the Starbucks online community (MyStarbucksldea.com) where the crowd
share their ideas for new products and services (and other brand-related issues), and comment
on each other’s ideas (Acar and Puntoni, 2016). Crowdsourcing communities can take many
shapes and forms in terms of the types of activities users undertake, ranging from the
development of software codes (e.g., open-source software communities) to the generation of
new product concepts (e.g., brand communities) (Afuah and Tucci, 2012; Lakhani and Wollf,
2005; Schau et al., 2009; Stahlbrost and Kareborn, 2011); the common denominator in these
diverse communities is the collective generation of innovative outcomes.

The second form — the focus of this paper — is crowdsourcing challenges (also called
innovation contests or tournament-based crowdsourcing) where members of the crowd compete
with each other to generate the best outcome to an innovation problem (Afuah and Tucci, 2012;
Boudreau et al., 2011; Saez-Rodriguez et al., 2016; Terwiesch and Xu, 2008). The historical
examples provided above, and the Netflix example in the introduction, fall into this category. In

contrast to crowdsourcing communities, where collective efforts and collaboration are the



underlying drivers of value, crowdsourcing challenges emphasize independent experimentation
and competition (Boudreau and Lakhani, 2013)°. Crowdsourcing challenges are receiving
growing interest from scholars, and research has already examined how the particular
characteristics of the problems, the design of the challenge, the level of competition, and the
expertise of crowd members can affect the solutions generated by the crowd (Acar and van den
Ende, 2016; Afuah and Tucci, 2012; Boudreau et al., 2011; Garcia Martinez, 2015; Jeppesen
and Lakhani, 2010).

However, research on the relationship between different types of motivations and the
appropriateness of the solutions has been limited. This is an important limitation because such
an understanding is likely to be valuable in terms of receiving an ‘ideal’ solution set (i.e., a
manageable pool of appropriate solutions) to leverage the potential of crowdsourcing effectively
and efficiently. This is because motivations are not only likely to explain differences in solution
appropriateness but also are likely to be influenced by the presence and absence of incentives in
a challenge (e.g., Leimester et al., 2009; Ryan and Connell, 1989; Sauermann and Cohen,
2010). A more nuanced understanding of the motivation-appropriateness link therefore

facilitates designing platforms and challenges that can promote more appropriate solutions.
2.2. Motivations to Take Part in Crowdsourcing

Motivation is a psychological process that initiates action in a task and determines the
form, duration and intensity of engagement in that task (Ambrose and Kulik, 1999; Grant, 2008).
Psychology research has shown that people engage in activities for different reasons, and the

distinction has often been made between intrinsic and extrinsic motivation. Intrinsic motivation

3 It is worth noting that some crowdsourcing platforms may take a hybrid form, i.e., may entail challenges with
collaborative elements.
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refers to undertaking an activity for the spontaneous satisfaction derived from engaging in the
activity itself, whereas extrinsic motivation refers to doing an activity because of external
contingencies such as rewards and punishments (Ryan and Connell, 1989). This distinction,
albeit useful, may not in fact be sufficient to capture the full range of reasons why individuals do
what they do. That is, people may engage in an activity for reasons other than intrinsic or
extrinsic motivation; they may do it, for example, because they set store by that activity.

Indeed, self-determination theory (SDT) of motivation posits that motivation is better
viewed as a continuum, with intrinsic motivation at one end, extrinsic motivation at the other,
and various forms of internalized extrinsic motivation, or more simply internalized motivation,
in-between (Ryan and Connell, 1989; Ryan and Deci, 2000). Within the SDT framework, the
distinction between intrinsic, internalized, and extrinsic motivations is based on their level of
relative autonomy; that is, the motivations are categorized based on how free from external
influence individuals feel when undertaking an activity (Gagné and Deci, 2005; Ryan and Deci,
2000). Individuals experience the greatest level of autonomy when they are intrinsically
motivated, as their engagement is driven by the enjoyment they derive from the activity itself. In
other words, intrinsically motivated people feel that their effort is completely voluntary.
Internalized motivation involves less autonomy than intrinsic motivation; this is because here the
effort is driven not by inherent interest in the activity per se, but by the belief that it will help in
some way in achieving another self-selected goal to which the individual attaches particular
value. The effort may therefore feel less voluntary; individuals would often need to push
themselves to exert and sustain effort in the activity (e.g., Grant, 2008). Internalized motivation
nevertheless involves more autonomy than extrinsic motivation, where the behavior is driven

completely by an external contingency imposed by others. To put this differently, more

11



involvement of the ‘self” in determining what goal to pursue (i.e., following one’s own goal as
opposed to an externally imposed contingency) makes internalized motivation a more

autonomous form of motivation than extrinsic motivation.

SDT has often been a used as a main theoretical framework in studies exploring
motivations in crowdsourcing communities (von Krogh et al., 2012). For example, scholars have
established the importance of intrinsic and extrinsic motivations in open-source software (OSS)
communities while also unearthing various forms of internalized motivations (e.g., own need for
the software, willingness to improve programming skills, reciprocity expectations, social
identification, altruism®*) that drive members to generate and share their software codes (Hars and
Ou, 2002; Hertel et al., 2003; Lakhani and Wolf, 2005; Roberts et al., 2006; Wu et al., 2007; see
von Krogh et al., 2012 for a review). In a similar vein, motivations, such as gaining status and
recognition, enjoying oneself, learning and improving one’s skills, social identification, and
winning an external outcome, were found to influence engagement in various other user and
innovation communities (Fiiller et al., 2007; Jeppesen and Frederiksen, 2006; Liithje, 2004;

Nambisan and Baron, 2010, 2009; Stahlbrost and Kareborn, 2011).

In the context of crowdsourcing challenges, however, studies that address the diversity of
motivations to take part in crowdsourcing challenges have been relatively scarce (Afuah and
Tucci, 2012). Much of this research highlighted the importance of one specific type of extrinsic
motivation (i.e., challenge prizes for winners) and focused on the optimal design of prizes to

drive the crowd’s effort and performance (e.g., Acar, 2018; Ales et al., 2017; Hofstetter et al.,

4 Researchers have not always categorized these motivations as internalized motivation. However, according to the
SDT framework, these motivations are internalized because engagement is driven by reaching a separable outcome,
which is characterized by personal importance and conscious valuing. Put differently, these motivations are not
described as intrinsic in the SDT framework, as the engagement is not driven by the inherent satisfaction of the
activity itself.

12



2017; Terwiesch and Xu, 2008). Nevertheless, scholars have started to acknowledge that other
reasons (i.e., intrinsic and internalized motivations) may explain why those in the crowd
participate in challenges to solve complex innovation problems, above and beyond monetary
prizes (Boons et al., 2015; Frey et al., 2011; Lakhani et al., 2007; Leimester et al., 2009; Murray
et al., 2012). Murray and colleagues (2012) have, for example, identified having fun, reputation
and publicity, and environmental concerns as the most important reasons why people
participated in the Progressive Automotive Insurance X PRIZE challenge. Leimester et al. (2009)
have suggested that learning is also an important motivation for the crowd, whereas Boons,
Stam, and Barkema (2015) have shown that social motivations (i.e., feelings of pride) are a
significant driver of members’ activity levels in a crowdsourcing platform. Lakhani et al. (2007)
have added to this understanding by not only identifying a set of important motivators of the
crowd but also documenting the motivational differences between winning and non-winning

solvers.

Overall, prior research has shown that participation in crowdsourcing communities and
challenges are driven by diverse motivations, which can be categorized under intrinsic,
internalized, and extrinsic within the SDT framework (e.g., Fuller, 2010; Roberts et al., 2006;

von Krogh et al., 2012)°. Researchers have also taken important steps to document how different

SAlthough the literature review indicates that motivations for engagement in crowdsourcing communities and
challenges overlap to a great extent, there may be subtle differences between the two. One important systematic
difference, which is likely to have consequences for motivation, is that communities and challenges differ in terms
of their predominant mode of creation (i.e., whether innovation relies mainly on competition or on collaboration
between crowd members). Indeed, psychology and behavioral neuroscience research has shown that competition (as
opposed to collaboration) brings about motivational differences (e.g., Carr and Walton, 2014; Deci, Betley, Kahle,
Abrams, and Porac, 1981; Le Bouc and Pessiglione, 2013). Likewise, Boudreau and Lakhani (2013) point to
potential motivational differences between collaborative and competitive crowdsourcing platforms. The literature
review suggests that reciprocity-based motivation, a form of motivation widely discussed in relation to participation
in crowdsourcing communities, is not included as a driver of participation in challenges. This could be explained by
differences in the predominant mode of creation, given the research documenting associations between reciprocity-
based motivation and preference for social cooperation (see Fehr and Gintis, 2007, for a review). In light of this,
reciprocity-based motivation is not included in my theoretical model.

13



motivations relate to members’ level of effort, contributions, and activity in such platforms (e.g.,
Boons et al., 2015; Hertel et al., 2003; Lakhani and Wolf, 2005; Mair et al., 2015; Nambisan and
Baron, 2009; Roberts et al., 2006). However, studies linking these different types of motivations
to the appropriateness of the outcomes generated in crowdsourcing have been limited. Basing on
a review of the OSS literature, von Krogh et al. (2012) have, for example, concluded that “while
research on motivation in OSS generated a clear link between extrinsic and intrinsic motives and
contributions, it did not relate individual motivation to the quality of the contributions made" (p.
655). This observation has been echoed by Malinen (2015) in her systematic review of research

on user participation in online communities.
2.3. Motivations and Solution Appropriateness in Crowdsourcing Challenges

In line with SDT and prior research on motivation and innovation (Sauermann and Cohen, 2010),
I expect different types of motivation to impact in different ways on the activities that individuals
undertake when they are searching for a solution to an innovation problem — activities which
may then affect appropriateness of the solutions they generate. Scholars have often
conceptualized appropriateness as an essential dimension of creative outcomes. It concerns the
production of solutions that are fitting to the problem at hand — i.e., that meet the specific
constraints in a situation — and hence potentially of value in resolving it (e.g., Hennessey and
Amabile, 2010; Runco, 2004; Runco and Charles, 1993; see also Mehta et al., 2012; Yang et al.,
2012). This conceptualization suggests that appropriateness of a solution is determined according

to the bounds of a specific context (i.e., what is appropriate in one context may not be

®Prior research established that creativity has two main dimensions: appropriateness and novelty (originality) (e.g.,
Amabile, 1996; Runco, 2004). Like appropriateness, novelty is considered to be contextual and refers to the extent
to which an idea is unique compared to other ideas available within a context (e.g., Shalley et al., 2004). Recent
research have documented that these two dimensions are distinct and are motivated by different and, sometimes,
opposite conditions (e.g., Bechtoldt et al., 2010; Miron-Spektor and Beenen, 2015).
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appropriate in another) (Miron-Spektor and Beenen, 2015; Perry-Smith and Shalley, 2003). In
the context of crowdsourcing challenges, a submission is deemed appropriate when it contains a
solution within the constraints of a challenge (e.g., technical requirements, performance goals).
As such, motivations are expected to increase the appropriateness of solutions when they make
those working on solutions focus more attention and effort on meeting the specified goals and

requirements of the challenge.

I focus on intrinsic and extrinsic motivation, and three different types of internalized
motivations: learning motivation, social motivation and prosocial motivation’. Intrinsic
motivation is often considered to be the primary motivational driver of engagement and
performance in creative activities (Amabile, 1996; Hennessey and Amabile, 2010). The crowd
members are likely to pay considerable attention to the problem constraints (e.g., requirements,
objectives) when they are intrinsically motivated as the problem itself is the main driver of
engagement. In other words, those constraints are an essential part of the problem and thus are
important for intrinsically motivated people. Also, to derive positive feelings from solving a
challenging problem successfully one needs a good understanding of what makes a successful
solution. In addition to focusing more on what is required in a solution, intrinsically motivated
people are better suited to generating solutions that can meet problem specifications. Solutions to
crowdsourcing challenges are often not obvious; finding one that can meet the problem
constraints is therefore not straightforward (Acar and van den Ende, 2016). Crowd members with

higher intrinsic motivation are more likely to persist in searching for a way to meet these

"The motivation categories were determined based on the SDT and my review of motivation research on
crowdsourcing. Arriving at these categories involved three steps. First, I identified each type of motivation that had
been studied in previous research on crowdsourcing challenges and communities. Then I excluded any types of
motivation that were relevant to crowdsourcing communities but not to challenges (e.g., reciprocity-based
motivation). Finally, I iteratively compared each type of motivation according to the level of self-determination
involved, and clustered them based on the SDT framework (i.e., intrinsic, internalized and extrinsic motivation).
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constraints when they encounter difficulties (e.g., Ryan and Deci, 2000; Shalley et al., 2004), and

hence are more likely to generate appropriate solutions:

Hypothesis 1: Intrinsic motivation is positively related to solution appropriateness in

crowdsourcing challenges.

Individuals with a high learning motivation are focused on acquiring new knowledge and
developing new skills (Barron and Harackiewicz, 2001; Brett and VandeWalle, 1999). They will
often tend to view the problem presented in the challenge as an opportunity to explore new
knowledge domains or new territories within a knowledge domain. Such a motivational
orientation is likely to lead to considerable attention being given to acquiring new skills and
knowledge, because active learning is a difficult and demanding process (Bell and Kozlowski,
2008; Simons and De Jong, 1992). As the cognitive effort required to deal with novel
information is substantial (Acar and van den Ende, 2016; Li et al., 2013), those who are dealing
with new material are likely to have little if any capacity left to focus also on generating
appropriate solutions — i.e., satisfying specific problem constraints. It is worth noting that a
learning motivation may facilitate the acquisition of knowledge and skills (Brett and
VandeWalle, 1999) which may help the individual to develop more appropriate solutions in
subsequent challenges (Gardner, 1993; Hayes, 1989). However, when the actual learning takes
place while an individual is generating a solution to a specific challenge, the appropriateness of

solution in that particular challenge is likely to be compromised.

Hypothesis 2: Learning motivation is negatively related to solution appropriateness in

crowdsourcing challenges.

When prosocially motivated, individuals are focused on doing things that will have a

positive impact on others (Grant, 2008) and are driven to generate ideas that are useful to others

16



(Grant and Berry, 2011; Liu et al., 2016). The problems in a crowdsourcing challenge serve as an
opportunity for them to make a meaningful contribution to the challenge organizer. This form of
motivation prompts people to consider others’ needs and thus likely to direct their attention to
understand what the problem is. In other words, prosocially motivated crowd members are likely
to spend time trying to understand what organizers really require in a specific challenge.
Moreover, they are well suited to come up with a solution that will be most helpful to the
challenge organizers because prosocial motivation stimulates people to put themselves in others’
shoes when generating a solution (Grant and Berry, 2011). Taken together, a greater emphasis on
the needs of organizers and willingness to take their perspectives is likely to promote generation

of solutions that are fitting to their specific problem and hence yield more appropriate solutions.

Hypothesis 3: Prosocial motivation is positively related to solution appropriateness in

crowdsourcing challenges.

Social motivations often arise from individuals’ willingness to satisfy their need for
belonging, as well as the value and significance they attach to group membership (Ashforth and
Mael, 1989; Tajfel, 1978). One form of such a motivation, which has received substantial
scholarly interest in prior crowdsourcing research, is social identification (e.g., Bagozzi and
Dholakia, 2006; Boons et al., 2015; Hars and Ou, 2002; Hertel et al., 2003; Lakhani and Wolf,
2005; Nambisan and Baron, 2010). Social identification refers to a feeling of “oneness” with a
social group, such as an organization or community (Ashforth and Mael, 1989). In
crowdsourcing challenges, it concerns identification with a platform where challenges are
posted. Researchers have shown that members are more willing to engage in behaviors that can
support the goals of the organization they are identified with (Dukerich et al., 2002; Riketta,

2005). As one of the main goals of a crowdsourcing platform is to generate (potentially) valuable

17



solutions to innovation problems, which at the least requires ideas that can solve problems within
their constraints, strongly identified members are likely to be willing to generate more
appropriate solutions. Members’ identification is also found to be positively related to
participation in online communities (Dholakia et al., 2004; Nambisan and Baron, 2009),
indicating that members are willing to expend greater effort once they are identified with a
platform. Taken together, crowd members with high identification are likely to generate more
appropriate solutions, as they are not only motivated to generate solutions that satisfies problem

constraints but are also willing to invest necessary efforts to accomplish this.

Hypothesis 4: Social motivation is positively related to solution appropriateness in

crowdsourcing challenges.

When extrinsically motivated, individuals engage in an activity to attain an external
outcome (Ryan and Deci, 2000). These outcomes can take various forms; in the context of
crowdsourcing challenges, they may be either winning the prize or boosting one’s reputation or
career. In order to achieve this, crowd members need to come up with a winning solution, which,
by definition, means addressing the main constraints set out in the challenge. Extrinsic
motivation therefore directs their attention and efforts towards generating a solution that is fitting
for the problem at hand — i.e., more appropriate. This argument is in line with the established
views in psychology and economics literature which suggests that external rewards (both
financial and non-financial) will direct attention and effort towards activities for which rewards
are being given (Eisenberger and Rhoades, 2001; Prendergast, 1999; Rynes et al., 2005). In sum,
because reaching the external benefits that motivate the crowd is contingent on winning,

extrinsically motivated crowd members are likely to focus their attention and effort on
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generating a solution that satisfies the particular constraints of the problem and thus to produce

more appropriate solutions.

Hypothesis 5: Extrinsic motivation is positively related to solution appropriateness in

crowdsourcing challenges.

3. Methods

3.1. Research Setting

The context for this study is the InnoCentive platform. InnoCentive acts as an intermediary
between its clients (who share their innovation problems with the company) and its community —
over 380,000 crowd members from all over the world. InnoCentive has posted over 2,000 real-
world innovation problems from clients including Toyota, Procter & Gamble, NASA and many
others. These problems are posted on the InnoCentive online platform in the form of a contest,
and interested members of the crowd submit their proposals as a written report. The client then
evaluates the submitted solutions, decides on the winning solution, and awards a financial prize
(typically ranging from 10,000 to 100,000 USD) to the winner. The InnoCentive platform
presents real-world problems from various disciplines within life sciences, physical sciences and
applied sciences. Overall, InnoCentive represents an appropriate platform for studying the role of
motivations in crowdsourcing challenges, given that the platform is host to a wide range of

innovation problems and diverse members from all over the world.

3.2 Sample, Procedures and Data

A web survey was conducted with those who had contributed solutions to the challenges on the
InnoCentive platform. The sample included all members who had made at least a submission to a

scientific challenge posted on the InnoCentive platform in the 2.5 years before the data collection
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(i.e., between December 2009 and May 2012). More specifically, all solvers who submitted a
solution to “Reduction-to-Practice” (RTP) and “Theoretical” challenges within this time span
were included in the sample (N = 3,005). Theoretical challenges require participants to provide a
detailed description of their solution, including specifications and supporting precedents. An
example is designing a new, low-cost storage tank to harvest rainwater for use in a wetland
region. RTP challenges require participants to provide not only a detailed description of their
solution but also physical proof that it will work. An example is development of a contractible
polymer system that can be applied directly to the skin. Both types of challenges include a
description which details solution requirements. These requirements often relate to efficiency,
performance and compatibility (e.g., a chemical that costs less than a specified amount while
achieving particular purity levels and compatibility with certain RNA molecules; or an algorithm
that can operate on certain file types while reaching a desired level of accuracy within a
determined time span).

Using contact information retrieved from InnoCentive, a customized email with a URL
link to the survey was sent to 3,005 solvers. The email asked for information relating to one
specific challenge — the last one for which the respondent had submitted a solution. A reminder
was sent a week later using a dynamic strategy (i.e., design features between the initial contact
and the reminder were varied) to enhance the response rate (Sauermann and Roach, 2013). We
received 744 (24.8 %) responses. Of those, 646 (21.5%) were usable for the analysis (i.e., had
answers relating to one or more constructs of our study) (568 males, 56 females, with 22
unreported gender). The average age of participants was 44.21. Most of the respondents had a
higher education degree (209 PhD, 158 Master’s degree, 147 Bachelor’s degree, 22 unreported).

Participants were from different backgrounds, ranging from experts (academics, consultants) to

20



students, and from at least 66 different countries (the largest group being from USA with 260
respondents, 28 unreported). To assess whether non-response bias is an issue in our sample, we
compared the responses of early respondents (i.e., the first third of respondents) and late
respondents (i.e., the last third of respondents) using independent sample #-tests for each variable
measured in this study®. The assumption in this analysis is that late respondents are closer to the
non-responding group than early respondents (Rogelberg and Stanton, 2007). There were no
significant differences in any of the variables measured for early and late respondents. Hence,
although it cannot be ruled out completely with the data I have, I do not expect non-response bias
to be a major concern for the study. The survey data was complemented with data from company
archives on challenge characterics and solution appropriateness (exact details of data that is

extracted from company archives are provided in Measures section).
3.3. Measures
3.3.1 Scale Development

The scales for our motivation constructs were developed based on qualitative research, prior
motivation and online communities literature (Amabile et al., 1994; Grant and Sumanth, 2009;
Guay et al., 2000; Roberts et al., 2006; Ryan and Connell, 1989; Ryan and Deci, 2000; Smidts et

al., 2001), and a series of exploratory and confirmatory analyses.

The main purpose of this qualitative phase was to substantiate my understanding of the
setting and inform the design of the survey. In particular, it helped in adapting our survey items
from prior research for InnoCentive. In total, I conducted 10 semi-structured in-depth interviews

with solvers. Following the recommendations of Eisenhardt and Graebner (2007) to incorporate

8 The conclusion remained similar when early and late respondents were defined differently (i.e., when the first/last
10% or half is considered as early/late respondents).
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diverse views on the questions of interest, I interviewed people in the InnoCentive community
who had had different levels of success (i.e., multiple winners, single winners and non-winners).
In the interviews, I asked respondents to discuss their reasons for participating in InnoCentive
challenges and for solving scientific problems in general, and if they have not mentioned already,
I whether the other motivations identified in the hypotheses section might also play a role in
participation. In addition, I examined content from more than 80 individual solvers on the
InnoCentive blog (358 posts), in forums (77 posts) and in LinkedIn (193 posts) groups regarding

these motivation types.

In the survey, a seven-point scale was used for participants to indicate why they have
participated to the latest crowdsourcing challenge they have taken part. A total of 28 different
motivation items were identified from the qualitative study and prior research (see Appendix A).
Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) techniques were used
to identify and validate underlying dimensions of the motivations. In line with prior research
(e.g., Wrzesniewski et al., 2014), I randomly split the sample, and conducted EFA with the first
subset (N = 328) and used the other subset for CFA (N = 318) based on respondents’ answers to
questions on motivation. In the EFA, an oblique rotation technique (oblimin) was used to allow
different types of motivation to correlate. The analysis revealed five factors that had eigenvalues
greater than 1 (eigenvalues = 7.70; 2.86; 2.54; 1.28; 1.15). Items that loaded on at least 0.50 for
one factor and did not load 0.30 or above on more than one factor were retained. In addition, one
item was deleted due to face validity concerns (overall, 21 items were retained; see Appendix B)
The final five-factor structure model explained 73.90% of the variance. The factors reflected
intrinsic motivation (i.e., included items relating to fun and enjoyment derived from the process

of problem-solving), learning motivation (i.e., included items relating to the motivation to
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improve one’s skills and learn new things), prosocial motivation (i.e., included items relating to
the motivation to make a positive impact on others and contribute to something that matters),
social motivation (i.e., included items relating to social identification) and extrinsic motivation
(i.e., included items relating to the motivation to achieve external rewards such as career
benefits, recognition or money). Next, I conducted a CFA with the other subset of the data. The
results indicated, as expected, that the five-factor model provided an adequate fit with the data
(x2 = 415.487, root mean square error of approximation = 0.075, standardized root mean square
residual = 0.053, comparative fit index = 0.938, Tucker—Lewis index = 0.927). In addition, chi-
square difference tests indicated that this model provided a significantly better fit than alternative

nested models.

3.3.2 Independent Variables

All motivation constructs are state-measures. They were measured with seven-point scales
ranging from 1 “does not correspond at all” to 7 “corresponds exactly” unless indicated
otherwise. The scale for intrinsic motivation included four items: “Enjoyment of creating new
things”, “Enjoyment of solving problems”, “Feelings of being intellectually challenged”, and
“Feelings of satisfaction from being able to solve a problem” (a. = 0.85). The scale for prosocial
motivation had three items: “Opportunity to work on something that matters”, “Opportunity to
work on ‘real-life’ problems”, “Opportunity to benefit others through my solution” (o = 0.88).
Learning motivation was measured with four items, including “Learning new things”,
“Enhancing my skills”, “Sharpening my brain”, “Being updated with science”, (a = 0.94). Social
motivation scale included five items: “I feel strong ties with InnoCentive”, “I experience a strong
sense of belonging to InnoCentive”, “I feel proud to work for InnoCentive”, “I am sufficiently

acknowledged in InnoCentive”, “I am glad to be a member of InnoCentive” a = 0.90)
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(1=strongly disagree, 7= strongly agree). Finally, the extrinsic motivation scale included five
items: “Enhancing my career/business prospects”, “Recognition I will receive after solving the
problem”, “Showing my competencies”, “Award money”, “Potential future income from the

seeker” (o = 0.85).

3.3.3 Dependent Variable

The measure for the dependent variable, solution appropriateness, was extracted from company
archives; | utilized an internal scale used by InnoCentive to rate each solution. This system is
designed to assess the appropriateness of solutions and serves two main purposes: filtering out
the inappropriate solutions (so that these are not sent to clients) and providing clients with an
initial indicator for each solution. It is worth noting that the rating is only shared with clients;
crowd members are not informed of the rating for their solutions. Specifically, in this system,
solutions are rated on a scale from 1 to 5. Submissions that have nothing to do with the challenge
(e.g., completely off-topic, not even remotely address any of the requirements, extremely
illegible or short) are rated 1 (and are not sent to clients); those that include an idea related to the
challenge but do not address most of the requirements are rated 2; those that address most of the
challenge criteria (but not all) are rated 3; those that address all the criteria are rated 4; and,
finally, those that address all the criteria elaborately are rated 5. A higher rating therefore
indicates that a submission is more effective in addressing challenge requirements. This measure
is considered to be a suitable indicator of appropriateness in my context because challenge
requirements in crowdsourcing describe the boundaries of an appropriate solution. As such, a
submission is considered appropriate only if it presents a solution within the problem constraints.

That is, problem constraints serve as the main reference point that determines how suitable a
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solution is; the extent to which a solution is effective in addressing constraints determines its

appropriateness level.

3.3.4 Control Variables

With regard to control variables, I collected data from company archives on challenge
characteristics to account for the differences between the various challenges. Specifically, the
size of the prize offered (log-transformed due to high skewness), type of challenge (i.e.,
“Theoretical” or “Reduction-to-Practice’), number of submissions made to a challenge, and
duration of the challenge (i.e., how long the challenge remained open) were included as

covariates in the analyses.

In addition to challenge characteristics, several individual factors may have influenced
the results. Something that could potentially bias our analyses is that some of the respondents
answered the questions about their motivations after they knew about the outcome, which may
have influenced how they think about their motivations. To address this issue, I created a dummy
variable (labeled outcome awareness) coded as 0 for challenges that were still open or under
evaluation (i.e., challenges in which solvers were unaware of the final result) at the time of the
survey and coded as 1 for challenges that had already been evaluated and the results
communicated to solvers. This dummy variable was included as a control in the regression
analyses. On a related note, people who have submitted solutions to challenges very recently
may be more able to remember their motivations or may interpret their motivations differently to
those who made submissions a long time ago. In particular, over time, the intensity of
motivational states may be subject to change through processes of story-telling and identity
construction (e.g., McLean et al., 2007). Thus, a respondent who participated a long time ago

may be reporting on constructed motivational notions, and this may differ from a more recent
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participant who may report more accurately on remembered motivational attitudes. To address
this potential problem, I calculated a variable called recency that measures the total number of
days passed between the date the Web survey was sent out (i.e., 16 May 2012) and the date the
challenge was posted on the InnoCentive platform, and I included this as a control variable in the

regression analyses.

In addition, our in-depth interviews suggested that constructs relating to prior knowledge
can influence the level of motivation and engagement. Therefore, to account for the possibility
that observed effects may be in part attributable to knowledge-related variables, I controlled for
knowledge distance (i.e., the extent to which a discipline falls into one’s area of expertise) and
education level. Knowledge distance was measured with a seven-point scale where 1 indicated
“inside my field of expertise” and 7 indicated “outside my field of expertise” (Acar and van den
Ende, 2016; Jeppesen and Lakhani, 2010). Education level was assessed by asking respondents
to indicate their highest level of academic achievement (six levels ranging from “less than a high
school degree” to “PhD”). Dummy variables were created for each education level and the
lowest level was used as the reference category.’ Data for these two variables were collected via

the web survey.
4. Results

Means, standard deviations and correlations are reported in Table 1. I started testing the
hypotheses using hierarchical ordinary least squares (OLS) regression analyses. I entered all

control variables in the first step, and motivation variables in the second step. The dependent

° For the analyses, the lowest two education levels —i.e., ‘less than a high school degree’ with ‘high school degree or
equivalent’ — were merged to form a new category (highschool degree or less) because the former had too few
responses (N = 8) to conduct a meaningful analysis. This new category had a total of 49 responses and served as the
reference category in the analyses.
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variable, solution appropriateness, was close to normal, with small skewness and kurtosis values
(<I). Unsurprisingly, there were more inappropriate solutions than highly appropriate ones.
Analyses of the residuals suggested that no serious violation of normality or homoskedasticity
exists. In addition, a Durbin-Watson (DW) test provided support for the independence of error
terms, as the DW statistics ranged from 1.86 to 1.97. As can be seen from Table 1, the
motivation measures were highly correlated in line with prior research (Ryan and Connell,
1989). 1 therefore checked the variance inflation factors for all independent and control variables
to determine whether substantial correlations between motivation constructs are problematic for
the analyses. The highest variance inflation factor was 2.80 (well below the conventional cut-off

of 10) (Hair et al., 1998), suggesting that multicollinearity was not a problem for the analyses.
--- Insert Table 1 about here ---

The results of the regression analyses are reported in Table 2, and show that these five
motivations relate in different ways to solution appropriateness. As predicted in Hypothesis 1,
intrinsic motivation was positively related to solution appropriateness (f = 0.133, p = 0.016).
Hypothesis 2 was also supported; learning motivation was associated with a poorer
appropriateness of solution (f =-0.173, p = 0.003). Contrary to Hypothesis 3, prosocial
motivation was negatively related to solution appropriateness (f =-0.111, p = 0.037). Hypothesis
4 was not supported as well; social motivation was not significantly related to solution
appropriateness (f =-0.13, p > 0.25). Finally, in line with Hypothesis 5, extrinsic motivations

were associated with a greater appropriateness of solutions (f = 0.115, p = 0.008).

--- Insert Table 2 about here ---
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5. Discussion and Conclusion

Crowdsourcing has emerged as a promising form of digital innovation; instead of relying on
designated agents, more and more organizations are opening up their problem to crowds,
typically via a digital platform (Afuah and Tucci, 2012). Despite the convincing evidence that
crowdsourcing can be effective in solving complex innovation problems (e.g., Jeppesen and
Lakhani, 2010; Lakhani et al., 2013), managing contributions from a large and diverse crowd
presents significant challenges. In this paper, I examine how organizations can address one of the
greatest challenges associated with crowdsourcing — dealing with large number of inappropriate
ideas (Blohm et al., 2013; Huang et al., 2014). In particular, this study focuses on what effects
crowd members’ motivations have in terms of the appropriateness of the solutions they generate.
By examining data collected from InnoCentive, where solutions are regularly evaluated based on
their appropriateness, this paper demonstrates that not all motivations are created equal; while
some forms of motivation seem to increase the level of appropriateness (i.e., intrinsic and
extrinsic), others either reduce it (i.e., learning and prosocial motivation) or have no effect on it

(i.e., social motivation).

There are at least three reasons why addressing the novel question of how crowd
members’ motivation affects solution appropriateness is essential in order to harness the potential
of crowdsourcing more effectively. First, solution appropriateness is vital for realizing the main
promise of crowdsourcing: utilizing distant knowledge for innovation (Afuah and Tucci, 2012).
Appropriateness is not only a necessary condition for a breakthrough solution (i.e., a
breakthrough solution needs to meet the constraints of a problem), but is also essential to an
organization’s ability to identify which solutions offer the greatest potential. This is because

solution appropriateness affects how the submissions received are handled; receiving too many
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inappropriate ideas narrows organizations’ attention span, making them focus on familiar
solutions rather than novel ones (Criscuolo et al., 2017; Piezunka and Dahlander, 2014). In other
words, the organizations’ evaluation processes become biased (against novelty) and can
potentially lead to the selection of suboptimal winning solutions. Second, solution
appropriateness is an important determinant of a crowdsourcing initiative’s cost-effectiveness;
inappropriate solutions take up too much of the organization's limited attention, which would be
better directed towards more promising solutions. In other words, inappropriate solutions
increase the costs of an initiative, as sorting through them and evaluating them consumes
considerable organizational resource, without contributing to the value generated from the
crowdsourcing. Third, the time required to evaluate inappropriate solutions causes unnecessary
delays in implementing the winning solution(s). It therefore reduces the speed of new product
development — a key performance outcome for innovation projects and one which is becoming
increasingly important in today’s rapidly shifting environment (e.g., Chen et al., 2010).
Organizations are thus likely to derive greater value from crowdsourcing not by encouraging
more solutions but by encouraging those which are appropriate and proactively discouraging

those which are not.

As a whole, this study helps to provide a greater understanding of crowdsourcing
challenges and contributes to the digital innovation literature. It does so by taking the first steps
to explore the relationship between motivations and solution appropriateness. Although previous
research has addressed motivations for participating in crowdsourcing initiatives, the effects of
different motivations on the appropriateness of outcomes generated by the crowd remained
unexplored. As dealing with a large number of solutions is often considered to be one of the

greatest challenges in crowdsourcing, the findings of this study also contribute to the emergent
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line of research on how organizations can overcome challenges involved in using crowdsourcing
for innovation (Lifshitz-Assaf, 2017; Piezunka and Dahlander, 2018). Importantly, this study has
implications for the broader literature on digital innovation as it addresses one of the key
questions raised: how can organizations manage their innovation processes effectively when
partnering with diverse and unspecified agents? (Nambisan et al., 2017). More specifically, this
study provides useful insights into how to motivate such partners to provide inputs that are in

line with organizational needs and requirements.

What could organizers of crowdsourcing challenges do to promote appropriateness in the
solutions they receive? The first implication of this study is that they should use various extrinsic
rewards in their crowdsourcing initiatives. In terms of what types of reward to include, I would
encourage organizers to look beyond financial ones. The findings show that other non-pecuniary
extrinsic benefits, such as recognition and career advancement, are also important drivers of
appropriateness. Organizers could, for example, simply feature winning solutions/solvers (as
well as a few other close contenders) not only on the platform itself but also in their company
blogs, social media pages and many other media outlets whenever possible. When working out
what form of publicity and recognition might be most effective, organizations could look at the
practices of online platforms elsewhere for inspiration, as a wide range of practices are being
used successfully to encourage the generation of content that will be more useful to the platform.
Practices used to acknowledge and publicize top performers include leaderboards (i.e., league
tables of the most successful crowd members), status badges that members can include in their
profiles and performance statistics for individual members (Dellarocas, 2010). In addition to
incorporating extrinsic benefits into challenges, organizers should also promote the intrinsic

benefits of participation. In the light of prior research that highlights the importance of perceived
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autonomy and competence for intrinsic motivation (e.g., Hennessey and Amabile, 2010; Ryan
and Deci, 2000), organizers of crowdsourcing initiatives could seek to eliminate any potentially
constraining elements of the problem or the platform that might reduce participants’ sense of
autonomy and they could provide positive verbal or written feedback that might enhance

participants’ feelings of competence.

At the same time, challenge organizers should consider downplaying the learning
opportunities offered by crowdsourcing challenges as well as the prosocial aspects. Both learning
and prosocial motivation, despite being important reasons for participation, are associated with
generating inappropriate solutions. Although organizers of crowdsourcing challenges may not be
able to filter out those with a high learning or prosocial orientation entirely, given that
participation is open and voluntary, they could take steps to avoid encouraging such participants.
For example, because providing learning opportunities (e.g., experts, mentors, or resources) is
likely to attract those with a high learning motive (Leimester et al., 2009), organizers should
refrain from incorporating these in crowdsourcing challenges and inititatives. However, it is
worth noting that learning motivation might have a positive impact on performance in the long
run, as found in recent research, because using one’s acquired knowledge to solve problems may
require time (Gong et al., 2009). When crowdsourcing challenges are posted frequently, it might
therefore still be useful to encourage individuals with a high level of learning motivation to take
part, as they may then use what they have learnt to develop more appropriate solutions in
subsequent challenges. With regard to prosocial motivation, it is important to avoid mentioning
potential other-related benefits (i.e., how solving this problem will help others) in challenge
descriptions. Organizers could also avoid providing information about those who may be helped

in some way by solutions generated, or putting crowd members in touch with these beneficiaries,
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as that may strengthen crowd members’ willingness to make a prosocial impact (Grant, 2007,
2012). Finally, because social motivation is neither detrimental nor beneficial to solution
appropriateness, organizers might do better to channel their resources into developing stronger
extrinsic and intrinsic incentives rather than improving crowd members’ sense of social

identification.

Two of the unexpected findings merit further discussion and future research efforts. First,
in contrast to my hypotheses, the results show that prosocial motivation is negatively related to
the appropriateness of solutions. One explanation for this finding may be found in prior research
which suggests that prosocial motivation can be driven by different personal goals, ranging from
wanting to help others because they genuinely care about them to wanting to do so because it
will make them feel better about themselves (Batson and Shaw, 1991; Grant and Berry, 2011). It
could be that most of the prosocially motivated people in our context are driven by the second of
those goals, namely feeling good about themselves, rather than by a genuine concern for others’
problems. If this is the case, those crowd members might be satisfied by simply providing their
standpoint on the problem, and leaving it to the challenge organizer to decide what to do with it;
they may not really be concerned about developing a more appropriate solution that can meet all
the requirements of that particular challenge. It is also worth noting that in our context,
companies setting the challenge is typically not known to the crowd members, which may make
it more difficult for crowd members to look at things from their perspective. Given that
perspective taking has been found to be the main mechanism through which prosocial motivation
leads to the generation of useful ideas (Grant and Berry, 2011), crowd members may fail to come
up with a solution that can solve the challenge organizers problems. Another plausible

explanation for this finding could be that prosocially motivated people prioritize solving a
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problem in a way that can help as many beneficiaries as possible rather than making their
solutions fit with problem constraints. Put differently, crowd members who are more prosocially
motivated may not be willing to limit their search processes when they think problem constraints

do not help with contributing to a sizeable number of potential beneficiaries.

The second finding that contrasts my hypotheses is that social identification with a
crowdsourcing platform is not significantly related to solution appropriateness. One potential
reason for this could be that crowd members may not perceive that their solutions contribute to
the platform, as the challenges in our context are often the problems of external organizations.
That is, crowd members may fail to foresee the potential future benefits of their solutions for the
platform (e.g., in terms of reputation and/or future businesses) and thus may not focus their
attention and effort on generating appropriate solutions. This suggests that identification may
drive appropriateness when crowd members realize the value of their solution for the platform
(e.g., when the challenges posted are the platform’s own problems or when the benefits of the
appropriate solutions for the platform are communicated clearly). Importantly, social
identification can take different forms; crowd members may also identify with social units other
than the platform (e.g., with peers or with a crowdsourcing movement), and this may have a
different effect on the nature of their contributions (Bagozzi and Dholakia, 2006; Hertel et al.,
2003; Nambisan and Baron, 2010). In addition, scholars reported non-significant or negative
associations between identification and outcomes that relate to innovation (e.g., Madjar et al.,
2011; Rotondi, 1975; see Conroy et al., 2017 for a review of detrimental outcomes of
identification). In light of these, I encourage further future research on how (different types of)

identification influence solution appropriateness in crowdsourcing platforms.
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The findings and contributions discussed above must be evaluated in the light of the
limitations of this study. First, the data collected in this study were correlational in nature.
Although the data enabled us to observe how naturally occurring variations in motivations were
associated with solution appropriateness in the solving of real-world innovation problems, they
did not allow determining precise causality. I encourage future researchers to use experimental
manipulations and random assignment procedures to show more explicitly the causal role of
motivation in crowdsourcing challenges. Moreover, the results presented here are based on a
single crowdsourcing platform. The platform examined in this study includes a wide range of
innovation problems from different disciplines and has large number of participants from all over
the world; still, future research is needed to observe whether the results presented here are
generalizable to other platforms for crowdsourcing challenges. It is also worth noting that the
results relate to the crowdsourcing of complex innovation problems where an ideal solution
needs to meet a number of requirements. Future research could explore whether the relationship
between motivations and solution appropriateness unfolds in a similar way for challenges that
are simpler and non-specific. On a related note, the low response rate to our survey, which is
characteristic of surveys conducted on online platforms (Nambisan and Baron, 2010), raises
questions about the representativeness of the sample. Although I did not find any evidence of
non-response bias with our existing data, non-response bias possibility cannot be ruled out

completely without having data on all participants.

Furthermore, although the solution appropriateness measure employed in this study has
high external validity as it is a rating system used by a real crowdsourcing platform to filter out
unsuitable ideas, one concern regarding this measure could be that non-substantive elements of a

submission (e.g., writing style or grammatical accuracy) might bias the ratings. However, it is
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worth noting that the submissions in InnoCentive are similar to technical or scientific reports,
where these elements are likely to be of less importance. In addition, the assessors in
InnoCentive are experienced in evaluating submissions from a wide range of scientific
disciplines (and often have a PhD in science); they may therefore be less prone to be swayed by
the way a submission is written. Despite their extensive experience, which enables them to create
a rating system that is consistent across different problems, and their close connection with
organizations that post challenges, the assessors are outsiders to these organizations, which might
limit their ability to judge the appropriateness for a specific organization. [ would encourage
future research to test the link between motivation and appropriateness using other techniques to
evaluate appropriateness, such as consensual assessment (Amabile, 1982; see also Acar, 2018;

Miron-Spektor and Beenen, 2015), in order to expand the generalizability of the study’s findings.

Finally, future research could draw on other established motivational frameworks to
identify novel motivations. For example, achievement motivation theory (Dweck and Leggett,
1988; Elliot and Church, 1997) might be of value here, given the competitive nature of
crowdsourcing challenges. This theory differentiates between learning orientation (i.e.,
motivation to improve skills) and performance orientation, which can take the form of either
performance-avoid (i.e., motivation to avoid losses) or performance-prove (i.e., motivation to
pursue gains). Although my model captures learning orientation, expanding that model to look
more closely at the potential effects of (different forms of) performance orientation might
provide a better understanding of how motivations affect the nature of the solutions generated by

crowd members.

All in all, crowdsourcing challenges offer great potential for providing rapid solutions to

innovation problems in a cost-effective manner. An important step in harnessing this potential
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more effectively is to acquire a deeper understanding of what makes those in the crowd tick and
of how those motivations affect the solutions that crowd members generate. I hope the insights
provided in this paper will enable the remarkable creative potential of the crowd to be used more

effectively to achieve innovative breakthroughs.
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Table 1. Means, Standard Deviations and Correlations®

Variable M SD 1 2 3 4 5 6 7

1. Prize size 4.38 25

2. Number of submissions 10421 1024 -397

3. Duration (days) 71.2 40.83 267  -.14"

4. Challenge type 17 .38 487 -317 467

5. Recency (days) 317.75 22049 .03  -257 177 .07

6. Outcome awareness 0.48 .50 -167 .07 -127 10" .70™

7. Knowledge distance 4.05 1.89 -08 117 -08 -107 -01 .01

8. PhD degree 32 47 A37 223" .00 12703 -01  -13"
9. Associate degree .09 .29 -10° 137 .03 -08 -.01 .02 -.02
10. Bachelors degree 23 42 -03 .04 -06  -08 .05 .07 .07
11. Masters degree 24 43 .03 .02 .07 .06 -03  -.04 04
12. Intrinsic motivation 5.53 1.30 -04 08" .00 -03 .02 .02 .06
13. Learning motivation 4.94 1.69 .01 .02 .04 .05 -04  -07 .01
14. Prosocial motivation 5.41 1.47 -01 .08 .03 -04 -04 -07 -04
15. Extrinsic motivation 4.44 1.38 .08 -05 .02 107 157 -137 -.04
16. Social motivation 4.13 1.56 .02 -01 .01 -01 .01 -03  -.05
17. Solution appropriateness ~ 2.59 1.13 .03 -07 .05 08 -03 -06 -.18"
Variable 8 9 10 11 12 13 14 15 16
9. Associate degree -22%

10. Bachelors degree -387  -18”

11. Masters degree =397 18" -317

12. Intrinsic motivation -137 .06 .03 .05

13. Learning motivation -147 07 .02 .03 637

14. Prosocial motivation -127 .09 -02 .04 567 .55

15. Extrinsic motivation .00 -.02 -02 .05 257 327 327

16. Social motivation -.05 .03 -01 .04 307 337 277 207

17. Solution appropriateness ~ .21" 117 -08" .07 -03 13" -137 -03 .05

"Pairwise deletion.The prize size variable is log-transformed. * p <.05, ™ p < .01 (two-tailed test)
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Table 2. Results of the OLS Regression Analyses Predicting Solution Appropriateness?

Variables Model 1 Model 2"

B (SE) B (SE)
Prize size -.063 (.209) -.060 (.206)
Number of submissions .055 (.001) .053 (.001)
Duration .013 (.000) .019 (.000)
Challenge type .049 (.152) .052 (.151)
Recency -.009 (.000) -.022 (.000)
Outcome awareness -.055 (.143) -.063 (.141)
Associate degree .0927 (.206) .0887(.202)
Bachelor’s degree 253" (.176) 23577 (1174)
Master’s degree 33777 (174) 32077 (L172)
PhD degree 45077 ((172) 42077 (.170)
Knowledge distance - 156" (.024) 16477 (.024)
Intrinsic motivation 1517 (.047)
Learning motivation -.1647(.037)
Prosocial motivation -.109% (.039)
Social motivation -.018 (.036)
Extrinsic motivation 1177 (.030)
Adjusted R squared .101 131
F of change 6.825™" 4.900""

*Values are standardized coefficients. Standard errors are in parentheses. Prize size is log-transformed.
®The results are robust to exclusion of control variables.

p<.10 " p<.05"p<.01,

sk

» <.001.
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Appendix A. Results of Exploratory Factor Analysis with All Items?*

Factor 1 Factor2 Factor3 Factor4 Factor 5
Intellectual curiosity” 0.357 -0.199 0.069 0.006 0.57
Enjoyment of working in the field of the 0.372 -0.011 0.128 -0.033 0.436
challenge’
Enjoyment of creating new things 0.265 -0.035 0.043 -0.126 0.629
Enjoyment of solving problems 0.093 -0.053 0.006 -0.082 0.814
Feelings of being intellectually challenged 0.128 0.141 -0.02 0.009 0.732
Feelings of satisfaction from beating other -0.173 0.453 0.077 -0.071 0.384
solvers’
Feelings of satisfaction from being able to -0.041 0.088 -0.054 -0.234 0.709
solve a problem
Opportunity to work on something that -0.089 0.058 0.058 -0.885 0.115
matters
Opportunity to work on ‘real-life” problems -0.017 0.042 0.116 -0.767 0.137
Opportunity to benefit others through my 0.107 -0.076 0.002 -0.847 0.019
solution
Being a part of changing the way the world 0.385 0.057 0.091 -0.53 -0.031
innovates’
Learning new things 0.704 -0.051 0.133 -0.071 0.221
Enhancing my skills 0.731 0.04 0.082 -0.079 0.208
Sharpening my brain 0.712 0.064 0.122 0.012 0.201
Being updated with science 0.72 0.04 -0.001 -0.116 0.155
Using my time in a good way " 0.717 0.072 0.063 -0.1 0.007
Feedback from InnoCentive or the seeker” 0.37 0.359 -0.002 -0.18 -0.138
I feel strong ties with InnoCentive. 0.032 -0.035 0.877 -0.099 -0.13
I experience a strong sense of belonging to 0.042 -0.008 0.89 -0.102 -0.138
InnoCentive.
I feel proud to work for InnoCentive. 0.02 0.06 0.800 -0.116 0.029
I am sufficiently acknowledged in -0.023 0.053 0.746 0.27 0.081
InnoCentive.
I am glad to be a member of InnoCentive. 0.031 -0.04 0.727 -0.103 0.043
Improving my resumé” 0.313 0.775 -0.068 0.07 -0.04
Enhancing my career/business prospects 0.209 0.818 -0.083 -0.032 -0.091
Recognition [ will receive after solving the -0.027 0.784 0.074 -0.067 0.07
problem
Showing my competencies 0.058 0.718 0.098 -0.045 0.131
Potential future income from the seeker -0.053 0.738 -0.007 -0.105 -0.089
Award money -0.194 0.657 0.076 0.146 0.063

“Pattern matrix (N = 328). * Item removed due to factor loadings; ** Item removed due to face validity.
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Appendix B. Results of Exploratory Factor Analysis after Item Reduction®

Intrinsic Prosocial Learning Social Extrinsic
Motivation Motivation Motivation Motivation Motivation

Enjoyment of creating new 0.583 -0.117 0.275 -0.05 -0.053
things

Enjoyment of solving problems  0.891 -0.044 0.027 -0.015 -0.064
Feelings of being intellectually  0.759 0.058 0.118 0.007 0.108
challenged

Feelings of satisfaction from 0.72 -0.193 0.008 0.032 0.032
being able to solve a problem

Opportunity to work on 0.118 -0.879 -0.048 -0.062 0.09
something that matters

Opportunity to work on ‘real- 0.135 -0.772 0.01 -0.117 0.085
life” problems

Opportunity to benefit others 0.025 -0.806 0.139 0 -0.07
through my solution

Learning new things 0.077 -0.009 0.851 -0.087 -0.064
Enhancing my skills 0.049 0 0.905 -0.029 0.038
Sharpening my brain 0.038 0.065 0.885 -0.049 0.055
Being updated with science 0.043 -0.072 0.809 0.041 0.031
I feel strong ties with -0.139 -0.081 0.076 -0.865 -0.011
InnoCentive.

I experience a strong sense of -0.14 -0.126 0.032 -0.882 0.011
belonging to InnoCentive.

I feel proud to work for 0.067 -0.122 -0.007 -0.800 0.083
InnoCentive.

I am sufficiently acknowledged  0.106 0.25 -0.01 -0.733 0.007
in InnoCentive.

I am glad to be a member of 0.096 -0.083 0.03 -0.725 -0.033
InnoCentive.

Enhancing my career/business -0.113 -0.073 0.217 0.089 0.764
prospects

Recognition [ will receive after  0.026 -0.098 -0.009 -0.056 0.786
solving the problem

Showing my competencies 0.113 -0.03 0.097 -0.076 0.741
Potential future income from the -0.082 -0.069 -0.01 0.033 0.814
seeker

Award money 0.122 0.196 -0.171 -0.059 0.722

*Pattern matrix (N = 328).



