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Abstract

Purpose — This paper analyzes how the distribution and structure of employees’ attention influence idea
survival in an organizational internal crowdsourcing session.

Design/methodology/approach — Data from an online internal crowdsourcing session carried out within a
multinational company with headquarters in Sweden were used to explore how idea attention influenced idea
survival.

Findings — Our findings indicate that the positive relationship between attention allocation and idea survival
is mediated by idea appreciation, i.e. positive comments and suggestions that employees provide in response to
ideas. In addition, we find that competition for attention negatively moderates the relationship between idea
attention and positive comments. Finally, our results indicate that ideas are more likely to survive if they are
submitted earlier in the crowdsourcing process and when the elapsed time since previously posted ideas in the
session is longer.

Practical implications — This study provides organizers of internal crowdsourcing sessions with new
insights about factors influencing idea survival and about potential systematic biases in idea selection due to
timing and competition between ideas.

Originality/value — This paper contributes to the literature highlighting the relevance of attention-based
theory in the context of crowd-based creativity and innovation management.
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Introduction

Organizations are increasingly concerned with innovation, and in order to create new and
profitable businesses, services, products, and processes, or improve existing ones, a rich flow
of ideas stands out as a critical prerequisite. Creativity, in terms of the ability to create
knowledge that is both new, i.e. original or unexpected, and useful, i.e. appropriate for the
user, is increasingly seen as a critical source of sustainable competitive advantage for
organizations (Amabile, 1996). At the same time, organizations are experiencing profound
changes in the way innovation is developed and fostered, shifting from more traditional
mechanisms for idea generation to new forms of open suggestion (Bogers et al, 2017; Van
Knippenberg et al,, 2015; Van den Ende et al., 2014; Schulze and Hoegl, 2008). In the past, many
firms relied upon cadres of professional inventors to foster innovation. More recently, they
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have started to engage both internal and external individuals to contribute to ideation (Van
Knippenberg et al, 2015; Dahlander and Piezunka, 2014; Piezunka and Dahlander, 2015).

Whereas the open innovation paradigm has emphasized the role that external individuals
outside the boundaries of firms play in innovation generation and development (Bogers et al.,
2017; Piezunka and Dahlander, 2015; Bayus, 2013; Dahlander and Magnusson, 2005; Di Gangi
et al., 2010; O'Mahony and Lakhani, 2011), internal crowdsourcing emphasizes employees as
the main source of ideation and innovation (Malhotra et al, 2017). Especially in large
organizations, internal crowdsourcing can be used as a fruitful means to leverage the
innovation potential of employees, allowing them to collectively contribute with their ideas
and knowledge (Bjelland and Wood, 2008; Kijkuit and van den Ende, 2010; Bayus, 2013;
Reitzig and Sorenson, 2013; Malhotra et al, 2017).

The extant research on crowdsourcing has also recently analyzed the different models and
techniques that can be used for internal crowdsourcing, such as idea campaigns, jams, or
online sessions (e.g. Bjelland and Wood, 2008); how these models encourage employees to
generate as many ideas as possible (e.g. Benbya and Van Alstyne, 2010); and how certain
characteristics of ideas (e.g. number of words used to express the ideas) and ideators (e.g.
expertise, number of suggestions provided) affect idea implementation (Schemmann ef al,
2016). Yet, much less explored are the very underlying mechanisms of internal crowdsourcing.
As highlighted in a recent literature review by Ghezzi et al (2018), knowledge about the
crowdsourcing process, and its mechanisms of competition and collaboration, is still limited. In
particular, we know little about how competition for attention affects the ideation process in
internal crowds, and there is an apparent lack of studies exploring how temporal patterns of
attention allocation around certain ideas can influence ideation survival in crowdsourcing
initiatives.

In this study, we draw on the “Theory of Attention” (Ocasio, 1997; 2011) to illuminate
how the distribution and structure of employees’ attention influence idea survival in an
organizational crowdsourcing session. According to attention theory, crowdsourcing
sessions can be viewed as systems of collective attention, and the manner in which
attention is structured and distributed assumes relevance in ideation processes (Zhu
et al., 2017; Malhotra and Majchrzak, 2014; Dahlander and Piezunka, 2014). We provide a
threefold contribution to prior literature on internal crowdsourcing and ideation. First,
we corroborate previous studies on ideation process by showing that idea attention and
idea appreciation are related to idea success in internal crowdsourcing. Furthermore, we
add to this line of research by exploring how the presence of competition for attention
moderates the relationship between idea attention, idea appreciation, and ideation
success. Finally, we argue that the effect of attention allocation on idea success is affected
by temporality, i.e. when employees focus their attention on others’ ideas. In this paper,
we consider idea survival as a proxy of ideation success, rather than the actual
implementation of the idea in the form of new products, processes and services, because it
represents the early stages of innovation and can be seen as the most direct outcome of
crowdsourcing sessions.

Taken together, earlier studies point to the potential benefits organizations can gain, in
terms of more and better innovation ideas, by engaging their employees in collective ideation
activities such as innovation jams. However, extant theory has so far not explicitly
investigated the competitive dynamics as well as temporal conditions regarding attention
that are created by internal crowdsourcing and how they may influence the probability of
actually generating new and valuable innovation ideas. Hence, there is a need to further our
understanding of the role attention plays in internal crowdsourcing. More specifically, the
aim of this paper is to investigate how competition for attention and temporality of attention
allocation influence idea survival, thus broadening previous research findings on ideation
process in internal crowdsourcing.
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decide on which problems and opportunities to focus their attention, but is also of importance
for innovation practice as an increasing number of organizations frequently rely on internal
crowdsourcing to trigger creativity and facilitate knowledge sharing among their employees.

The article is structured as follows. First, we introduce the theoretical background and
formulate testable research hypotheses. Thereafter, the research setting and methods used
are described, followed by results and analysis. Finally, the findings of the study are
presented and implications for theory and practice are discussed.

Theoretical background and hypotheses

The key objective in the ideation process is to identify and develop ideas that can be turned
into successful innovations, at the same time as non-valuable ideas are sorted out, in order not
to expend more resources on them than necessary. This process of idea selection can however
turn out to be less rational than we might imagine due to possible distortion effects caused by
individuals who are influenced by other members. This risk is arguably more substantial in
crowdsourcing than in a more structured and formal ideation process (Malhotra ef al, 2017).
Crowds are to a high degree self-organizing and display emergent patterns of idea creation
and commenting behaviors (Colombo ef al, 2011). A consequence of this is that individuals in
crowds are more likely to be influenced by the behaviors of other crowd members, in terms of
what ideas they interact with and what opinions they express. A key factor that can at least
partly explain potential biases in crowdsourcing is the nature of human attention, something
that has been emphasized in the innovation management literature by Van de Ven (1986). In
external crowds, individuals follow their own preferences, but they are simultaneously
influenced by the behaviors of other crowd members, and may knowingly or unknowingly
replicate the behaviors of others. This is arguably even more problematic in firm-internal
crowds. On the one hand, employees may feel that they are expected by colleagues and
managers to actively contribute, and their actions are normally visible to others in the
company. Consequently, they are driven to participate based not merely on their own
intrinsic motivations, but also by perceived expectations from other organizational members.
On the other hand, in internal crowdsourcing participants are usually expected to engage in
the ideation activities during work hours, when they also have other tasks to perform,
resulting in a more direct competition for their — often scarce — available time. Recently, more
works focusing explicitly on attention have attracted interest in the broader innovation
management research community (Beretta, 2019; Chen et al, 2020; Haas et al, 2015;
Dahlander and Piezunka, 2014), and we now turn to an exposition of this stream of research.

Attention-based theory pivots around the fundamental tenet that attention is a scarce
resource (Ocasio, 1997; 2011). Organizational scholars have devoted much effort to investigating
how and why individuals allocate attention toward certain targets and not others, underscoring
that “the cognition and action of individuals are not predictable from the knowledge of individual
characteristics but are derived from the specific organizational context and situations that
individual decision makers find themselves in” (Ocasio, 1997, p. 189). Evidence suggests that
managers’ attention allocation is conveyed by both industry-level events (e.g. Nigam and Ocasio,
2010; Cho and Hambrick, 2006; Hansen and Haas, 2001) and more internal factors (Bouquet and
Birkinshaw, 2008), and that patterns of attention allocation can have effects for innovation
processes at individual and organizational level (Dane, 2013; Knudsen, 2011).

Recently, the crowdsourcing literature has started recognizing the importance of the
cognitive dimension enhanced by crowdsourcing, focusing on how employees and other
contributors spontaneously allocate their attention in the crowd (Zhu et al, 2017; Piezunka
and Dahlander, 2015; Dahlander and Piezunka, 2014). In internal crowdsourcing, innovation
is primarily stimulated by ideas and suggestions shared by employees. But comments that
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employees provide in response to their colleagues’ ideas are other relevant stimuli to
innovation, because it is through these contributions that existing ideas are further
developed. Moreover, for employees participating in internal crowdsourcing activities, the
expectation from colleagues and managers to actively contribute with ideas and feedback
arguably competes with the need to perform other work activities, and thus creates a
potential attention problem. Seen through the lens of attention theory, it becomes possible to
explain why certain ideas and innovations are more likely to be successful in internal
crowdsourcing in terms of patterns of attention allocation in crowdsourcing sessions (Zhu
et al., 2017; Reitzig and Sorenson, 2013; Afuah and Tucci, 2012; Jeppesen and Lakhani, 2010).
As the basic aim of internal crowdsourcing is to generate innovation ideas in an effective and
efficient way, an improved understanding of factors influencing the survival of ideas is of
value for both innovation research and practice. We will now turn to an exposition of such key
factors identified in the extant literature, leading to the generation of a number of hypotheses.

Idea attention and idea survival

In general, the higher the number of actors involved in crowdsourcing, and as far as their
contributions proliferate in the crowd, the more employees have to decide which initiatives to
focus their attention on. In other words, the activity generated around ideas during the
internal crowdsourcing certainly attracts the attention of employees, but at the same requires
some effort to focus their energy and attention on a limited number of ideas.

Research has shown that idea success is related to how employees allocate their attention
to certain ideas in the crowd. In particular, the number of comments and suggestions may be
interpreted by employees as a signal of the high potential that ideas have in the crowd (Reitzig
and Sorenson, 2013). A study conducted by (Di Gangi and Wasko, 2009) found that ideas that
received more votes were more likely to be implemented by the company. In another recent
study, Schemmann et al (2016) found that more popular ideas, i.e. ideas voted by a large
group of individuals, were more likely to be favorably considered by managers and then
implemented in the firm.

Attention allocation through comments and suggestions also facilitates knowledge
integration in internal crowdsourcing sessions. Malhotra and Majchrzak (2014) suggest that
ideas with competitive advantage potential are more likely to surface when the crowd
enhances knowledge integration through sharing (generating ideas, examples, facts, or
commenting) and highlighting (promoting others’ comments, appreciating others’ ideas).
Hence, high levels of attention around ideas can be decisive for the activation of these
knowledge integration mechanisms, which, in turn, affect the likelihood of idea survival in
crowdsourcing sessions.

In light of these arguments, we develop the following research hypothesis to confirm the
results reported in previous studies on ideation in internal crowds:

HPI. Idea attention is positively related to idea survival in internal crowdsourcing.

The mediation effect of idea appreciation

The number of comments and suggestions provided on posted ideas, however, provides only
a partial explanation of how employees and managers allocate their attention in the crowd.
Attention research has widely investigated how and why individuals in organizations direct
attention toward certain targets and not others (Weick and Sutcliffe, 2006).

Research on internal crowdsourcing has documented that comments and suggestions
provided in online tools for innovation may vary substantially, both in terms of structure
(e.g. length of comments) and analytical content (level of criticism, positive vs negative
comments, etc.) (Malhotra and Majchrzak, 2014; O’'Leary, 2016). For example, in a study on
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attention allocation is related not only to the number of stimuli, feedback and comments that
an idea receives, but also — and in combination with — the type and content of the comments
attracted by the idea. In a similar vein, in a study conducted in a crowdsourcing competition
designed to elicit directions for Canada’s digital future, O’Leary (2016) documents that the
number of votes ideas receive in the crowd is statistically significantly related to the extent to
which the sentiment of comments provided is positive.

The content of comments is important for idea success because it predicts the quality of
attention that employees and managers allocate in the crowd (Van Knippenberg ef al, 2015).
In particular, employees’ contributions providing encouragement, support, and positive
criticism may serve a signaling function to participants in the crowd, providing legitimacy
and recognition to those ideas that receive more positive comments (Di Gangi and Wasko,
2009). Moreover, positive suggestions offer important indications to both organizational
managers and idea evaluators about which ideas are considered more valuable and relevant
by the community of participants, resulting in more favorable judgment and feedback (Rueda
et al, 2005). While previous research has documented a direct and positive relationship
between idea appreciation and idea success, in light of the above reasoning we hypothesize
that idea appreciation in the crowd, 1.e. the number of positive suggestions and comments an
idea receives, mediates the impact of idea attention on idea success. More formally:

HP2. 1dea appreciation mediates the relationship between idea attention and idea
survival.

The moderation effect of competition for attention

During crowdsourcing sessions, individuals and groups participate in creative processes in an
iterative fashion. Employees develop ideas, present them to the group, learn from the group,
work out issues independently, and then return to the group to further modify and enhance their
ideas. In this context, the rational process of allocating attention unfolds through the complex
interdependencies linking organizational members and ideas (Bayus, 2013).

People may engage in the innovation process by providing comments on one or more
ideas. In this situation, employees start sharing their interest, attention and subsequent
contributions regarding these different ideas (Schemmann et al, 2016). If, on the one hand,
tools like internal crowdsourcing can increase the possibilities for people to share ideas,
information and comments, on the other hand a consequence is that it also increases
competition for attention (Haas et al., 2015; Sullivan, 2010).

As stated by Jeppesen and Lakhani (2010), the competition between innovative ideas
within organizations has become increasingly acute as companies have introduced new
platforms that enable hundreds or thousands of potential contributors to share their ideas at
almost zero marginal cost. Attention is a valuable but finite resource, and the contribution
that each employee can provide to each idea likely decreases when the number of ideas
increases (Hansen and Haas, 2001). In addition, contributors providing suggestions on
several ideas within the crowd create interdependencies and increase the degree of
competitive interdependencies between ideas, thereby offering the possibility to hypothesize
that the positive relationship between attention allocation and positive comments and
suggestions on novel ideas posted is moderated by competition for attention. First, as the
degree of competition for attention increases, contributors and evaluators are less likely to
perceive competing ideas as novel (Haas ef al, 2015). Moreover, higher competition for
attention increases rivalry between ideators which, in turn, might reduce the likelihood that
favorable feedback and comments will be provided on competing ideas (Hansen and Haas,
2001). For ideas that do not share or exhibit only a limited number of common contributors,
the risk of competition for attention with other ideas is much lower. Being equal in the number

internal
crowdsourcing

217




EJIM
24,2

218

of comments received, these ideas are more likely to profit from the unique contribution of
employees. On the basis of these arguments, we advance the following research hypothesis:

HP3. Competition for attention negatively moderates the relationship between idea
attention and idea appreciation.

Temporal distribution of ideas and idea survival

Finally, we postulate that the survival of ideas is likely affected by the temporal distribution
of idea generation during internal crowdsourcing. The literature shows that the temporal
dimensions matter and can significantly affect attention allocation in organizations
(Cummings and Haas, 2012). Time allocation is, indeed, of quintessential importance to
explain patterns of competition as well as variation in attention dynamics where employees
are allocating time to novel ideas (Palmie ef al., 2015).

We assume that ideas are more likely to survive if they appear earlier and when they exhibit
a longer temporal distance from other ideas posted in the jam. Having a greater exposure in the
internal crowd allows ideas to attract more attention from employees (Palmie et al, 2015). This
translates into increased activity around the idea and an increased likelihood for ideas to benefit
from more feedback (Shapiro and Varian, 1999). Consequently, it may enhance their chances to
survive and pass through the selection process internal to the organization.

This competitive process, exposed by the temporal nature of the jam, is thus extremely
important (Cumming and Haas, 2012). As time elapses, the number of ideas increases. With
other parameters constant, this temporal aspect modifies the individual employee’s attention
to the idea. This seems to be a matter of quality rather than of quantity. It cannot be
completely excluded that the level of contribution or interest of individuals persists, as ideas
and comments accumulate in the session. However, it appears logical that the time for
individuals to contribute to ideas in a productive manner is likely to decrease as far as ideas
and comments accumulate. As new ideas are created and incorporated into the ideation
system, the structure of the overall attention that the organizational community allocates to
ideas changes. As the session goes on, the attention of individuals is distributed among more
ideas. Following this, people start to shift their interest toward a higher number of ideas. This
means that any ideas posted later are less likely to receive the same attention as ideas posted
earlier. Similarly, we can assume that when there is a longer time elapsed between two ideas
being posted, the idea posted earlier is more likely to benefit from employees’ attention.

Overall, we suggest that ideas submitted later or at a shorter distance in time from
previously posted ideas are more likely to receive a lower degree of attention, thoughts,
reflections and feedback. More formally, we hypothesize that:

HP4a. Ideas posted earlier in internal crowdsourcing sessions, everything else being
equal, are more likely to survive.

HP4b. The likelihood of idea survival is positively related to the elapsed time between the
msertion of two consecutive ideas posted in internal crowdsourcing sessions.

Figure 1 illustrates our research model and the relationships between the hypotheses.
Wenow turn to a presentation of the research methods used to test the hypotheses presented
above, starting with a description of the research setting and the data collection in the study.

Research methodology

Research setting and data collection

A business unit within a large global manufacturing company based in Sweden was selected
in order to test our research hypotheses. The company is within the transportation industry.
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The selected business unit is research-focused and supports the other business areas and
units of the global company in their innovation efforts. One of its specific activities is to run
ideation jams, which are IT-mediated crowdsourcing sessions in which employees are invited
to contribute with ideas and comments on ideas recorded within a set time frame (normally
48 h). An ideation jam is preceded by a period of marketing initiatives in which employees
receive links via email to web pages on the company intranet with inspiration and stimulation
related to the subject of the jam. These inspiration sessions may, for instance, present a
specific customer profile, the needs of which are presently not met by the organization.
Another example could be the highlighting of specific environmental problems within the
organization that require tailored solutions. During a jam, employees can contribute with
both their own ideas and comments on others’ ideas. After a jam has been concluded, a
number of specific ideas are selected for implementation in innovation projects.

For the present study, one specific jam was selected. This jam was open for employees from
the whole company to contribute to. Real data on all ideas submitted, their related comments, and
the employees who contributed were extracted from the company’s internal data system. In
addition, one interview with the manager responsible for the business unit and two interviews
with the person in charge of running the internal crowdsourcing sessions were conducted. The
interviews lasted 1.5-2 h each and added to the understanding of how the jam was carried out, as
well as how the evaluation and selection processes were performed. In addition, thanks to already
established contacts between the researchers and the company, going back years, it was possible
to easily clarify any remaining questions about the jam. The exact nature of the ideas cannot be
presented here, as they remain commercially confidential. The jam was ordered by a group
function in the company dedicated to business innovation. The steering group of people involved
in deciding the jam was from corporate strategy, a venture capital unit within the company, and a
“specific issue board” focusing on soft products, i.e. service offers connected to the company’s
products. The director responsible for innovation was the leader of the steering group. This group
both set the scope of the jam and made the final decisions on the ideas generated. The selected jam
spanned a number of different expertise and knowledge domains and was active for a period of
48 h. During this session, ideas were created and developed by a large number of employees,
something which can be regarded as a live experiment emulating what normally occurs in
organizations, although in a much more compressed time-frame and supported by IT. Ideas
generated in the jam were evaluated and presented anonymously. Of course, there was a
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possibility to check who had contributed to an idea in a particular way, but for the company it was
important that the focus was kept on the ideas and that everyone could contribute to their
development. This meant that the selection of ideas to be further developed in projects was based
solely on the ideas and their development in the comments, and not on the individuals behind
them; this was also clearly communicated to participants before the jam. The rationale for this
was that the ideas were not to be seen as owned by one creator after they were posted, but
everyone could contribute to the idea, and collaborative actions leading to new ideas were
promoted. The jam was supervised by a number of moderators, selected based on their expertise.
Overall, the creative jam analyzed in this paper originally contained 351 ideas and 1,092
comments posted by 224 employees. Ideas were posted on such topics as on new business, new
efficient and effective transportation solutions, or new services to offer customers.

Patterns of attention allocation were represented using a matrix composed of employee—idea
dyads, in which the 7th cell is 1 if employee i provided an idea or comment on idea j or 0 if
employee ¢ did not provide any idea or comment on idea j (Bjork and Magnusson, 2009; Bjork
et al, 2011; Haas et al, 2015). The contributors in these dyads included all individuals posting at
least one idea. In the present study, we were also interested in understanding the nature of
comments provided on single ideas. Two independent coders read and analyzed all comments
provided in the jam. All comments were coded according to whether they were positive, negative
or neutral about ideas. The analysis of inter-rater reliability showed a high level of agreement
(>95 percent). In cases of disagreement, the two raters reviewed their analysis and reached a
consensus. For some ideas, we were unable to access comment data. The final dataset used in our
analyses therefore contains 280 ideas (and 866 comments) posted by 137 individuals.

Variables and measures

Idea survival. The main dependent variable used in this paper is idea survival measured as a
dichotomous variable with 1 indicating idea survival, i.e. selection and transformation into a
formal organizational project for further development, and O indicating idea rejection
(Schemmann et al,, 2016). The evaluation of ideas posted in the innovation system was
performed stepwise. In sequence, the individual moderators, then the innovation group, and
finally the steering group evaluated all ideas. The whole evaluation was not to take longer
than a month and in particular the first step of the evaluation had to be done in two days. Each
moderator first compiled a list of the three to ten ideas that he/she found most promising. This
initial step was performed with the occasional help of subject-matter experts and with
continuous coaching from the innovation group. The moderators then independently
evaluated all ideas found to be promising and rated them on a scale (low-high), considering
possible impacts and risks for the proposed commercial product/service. Thereafter, the
innovation group, with the help of experts, again evaluated the ideas, merged similar or
complementary ideas, and then transferred a final list of all remaining ideas to the steering
group. The steering group then made the final selection of ideas to be turned into innovation
projects, each of which was endowed with a budget of 200kSEK to further develop its
technological and business aspects.

Idea attention. Measures the total number of comments received by each idea posted in the jam
(Schemmann et al, 2016). This variable seems particularly suitable to capture the overall attention
that the idea has created around itself and the amount of energy and activity it has generated.

Idea appreciation. Measured as the number of positive comments that contributors posted
on ideas submitted in the innovation system (e.g. Schemmann ef al, 2016), we hypothesized
this variable as having a mediating role between idea attention and the likelihood of idea
survival.

Competition for attention. Represents the overall level of interdependencies that exists
between ideas, as expressed by the extent of overlap in patterns of attention allocation in the
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overlap. According to the organizational population ecology paradigm, niches represent
spaces of resources that are vital for the survival of a given organizational population and
niche overlap is viewed as a predictor of the existing competitive aggressiveness between
organizations (Hannan and Freeman, 1989). Similarly to other measures developed
previously for the computation of niche overlap, attention overlap in the present study
was expressed through a measure of crowdedness (Podolny ef al., 1996; Hansen and Haas,
2001). A rectangular array of dimension “z X m” was built as a starting point, where rows
contained ideas and columns contain contributors to ideas. Each cell contained the number of
suggestions that a given employee provided to one of the ideas posted in the jam. Row vectors
represented the aggregate number of comments single ideas received from the various
employees. The overlap or “intersection” between pairs of ideas could then be calculated by
comparing vectors for the level of similarity with regard to patterns of attention that
employees allocated through their suggestions. To increase the accuracy of the calculation
overlap, attributive data on individual employees were used to distinguish between the
different business areas of the company to which they belonged. This allowed to take into
account the potential content of suggestions provided by the different employees on any
particular idea. For each business area, dyadic attention overlap was finally computed as:
aj = qujk / E]fsl-k. Here, c;; indicates the smaller of the number of suggestions that an
employee % provides to both idea 7 and idea j; the weight s;, indicates the proportion of
suggestions that idea ¢ receives from employee k; the numerator expresses the overall sum of
overlaps between ideas 7 and j across all contributors; the denominator indicates the total
attention (Le. total number of comments) that employees allocate to idea . The attention
overlap coefficient a;; is then interpreted as the proportion of overlap between suggestions
that two ideas receive. For a given idea, the sum of dyadic attention overlap coefficients
measured the extent to which one idea overlaps for cognitive resources with all other ideas
posted and discussed in the innovation session. To arrive at a global measure of crowdedness
for idea i, the dyadic attention overlap measures were summed in the following
manner: @; = Zj»\;ial-j.

Time lag since start of session. It is measured as the natural logarithm of minutes that
elapsed between the beginning of the crowdsourcing session and insertion of the idea.

Time lag since previous idea. This variable indicates the time (expressed in minutes)
elapsed between the insertion of two consecutive ideas.

Several control variables were introduced in order to capture other factors that could
potentially explain the appreciation and selection of ideas. These variables concern both ideas
entering the session and individual contributors.

Idea description length. Previous studies show that the number of words used to express an
idea may affect the likelihood of idea selection in internal crowdsourcing sessions (e.g.
O’Leary, 2016). For this reason, we controlled for Idea description length, measured as (the
natural logarithm of) the number of characters used to describe the ideas posted.

Attachments. Some crowdsourcing sessions — such as the one explored in the present
study — offer the possibility to include attachments to posted ideas. We thus included a binary
variable termed Attachments to capture whether any external link was present in the
description of posted ideas.

Average length of comments. Because the number of words in the comments may also be
related to idea selection (e.g. O'Leary, 2016), we included the variable Average length of
comments, measured as (the natural logarithm of) the average number of characters in
comments that ideas received.

Negative comments. In internal crowdsourcing, contributors may also express negative
sentiments toward ideas, which likely influence idea selection (O'Leary, 2016). We controlled
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for the number of Negative comments to test whether criticisms of or negative reactions to
posted ideas may affect idea survival.

Ideators’ self-comments. Finally, we controlled for the number of Ideators’ self-comments
because we believe that comments provided by ideators on their own ideas may affect the
relevance and salience that ideas assume for other contributors.

A further three control variables concern ideators’ characteristics:

Ideators’ activity. This variable was employed to account for the possibility that ideas
posted by individuals providing more comments are more likely to be implemented
(Schemmann et al, 2016). This variable was computed as the (natural logarithm of the) total
number of comments posted by each contributor.

Manager. Since we believe that holding a managerial position in the organization
implies the possibility to direct and receive more comments, as well as to influence
indirectly the likelihood of an idea to be selected, we included a variable labeled Manager
taking on 1 when the idea originates from somebody with managerial responsibilities and
0 for otherwise.

Gender. Finally, we controlled for Gender of the ideators since this may affect the quality
of posted ideas (Zhu et al., 2017). This is a binary variable that takes 1 for male and 0 for
female.

Statistical analysis

Because ideas posted to the online innovation system were partially nested within individuals
(i.e. the same individual may post multiple ideas), we used multilevel modeling to address the
issue of potential non-independence of the observations. We conducted the analyses by using
multilevel mixed-effects Poisson regression (Rabe-Hesketh and Skrondal, 2008) to estimate
idea appreciation, and multilevel mixed-effects Logistic regression (Ng et al, 2006) to estimate
the likelihood of idea selection.

We developed four different regression models to test our research hypotheses. The first
three models were developed to test our hypotheses HP1 and HP2, following Baron and
Kenny’s (1986) procedure. In particular, Model 1 tests the relationship between idea attention,
1.e. the total number of comments, and idea appreciation, i.e. the number of positive comments
received by ideas. Model 2 tests the relationship between idea attention and idea survival, as
hypothesized in HP1. Model 3 tests the impact of both idea attention and idea appreciation on
idea survival. According to Baron and Kenney (1986), idea appreciation is a mediator as
hypothesized in our HP2 if (1) idea attention significantly predicts idea appreciation in Model
1; (2) idea attention significantly predicts idea survival in Model 2; and (3) coefficients for the
idea attention variable that are significant in Models 1 and 2 either become insignificant or at
least decrease in their significance in Model 3.

A final model, termed Model 4, includes the interaction effect aimed at testing our
prediction that competition for attention negatively moderates the positive relationship
between idea attention and idea appreciation. We ran all analyses by using mixed modeling
procedures as implemented in Stata 13.

Results

Table I reports descriptive statistics and correlation coefficients for all variables used in
the study. We first checked the correlations among all independent and control variables
and found no evidence of multicollinearity. The highest correlations are between Idea
attention and Competition for attention (0.84, p < 0.05), Competition for attention and
Ideator’s self-comments (0.76, p < 0.05), and Idea attention and Ideator’s self-comments
0.61, p < 0.05). Also, the variance inflation factors (VIFs) are below the recommended
threshold of 10.
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Overall, 280 ideas were investigated, from which 27 survived to go through the internal
assessment process. Selected ideas received a total of 101 comments, averaging four
comments per idea, and 61 positive comments, with an average of 2.26 positive comments per
idea. The number of comments for ideas not withheld was 765, averaging 3 comments per
idea. For these ideas, 153 positive comments were provided, with an average of 0.6 positive
comments per each posted idea. As for contributors, 137 employees participated in the
ideation jam by contributing at least once to the ideas. Out of all the contributors, 74
employees held a managerial position (~54 percent), and 63 were employees without a
managerial position. Twenty-one female employees (~15 percent) took part in the jam.

Figure 2 illustrates the temporal dynamics of the overall distribution during the 48-h
period, with those ideas selected distinguished from the others. The graphs representing the
patterns of the number of comments over time are described in Figure 3. Figure 4 describes
patterns of positive, negative and neutral comments provided for all ideas posted in the online
system over time.

As Figure 2 shows, ideas are uniformly distributed throughout the jam session. However,
a decreasing number of ideas gets selected as time elapses. The number of comments posted
appears to follow a wave-like pattern with three peaks achieved shortly after the start (after
8 h), between the 24th and 32nd h, and in the last three hours of the session. Figure 4 shows
that the number of positive comments sometimes outreaches that of negative and neutral
comments, specifically between the 7th and 11th h, and then around the 34th and 40th h.

Table II presents the results of the regression analyses. From the null model, we observe
that 13 percent of the variance in idea survival was attributable to individuals. Although not
quite high, this value is above the 10 percent worth consideration level (Hayes, 2006). In
Table II, Model 1 shows that the variable Idea appreciation is positively and significantly
related to Idea attention (f = 0.294; IRR = 1.34; p < 0.01), indicating that the higher the number
of comments received by a given idea, the more likely the idea was to be positively evaluated
by the online system participants. This result confirms our first research hypothesis and
overall corroborates previously reported findings on ideation in internal crowds (Di Gangi and
Wasko, 2009; Reitzig and Sorenson, 2013; Schemmann ef al, 2016). Model 2 shows that Idea
survival is predicted by Idea attention (f = 0.701; OR = 2.01; p < 0.05), thus supporting our
hypothesis HP1. However, in Model 3 which aims at verifying the mediation effect of Idea
appreciation, we observe that while Idea survival is significantly related to Idea appreciation
(3 = 1.810; OR = 6.11; p < 0.01), it is no longer related to the variable Idea attention[1] Overall,
these findings indicate that Idea appreciation mediates the positive relationship between Idea
survival and Idea attention, hence supporting our hypothesis HP2.

Model 4 includes the interaction variable Idea attention X Competition for attention in
order to test our hypothesis HP3. The coefficient of this variable is negative and significant
(B = —0.004; IRR = 0.99; p < 0.01), indicating that overlaps in patterns of attention allocation
matter. Specifically, this result demonstrates that the positive relationship between idea
attention and idea appreciation decreases as far as competition for attention increases.
Figure 5 illustrates the moderation effect.

Model 3in Table Il incorporates the variables Time lag since start of session and Time lag since
previous idea to test our research hypotheses HP4a and HP4b. The parameter for Time lag since
start of session is negatively and significantly associated with idea survival (8 = —0.714;
OR = 049; p < 0.05), indicating that ideas posted early in the ideation jam were more likely to
survive. As time passes, ideas accumulate in the jam, and this generates competition amongst
ideas. Patterns of attention and feedback toward ideas change in this situation because
employees start contributing to more ideas at the same time. As ideas accumulate in the jam, they
are less likely to attract the attention of contributors, who have fewer cognitive resources to
dedicate to more recently posted ideas. The variable Time lag since previous idea is instead
positively associated, although with only marginal significance, to the likelihood of idea selection
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(3 =0.037;OR = 1.04; p <0.1). This suggests that a positive assessment of ideas is more likely to
occur when the moderator and other actors involved in the evaluation process see that ideas have
been sufficiently exposed to the criticisms of participants, giving them adequate time to react and
provide suggestions. Overall, this confirms our hypotheses HP4a and HP4b.
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Figure 2.
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The results shown in Table II show that some of the control variables included are [dea survivalin

significant. First, the negative parameter for the variable Attachments indicates that ideas are
less likely to receive positive comments if they include attachments. This counterintuitive
result seems to suggest that employees are constrained by the time allotted to participate in
the online session, such that they negatively assess those ideas that invite participants to
refer to external links for more details. The lack of significance of variables Idea description
length and Average length of comments in all models seems to corroborate this intriguing
result. Furthermore, the negative parameter for Ideas’ self-comments indicates that
participants do not judge positively the ideas inflated by a high number of self-comments.
Finally, among the control variables at individual level, Ideator’s activity is significantly
associated with idea selection. Specifically, the positive parameter of variable Ideator’s
activity in Models 2 and 3 indicates that ideas are more likely to be selected when posted by
more active employees.

Table III provides a summary of the obtained results along with evidence for the proposed
research hypotheses.

Discussion

As presented earlier, the empirical results offer support for all the proposed hypotheses. The
analysis first of all corroborates that idea attention is positively related to idea survival in
internal crowdsourcing. Malhotra and Majchrzak (2014) have argued that attention given to
ideas helps them surface in the ideation process, thus increasing their likelihood to be selected
for further development and implementation. Our results support this inter-relationship, even
though they do not inform us about the direction of causality, and it could also be the case that
attention to ideas is a result of their apparent quality, as indicated by Reitzig and Sorenson
(2013). Moreover, the results in this study offer additional insights into the relationship
between idea attention and idea survival, by also including the mediating effect of idea
appreciation. Positive feedback on an idea may increase its legitimacy in the eyes of other
organizational members (Di Gangi and Wasko, 2009) and thereby increase its survival
probability. The results support this interpretation, as it is found that the appreciation of an
idea, which to some extent is driven by the amount of attention given to it, in turn increases its
probability for survival.

Also when it comes to the hypothesized effects of competition, the performed study offers
empirical support. With increasing competition between ideas, the link between attention and
idea survival is weakened. Our investigation does not allow us to observe whether this is a
result of less commenting per idea when there are more competing ideas, or a result of fewer
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Table III.
Synthesis of main
findings and
hypothesis
confirmation

Obtained results (estimated

Hypothesis  Formulation parameters/regression model) Confirmation
HP1 Idea attention is positively related to  (Baeqasention = 0.701; p < 0.05)/Model 2 Yes
idea survival in internal
crowdsourcing
HP2 Idea appreciation mediates the (Bracaattention = 0.294; p < 0.01)/Model 1~ Yes
relationship between idea attention  and (Brieeappreciation = 1.810; p < 0.01)/
and idea survival Model 3
HP3 Competition for attention negatively (ﬂldeaAz‘tention x CompetitionAttention = — Yes
moderates the relationship between 0.004; p < 0.01)/Model 4
idea attention and idea appreciation
HP4a Ideas posted earlier in internal (BTimeSessionBeginning = —0.714; Yes
crowdsourcing sessions, everything b < 0.05)/Model 3
else being equal, are more likely to
survive
HP4b The likelihood of idea survival is

(ﬂ'[‘z’mel’mvious]dea = 003771) < 01)/M0d61 Yes
positively related to the elapsed time 3
between the insertion of two
consecutive ideas posted in internal
crowdsourcing sessions

positive comments from the providers of competing ideas (Hansen and Haas, 2001), but
nevertheless underlines that an overload of attention in ideation processes may introduce a
bias in the selection of ideas. This finding adds to previous results, highlighting the need to
consider both the scale and the transparency used in internal crowdsourcing activities.
Whereas an increased number of contributors in crowdsourcing logically increases the
probability that a number of the generated ideas are sufficiently novel, valuable and useable
to motivate their realization into innovations, the resulting competition for attention between
numerous ideas may render the identification of promising innovation ideas more
challenging. Furthermore, it is noted that the use of transparent internal crowdsourcing
processes allows for improvements of ideas through the commenting by other contributors
(Chen et al, 2020), the transparency also brings about competition for attention, which may
lead to difficulties to correctly identify the most promising innovation ideas.

Finally, the analysis offers new insights regarding the effects of timing in ideation
processes. Recent studies on ideation (Chen et al, 2020; Palmie ef al.,, 2015) have suggested
that idea success depends on exposure. Increased exposure can result from increased
attention when an idea does not surface at the same time as other ideas. We contribute to this
literature by also finding that ideas emerging earlier in the ideation processes have a higher
probability for survival. By arriving before potentially competing ideas, an idea has a higher
possibility to gain legitimacy stemming from the attention it receives, thereby making it
harder for similar ideas that are proposed at a later stage to become the preferred ones.

Organizations are increasingly taking on the challenge to foster ideation and innovation
within their boundaries by implementing new, and to a large extent emergent and self-organized
systems aimed at tapping into the internal creative potential of their employees (Malhotra ef al,
2017, Bayus, 2013; Jeppesen and Lakhani, 2010; Bjelland and Wood, 2008). Having good ideas is of
course of fundamental importance. However, facilitating comments and constructive feedback on
the ideas generated is also important, both in order to further develop proposed ideas and in order
to give correct priority to those opportunities for which organizations have resources to develop
further (e.g. Zhu et al,, 2017; Shemmann et al., 2016). The present study has explored, for the first
time, the dynamics of comments and feedback generated in a 48h IT-based internal
crowdsourcing session, and in so doing contributes to the existing literature on internal



crowdsourcing. While previous research on this topic has widely recognized the general [dea survivalin

contribution of employees to the ideation process within organizations (Beretta, 2019; Malhotra
et al., 2017), the present study represents a first attempt to investigate how employees contribute
to idea development in a highly compressed timeframe. Attention-based theory emphasizes that
attention is a scarce resource and focuses on factors that explain how workers allocate their
attention toward certain targets (Ocasio, 2011; Dahlander and Piezunka, 2014). The 48h
crowdsourcing session affords the analysis of how employees’ attention, here expressed in the
form of suggestions and comments, is allocated to certain ideas rather than others. This study
reconciles crowdsourcing research and attention theory, exploring how the interaction between
employees and ideas leads to the formation of emergent patterns of attention allocation, thereby
explaining how ideas develop in the crowd. In the particular context investigated, the internal
crowdsourcing session was created to increase interaction and communication among the
employees. Patterns of comments on all ideas generated were explored in order to reveal how
employees spontaneously choose to allocate their attention to ideas. This resulted in the
formulation of a social structure representing relations between all the crowd members and all the
ideas submitted and commented upon. Consistently with recent studies (Haas ef al, 2015), we
assumed that the attention, interest and subsequent contributions to ideas provided by
employees are fundamental resources for which ideas strive and compete. The social structure
thus constructed predicted some characteristics of cognitive dynamics, which in turn influenced
the likelihood of idea survival. The present findings expand prior knowledge concerning the
organization of internal crowdsourcing for ideas (Chen ef al, 2020; Malhotra et al, 2017; O'Leary
2016; Malhotra and Majchrzak, 2014; Majchrzak and Malhotra, 2013; Bjelland and Wood, 2008).
First, the results show that idea appreciation mediates the impact that idea allocation has on idea
survival. We also observe that complex competitive interdependencies emerge in internal
crowdsourcing sessions whenever employees provide comments on generated ideas. Research
has viewed this as a clear signal of collaboration, but also as a sign of competition among people
and their knowledge (Hansen and Haas, 2001). In the present study, it was postulated that
competition arises between ideas when they share common third individuals who start
commenting on two or more somewhat related ideas, leading to attention overlap. This
phenomenon affects the overall likelihood of ideas to be appreciated and, therefore, go through the
internal innovation process.

An additional contribution is provided by the investigation of the timing of idea
submission in the crowdsourcing session. The point in time when ideas are posted into the
crowdsourcing session likely affects employees’ attention allocation, which in turn is highly
important for idea survival.

The richness and diversity of information, attention, and decision-making research points
to the promise of this burgeoning field of inquiry, but also poses a clear challenge to research
in management. Given the decreasing quantity of attention available to be allocated to any
given piece of information, a useful direction for future research would be to explore how and
when to structure environments in which the quality of attention allocated to a given task is
as high as possible, even if the attention quantity is not great. In addition, it is becoming
increasingly important to consider how we can understand and capture the quality, and not
only the quantity, of attention that individuals are able to allocate to their tasks under varying
conditions (Van Knippenberg ef al., 2015). Moreover, ideas that receive many appreciative
comments then become more well-known in the organization and therefore might have
advantages in the later development stages in terms of already gained legitimacy within the
organization, something that is of great interest to understand how ideas develop to
innovation in organizations (see, e.g. Bunduchi, 2017).

Taken together, the findings of this study highlight some patterns likely to result from crowd-
based behaviors, where other members of the crowd influence individuals, with some similarity
to collective behaviors displayed by other complex adaptive systems (Gloor, 2017). By pointing
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out these patterns, this article also underlines the necessity of carefully considering the
limitations to individual rationality imposed by a specific social context such as an internal
crowdsourcing session, as well as its effects on idea generation, development and selection.
Hence, there isa need to first of all carefully distinguish between different types of crowdsourcing
approaches, in terms of their interaction structures. The earliest forms of crowdsourcing focused
primarily on communication from numerous individuals to a problem owner. Irrespective of
whether this problem owner was primarily aiming to benefit from the statistical power of large
numbers or the access to an individual expert providing a specific solution, community-like
interaction between members of the crowd was not sought after. With the development of more
sophisticated virtual interaction platforms, many organizations have embraced a more collective
approach to ideation, often putting great emphasis on the possibilities of individuals to support
and help each other to jointly generate and develop fruitful innovation ideas. It is obvious that
such collective creativity holds significant potential, but its potential downside has not been
thoroughly investigated. The present study addresses this specific issue, by making explicit how
attention in a social context such as an internal crowdsourcing session may influence individual
attention and as a consequence bias the survival of ideas. The effects of this can be both that good
ideas are incorrectly discarded due to a lack of attention, leading ultimately to missed innovation
opportunities, and high levels of attention leading to incorrect investment in bad innovation
ideas. The solution to this potential issue is hardly to discard crowdsourcing and replace it with
more traditional ideation approaches, but rather to find out if there are ways of avoiding
systematic biases and thus achieve an idea selection that is as rational and unbiased as possible.

Managerial and practical implications

The present results have important managerial and practical implications. First, this study
provides the organizers of internal crowdsourcing sessions with new insights about factors
influencing idea survival. The finding that idea attention influences idea survival, and that
this relationship is mediated by idea appreciation, points to the possibility to simplify the idea
selection process by analyzing the commenting behavior of the crowd. Hence providing the
possibility to get a quick view of which ideas might be subject to selection even before a
formal evaluation process. However, as there are many aspects of ideas that need to be
considered during their evaluation, and it cannot be guaranteed that crowd members actually
attend to all of these, the information from the crowd should most likely be used merely as a
complement to other types of evaluation. However, used in such a manner, information
commenting behavior could be used to improve the idea selection process.

Second, the results provide insights about potential systematic biases in idea selection due to
timing and competition between ideas. Competition between ideas reduces the mediating effect
of idea appreciation. This points to the difficulty of relying on positive comments when similar
ideas are to be evaluated, as the commenting behavior may then depend on individuals’
relationships to particular ideas, rather than objective evaluations. Even more important, in
terms of its practical implications, is the finding that timing influences idea survival. The time
available to attend to an idea actually influences the resulting attention, and this highlights the
problem of not giving ideas equal opportunities to be selected as they show up at different
stages of a crowdsourcing session. This can be handled by dividing the crowdsourcing session
into more specific stages or steps. By having a first stage, which exclusively focuses on idea
generation — without commenting — and then following this up with an interactive stage for
commenting where all ideas are presented at the outset, the problem of timing could be avoided.
Even if this implies a more structured process, it is difficult to see that this increased linearity of
the process would actually hamper the creativity of crowd members.

Internal crowdsourcing often constitutes online brainstorming sessions, and even with
participants from different locations of the company around the world, these sessions should be



managed so as to take advantage of many of the strengths of traditional brainstorming [dea survival in

sessions where people can suggest their ideas freely. Because of its online format, the
crowdsourcing could, however, also present many difficulties common to large brainstorming
sessions. One example of such a difficulty is that many ideas can be completely alien to the
organization’s businesses. This problem can most likely be reduced by defining the scope of the
crowdsourcing session carefully and by making explicit what kind of ideas the company is
looking for. In addition, given the limited time available, the commenting could be more difficult
in crowdsourcing than in traditional brainstorming sessions, with a great loss of time on the
part of the ideators in responding to comments of any kind.

Limitations and directions for future research

The present findings should be interpreted in the light of some important limitations, each
indicating clear directions for future research. First, the research only considered a single
internal crowdsourcing session performed during a limited time period. Future studies may
include more sessions and/or sessions of a longer duration to produce more robust results.
Second, like all individual case study, there are context-related idiosyncrasies that pose
problems of generalization outside and/or in other settings. Despite these, however, we
believe that the issues addressed remain of general interest and relevance for innovation and
ideation management studies. Future studies should address the applicability of the present
results in different contexts and in different industries. Third, the selection of ideas does not
necessarily reflect their objective quality. In the present study, we measure idea appreciation
but we do not have at our disposal evidence regarding the quality of selected ideas, as
reflected in subsequent innovation performance. Future studies should elucidate to what
extent selection of ideas actually corresponds to either superior quality or impact. Finally,
even though a number of control variables were included to better control the attribution of
significant effects, still other, as yet unexplored factors may help to disentangle and
understand the reasons underlying the selection of ideas in an even better way. For instance,
variables taking into account how ideators share ideas with people (i.e. customers or
stakeholders) outside the organization could be used.

Despite these limitations, the presented results provide novel insights into the functioning
of internal crowdsourcing and how different factors related to human attention influence the
survival of ideas during this type of creative session, and highlight a nascent research avenue
with diverse further development opportunities.

Note

1. The appearance of considerable mediation was confirmed when we performed the Sobel test (Baron
and Kenney, 1986), which provides a direct test of the indirect effect of an independent variable on the
dependent variable through the mediator (Sobel, 1982). We calculated the test by using the
bootstrapping approach (Shrout and Bolger, 2002). The value of this statistic was 0.06 (p < 0.05;95%
CI: 0.03-10), providing full support for our hypothesis HP2.
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