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ABSTRACT  
Due to their scaling potential and complexity, digital platforms tend to generate massive 
controversies and paradoxes. Previous research has generated knowledge about 
controversies in digital platform innovations. However, it focus mainly on the types of 
controversy and their effects rather than on the process of controversy emergence. In this 
article, we analyze how controversies related to digital platform innovation emerge and 
how they unfold over the innovation process. We analyze the case of the Google Glass 
failure to establish this ARSG (Augmented Reality Smart Glasses) extension to Google’s 
digital platform. The paper contributes by analyzing the digital platform innovation process 
as a process of translation, in which there are possible controversy emergence points 
originated in types of disagreements among the different human actors involved and their 
interactions with non-human elements.These disagreements are related to specific 
features of digital platforms: the digital platform generativity, the multisided market 
arrangements in the platform; the loosely coupled layers of technologies and applications 
involved, and the opaqueness that results from these arrangements. The framework 
proposed can support digital platform scholars and practitioners to better understand and 
deal with controversies. 
Keywords - Controversy, Digital Platform Innovation Processes, Innovation 
Management, ARSG (Augmented Reality Smart Glasses). 
 
1. INTRODUCTION 

Digital capabilities have allowed for the creation of myriad new services and the 
transformation of traditional products, generating innovative digital platforms and 
ecosystems (Bharadwaj et al., 2013; Zuboff, 2015; Reuver et al., 2018). Digital platforms 
are a challenging research object due to their distributed nature, exponential growth, and 
intertwinement with institutions, markets, and technologies (Reuver et al., 2018).  
 Digital platforms innovations are created through complex processes involving 
different types and layers of technologies provided by various actors (platform owners, 
telecommunication operators, software developers, among others), depending on a 
business ecosystem rather than on individual firms (Kappor & Agarwal, 2017; Kolloch & 
Dellermann, 2018). They generate a multitude of interactions and unpredictable 
interdependencies; problems that are not entirely defined and solutions that can be 
ambiguous (Dougherty & Dunne, 2012; Yoo et al., 2012).  

Consequently, due to their scaling potential and complexity, digital platforms tend to 
generate massive controversies and paradoxes (Acquier et al., 2017). These 
controversies may arise from the conflicting interests of the different actors involved in the 
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platform. For example, digital platforms focused on the sharing economy aggregate 
different types of environmental, social and economic promises, each one corresponding 
to different framings, values and debates, which can lead to controversies among the 
different actors related to them (Acquier et al., 2017; Belk, 2014;).  

Digital platforms can also provide new media that expand the opportunities for 
individuals and organizations to participate in public and private discourses by lowering 
technological barriers to access content and to produce and publish new content (Vaast 
et al., 2013). Therefore, these platforms may be focal points for controversies. Previous 
research efforts have generated knowledge about controversies in digital platform 
innovations. They have discussed the different interests of key actors involved with these 
controversies (Colbjørnsen, 2014) and how their positions evolve with them (Panourgias, 
2015), also showing that the pathways of controversies affect the innovation ecosystem 
and the evolution of the technological components of the innovation (Kolloch and 
Dellerman, 2018). Controversies over digital platforms reveal the complex interplay 
between actors with uneven distribution of power and the way they create and negotiate 
the distribution of different resources (Eaton et al., 2015). 

However, most of these studies focus on the types of controversy and their effects 
rather than on the process of controversy emergence. Besides that, the current literature 
on digital platform innovation centers on the characteristics of the digital platforms, and 
on their technical, economic and transactional aspects (Tiwana et al., 2010; Kenney & 
Zysman, 2016; Sedera et al., 2016; Huang et al., 2017; Reuver et al., 2018; Yablonsky, 
2018 Koskinen et al., 2019). Little research exists on the innovation process dynamics 
considering the conflicting roles and interests of the broader context of heterogeneous 
actors involved in digital platform innovations, beyond those directly involved in producing 
and regulating innovation complements.  

Therefore, in this paper, we address the following research question: how do 
controversies related to digital platform innovation emerge and how they unfold over the 
innovation process?  We attempted to answer this question by a detailed process analysis 
of the controversy related to the launch of Google Glass, applying the method of 
controversy mapping (Latour, 2005; Venturini, 2010a, 2010b) to explore this 
sociotechnical debate.  

Our analysis explores how the controversy started and how it developed, considering 
the views of a variety of actors, such as Google, software developers, journalists, 
bloggers, the general public and bystanders (Ferneley & Light, 2008), who voluntarily 
engaged in the debate. Therefore, the paper deals with a societal perspective of digital 
platform innovation. It also focuses on Google Glass as a device for personal use, which 
affects other people around the users, and not as a workplace technology. 

Our findings supported the construction of a framework presenting the digital 
platform innovation process as a process of translation (Callon, 1986), in which that are 
controversy emergence points generated by disagreements among the different human 
actors involved in the platform and their interactions with non-human actors. These 
disagreements are related to specific features of digital platforms: (a) the platform 
generativity, (b) the multisided market arrangements in the platform; (c) the loosely 
coupled layers of technologies and applications involved and the (d) the opaqueness that 
results from these arrangements. The framework proposed can support platform scholars, 
organizations, and innovation managers to better understand and deal with controversies 
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in this context.  
Addressing a controversy specifically related to Augmented Reality Smart Glasses 

(ARSG), is a secondary contribution of the paper. Although previous studies have 
addressed the benefits and disadvantages of this technology and related controversies, 
for instance, over privacy issues and interferences it has on social interactions (Hein et 
al., 2017; Hein, Jodoin, Rauschnabel, and Ivens, 2017; Rauschnabel, He and Ro, 2018; 
Ro, Brem, and Rauschnabel, 2018), few of these previous studies highlight that ARSGs 
are not isolated devices, but rather are part of digital platforms, which we consider key to 
understanding their affordances and risks.  

The paper is structured as follows. The next sections review the literature on digital 
platform innovation, followed by the theoretical approach on controversies adopted, based 
on the Actor-Network Theory (ANT). Next, we present the research method, followed by 
the analysis of the Glass controversy. We then discuss the results and make final remarks. 

 
2. DIGITAL PLATFORM INNOVATION   

 Due to their intertwinement with institutions, actors, and digital technologies, there 
is not a consolidated definition of digital platforms (Sedera et al., 2016; Koskinen et al., 
2019). There is a diversity of platform types, and depending on the field under which they 
are studied, different approaches can be found to define it (Koskinen et al., 2019).  

Tilson et al. (2010) define a digital platform in terms of the basic information 
technologies and organizational structures, along with the related services and facilities, 
necessary for an enterprise or industry to function, but point out to the fact that digital 
platforms are increasingly related to new social behaviors. Tiwana et al. (2010) suggest 
the notion of software-based platforms that provide core functionalities shared by modules 
that interoperate with it and the interfaces through which they bring together groups of 
users in two-sided networks. Koskinen et al. (2019) claim that digital platforms share three 
essential characteristics: (1) they are technologically mediated; (2) they enable interaction 
between user groups; and (3) they allow user groups to do certain particular things. 
Kenney & Zysman (2016) and Sedera et al. (2016) define digital platforms in terms of their 
technical aspects, while Eaton et al. (2015) and Reuver et al. (2018) emphasize their 
sociotechnical character.   

There are different types of platforms, such as transactional, innovation, and 
integrated platforms (Koskinen et al., 2019; Yablonsky, 2018). Some scholars classify 
digital platforms in terms of their type of use, for instance, social media platforms (Reuver 
et al., 2018; Yablonsky, 2019), operating system platforms (Kenney & Zysman, 2016; 
Reuver et al., 2018), mobile payment platforms (Reuver et al., 2018; Yablonsky, 2019), 
retail platforms (Kenney & Zysman, 2016; Yablonsky, 2019), platforms to mediate work 
(Kenney & Zysman, 2016), peer-to-peer platforms, and service provider platforms 
(Kenney & Zysman, 2016; Reuver et al., 2018). 

We define digital platforms as a layered architecture of digital technology that 
integrates software, hardware, operations, and networks (Yoo et al., 2010) to enable 
interaction between user groups (Reuver et al., 2018; Koskinen et al., 2019). It is formed 
by a sociotechnical assemblage encompassing technical elements (Tilson et al., 2012; 
Eaton et al., 2015) and the processes and standards that mediate the relationship 
between the human and non human actors related to each other the platform (Tilson et 
al., 2012; Reuver et al., 2018). 
 Research on digital platform innovation processes has been conducted from the 
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perspective of product development and digitization of physical products (Yoo et al., 2010; 
Acquier et al., 2017; Parker et al., 2017), and open innovation (Chesbrough, 2003) in order 
to identify the extent to which openness influences innovation generation (Boudreau, 
2010; De Falco et al., 2017), and business strategies (Parker et al., 2017; Yablonsky, 
2018). Nevertheless, as previously warned by Tilson et al. (2010) and Eaton et al. (2015) 
most of the previous research on digital platform innovation processes focus on technical, 
functional, and economic aspects, and do not take into account how this process unfolds 
over time, failing to investigate it from a sociotechnical point of view.  

Digital platform innovation involves the orchestration of different resources and 
actors, together with the consideration of the unique characteristics of digital artifacts 
(Nambisan et al., 2017; Svahn et al., 2017). Digital technologies have several specific 
affordances, i.e., what an individual or organization - with a particular goal - can do with 
technology (Majchrzak & Markus, 2013). The digitization provided by these platforms 
allows artifacts to be editable, reprogrammable, more distributable, addressable, sensible, 
communicable, memorable, traceable, and associable (Yoo et al., 2010; Kallinikos et al., 
2013; Reuver et al., 2018).  

With all these possibilities, a key feature of digital platforms is its generativity, 
namely, its capacity to be used to produce unprompted changes and innovations made 
by varied, numerous and uncoordinated actors (Zittrain, 2006). It fuels combinatorial 
innovations, while the boundaries of digital products and services are frequently 
unknowable: they remain incomplete and subject to future developments (Yoo et al., 2010, 
2012). The development and use of digital artifacts created over digital platforms occur 
across a range of dispersed stakeholders, because most of the digital platform innovations 
are dependent on network effects: as more services and applications are connected in 
the platform, the more its value grows (Reuver et al., 2018; Stummer et al., 2018).  

The idiosyncrasies of digital platforms make the management of the innovation 
processes a complex technical and social undertaking (Yoo et al., 2012; Kallinikos et al., 
2013; Nambisan et al., 2017). Digital platform innovation involves the recombination of 
digital components in a layered, modular architecture of software, hardware, networks, 
contents, and services, which are loosely coupled (Orton & Weick, 1990; Yoo et al., 2010, 
Huang et al., 2017; Reuver et al., 2018).   

The fast pace of development also increases the challenges concerning the 
orchestration of innovation that is dependent upon business ecosystems (Yoo et al., 2012; 
Bharadwaj et al., 2013; Svahn et al., 2017; Kappor & Agarwal, 2017), in which the 
innovation agency is distributed (Yoo et al., 2012; Nambisan et al., 2017).  It can require 
continuous negotiation between the different stakeholders involved (Svahn et al., 2017).  

Finally, another important feature of digital platforms is their level of opaqueness. 
Introna (2007) defines opaque technologies as those that are hidden or embedded and 
obscure in their operation/outcome, demanding passive or limited user involvement, often 
being automatic. Digital technologies are increasingly black-boxed; for instance, systems 
based on neural technology where even the experts might be surprised by the behavior 
of their own artifacts (Introna, 2007).  The same occurs with digital platforms: they are 
increasingly more complex and sophisticated, with different layers of technologies and 
applications intertwined, which renders them opaque to some of the actors working over 
the platform and also to external clients and users. For example, Facebook is an opaque 
digital platform that came recently under scrutiny regarding the use of personal data by 
third parties, with even members of the US Congress questioning how it works 



5 

(Washington Post, 2018). 
Since digital platform innovation processes become increasingly dependent upon 

distributed collaboration and peer production (De Falco et al., 2017), they can generate a 
paradox of control versus autonomy by the innovation leader, because unexpected actors 
with different goals and interests can engage in the innovation process (Nambisan et al., 
2017; Tiwana et al., 2010; Eaton et al., 2015; Svahn et al., 2017). To better examine how 
divergences and controversies emerge in this process is precisely our target, as discussed 
next. 

 
3. A PROCESSUAL VIEW OF CONTROVERSIES  

Controversy is a critical subject in Science and Technology Studies (STS) because 
many of them approach contested technologies, for instance, new technologies for energy 
generation (Mulder, 2012; Fatimah et al., 2015;  Kolloch & Dellermann, 2018). Technology 
controversies have been studied within the contexts of politics, health, legal, and 
environmental issues (Callon et al., 2009; Bogner & Torgersen, 2015).  

Controversies are considered here in the light of Actor-Network Theory (ANT), which 
is frequently used to study this issue in STS (for example: by Fatimah, et al., 2015; 
Panourgias, 2015; Kolloch & Dellermann, 2018). ANT identifies contemporary society as 
constituted by heterogeneous collectivities of people, simultaneously with technology, 
machines, and objects and see this collective framed analytically as a network of 
negotiated and enforced relationships (Law, 1991; Law, 1992; Knights & Murray, 1994; 
Chen & Hung, 2016).   

ANT is particularly interesting to study digital platform innovations, due to the 
complexity of the arrangements of human and non-human actors that compose these 
platforms (as discussed in the previous section). ANT help us to consider these two actors 
and how they are combined in heterogeneous networks to provide the platforms and 
innovations related to it, and what sort of phenomena (such as controversies) emerge 
when the two interact (Hanseth, Margunn & Berg, 2014). 

We have chosen ANT as theoretical lenses because it is an alternative to 
deterministic views of technology, which consider that technology ´impacts´ and define 
social realities, at one hand (Hanseth, Margunn & Berg, 2014), and theories that 
emphasize social structures and institutions, but do not approach the materiality of 
technology, such as Giddens’ (1984) structuration theory and Institutional Theory 
(Greenwood, Oliver, Lawrence& Meyer, 2017). Both of these two theories overlook 
technology (Hanseth, Margunn & Berg, 2014). As information and communication 
technologies are becoming more complex and deeply interwoven into the fabric of society, 
ANT is a theoretical lens that can help us to get a better understanding of the interaction 
between the social and the technical systems (Hanseth, Margunn & Berg, 2014), such as 
digital platforms. Besides that, ANT brings a political perspective to innovation processes 
– seen as a process of translation (Callon, 1986), as explained later in this section - which 
is not frequently emphasized in previous studies of digital platform innovation; they instead 
emphasize technical, functional and economical aspects of this process (Tilson et al., 
2010; Eaton et al., 2015). 

In the process of understanding the sociotechnical world, with the interaction among 
different human and non-human actors, controversies may arise and need to be stabilized 
on its course of action to inform how humans might best live together (Latour, 2005). They 
are essential events to debate the matters that affect society to define technological 
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developments and public policies.   
As previously stated, controversies are events in which an issue or an innovation is 

subject to interrogation and dispute, when the actors involved with it disagree (Kling, 1996; 
Latour, 2005; Whatmore, 2009). They emerge because sociotechnical networks have a 
stability that is always provisional (Latour, 2005; Law, 1992; Venturini, 2010a).  In this 
sense, controversies are at the core of the instabilities in these networks. They arise when 
the actors do not align themselves, or when there are different and often conflicting 
interests, goals, identities, or opinions on a subject. During controversies, the contending 
parties scrutinize each other’s arguments with exceptional care (Brante, 1993).  

Controversy may arise from something new or some sociotechnical element already 
stabilized, that is, an existing black box (a complex element whose form of operation is 
not clear - Akrich, 1997; Latour, 2005; Callon et al., 2009; Venturini, 2010a), which, for 
some reason, comes to be questioned.  Therefore, when a controversy is occurring, there 
is an opportunity to review and better understand the social reality, because sociotechnical 
networks are in a state of movement (Venturini, 2010a).  

The main features of controversies are: (a) they involve different actors, human, non-
human, natural and biological elements; (b) they display the social in its most dynamic 
form (even unities that seemed indissoluble can be broken into a plurality of conflicting 
pieces); (c) they are reduction-resistant, such that old simplifications are rejected and new 
simplifications are not accepted as yet; (d) they are debated, with things and ideas that 
were taken for granted or considered stable questioned; and (e) they show conflicting 
worlds, which decide upon and are decided by the distribution of power, as power is the 
result of social interactions (Akrich, 1997; Law, 1992; Latour, 2005; Venturini, 2010a). 

A key feature of controversies is that they are emergent phenomena (Akrich, 1997; 
Ramani & Thutupalli, 2015). Emergence is defined here as “the arising of novel and 
coherent structures, patterns, and properties during the process of self-organization in 
complex systems” (Goldstein, 1999: 49). Emergence implies that nonlinear interactivity 
between certain elements leads to novel outcomes, which are not sufficiently understood 
as a sum of their parts. 

When facing a controversy, different actors start or become attracted to processes 
of translation, in which an actor problematizes a situation and then mobilizes an actor-
network to deal with it. Translations can be described as transformations or movements 
of materials or meanings from one medium or space to another (Latour, 2005). ANT 
theorists argue that translation is a conceptual mechanism to understand the creation of 
new technologies and how actors give meaning to them (McMaster et al., 1997).  

Callon (1986) describes four moments of translation:  
(a) problematization – this moment happens when some focal actors initiate the 

process of network building by proposing a problem on their own terms and start to 
engage with other actors on a solution; 

(b) interessement - This is the group of actions by which an actor attempts to define 
and stabilize the identity of the other actors involved through problematization;  

(c) enrollment - the actions by which a set of interrelated roles is defined and 
attributed to actors who accept them. The network builders may attempt to enroll the other 
actors and coordinate their actions by obtaining their consent without discussion, or by 
using persuasion, negotiation, transaction, seduction or force;  

(d)  mobilization - This occurs when there is an alignment of interests, goals, and 
identities among the actors involved in the network. The term mobilization emphasizes all 
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the necessary displacements of entities through moments of translation, which are 
reassembled in a specific place at a particular time to form a sociotechnical network 
(Callon, 1986). The aligned interests and goals of these actors are “transported” through 
spokespeople and inscriptions - when their interests are represented in material forms or 
embedded in material artifacts (Akrich, 1997).  

At the end of a translation process, a network of relationships has been built, black 
boxes can be created, and controversies can be closed (Law, 1992; Brante, 1993). 
Closure indicates that stabilization has emerged, either by factual evidence or 
negotiations, compromise, or force (Callon, 1986; Brante, 1993). It may also happen that 
no alignment or consensus is reached; in this case, the controversy “cools down." 
However, controversies may follow different trajectories: “they may go from apathy to 
alliance without passing through conflict; they can light up briefly and soon fall back into 
unawareness; they can burst into full conflict and never cool down” (Venturini, 2010a: 
270).  

In sum, the processual view of controversies adopted in this paper is a way of 
understanding “the social world in the making” (Venturini, 2010: 263). In this sense, it can 
help us to examine how digital platforms innovation processes unfold and how the different 
interests and roles of the stakeholders are negotiated in these processes. Considering 
this theoretical background, we used the method of controversy mapping to understand 
the Glass case in a processual way, as explained next. 

 
4. RESEARCH METHOD 

To understand the controversies that emerge in digital platform innovation 
processes, we employed a qualitative approach to study the controversy concerning the 
launch of Google Glass, a wearable computing device, or Augmented Reality Smart 
Glasses (ARSG), created by Google, applying the method of controversy mapping, a set 
of techniques to explore and visualize issues related to sociotechnical debates (Latour, 
2005; Venturini, 2010b). According to this method, it is essential to observe a “hot” 
controversy (when it is at the peak of the debate), that has to be restricted to a specific 
topic or subject and open to public participation (Venturini, 2010b). We started studying 
the Glass controversy at the peak of the polemic about this device in May 2013 (see the 
timeline of the controversy - Appendix 1). 
 
4.1. Data collection 

The study was based on the collection and analysis of secondary data from the Web. 
The sampling of data was theoretical (Eisenhardt & Graebner, 2007), as we aimed to 
select at least 300 different types of materials (e.g., news, online documents, blog, and 
Twitter posts, videos) in which the different actors involved in the controversy expressed 
their points of view. This arbitrary number was defined to gather different perspectives on 
the controversy, while, at the same time, keeping the data manageable for qualitative 
analysis. As Bauer and Aarts (2000) caution, researchers can easily collect more 
interesting material than they can effectively analyze in depth. We attempted to avoid this 
problem by selecting the materials appearing first in the links returned by the online 
search, which are publicly available, allowing us to provide links to readers to retrace 
important information, as shown, for example, in Appendix 1. 

First, we collected data via a Yahoo search with the exact expression “Google 
Glass," filtering the results by language (only English), on May 20th, 2013. We used Yahoo 
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as the web search engine and not Google to avoid any possible biases in the news about 
Glass. This search resulted in 6,880,000 links. We then started to select the materials 
from the first 300 links in decreasing order of appearance. The exploration of these links 
resulted in a collection of news and blog articles, videos, and tweets (see details in Table 
1). Some of the tweets had links to other news and blog articles that were also collected. 
We created a database in NVivo11© with all these sources of data.   

During the data analysis process, which lasted eight months, we systematically 
followed news about Glass in the press from May 20th, 2013, until October 1st, 2014, 
which resulted in the collection of 122 news and blog articles, plus posts on the Google+ 
Glass page (https://plus.google.com/+GoogleGlass). Some documents cited in the news 
- such as the Law HB 3057 or the US Congress letter to Google - were also incorporated 
into the database and analyzed. Table 1 shows the details of all the sources of data 
collected and analyzed.  
 

Types of Sources Details Number 
Online 
documents/sites 

News/newspaper articles 145 
Blog articles 102 
Magazines 17 
Google sites about Glass (at Google+, Glass terms of use, 
Glass project page) 14 
Photographs 8 
Commercial sites 4 
Comic cartoon 2 
Investment site 2 
Forums/wikis 3 
Glass patent application 1 
US Congress letter to Google 1 
Google letter response to the US Congress 1 
Law HB 3057 - Prohibiting Google Glass Use in Traffic 1 
        Subtotal 301 

Tweets Positive tweets* 85 
Negative tweets* 60 

Videos Several types of videos 93 
Total 539 

Comments Comments to online news and blog entries (by the general 
public) 1,966 

(*) The Tweeter platform provided the classification in positive/negative 
 

Table 1: Data Sources 
 
It is important to highlight, as shown in Table 1, that commentaries from the general 

public on the news and blog entries (1,966) were also included in the database and 
analyzed. The comments on videos were not analyzed because they were too numerous 
(sometimes, there were thousands of comments for one single video). Table 2 presents 
the authors of the sources collected. 
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Types of Sources Authors Number 
Online 
documents/sites 

Journalists 159 
Bloggers/tech bloggers 84 
Google 16 
Cartoonists/photographers 10 
Companies/group of actors 9 
Glass Explorers 1 
Members of US Congress/legislators  2 
General public 3 
Identity not available 17 
        Subtotal 301 

Comments General public 1,966 
Tweets Positive tweets (85) 

            General public  82 
            Companies 2 
            Glass Explorers 1 
Negative tweets (60) 
            General public  60 

Videos Journalists 40 
General public 15 
Glass Explorers 13 
Google 13 
Tech bloggers 8 
Artists/comedians 3 
Digital creative agency 1 
Subtotal 93 

Table 2: Authors of the Sources Collected 
 
 
4.2. Data analysis 

 
The corpus for the analysis of the online documents saved in the research database 

in NVivo contains 270,810 words (word length ≥ three). It corresponds to approximately 
450 pages. The 93 videos collected comprised a total duration of 8 h 23 s. To analyze 
these data, we followed the procedures of the method of controversy mapping, as 
indicated by Venturini (2010b), as a guideline:  

• Documentation repository - As already explained, the database on the 
controversy was created using the NVivo11© software, which contains all the data 
collected and is available to other researchers. After organizing all the documents 
inside NVivo11©, we proceeded with an initial (open) coding of the data. Initial 
coding means breaking down qualitative data into discrete parts, examining them, 
and comparing them for similarities and differences, remaining open to all possible 
theoretical directions (Saldaña, 2015). 

• Chronology of dispute - Controversies need to be explored in how they develop 
over time. We began our analysis by constructing a timeline for the Glass 
controversy; see Appendix 1. We coded the key events of the controversy, as 
presented in the data, under a category (an NVivo11© node) called “history of 
Glass launch”. 

• Glossary of noncontroversial elements - Basic concepts about the technology 
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involved in Google Glass were considered in order to understand it, then codified 
in the NVivo11© database under a category called “Glass descriptive features”. 

• Analysis of the scientific literature - We reviewed academic references about 
ubiquitous and wearable computing, ARSG and about Google Glass to make 
sense of the data (they are not listed here due to space limitations). However, most 
of these references only took a technical approach to Glass as a device.  

• Reviews by the media and public opinion - All the content in the sources 
collected (Table 1) was analyzed via the initial (open) coding (Saldaña, 2015), 
generating the main categories and subcategories that emerged from the data, with 
different issues raised by the actors. The coding process involved four researchers 
and lasted around eight months. 

• Tree of disagreement - We analyzed the different arguments related to Glass by 
considering the main issues in the controversy, e.g., the definition of Glass 
according to the various actors, technology intimacy, risks, and benefits perceived, 
contexts of use/non-use and the future with Glass, among other key categories. A 
sentiment analysis of the 301 documents collected (news, blogs, and sites, saved 
in .pdf) was performed using NVIVO12©, considering the paragraphs of the texts. 
Although this analysis looks at the sentiment of words in isolation1, it evidences the 
debates and division of opinions over Glass: 1,153 paragraphs were classified as 
very negative; 1,418 moderately negative; 1,759 moderately positive and 947 as 
very positive. 

• The scale of the controversy - No controversy is isolated. It is the case with 
Glass, which is related to other controversies, such as the power of digital platform 
ecosystems and debates on privacy rights, which were also identified in the data 
and codified, as detailed later in our analysis. 

• Table of cosmoses - Controversies provoke the opposition of conflicting 
worldviews. In our analysis, we explore the different arguments related to Glass, in 
terms of the present and expectations, according to the different actors’ views. 

 
Finally, after following these steps, and after the Initial (First Cycle) Coding of the 

data (Saldaña, 2015), we proceeded to the Second Cycle of analytical coding (Saldaña, 
2015) of the research results in light of the theoretical background to the research. We 
organized a conceptual understanding of the unfolding of the controversy by considering 
the four moments of translation (Callon, 1986; explained in Section 3) and the key features 
of digital platforms (as discussed in Section 2). 

Research validity and reliability were sought through the comprehensive data 
collection about the controversy, triangulating the various materials examined as authored 
by the different actors involved. The data analysis (Section 4) attempted to respect this 
variety by presenting a detailed description of evidence on the different views. The 
involvement of a research team in the data codification and analysis also increased the 
internal research validity (triangulation of researchers) (Silverman, 2013). External validity 
was also sought through the proposition of a framework (Figure 6 in section 6) that can 
be considered in the future to analyze other processes of digital innovation controversy.  

Our work also possesses methodological limitations: we relied only on data from the 
 

1 Details about how this analysis is performed can be accessed at http://help-
nv11.qsrinternational.com/desktop/concepts/How_auto_coding_sentiment_works.htm#MiniTOCBookMark3 
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Web, as opposed to speaking directly to the actors involved. As such, we tried to consider 
as many pieces of evidence and manifestations that we could manage to read and 
analyze, thus attempting to compensate for this limitation. 

 
 

5. THE GOOGLE GLASS CONTROVERSY  
 
We begin this section analyzing the different actors involved in the controversy. After, 

to understand the controversy in a processual way, we follow a timeline (Appendix 1), 
where some debates were temporally overlapping; however, to organize the description, 
we provide analytical distinctions between such overlapping debates. 

 
5.1 The actors involved in the controversy 

There are many actors involved in the Google Glass controversy, and categorizing 
them is not an easy task, because they form a complex assembly of human and non-
human elements. The main non-human actor is Google Glass, which, like other similar 
devices, such as the Microsoft HoloLens and the Sony SmartEyeGlass, is an example of 
Augmented Reality Smart Glasses - ARSG (Hein et al., 2017).  ARSGs are “wearable 
Augmented Reality (AR) devices that are worn like regular glasses and merge virtual 
information with physical information in a user’s view field” (Ro, Brem and Rauschnabel, 
2018:172).  

Besides the Glass device itself, we can list as non-human actors: Android (the Glass 
operational system), the apps created for it, and the smartphone (because Glass does not 
connect independently to the Internet, it needs to be connected via Bluetooth to a 
smartphone). Other operating systems such as Apple's iOS are important actors, since 
there is a ‘war' between the different platforms (another controversy related to Glass), 
constraining what can be accessed directly or not through the different devices. Other 
‘ordinary' objects such as prescription lenses glasses (which where not integrated with 
Glass at its launch) and also clothes, are all non-human actors related to Glass. Glass is 
also compared with devices used for vigilance, such as CCTV (Closed-Circuit Television) 
systems and small cameras, as we will see later in the analysis. One important non-human 
actor is venture capital since innovations such as Glass are related to innovation 
ecosystems and also to stock markets. 

Regarding the human actors involved in the controversy, the division in categories 
of actors was done according to the different identities we identified in our data (via open 
codification). These categories are Google (the company, managers and the Google 
Glass development team), Government and regulators, NGOs representatives, software 
developers (especially the Glass explorers, from here all called ‘developers'), IT people 
and experts, business consultants, journalists, reporters and bloggers that produce news 
about Glass (from here all called ‘journalists’). Also, academic researchers, artists, and 
the general public, who are people that commented on the blogs and news articles that 
we analyzed; physicians, celebrities and people from the fashion industry, venture 
capitalists, hackers, and porn industry members.  

Some actors have stronger voices in the news and blogs, while others - such as 
venture capitalists - do not speak directly, but are mentioned by other actors. In Figure 1, 
we make a synthesis of the main type of actors involved in the controversy. Next, we 
analyze the roles and different views of Glass according to them. 
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Figure 1. The actors involved in the controversy 

 
 

5.1. Starting the digital innovation process and recruiting allies 
 
Glass started to be developed by Google X Lab, a department in Google that has 

been working on futuristic technologies. The media published the first rumors about the 
project in 2011. Google submitted a patent application (#20130044042) related to Glass 
in the US on August 2011 (Event #1 - Appendix 1). Glass is defined by Google as a 
computing device built into spectacle frames, with a high-definition screen in the upper 
corner of the right lens. The input is made via a touchpad on the Glass frame, the MyGlass 
phone app and voice commands through a microphone. It also has an accelerometer and 
a gyroscope (to keep track of where the user is facing and for location awareness). The 
sound is transmitted via a bone conduction transducer to the user. Glass connects to the 
Internet via smartphones. It allows the user to take photos, record videos, run Google 
searches, and answer emails using voice commands or the touchpad. The user can use 
different apps created for Glass. It is essential to highlight that nothing the user sees and 
hears through Glass is apparent to other people around them. The link in Event #14 in 
Appendix 1 shows how Glass works. 

On April 4th, 2012, Glass appeared for the first time in a video made with it, showing 
a first-person perspective of its use (Event #4). The Glass team claimed that they wanted 
to “start a conversation” and get feedback about what Glass should be. On April 5th, 2012, 
Google’s co-founder and technology chief made the first appearance with Glass in public, 
during a dinner for Foundation Fighting Blindness (Event #5). The use of Glass to support 
people with disabilities or to control chronic diseases (such as diabetes) was one of the 
first arguments about the importance of this type of wearable computing device.  

According to Google, Glass was created as a new way to allow access to information 
and to connect people without shifting their attention away from real life. Google’s 
arguments for creating Glass departed from the distractive nature of the smartphone, 
which demands one to look down and pay attention to the device. Google’s lead designer 
of Glass affirmed that they wanted to create an original device that could be “intuitive, 
immediate and intimate”, following the design guidelines of lightness, simplicity, and 
scalability, while providing timely and relevant information. The main idea was that this 
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technology “don’t get in the way”, while it was also important to “avoid the unexpected and 
the unpleasant”. However, as we will discuss later, the different actors who get involved 
in the controversy contested the purposes, affordances, and possible consequences of 
using the device. 

In June 2012, Google made a spectacular presentation with a live skydiving demo 
of athletes using Glass at the Google I/O Conference, announcing the “Glass Explorer 
Program” (Events #7 and #8). This program aimed to engage developers and different 
types of people specially invited by Google (celebrities, artists, researchers, and potential 
developers) to use Glass and create apps for it. The “Explorer Edition” prototype cost USD 
1,500 and was pre-ordered by approximately 2,000 people, all US-based, with Google 
stating that delivery would be in the first semester of 2013.  

Google enrolled several actors in the launch of Glass, alongside with several digital 
artifacts such as Android (Glass operational system), the first Google apps created for it 
and the compatible smartphones (to connect to the Internet). The Explorers were 
expected to be the co-creators of different apps (for music, sports, entertainment, and 
productivity), which would run on the Glass platform.   

In September 2012, Glass appeared at New York Fashion Week, being worn by 
famous designers and fashionistas (Event #9). By inviting people from the fashion 
industry, as well as athletes and celebrities, to use Glass, Google attempted to sell it as 
an innovative, creative, fashionable, and futuristic device. IT people, experts/consultants 
in the IT industry, business consultants, journalists, reporters, and bloggers produced 
news and blog entries about Glass. Venture capitalists who were keen to invest in the 
Glass platform were also involved. Several articles, blog entries and videos, some of 
which were produced through Glass, were disseminated across the Internet. The Time 
indicated Glass as one of the best inventions of 2012 (Event #10).  

 In January 2013, Google announced the Mirror API (Event #11), a platform for 
developing apps for Glass, and promoted the first “Glass Foundry” in San Francisco, a 
two-day event on coding and testing Glass for developers enrolled in the Explorer 
Program. An identical event took place in New York the following month (Event #12). 

 Although most of the first group of people subscribed on the Explorer Program had 
not yet received their Glass devices, on February 20th, 2013, Google expanded the 
program and allowed more developers and consumers to buy and test the prototype. 
Applicants had to post 50 words or less on their Google+ or Twitter pages with the hashtag 
#ifihadglass (Event #15). During a “fireside chat” at the Google I/O Conference in 2013, 
the Glass project team affirmed they were looking for different types of people to use 
Glass, such as “educators, teachers, athletes, DJs, hairstylists”. Following this call, more 
than 8,000 people, including developers as well as a variety of users, got involved.  

 
5.2. The emergence of the controversy 

 
During the process of Glass launch, the media broadcast several reviews of the device 

(e.g., Event #16), which highlighted Glass’ features, the apps created for it and its possible 
uses. Although Glass was still only being used inside Google and by the Explorers, different 
and unpredictable actors spontaneously involved themselves with the innovation process, 
such as artists, government and NGOs representatives, physicians, hackers and, notably, 
the general public, that actively commented on the Glass reviews, questioning the utility and 
adequacy of Glass, generating the controversy.  
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A series of events of Glass banishment in different contexts started to appear in the 
press and fueled the intense debate on the new technology. For example, on February 20th, 
a cafe in Seattle banned the use of Glass (Event #17), while, on March 22nd, a West Virginia 
bill banned Glass while driving (Event #18).  

The Glass debate questioned its purposes, affordances, and risks. A key issue was 
privacy because it was not clear when users were recording or taking pictures of other 
people around them via Glass. Besides the worries about privacy invasions, there was 
the issue of technology overload and the role technology plays in our daily life and human 
relations (see Figure 2).  

Affordances Examples Risks Examples 
Accessing 
information 
on the move 
to support 
everyday 
tasks  

“Record your daily 
habits (…) provides 
you alternate routes to 
avoid traffic, and 
update you 
occasionally about the 
weather conditions.” 
(Journalist) 

Privacy 
invasion by 
being recorded 
or 
photographed 
without 
advance notice  

“Glass makes it entirely too easy to capture 
‘creeper shots’ of unsuspecting women. 
Within seconds of noticing them I was able 
to capture these lovely young ladies, you 
know (…) for science.” (Glass Explorer)  
“While the nation frets over privacy Google 
is working on its next project: Google 
suppositories.” (Journalist) 

Support for 
communicati
on anywhere, 
with anyone, 
via 
translation 

“Translate Language in 
Google Glass - this 
feature is very handy 
and very useful if you 
are traveling outside 
your country.” 
(Journalist) 

Hacking and 
having 
personal data 
collected 
without notice 

“It is impossible to guarantee against these 
devices being hacked, so it would be 
surprising if people are allowed to wear 
them anywhere like government buildings 
or in businesses that handle sensitive 
intellectual property.” (NGO 
representative) 

Having 
access to 
news and 
updates 
anywhere, 
anytime 

“It’s like having 
Bloomberg 24h a day.” 
(Glass Explorer)  

 

Distraction 
(while driving, 
walking, 
working, etc.) 

“Just imagine, folks: you’re stuck in rush 
hour traffic, or you are trying to cross a 
busy intersection, and lucky for you all the 
other drivers are using (are distracted) with 
Google Glass (...) ‘Glassing’ (...) and 
putting the rest of us at risk.” (General 
public) 

Discrete 
technology 
that can 
enhance the 
experience of 
living in the 
real world 
and human 
interactions 

“You can even chat 
with your friends via 
social networks with 
Google Glass. Maybe 
you wanted to let 
someone know of an 
important event coming 
up in your life.” 
(Journalist) 
“As a parent of young 
kids, I’m often torn 
between enjoying the 
moment and capturing 
it - would love a set just 
for that.” (General 
public) 

Interference 
with human 
interactions/ 
alienation from 
reality 

“After the shock and paranoia subside, 
there is the annoyance. Can a person 
really be engaged in a conversation if there 
are e-mails in the corner of their eye?” 
(Journalist) 
“I don’t like the feeling of being that guy 
who is less concerned with the people and 
things surrounding him physically, and who 
is more concerned with his virtual world.” 
(General public) 

Fear of being 
manipulated by 
the technology  

“And don’t think for a second you’re in 
control of the data from your own Glass. 
You’re just a conduit for data collection.” 
(NGO representative) 

Aesthetic 
issues (geek, 
cyborg 
appearance) 

“Now you can walk around all day and look 
like an absolute prick. Thanks Google. 
Taking the cool out of society one product 
at a time.” (General public) 

Figure 2. Affordances and Risks of Glass 
 
At the end of April 2013, a particular event set the controversy alight. A Google 
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Explorer took a selfie in the shower using Glass, and his photo went viral (Event #24). 
Several memes were created about the episode by the general public. It fueled the image 
of Glass as a “creepy”, inadequate device. The event reinforced the term “Glasshole," 
which became part of the popular tech lexicon: 

 “Noun. A person who wears Google Glass and refuses to remove it when directly 
interacting with other people, private gatherings, or public events. The general 
belief is that these people are photographing, recording, Googling, and 
Facebooking the people they’re interacting with instead of focusing on the 
conversation or acting like a human being. In extreme cases this word is directly 
synonymous with stalker or creeper.” (Urban Dictionary: 
https://www.urbandictionary.com/define.php?term=Glasshole) 
 
“A Glasshole is an individual who behaves inappropriately while using the Google 
Glass interface. This new and somewhat edgy term specifically refers to a range of 
behaviors that shed light on the constantly changing human interactions with 
technology” (Techopedia: https://www.techopedia.com/definition/30095/glasshole) 

 
Popular TV shows such as Saturday Night Live parodied Glass use (Event #25), 

while many videos mocking the device were posted on YouTube during 2013. In May 
2013, a casino in Las Vegas banned the use of Glass (Event #26), and members of the 
US Congress sent a letter to Google asking for information about privacy issues (Event 
#28), especially regarding apps that used facial recognition; Google reconfirmed that it 
would not approve any apps using this feature. Google's response to the letter from the 
US Congress was sent on July 2013 (Event #30) and considered disappointing, due to its 
evasive tone. 

In 2014, the development process and the controversy continued. In January, an 
app for recording sex with a partner was released, which received much criticism from the 
media (Event #39). Meanwhile, in an episode of The Simpsons, the Glass device was 
again parodied, addressing privacy concerns (Event #41). In February 2014, new events 
about such concerns happened, including a US senator who raised more questions about 
facial recognition through Glass (Event #43), as well a late-night physical attack against 
an Explorer in a club in San Francisco (Event #45). The same month, Google published 
a list of "dos and don'ts" (Event #44), which addressed Glass etiquette and appropriate 
places for using it. 

Different meanings of Glass emerged from the controversy, alongside different 
contexts in which it was considered appropriate or not to use Glass. For instance, it was 
acceptable for it to be used in sports, field training, travel and street photography, and 
translation, as well as to support people with disabilities in their daily tasks. Some places 
were not suitable for use, such as bathrooms, casinos, locker rooms, and ATMs, as well 
as while driving, visiting bars and restaurants, and during sex (Google issued rules to 
restrict this use: https://developers.google.com/glass/policies).  

The discussion of pros and cons of Glass also led to a debate about how the future 
would be with the use of this technology. It resulted in the emergence of different 
arguments about Glass. We identified two main ones: the "more of the same" argument 
and the "we've had enough" argument. In Figure 3, we show evidences about it. 
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The ‘More of the same’ argument The ‘we've had enough´ argument 

“Honestly, they use our information to help 
us. Worst case scenario, Google tells all my 
friends I like cats.” (General public) 

“Things evolve but at some time people say “stop”, it´s 
enough.” (Journalist) 

“You can create the laws but at some point 
technology will break them (…) some people 
think some things are annoying but young 
people think it is perfectly ok to share your 
whole life on Facebook, for example.” 
(Journalist) 

“We cannot keep allowing multinational corporations to 
erode whatever bit of privacy we have left for data 
mining and for governments to get a hold of this data. 
Again it's not lost on me that nerds who have never had 
social skills are at the forefront of all this digital 
technology.” (General public) 

“I predict that Google Glass will become the 
new iPhone-everybody will want one and 
will be willing to pay a premium price to own 
one. And like the iPhone, Google will 
release a new version twice a year and 
make big bucks like Apple did.” (General 
public) 

“Choice is key to trust in the digital economy and Glass 
doesn't just challenge our assumptions about consent, it 
challenges whether we even have a choice any more. And 
that can't be good for anyone”. (NGO representative) 

“Regarding privacy concerns, yes - that needs 
a larger debate. But, all of us know that there 
are devices out there with more hidden ways 
of capturing videos/images (…). In larger 
context, CCTV monitoring in all public places 
needs to be debated as well.” (General 
public) 

“I think it's a technology overkill; there are already so much 
crap happening around us nowadays, do we really need to 
superimpose an additional layer of information on top of 
everything to further distract ourselves from the reality? 
People are going to fuc*** crash their cars and bikes 
playing with this nonsense.” (General public) 

“The vast majority of people aren’t perverts 
or creeps, and wouldn’t use Glass as a force 
of evil. Besides, the real stalkers already 
have better tools at their disposal.” (IT 
people – user) 

 “There will be an entire new genre of stuff on the internet 
to join the other secret filming of women in locker rooms, 
bathrooms, at the beach, in their apartments by their 
landlords or in changing rooms or up their skirts while they 
stand in line.” (General public) 

“How is it any different to mobile phone 
cameras with regard to privacy?” (General 
public) 
 
 

“There is a lot of room for error. Granted, many only 
focus on convenience these days, and I think a big 
picture is left behind/side-lined... I'm worried about a 
lot... Tracking, access, use, privacy”. (General public) 

“We may figure out to adapt the new 
technology into our lives without giving up of 
our privacy. We’ve certainly done it before.” 
(Journalist) 

“I think as a community we are still grappling with 
privacy and social issues arising from smartphones 
and I've not seen any real discussion (online or 
otherwise) thing in the press about the effect that 
Glass would have on those things”. (General public) 

Figure 3. Different arguments in the controversy 
 

According to Figure 3, the “more of the same” argument, put forward by some actors, 
including Google, some journalists, Explorers, IT experts and the general public who were 
pro-Glass, claimed that it was no different to any other devices and applications already 
in use. Some journalists reinforced the assumption that society would naturally figure out 
how to use Glass properly.  

On the other hand, the “we’ve had enough” argument offers a different view. Actors 
who put this forward, including journalists, the general public and the few NGOs 
representatives who appear in the data, argued that we are already full of privacy 
invasions and technology interference in our daily life and it is time to question it. These 
actors assumed two central positions. First, they claim that it is time for society to discuss 
what types of behavior should be accepted or not regarding the use of devices such as 
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Glass. Second, they declare themselves against Glass use on the grounds that it should 
not be sold as a consumer product or that it was doomed to failure.  

Figure 4 shows quantitative data about the two key arguments in the Glass debate, 
according to the actors that manifested these arguments. Figure 5 evidences that 
journalists and the general public were the leading voices in this debate. 

Types of actors "More of the Same" "We´ve had enough" 
Academic researchers 1 4 

Artists (filmmakers, comedians) 0 4 

Business consultants 3 4 

Software developers (Explorers)  2 1 

General public 35 69 

Google  2 0 

Hackers 0 3 

IT experts 4 5 

Journalists 24 47 

Regulators (Lawmakers) 2 6 

NGO representatives 0 5 

Total number of references* 73 148 
 

 

Figure 4: Main arguments in the Glass controversy and actors 
Source: research data 
(*) Text quotes with the argument, coded from all the documents in the database 
 

 

 
Figure 5: Main arguments in the Glass controversy – main actors 
Source: research data 
(*) Number of text quotes with the argument, coded from all the documents in the database 

 
Beyond the predictions about the failure or success of Glass, the actors discussed 

the possible consequences of its use in human interactions and daily life. As mentioned 
before, some actors claimed that this matter was part of natural evolution. Others argued 
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that it could lead to decadence in human capacities and relationships: 
 “Is the opportunity to ‘wear’ a tiny computer a sign of progress, or simply more 
evidence that culturally we’re evolving into robotic consumers with reduced respect 
for the quality of life and almost no sense of individual privacy? Do we really need 
the ability to surf the Internet every moment of our lives?” (Journalist) 
 
“Futureworld seems dumber by the day (...) personally, like Gaugin I’d love to escape 
to an island to make love and eat papaya all day.” (General public) 
 
There were “optimistic views” of the future, in which devices such as Glass would 

succeed, either by evolving technologically or bringing benefits to society; for instance: 
 “In the future, wearable technologies will help us manage our lives, keep us in tune 
with our bodies through on-body sensors, augment our minds.” (Journalist) 
 
“People is going to use Google Glass to find coffee shops and restaurants, for 
instance, and Google can get some cents out of each transaction that it helped to be 
done, and it can be billions.” (Explorer) 
 
“Project Glass could hypothetically become Project Contact Lens (…) that has 
embedded electronics and can display pixels to a person’s eye.” (Journalist) 

 
There were also “pessimist views”, in which devices such as Glass would become 

successful, but to the detriment of society; for instance:  
 “We are unwittingly constructing the Matrix. Google Glass is just one more small 
step in acclimatizing ourselves to being part of a larger organism (...) Tomorrow, you 
may die without connectivity - Do you want this?” (General public) 
 
 “I can imagine politicians in the future being ‘plugged into’ Google literally, at all 
times. How handy for them and big CEOs to have speeches and facts (or fables) 
right there, with no one to know they’re even using it. They could change the ‘tone’ 
of their speeches as they’re talking if their numbers start dropping!” (General public)  
 
“None of you ‘tech bloggers’ seem to understand that this IS NOT a product that will 
be aimed at the everyday Joe. Where its headed is Corporate America and law 
enforcement (…) every cop on the beat will be wearing these one day as part of his 
job.” (General public)  
 
“So, I feel a bit sad thinking of an always-on future in society at large (…). It still feels 
good to get out onto the street and at least occasionally make eye contact with 
people you pass (…) It’s already quite possible to feel alienated while surrounded 
by thousands or millions of people.” (General public) 
 
On April 2014, Google commenced sales of Glass to the public in the US, and a 

month later to UK residents, announcing that: “This isn’t the same Glass you saw last 
April. In the past year, we’ve released 9 software updates, 42 Glassware apps, iOS 
support, prescription frames, and more, all largely shaped by feedback from our 
Explorers.” However, by that time, the controversy had cooled down, and Glass was 
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already considered a failure as a mass-market product (Dvorak, 2014; Reynolds, 2015; 
Nieto-Rodriguez, 2017). Google pushed back the Glass roll out; app developers 
abandoned their projects, and several Google employees related to the Glass project left 
the company, although Google insisted it was still committed to Glass (Oreskovic et al., 
2014). Recently, it has been announced as a product for enterprise use (D´Angelo, 2019). 

 
6. DISCUSSION 

  
The Glass case reveals several elements on how controversies emerge in digital 

platform innovation processes. We discuss these elements following a process view 
through the four moments of translation (Callon, 1986), understanding the main points of 
controversy emergence and its relation with the features of digital platforms.  

As previously explained, problematization is a moment when a focal actor initiates 
the process of network building, proposing a problem on their own terms (Callon, 1986). 
In the moment of problematization, we can realize two primary sources of disagreement 
from which controversy emerges: disagreements about the problem and disagreements 
about the solution proposed by the network builder (platform owner). 

Many digital innovations (such as Glass) are “solutions in search of a problem”: it 
is not apparent to all those involved what is the problem at hand and what type of value 
can be created by some new (frequently disruptive) digital innovation. Besides, the 
generativity of a digital platform technology such as Glass (Zittrain, 2006; Henfridsson & 
Bygstad, 2013), to which several different apps and functions can be created, fuels 
combinatorial and unpredicted innovations (Yoo et al., 2010, 2012). 

At the launch of Glass prototype, Google openly declared they wanted to “start a 
conversation” and receive feedback about what Glass should be. The appearance of the 
device for the first time at an event for an association supporting the blind population 
attempted to link Glass with the idea of a prosthetic device; the design team also referred 
to it as an unobtrusive substitute for the smartphone, with a broad range of possible 
applications and uses.  

The actors who became embroiled in the controversy, on the other hand, debated 
the hidden intentions of the platform owner (Google) with Glass, for instance, collecting 
data anywhere, anytime, and using it to sell ads. As an ONG representative stated, Glass 
could turn every user into a “conduit for data collection”. The possible uses of these data 
were not apparent, as well as the problem targeted by it and its affordances. For instance, 
as the data show, Glass’s capabilities in facial recognition were subject to interrogation 
(even by the US Congress). Since only the user can hear and see the data accessed 
through Glass, one of the biggest worries was nonusers being recorded, photographed, 
or identified without been informed by the users.  
 Nowadays, digital platforms provide myriad of personal services and applications 
(Kenney & Zysman, 2016; Reuver et al., 2018; Yablonsky, 2019), created from un-
coordinated distributed complements (Eaton et al., 2015). These services and 
applications gather and use data about what users like, what they do, whom they interact 
with, and where they are. In this sense, the high level of human-technology proximity 
provided by the wearable device, combined with the generativity and opaqueness of the 
digital platform behind it, generated questions about how it can be used, for what purposes 
and what are the consequences of its use in daily life and human relations, not only for 
the users but also for the bystanders. Bystanders are people indirectly affected by 
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technology, either because they have no access to it, or because they chose not to 
exercise their access (Ferneley & Light, 2008). 

The opaqueness (Introna, 2007) of Glass, in this case, stems from the generativity of 
digital platforms, in which digital data can be shared, sliced, diced, recombined and resold 
(Kallinikos et al., 2013; Reuver et al., 2018) without the involvement of the originator of the data, 
in loosely coupled layers of technologies and applications (Yoo et al., 2010, 2012; Kolloch & 
Dellermann, 2018). For instance, private data collected through Glass (such as the user’s location) 
can be distributed across several layers of hardware and software components (which have an 
opaque and loosely coupled operation) to deliver personalized services. The forms in which the 
personal data, both from users and from bystanders, could be used was not clear and led 
to questioning and debate among the different actors involved. One source of successful 
innovation is frame sharing, i.e., emerging alignment among social groups about goals, 
critical problems and problem-solving strategies (Nahuis et al., 2012); it was problematic 
in the Glass case.  

In this sense, the different actors started to discuss not only the technology purposes 
and affordances of Glass but also its risks to society. Through this problematization and 
densely webbed narratives, we identified two emerging arguments: the “more of the same” 
argument about technology evolution and the “we´ve had enough” argument, which is 
latent in contemporary society. A controversy is usually related to others (Venturini, 2010a, 
2010b) and they may be driven by popular beliefs about an uncertain future (Ramani & 
Thutupalli, 2015). Glass was created at a time of worries about the abusive use of intimate, 
opaque and tight coupling digital technologies for surveillance and privacy invasion 
(Zuboff, 2015). Related controversies, such as the NSA-Snowden scandal (June 2013), 
also fed the Glass controversy. These elements can be viewed as interpretive packages: 
ideas and concepts that have prominence in the public debate, relating items in the debate 
to a broader storyline at the societal landscape level, to generate meaning (Mulder, 2012). 
 The analysis of the Glass case also reveals emerging controversy points related to 
the definition of identities and roles of those involved or affected by the digital platform 
innovation. We can link it with two moments of the translation process (Callon, 1986): 
interessement (which consists of a group of actions by which an entity attempts to define 
and stabilize the identity of other actors involved through problematization) and enrollment 
(the definition of a set of interrelated roles attributed by the network builder/innovator to 
actors who accept them).  

In this sense, many heterogeneous actors need to cooperate in providing digital 
platform services and applications, for instance, platform owners, developers, and users, 
together with several loosely coupled layers of technology (Yoo et al., 2012; Kappor & 
Agarwal, 2017). Kolloch & Dellermann (2018) point out that controversies can arise in 
digital ecosystems due to disagreements human/human (for instance, in trading 
relationships), between non-human/non-human (for example: technological protocols for 
communication between artifacts might not be interoperable) and also non-human actors 
can trigger controversies with human actors, for instance, users can oppose a technology 
interface, which happened in the Glass case. 
 Considering the roles of the different actors in the digital platform innovation 
process, how Google dealt with the openness of this process gave space to the 
emergence of the controversy. It attempted to select specific actors through the Explorer 
Program, which became an “obligatory point of passage” (Callon, 1986; Elbanna, 2012); 
only people approved to experiment with the device could use and help to develop it. This 
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decision resulted in the creation of a “tech elite” of chosen people who could access and 
co-create the technology, increasing the uncertainty about it in society.  
 Nevertheless, although bystanders were ignored as important actors by Google, 
the general public manifested themselves spontaneously in response to the innovation. 
Google's selective approach of Explorers contributed to their criticism, such as the 
creation of the term “Glasshole." 

Interessement, when successful, leads to enrollment. In the Glass case, the 
separation between Explorers and the general public contributed to its failure in terms of 
technology acceptance, which depended upon the definition of identities and roles of 
people involved or affected by the innovation process.  

The next step of translation (mobilization) was not possible, because these 
disagreements remained unsolved. Without alignments of identities, roles, and interests, 
the innovation diffusion failed.  

Based on the analysis of the Glass controversy, we propose the framework depicted 
in Figure 6, which helps to explain the process of controversy emergence in digital 
platform innovation processes. Few controversy studies are focused on how this process 
unfolds – as we argued before, most of the previous studies related to digital platform 
innovation controversies are focused on the type of controversy and its 
consequences/impact, or in economic and technical elements. 

In this framework (Figure 6), the digital platform innovation process is considered as 
a process of translation, which happens in the four moments: problematization, 
interessment, enrollment, and mobilization. It is important to reinforce that these moments 
do not occur linearly; they overlap and iterate in practice. In each one of these moments, 
there are possible “controversy emergence points."  

The “controversy emergence points" are originated in types of disagreements among 
the different human actors involved (platform owners, innovators, developers, IT experts, 
users, bystanders, and the general public) and their interactions with non-human 
elements, including the platform and its features, associated devices; other platforms; 
operational systems and applications. These disagreements are related to the 
problem/solution debate, the technology/innovation affordances, the identities and roles 
of the actors involved in the innovation process. 
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Figure 6. Controversy Emergence in Digital Platform Innovation Processes 

 
 These disagreements are also related to specific features of digital platforms, 

specifically: the platform generativity, the multisided market arrangements in the platform; 
the loosely coupled layers of technologies and applications involved and the opaqueness 
that results from these elements. These features turn digital platforms particularly 
vulnerable to controversy emergence in innovation processes, due to the different actors 
and interests involved in this complex sociotechnical arrangement.  

The development and diffusion of digital platform innovation depend upon the 
resolution of such points of disagreement, which leads to the mobilization phase. Note 
that, in the mobilization phase of the innovation process that are no controversy 
emergence points, because, to reach this phase, conflicts and disagreements have to be 
already solved. In the mobilization phase, the actor-network has been formed, and the 
innovation stabilizes. It did not happen in the Glass case.  
 
7.   CONCLUSIONS 
 

The rise of digitization has led scholars to question the explanatory power and 
usefulness of current innovation theory, while studies that explicitly incorporate the 
variability, materiality, and emergence of digital innovation, as a rich sociotechnical 
phenomenon, are needed (Nambisan et al., 2017). In this sense, our main knowledge 
contribution to the existing literature is summarized in the proposed framework (Figure 6), 
which helps to understand how controversies emerge and unfold in digital platform 
innovation processes. This understanding brings a sociotechnical, political view to this 
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process, usually analyzed through technical and economical lenses. 
The framework contributes to the literature by highlighting the digital platform 

innovation process as a process of translation (Callon, 1986), emphasizing the 
nonlinearity and emergence of this process, which can lead to unforeseeable 
consequences and controversies. We argue that controversies can help to reveal how 
opaque technologies, such as layered digital platforms and services, are created, while 
making the politics of innovation more explicit for scrutiny, as a way of collectively dealing 
with uncertainties (Introna, 2007; Callon et al., 2009).   

Our findings also contribute to practice by suggesting that, although it is not possible 
to control controversies (because they are emergent phenomena), some elements and 
potential points of disagreement in digital platform innovation processes (as depicted in 
Figure 6) can be identified, allowing platform innovators to avoid or to manage them with 
flexibility.  

It is also essential to evaluate the trade-offs between the possible benefits of opening 
up a digital platform innovation process - realizing that, when it is open, it is always more 
susceptible to controversies - or “closing” some parts of the process, while, in this case, 
losing the benefits of the debate and the engagement of different stakeholders. Our 
empirical data suggest that, sometimes, the very act of closing some parts of this 
innovation process can provoke the emergence of controversies. It is essential to make 
clear the rights and forms of participation of the associated actors in the process. 

It is also critical to reduce the opaqueness of the digital platform innovation, stating 
(as clearly as possible) the problem targeted by it and the type of solution proposed - the 
technology affordances and risks – to the actors involved, especially users and also 
bystanders. In this sense, digital platform innovators should increasingly focus on real-life 
problems: the “we’ve had enough” argument, in the Glass case, may indicate that people 
are saturated with questionable technology “solutions” invading their daily life, while so 
many social problems around us, which could be solved through the use of digital 
platforms, are still neglected.  

Besides the understanding generated on the digital platform innovation process and 
related controversy emergence, the research results also confirm that, as previous studies 
have shown, functional, utilitarian, and performance benefits are not sufficient to explain 
consumer reactions to wearable technologies (Herz & Rauschnabel, 2019), and, in 
particular, ARSG. Few studies explicitly incorporate risk factors as elements that affect 
the acceptance of wearables and ARSG (Hein et al., 2017; Rauschnabel, He and Ro, 
2018; Herz & Rauschnabel, 2019).  

Besides, previous literature on ARSG does not approach it as a digital platform 
technology, and the implications of the generativity and opaqueness of these platforms to 
the acceptance of the ARSG device. Exactly because Google Glass is a device connected 
to a digital platform, it was not clear to people in general what sort of use would be made 
with the data collected through this device and how these data would flow in the platform 
to third parties. 

Finally, it is essential to consider that our work has boundaries and limitations. The 
framework proposed is suitable for analyzing complex digital platform innovation 
processes that have some level of openness and a broad audience. Another limitation to 
consider is that digital/online/secondary data on controversies are not free of biases 
(Marres, 2015). As already discussed by Marres (2015) there are two different ways to 
treat the methodological problem of digital bias in online controversy analysis: with a 
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precautionary approach - that treats digital media technologies as a source of noise that 
must be neutralized with the use of primary/offline data - and an affirmative approach 
(which we have followed) that treats digital sources and devices as an empirical resource 
for controversy analysis. We considered that biases and vested interests would be present 
in any controversy, and they are part of it. Therefore, the use of secondary data from the 
web brings a set of limitations, but the volume and variety of the data collected attempted 
to overcome these limitations.  

In future research, we, as academics, need to be more involved in, and attentive to, 
the debates. The role of “silent” actors involved in digital platform innovation controversies 
(such as venture capitalists) should also receive attention in the future. New studies 
focusing on the complexity of ARSG as digital platform devices are needed. The 
consideration, replication, and interrogation of the proposed framework in future research 
on digital platform innovation processes and controversies are necessary. 
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Appendix A. Timeline of the Google Glass Controversy 
  DATE EVENT SOURCE/EVIDENCE 

2011 1 Aug 18th  Patent of Google Glass submitted  goo.gl/xyPDiF  (#20130044042) 
2 Dec 18th  Rumors in the press about the Glass project  http://goo.gl/p5QELl 

2012 3 Feb 21st Project Glass first news  http://goo.gl/d5NSNr 
4 Apr 4th “Glass: One Day” video is released goo.gl/xju7Bg 
5 Apr 5th  First public appearance of Glass  http://goo.gl/xUoIKP 
6 May 25th  The first video made with Glass is published goo.gl/GpEYvt 
7 Jun 27th  Live skydiving demo at Google I/O Conference goo.gl/D8arFc 
8 Glass Explorer Program starts  http://goo.gl/8fwhxd 
9 Sep 9th  Glass is used at New York Fashion Week  http://goo.gl/79GxEA 
10 Oct 31st Time Magazine award (Best Inventions 2012) https://goo.gl/TP1r23 

2013 11 Jan 15th  Announce of the Mirror API goo.gl/csziV1 
12 Jan/Feb Glass Foundry events in San Francisco and NY https://goo.gl/MkJjPp 
13 Feb The website google.com/glass goes online http://goo.gl/xbZo1D 
14 Feb 20th  “How It Feels” video is released https://vimeo.com/78627573 
15 #ifihadglass call is announced http://goo.gl/4vbHc1 
16 Feb 20th  Media publishes several Glass reviews http://goo.gl/ZDAFSJ 
17 Mar 5th  A cafe in Seattle bans the use of Google Glass  https://goo.gl/2FDxra 
18 Mar 22nd  A West Virginia bill bans Glass while driving  http://goo.gl/uGueCG 
19 Apr 15th  Google releases the Mirror API https://goo.gl/RgdmgY 
20 Google bans ads and fees for Glass http://goo.gl/EuJ8gR 
21 Apr 16th  Glass devices start being delivered to the Explorers http://goo.gl/FV4hCz 
22 Release of a web-based setup page for Glass goo.gl/SdwbCd 
23 Google releases the MyGlass companion app https://goo.gl/Gi7e8v 
24 Apr 28th Selfie in the shower with Glass (“Glasshole”) http://goo.gl/Nj00L5 
25 May 4th  Saturday Night Live parodies Glass http://goo.gl/dfGKD4 
26  Las Vegas casino bans Glass use http://goo.gl/nskkGh 
27 May 16th  Glass apps announced  http://goo.gl/ZKt7r8 
28 May 17th  US Congress members send a letter to Google  http://goo.gl/cVEIUy 
29 Jun 3rd Pornographic app is banned by Google https://goo.gl/WTtD2g 
30 2nd July Google responds to US Congress members http://goo.gl/AQZ8E3 
31 31st July The UK Department for Transport bans Glass http://goo.gl/zC7qjh 
32 28th Aug  US summer heat damages Glass http://goo.gl/cBYoCW 
33 Sep  Vogue fashion editorial on Glass https://goo.gl/F4Bm7y 
34 Oct 29th A person is ticketed for driving with Glass  http://goo.gl/GhygtX 
35 Oct 31st  Glassware directory launched http://goo.gl/pUeiMr 
36 Nov 13th Google allows any person to apply for Glass http://goo.gl/xp2oFP 
37 Nov 19th  Google releases its Glass Development Kit  http://goo.gl/csQtWZ 
38 Dec 19th The MyGlass app for iOS is released http://goo.gl/U0QCPW 

2014 39 23rd Jan An app to record sex is released  http://goo.gl/Ptk7EI 
40 Jan 18th  Explorer interrogated by the FBI in a cinema  http://goo.gl/fgocyy 
41 Jan 26th  The Simpsons parodies Glass http://goo.gl/BxyKa8 
42 Jan 27th  Glass for prescription lenses is launched http://goo.gl/J9wUQB 
43 Feb US senator questions recognition apps for Glass http://goo.gl/YgJdl9 
44 Feb 15th  Google publishes etiquette tips for using Glass http://goo.gl/f1FQIV 
45 Feb 22nd  Explorer attacked in a bar in San Francisco http://goo.gl/IhP5zg 
46 Apr 15th Google sells Glass to anyone in US https://goo.gl/7akTkk 
47 May 13th Google sells Glass to anyone in the UK http://goo.gl/mDm40Q 

 


