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Crowd Dynamics and Co-Creation Practices In Robotics Innovation: An 

Interpretive Study Of Facilities And Education Initiatives 

ABSTRACT 

This paper aims to investigate the characteristics and organizing forms of facilities 

where the design and testing of robotics innovation happen. In particular, the paper 

addresses a gap in the state-of-the-art literature, which has not fully investigated the 

connection between those facilities, the different types of crowds involved in the design 

and testing of robotics innovation, and the values embedded in their outputs. To this end, 

this article presents a qualitative research based on two interpretive case studies of facilities 

and education initiatives in Italy and Switzerland. The article aims to provide a further 

understanding of the role of crowds in innovation, especially focusing on robotics, and to 

contribute to the stream of research connecting open innovation and resource-based view 

(RBV), by questioning how facilities for co-creation, specifically in robotics, inform the 

values that make both the testing sites and their outputs valuable resources. Also, the article 

adds its results to the corpus of studies on the collaboration between universities and firms, 

by highlighting organizational factors and trajectories that may eventually lead to the 

creation of innovation ecosystems and infrastructures.  
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Introduction 

Innovation through robotics is relevant both at the business and societal level, especially 

considering the role that robots have in healthcare and crises as well as their prospected 

diffusion in the future. Also, understanding the elements that allow firms to create and 

capture value from co-cocreation practices would be relevant to their research and 

development strategies. This paper aims to investigate the characteristics and organizing 

forms of facilities where the design and testing of robotics innovation happen. In particular, 

the paper addresses a gap in the state-of-the-art literature, which has not fully investigated 

the connection between those facilities, the different types of crowds involved in the design 

and testing of robotics innovation, and the values informing or rather forming their outputs. 

In this paper, the focus is on robotics innovation facilities and education initiatives for 

addressing the following research questions: 

• What are the key characteristics of innovation facilities for value creation and value 

capture?  

• How crowd dynamics eventually shape collective co-creation activities in robotics 

innovation facilities, either enabling or bounding their capacity of scaling?  

• What are the trajectories that enforce an innovation infrastructure or ecosystem 

from design and testing facilities?  
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The paper is structured as follows. First, the theoretical background is discussed, and the 

methodology is outlined. Then the results are presented and discussed with regard to their 

contribution to scholarship and practice before concluding remarks end the paper. 

Theoretical background 

The study of users as innovators has been at the center of the interests of 

management scholars in the last two decades, where the role of users in innovation has been 

considered valuable in the high tech industry (Bogers et al., 2010, p. 869). Also, from a 

strategy point of view, the involvement of users as innovators and the co-creation of the 

outcomes (Prahalad & Ramaswamy, 2004; Ramaswamy, 2010; Storbacka et al., 2016; 

Tekic & Willoughby, 2019) are linked to value-creation in inter-organizational 

relationships framed by openness (Frow et al., 2015; Laursen & Salter, 2014; Prahalad & 

Ramaswamy, 2004). Those issues are particularly relevant considering the recent rush to 

fund and invest in facilities and initiatives for testing and promoting co-creation in 

innovation. Especially in robotics and artificial intelligence (Iansiti & Lakhani, 2020) 

facilities may scale to become infrastructures for the design and development of new 

systems having societal impacts (Barrett et al., 2011). However, the state of the art literature 

has not fully investigated the connection between the facilities, the different types of crowds 

of actors (users, scientists, managers, citizens, etc.) involved in the design and testing of 

robotics innovation, and the values informing or rather forming the outputs of co-creation 
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initiatives that may eventually lead to new ecosystems (Adner, 2017; Adner & Kapoor, 

2010) or infrastructures (Monteiro et al., 2013; Star, 1999).  

Taking these issues into account, crowdsourcing has received increasing attention 

from management scholars, especially interested in innovation (Afuah & Tucci, 2012; Felin 

et al., 2017; Majchrzak & Malhotra, 2020). Although not anymore purely considered a 

specific form of outsourcing, crowdsourcing is still mainly studied as a specific practice of 

open innovation (Bogers et al., 2017; West & Bogers, 2014, 2017) for attracting ideas or 

productive resources that are external to an organization (Boudreau et al., 2016; Boudreau 

& Lakhani, 2013; Lin et al., 2015; Majchrzak & Malhotra, 2016; Piezunka & Dahlander, 

2018). However, the status of crowdsourcing as a practice fully belonging to open 

innovation may be nowadays questioned by the rising interest in internal crowdsourcing 

(Zuchowski et al., 2016) and the study of the performance of teams in crowd-based settings 

for problem-solving (Riedl & Woolley, 2016). Moreover, especially focusing on markets 

and features as information aggregation and matching, Felin & Zenger (2011, p. 169) have 

proposed a perspective on crowdsourcing-like efforts as unique market–hierarchy hybrids. 

Moreover, Zollo et al (2018, p. 1775) point out that “the involvement of representative 

members of stakeholder categories in strategic decisions is, in and of itself, an important 

venture for future work,” also including crowdsourcing among the ways to opening the 

strategy-making process of the firm. Finally, Nickerson et al. (2016, p. 278) outlined key 

issues and constructs for early foundations of a theory of crowdsourced value creation 
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consistent “not only with transaction cost economics but also the resource-based and 

capabilities perspectives” (Ibid., p. 279).  

In line with that perspective, the arguments making up the background for this paper 

point out the potential theoretical and practical value of questioning the strategy 

implications of crowdsourcing under the lens of the resource-based-view (RBV) theory 

(Barney, 2001, 1991; Barney et al., 2011; Mata et al., 1995). This perspective has been 

recently explored in the area of management information systems for identifying the firm 

intentions to crowdsource (Ye & Kankanhalli, 2015) and in the literature on innovation by 

Cappa et al. (2019) to question how crowdsourcing may impact the future profits of a firm, 

leading to the identification of two contingency factors, brand value, and investment 

opportunities. However, the number of articles focused on the adoption of RBV for 

understanding crowdsourcing specifically oriented toward the theory and the practice of 

strategic management is still limited and this paper aims to contribute to increasing the 

corpus of strategy literature on those topics by considering the specific domain of robotics 

innovation. 

Methodology  

This article presents the early results from a qualitative research based on two 

interpretive case studies for the substantive domain of design and testing of robotics 

innovation. The research has been carried out as part of the SCALINGS project focused on 
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the study of co-creation practices in the design and testing of robotics and energy innovation, 

questioning their scalability and situatedness when adopted in context with different socio-

economic characteristics. In this paper, the focus is on robotics innovation facilities and 

education.  

The arguments are developed empirically through the analysis of two interpretive 

case studies (Walsham, 2006): a Robotics Innovation Facility (RIF) based in Italy, where 

an ethnography has been carried out in 2018-2019, and a set of initiatives on educational 

robotics by the EPFL Center for Learning Science (LEARN), in Vaud, Switzerland 

observed in 2019-2020. The research at the basis of the case study has included desk 

research on documents and websites providing information on the activities of the 

considered organizations. Besides desk research and fieldwork, 23 people have been 

interviewed. The interviews were semistructured, whose average length was 30 minutes, 

resulting in nearly seven hours for transcription. Memos and field notes taken during the 

fieldwork are part of the corpus of data that have been analyzed with the software ATLAS.ti, 

by following the sequence of open coding, selective coding, and theoretical coding of the 

classical or glaserian grounded theory (Glaser, 1978; Holton & Walsh, 2017). However, it 

is worth noting that in this paper the results are mainly descriptive and based on categories 

emerging from open coding and constant comparative analysis of data. 
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Results  

The analysis of the two cases shows that a co-creation facility is not a single identifiable 

place, but an ecosystem including physical labs, temporary assembly in public school 

classrooms, and exhibiting the robots in industry and market events or expositions. This 

diversity of spaces and settings making up the facilities as part of an ecosystem is 

acknowledged by informants who see, for example, a RIF not only as validation spaces but 

also to connect research, territory, and businesses. Furthermore, the enactment of 

ecosystems from facilities for robotics innovation eventually leads to the involvement of 

different types of crowds of actors that, on the one hand, intervene in the design and testing 

of robotics innovation; on the other hands, the interaction of situated and diverse crowds of 

actors with testable robots  informates (Zuboff, 1988) the resulting artifacts with specific 

effects on:  

• the values embedded in the robotics products and services (through the value orientation 

and culture of groups and local communities sample of users) and  

• the value (economic, public, and social) created or eventually captured through the 

testing and experiments on external crowds of actors (not necessarily including the 

same sample of users involved in the design phase but a larger population).   

Also, the different contextual logics at play from the academic side (ranging from enacting 

acceptability through user-centered design to the promotion of computational thinking) and 
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industrial partners (with an interest in the application and testing of their innovative robots) 

enact robots as "black-boxed" (Kline & Pinch, 1996) devices for at least one group of actors 

at a time, thus making co-creation unilateral (either guided by the users or the engineers, 

depending on the specific context of the design and testing).  

In summary, different types of value for the robotics innovation emerge from the case 

studies analysis as informed by the crowd dynamics (Viscusi & Tucci, 2018), ranging from 

selected groups to communities, or crowds of users involved in the design and testing 

activities, and eventually exhibited by the final robotics artifacts, questioning their 

scalability and situatedness when adopted in context with different socio-economic 

characteristics, consequently impacting their capacity to lead to a sustainable competitive 

advantage. Also, the spaces or facilities where the design and testing of robotics innovation 

happen are in the two cases close to an ecosystem as affiliation (Adner, 2017, p. 41). 

However, it is worth noting that in the two cases the ecosystems are not oriented by value 

propositions, as in business ecosystems, but by missions of institutional configurations 

between state, academia, and industry, represented by, e.g.,  the Triple Helix Model 

(Etzkowitz & Leydesdorff, 2000). Nevertheless, value propositions orient the action of the 

startups operating in those robotics innovation ecosystems. Additionally, the strategy 

dissonance between the different actors is also reflected in the heterarchy (Stark, 2009) 

identified as characterizing the organizational structure for the two cases where hierarchical 

forms allow the co-existence of different groups developing in harmony different programs. 
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Finally, those ecosystems are providing the necessary installed base, standards, social 

arrangements, and links of the conventions of practices (Star, 1999) for moving from 

facilities to infrastructures for the co-creation of robotics innovation. 

Discussion 

The results presented in this paper are still preliminary and further interviews and 

observation on the two settings and similar initiatives would be required to obtain 

theoretical saturation for the initial set of categories identified (e.g., temporary assembly, 

enacting acceptability, or computational thinking), thus moving from a conceptual 

description to a theory (Eisenhardt, 2021; Eisenhardt & Graebner, 2007). However, the 

expected contribution of this paper is to provide a further understanding of the role of 

crowds in innovation, especially in robotics. Also, the research is expected to contribute to 

the stream of research that aims to connect open innovation and resource-based view (RBV), 

by questioning how facilities for co-creation, specifically in robotics, inform the values that 

make both the testing sites and their outputs valuable, rare, inimitable, and non-substitutable 

resources for companies (Barney, 1991; Barney et al., 2011). Also, the article contributes 

to the study of the collaboration between universities and firms, by highlighting some of 

the organizational factors and trajectories that may eventually lead to the creation of 

innovation infrastructures and ecosystems. Moreover, the research provides a potential 

contribution to practice through an increased understanding of the contextual factors of co-

creation practices in robotics innovation. This is important for investing in facilities for 
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design and testing that take into account the situatedness of artifacts' embedded values. 

Those values may have an impact on value-capture when the products and services delivery 

scale to reach markets with different socio-economic characteristics.  

Conclusion 

Considering the increasing relevance of robots in society and business as well as 

their prospected diffusion in the future, understanding the elements that allow firms to 

create and capture value from co-cocreation practices would be relevant to their research 

and development strategies. This paper has presented the results of two interpretive case 

studies on robotics innovation facilities and education showing the dynamics of a crowd 

for design and testing and the emergent configuration of values eventually embedded in the 

resulting robotics artifact. Furthermore, this research aims to contribute to practice through 

an increased understanding of the contextual factors of co-creation practices in robotics 

innovation. This is important for companies investing in facilities for design and testing 

that consider the situatedness of artifacts' embedded values and their potential of scaling in 

different markets. In future work, the corpus of data from those studies will be further 

analyzed and enriched through further documents and interviews through theoretical 

sampling on further facilities and education testing sites to develop a grounded theory on 

the substantive domain of robotic innovation design and testing. 
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