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In this article, we use the COVID-19 pandemic to study governance through digital technologies. 
We investigate ‘digital contact tracing’ (DCT) apps developed in Austria and Norway and find their 
emergence, contestation and stabilisation as moments in which norms and values are puzzled 
through, and distributions of power change. We show that debates on DCT apps involved disputes 
on ‘digital citizenship’, that is, on the scope and nature of data that authorities are allowed to collect 
from citizens. Remarkably, these disputes were settled through the enrolment of a framework 
developed jointly by Apple and Google. Software became akin to a constitution that enshrined 
understandings of good citizenship into technological design, while also being a means through 
which geographies of power materialised. This article contributes to literature on technological 
governance by showing how the rising salience of technologies in governance transform political 
geographies and, as a consequence, democratic lives.
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Introduction

The COVID-19 pandemic exemplifies the salience of technologies in the governance 
of contemporary societies. As the virus spread from Asia to Europe in early 2020, 
policymakers in European countries turned to law to stop the exponential growth of 
infections. They closed national borders and imposed lockdowns, defining the basic 
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needs for which citizens could leave their homes. However, when it became increasingly 
clear that the virus would not disappear as quickly as it had appeared, policymakers also 
turned increasingly to technologies to re-enable some forms of public and economic 
life while still seeking to ‘contain’ the virus. The technologies were manifold. They 
included low-tech devices, such as face masks, infrastructure-intensive technologies such 
as tests and vaccinations, and digital devices such as apps that ventured into transforming 
citizens’ private smartphones into public healthcare infrastructures.

Thus, the pandemic demonstrates that we cannot grasp contemporary governance 
without exploring how technologies are involved in efforts to govern societies. This 
article engages with the debates that accompanied the emergence of ‘digital contact 
tracing’ (DCT) apps in Austria and Norway. We used them as a case to make sense of 
the governance of and through technologies of contemporary societies and to map 
how political geographies are transformed as societies become ever more enmeshed 
with technologies.

Several scholars at the intersection of Policy Studies and Science and Technology 
Studies (Barry, 2001; Prainsack, 2008; Callon et al, 2011; Jasanoff, 2016; Laurent, 2017) 
have underlined the significance of technologies in the governance of contemporary 
democracies, noting that technologies are at once objects or matters to be governed and 
instruments and agents that govern. For instance, Gottweis argued that technologies 
are ‘[n]ot only the object of governance, such as in regulation policies, but they can 
also be seen as something through which [the] governance [of life] operates’ (Gottweis, 
2008: 22). Jasanoff noted that technology ‘rules us much as laws do. It shapes not only 
the physical world but also the ethical, legal, and social environments in which we 
live and act’ (Jasanoff, 2016: 9).

However, in practice, Policy Studies have engaged primarily with the governance of 
technology, paying less attention to the governance through technologies. Scholars have 
explored how state authorities and other democratically legitimised political agents 
govern technologies (Gottweis et al, 2008; Herrmann, 2009; Braun and Schultz, 2010), 
and have made recommendations on how authorities should govern technologies. In 
this article, we contribute to the scholarship on technological governance while also 
seeking to extend its scope from how democratically legitimised authorities oversee 
technologies, to how technologies transform political geographies – that is, those 
geographies of ‘power and morality’ (Jasanoff, 2015: 22) that distribute responsibilities 
and legitimise power and authority in democratic governance in often tacit ways.

Digital technologies make such an expansion of attention to transformations of 
geographies even more timely (Redden, 2018). They are ‘developing trans-national 
networks, triggering new forms of resistance, solidarity and violence, while territorial 
borders are being simultaneously transgressed, fortified and distorted’ (Papanastasiou 
et al, 2021). Previous research on digitalisation highlighted how ‘platform companies’, 
such as Apple, Google and Amazon, transform political economies (Dijck et al, 2018; 
Zuboff, 2019; Prainsack, 2020). They also transform political geographies, reshuffling 
and rescaling distributions of power and authority (Sharon, 2018; 2016; 2020). 
Digital technologies reconfigure relations and hierarchies between private sector, 
governmental and civil society organisations (Meijer and Boon, 2021). In addition, 
they mediate peoples’ access and communication to public authorities and vice versa.

This article engages with the case of DCT apps, mapping the political geographies 
that coemerged with this instance of technological governance. We explored the 
dynamics in the emergence of these apps in Norway and Austria. Both countries were 
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pioneers in developing such apps in Europe in spring 2020. We asked: how did the 
governance of and through technologies work out in practice at the two sites? Which 
actors shaped this phenomenon, and with which means? Comparing differences and 
convergences across sites helped us map the political geographies that co-merged 
with (and through) DCT apps, and the means that crystallised them.

Engaging with the emergence of digital contact tracing apps as a 
constitutional moment
When the virus SARS-CoV-2 began to spread in Europe, authorities used various 
technologies to manage the pandemic. An article in the renowned journal Science 
was one of the first to suggest epidemic control with ‘algorithmic instantaneous 
contact tracing assisted by a mobile phone’, deeming manual contact tracing too slow 
(Ferretti et al, 2020). From spring 2020 on, digital apps for contact tracing began 
to mushroom in European countries, becoming ‘one of the largest experiments in 
public health surveillance ever attempted’ (Blasimme and Vayena, 2020: 762). Policy 
scholars weighed in on this experiment, providing normative guidance on how DCT 
apps should be designed and overseen (Lucivero et al, 2020) and exploring citizens’ 
attitudes towards such apps (Zimmermann et al, 2021). Some also unpacked the 
politics of DCT apps, for example, shedding light on discussions of DCT apps in the 
French parliament (Rowe et al, 2020) or scrutinising how Google and Apple ended 
up being ‘portrayed as champions of privacy’ by data protection activists’ (Sharon, 
2020). Drawing on Sharon’s work, we use DCT apps as a case that can help improve 
our understanding of technological governance.

We based our research on the framework of ‘coproduction’ (Jasanoff, 2004), which 
points to situations or ‘moments’ in which technologies emerge as particularly 
suggestive to explore the mutual shaping of solid technologies and liquid values and 
norms (Hurlbut et al, 2020; Jasanoff, 2004; 2011; 2016; Jasanoff and Metzler, 2020; 
Metzler, 2020). In such moments, pioneers of technologies entangle technical devices 
into ‘visions’, foregrounding normative dimensions that make the use of technologies 
desirable and legitimate (Hilgartner, 2015). Pioneers mobilise ‘common goods’ that 
‘justify’ technological innovations (Sharon, 2018), at once defining problems that 
technologies might help to fix and envisioning worlds that technologies might enable 
(Morozov, 2013; Hilgartner, 2015). However, other actors, including competitors, 
public agents or civil society actors, contest the techno-moral visions of pioneers. 
They mobilise ‘stakes’ (Dussauge et al, 2015) or ‘matters of concern’ (Bellacasa, 2010; 
Callon et al, 2011) that pioneers might neglect or silence. And such actors raise 
‘issues’ that they deem authorities need to take care of, often talking on behalf of a 
public they consider to be affected by the consequences of emerging technologies 
(Dewey, 1954).

Moments in which technologies emerge are thus particularly instructive for 
engagements with technological governance. Such moments can be approached as 
‘constitutional moments’ (Hajer, 2003; Jasanoff, 2011). When technologies emerge, 
and visions and norms begin to percolate on the public stage, it is often not yet settled 
‘who is responsible, who has authority over whom, [and] what sort of accountability 
is to be expected’ (Hajer and Wagenaar, 2003: 9). As actors simultaneously puzzle 
through the nature of a technology and how it ought to be overseen in moments 
in which technologies emerge, engaging with them allows us to explore the actors, 
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norms and means of technological governance empirically (Venturini, 2010). Their 
constitutional nature also makes them appropriate to map the political geographies 
of technological governance, sketching the redistribution of power, authority and 
responsibilities that digital technologies may entail.

Analysing DCT apps

We explored DCT apps with the help of a ‘technology-centred’ comparison. We 
followed them to instances in which these were designed and launched, assessed 
and contested, and stabilised and redesigned. Through our analysis, we distilled three 
moments, comparing cross-cutting dynamics and transformations within the debates 
in the two countries.

Capitalising on the public nature of the debates on DCT apps, we unpacked 
these moments with the help of documents. For the Austrian case, we used the 
‘APA Online Manager’, an Austrian Press Agency databank, to search for news 
reports on the Stopp Corona app in the major dailies, weeklies, as well as in the 
transcripts of the public television station ORF; and the database of the Austrian 
Parliament. For the Norwegian case, we used the media text databank ‘Atekst’, 
provided by the media monitoring company Retriever group, to search for news 
reports and comments on Smittestopp in major national dailies and weeklies, and 
the digital archive of the Norwegian Parliament. In both countries, our search 
included media texts that appeared between 1 March 2020, and 31 January 2021. 
We also analysed the evaluation reports written by an expert group and by the 
software developer. In both countries, we had up to 900 hits. In our analysis, 
it became apparent that many of them were repetitive. Therefore, we analysed 
in detail in particular those documents that shed light on new aspects of the 
respective DCT debates.

When unpacking the moments, we analysed the assemblage of actors gathered 
around the apps; we also analysed the visions and values, and concerns and issues, 
which the actors foregrounded in debates and/or enshrined into the technical 
design of the apps. The following questions guided our analysis: who talks, that is, 
which actors take a stance in relation to the app? What is the problem that the app 
should solve? What is criticised and deemed problematic about the app? What kinds 
of concerns and issues are articulated? How are positions justified? We analysed 
the documents separately in their respective original languages. We shared and 
discussed our analysis in meetings, while also constantly reflecting on it in the light 
of existing theories. Jointly discussing which insights our findings provided, helped us 
abductively to finetune our analytical categories and conceptual lenses (Timmermans 
and Tavory, 2012). When comparing sites, we paid attention to the differences and 
similarities between debates in Austria and Norway. While we saw many differences 
between the two sites, we were also intrigued by cross-cutting similarities as well as 
emerging convergences in the debates between the two countries. We interpreted 
the convergences as indicative of ongoing transformations at scales beyond the 
national. This approach enabled us to sketch the contours of the political geographies 
of technological governance.

In the following we report on our findings, structuring them along the temporal 
order of the three moments: a first moment, in which actors in both countries 
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envisioned DCT apps; a second, in which theses visions were probed and contested; 
and a third moment, in which visions were stabilised.

Envisioning DCT apps

In Austria and Norway, DCT apps were launched when both countries were 
experiencing their first ‘lockdowns’. In the context of many uncertainties and the risk 
that hospital intensive care units might be overwhelmed by the number of COVID-
19 patients, authorities in both countries had turned to exceptional legal measures, 
suspending public life. The Austrian ‘Stopp Corona’ app was launched on 25 March 
2020. Norway’s ‘Smittestopp’ followed on 16 April.3 In both countries, the apps were 
tied to visions of how citizens could contribute to managing the COVID-19 crisis. 
However, in each country the actors who envisioned, developed and presented these 
apps, and the values they were expected to perform, were different.

Austria: breaking down chains of infection

In Austria, civil society actors envisioned and developed the Stopp Corona app. 
The Austrian Red Cross, a private organisation with high standing in public life, 
spearheaded the app’s development. The Uniqua Private Foundation, the foundation 
of an insurance company, donated €2 million to fund it. Accenture, an international 
consulting company, designed and implemented the app. The ‘Federal Rescue 
Commander’ of the Red Cross, who was very much in the public eye in the early 
months of the COVID-19 crisis in Austria, also acted as the public spokesperson of 
the app.

The Federal Rescue Commander presented the app as a tool for citizens – or ‘the 
people’ (die Menschen) – to participate in the efforts of health authorities to contain 
the virus. He framed the app as a digital ‘contact diary’ with which users could record 
‘personal encounters’ with a ‘digital handshake’ on their smartphones (wien.orf.at, 
2020). When users downloaded the app and gave their consent to the processing of 
data, they received a pseudonym. They could then use the app to manually record 
contacts with other users, storing their pseudonyms on their smartphones. If a user 
tested positive, they could use the app to notify all registered contacts of the last 48 
hours, inviting them to isolate themselves. This, the Federal Rescue Commander 
explained, would happen ‘automatically and very quickly’ (ORF, 2020b), and notably 
significantly quicker than local health authorities could possibly trace contacts. The 
app could help citizens ‘protect’ (ORF, 2020c) themselves and others from transmitting 
SARS-CoV-2, thus ‘breaking down possible chains of infection’ (wien.orf.at, 2020). 
If many people used the app, the Federal Rescue Commander explained, they could 
together make a ‘decisive contribution to slowing down or perhaps even stopping 
the epidemic in Austria’ (ORF, 2020b).

Norway: ‘Get our everyday life back’

The Norwegian app ‘Smittestopp’ was envisioned by familiar bureaucratic state actors 
such as state agencies, regulations and an expert group. The Norwegian Institute of 
Public Health (NIPH), which played a central role in managing the pandemic in 
Norway, launched the app. To enable and legitimise it, the Ministry of Health and 
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Care Services adopted a regulation (Helse- og omsorgsdepartementet 2020). Simula, 
a prestigious, state-owned research institute on scientific computing and machine 
learning, secured the contract to develop the app.

The government envisioned two functions for the app: contact tracing and 
knowledge generation for policy evaluations. In terms of contact tracing, users received 
an automated notification if their smartphones had been close to an infected person 
for more than 15 minutes. Smittestopp 1.0 consisted of three parts (Ekspertgruppen, 
2020b: 7): the app that users installed on their smartphones; cloud storage delivered 
by Microsoft; and web applications by NIPH and the Norwegian Public Health net 
(through which health service providers can legally exchange data). The app used 
phone numbers to identify the user, GPS to identify the user’s location, and Bluetooth 
to search for other devices that had installed the app (Ekspertgruppen, 2020b: 8). The 
data about the user’s position, as well as its distance to other users, were then stored 
centrally in a cloud (Ekspertgruppen, 2020b). Information about infection (which 
is categorised as sensitive health information) was not stored in the cloud but in the 
Reporting System for Infectious Diseases, which was also used for manual contact 
tracing (Høie, 2020a: 4). The respective data were processed in a de-identified and 
aggregated manner (Ekspertgruppen, 2020b: 8). Data were automatically deleted from 
the cloud storage after 30 days (Høie, 2020a: 13).

In terms of knowledge generation, health authorities wanted to use the gathered 
data to evaluate effectiveness of other public COVID-19 responses, thus experimenting 
with novel technologies to monitor the proportionality of their own actions. The 
vision of the government was to ‘make it possible to reduce intervention measures 
as early as possible’ (Høie, 2020b). In the words of the health minister, ‘follow[ing] 
the development of the pandemic at the population level through anonymous data’ 
would allow officials to ‘see if the risk of infection increases when we gradually 
reopen society’ (Høie, 2020b).

Public authorities conveyed the message that installing the app would help get 
‘our everyday life and freedom back’ (Løkkevik et al, 2020: 4). The prime minister 
introduced Smittestopp as ‘one step on the road to greater freedom’ (Solberg, 2020). 
Installing the app was supposed to be part of the ‘dugnad’ (Sandvik, 2020), that is, 
what citizens could do as part of the community effort in defeating the pandemic. 
There was no legal obligation for citizens to submit to DCT (neither was this up for 
public discussion). Nevertheless, the government drew on strong arguments of civic 
duty: If ‘we want to succeed in getting everyday life back’, Smittestopp was necessary.

Assessing DCT apps

When the two apps were launched in Austria and Norway, actors envisioned them 
as participatory tools with which citizens could contribute to manage the pandemic. 
Pioneers and spokespersons of DCT apps appealed to citizens to use them, thus 
entangling the digital tools into visions on good citizenship during the pandemic 
crisis. Notably, the kind of actors who spearheaded the development and design of 
the apps differed. In Austria, the Stopp Corona app emerged as a civic problem-
solving effort, most likely following the assumption that citizens in Austria would 
neither trust nor use an app developed and overseen by state authorities. In contrast, 
Smittestopp was a government-initiated community effort in Norway, where there 
is an established culture for state authorities to collect and process data for public 
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health purposes (Åm et al, 2021). Smittestopp was also envisioned as a tool to collect 
data that could help authorities monitor the need for and effectiveness of policies 
taken to protect the health of citizens.

Austria: a thin line between participation and surveillance

After its launch, the Stopp Corona app was discussed in several newspaper articles 
and opinion pieces, in which IT and legal experts were asked to assess the value 
of the app (Knyrim, 2020; Steiner-Gashi, 2020). A salient issue that cut across 
these reports regarded potential overflows of data collected with the app to state 
authorities or insurance companies (ORF, 2020c). The Red Cross emphasised that it 
had taken ‘data protection’ very seriously (wien.orf.at, 2020). It underlined that data 
could not overflow, as these were stored locally on users’ smartphones. Users were 
asked to provide their phone numbers only when they reported testing positive for 
COVID-19. This was also confirmed by several IT experts, who applauded the app 
for its ‘privacy by design’ (Spiekermann, 2020) approach and the minimalisation of 
data collection (Knyrim, 2020; APA, 2020a). Nevertheless, one NGO representative 
raised several concerns in a television interview and issued a report that circulated in 
social media (Lohninger, 2020). The NGO took issue with the app using a Microsoft 
server to enable the exchange of pseudonyms between smartphones running on 
different operating systems. They also asked to make public the source code so that 
‘independent third parties can monitor it’ and so that the public could trust the app’s 
privacy claims (ORF, 2020a).

A second set of concerns regarded the app’s practical value (Krone.at, 2020). That 
users had to make digital handshakes manually was seen as a technical limitation to 
the usefulness of the app (APA, 2020b).

A third issue was the ‘voluntary’ nature of the use of the Stopp Corona app and the 
participatory citizenship that the Red Cross had envisioned. Various commentators 
doubted whether the number of citizens ready to use the app voluntarily could be 
high enough for it to produce tangible effects on chains of infection. Such doubts 
gained new salience when concern was voiced that ‘parts of the government [… 
were] thinking hard about how the possibilities of new technologies could level the 
way back to normality’ (Renner, 2020). The suspicion was confirmed when, on 4 
April, a senior member of the conservative government party ÖVP (Österreichische 
Volkspartei), used the occasion of an interview to wonder aloud whether making use of 
the app obligatory would ensure that the app could ‘help even more’ (Profil.at, 2020).

The interview engendered a public outcry on social media and triggered politicians, 
who had until then remained silent on the app, to join the debate. Members from the 
Green Party, ÖVP’s coalition partner, underlined that the senior politician had voiced 
his own opinion and was not speaking on behalf of the coalition government. Members 
of the opposition parties warned that the ÖVP was seeking to transform Austria 
‘into a totalitarian spying and surveillance state’ (Sulzbacher, 2020). The opposition 
assured the public that they would not allow this crisis ‘to be used to restrict essential 
fundamental rights and freedoms’, moving Austria ‘toward a surveillance and police 
state’ (Neuhauser, 2020). A politician framed the app as an ‘electronic ankle bracelet’ 
such as prisoners wear (Neuhauser, 2020). Two days after excerpts from the interview 
became public, the senior member of the ÖVP announced a change in mind and 
assured that the party would ‘stay on the path of voluntariness’ (Der Standard, 2020a).
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Nonetheless, the senior politician’s thought experiment had lasting consequences 
on the ways the app was discussed in public. The issue of potential obligatory 
use and its constitutional permissibility continued to percolate in media debates 
(Al-Youssef et al, 2020; Tiroler Tageszeitung, 2020). It also became the focus of several 
governmental inquiries from opposition parties (Parlament, 2020a; 2020b; 2020c). 
Thus, some viewed the Stopp Corona app as ‘tech for good’ (Accenture, 2020) – that 
is, an app that complies with data protection standards while enabling altruistic citizens 
to participate in ‘help[ing] to save lives and overcome the crisis’ (Accenture, 2020) – 
while others had a more dystopian vision of the app’s inherent potential to be used 
for a more nefarious purpose. In their vision, state authorities could turn these apps 
from a means of civic participation into an instrument for state surveillance, thereby 
infringing on the rights and freedoms of citizens. In public discussions and in inquiries 
raised in Parliament, the app increasingly became a symbol for the danger of a state 
that might abuse the pandemic as a window of opportunity to abuse technologies 
to undermine citizens’ basic rights and freedoms.

Norway: from freedom from COVID to freedom from the state

In Norway, Smittestopp was discussed in a polarised media debate, in which ‘IT 
security and digital privacy’ were the most prominent issues. It was highly controversial 
that Smittestopp was supposed not only to limit the spread of the coronavirus through 
DCT, but also to generate knowledge about movements and contact patterns of the 
population. During the app development process, the Ministry of Health and Care 
Services had appointed an independent expert group to review the Smittestopp 
source code. In its preliminary report, published a few days before the app was due to 
launch, the group advised holding off the launch until deficiencies in data integrity 
were repaired (Ekspertgruppen, 2020a).

In the media debates, IT, privacy and technology experts’ concerns and critique 
received considerable attention (Bugge, 2020; De Rosa, 2020: 8–9; Hageskal and 
Ueland, 2020: 12). The IT experts emerged in the public domain as a rather unified 
group speaking out about the potential negative consequences of Smittestopp. In May 
2020, this actor group organised a petition against the app (Brodwall et al, 2020). 
They criticised the use of geolocation and the authorities’ wish to use the data for 
research. The petition warned that such data could get into the hands of ‘bad actors’, 
which it defined as ‘state, private sector, or hacker’ that ‘could spy on citizens’ real-
world activities’ (Brodwall et al, 2020).

In the debate, future-oriented arguments dominated, highlighting that the country 
was in a crisis-induced constitutional moment and warning that decisions taken in this 
moment could outlast the crisis. In addition, demands for a balance between privacy 
rights and infection control – that is, a ‘privacy vs. public health framing’ (Sharon, 
2020: 3) – characterised the public debate; both those arguing for and against the app 
insisted that their position upheld freedom: advocates for the app argued in favour of 
freedom from COVID, and data protectors argued in favour of freedom from the state.

In the shadow of privacy issues, a set of questions was also raised about the app’s 
technical effectiveness. The app was reported to be a battery hog, rapidly draining 
phones. In addition, its usability was criticised (Aalen, 2020: 20–21). From mid-May 
2020 and onwards, it became clear that the vision of the app as a ‘community effort’ 
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did not catch on. While 900,000 people were using the app by the end of April 2020, 
the number of active users dropped to 592,924 by early June (Datatilsynet, 2020: 9).

On 12 June 2020, the Norwegian Data Protection Agency (DPA) temporarily 
banned the app for not being in line with ‘data protection legislation’ (Datatilsynet, 
2020). The agency evaluated the app to be a privacy intrusive policy measure and 
argued that infection control must not be at the expense of citizens’ fundamental 
right to privacy (Datatilsynet, 2020). DPA underlined two important principles in 
data protection legislation that the app violated: the principle of data minimisation, 
and the purpose principle, which stipulates that personal data shall be processed only 
for specific and explicitly stated purposes.

Thus, the government’s vision of a technology-enabled road to freedom from 
restrictive COVID-19 policy measures was challenged by visions of citizens’ right 
to freedom from states’ insight into their mobility.

Stabilisation and convergence of the apps

Earlier we showed that, after the apps launched, their desirability and the legitimacy 
of the visions of the apps’ pioneers were publicly assessed and contested in both 
countries. Potential data flows to state authorities and ‘data protection’ emerged as 
the central matters of concern in both countries. ‘Data protection’ was also seen as 
the most salient value – indeed: the ‘common good’ (Sharon, 2018; 2020) – that was 
used to assess and endorse or contest DCT apps. IT-minded ‘data protectors’ primarily 
articulated this value. In both countries, they were deemed as having the necessary 
expertise to determine what this value ought to mean in practice and to assess the 
apps on behalf of citizens and publics.

In a third moment, the apps were stabilised. As we show later, the moment of 
stabilisation was also a moment of convergence across the two countries. The updated 
versions of both apps built upon the ‘Google/Apple Exposure Notification’ (GAEN) 
framework, which Apple and Google had developed jointly to make the operating 
systems interoperable (Sharon, 2020). Notably, Apple and Google also enshrined several 
standards into the use of this framework. These were simultaneously technical, ethical 
and political – or: constitutional (Jasanoff, 2016). The GAEN limited the range of 
data that DCT apps could collect, mediating the relationship between the national 
DCT app providers and citizens.

Austria: a civic platform unused by citizens

In Austria, several updates of the Stopp Corona app have been released. In April 2020, 
an update enabled an automatic ‘handshake’ (Der Standard, 2020b) by which the app 
would track encounters with other users if they were closer than 2 metres for more 
than 15 minutes. However, the update was reported to function poorly on iPhones. 
The technical problems were sorted out when the GAEN framework allowed a 
major update of the app in late June 2020 (Proschofsky, 2020). Subsequently, the 
Austrian Stopp Corona app was also made interoperable with other European apps 
to facilitate DCT across borders.

While the app was further developed and eventually stabilised, an increasing 
number of actors began to assemble around the Stopp Corona app, joining the Federal 
Commander of the Red Cross’ appeals to citizens to use the app. While other members 
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of the government continued to remain surprisingly silent, the health minister 
repeatedly invited Austrians to use the app. Moreover, the NGOs that specialised in data 
protection and that had assessed the app in public in the second moment (endorsing 
and criticising it) were invited to analyse the app’s source code (SBA Research, 2020). 
Finally, the Red Cross built a ‘civic platform’ to oversee further development of the 
app, drawing in various civil associations for this task (Vorarlberger Nachrichten, 2020). 
The NGO that had criticised the app after its launch was included in the platform. 
Thus, the Stopp Corona app was stabilised as a participatory technology that was 
envisioned, developed and assessed by civil society for civil society.

Despite, however, the actors’ efforts to produce ‘tech for good’ in a participatory 
way – which was in itself a remarkable innovation in Austria – the Stopp Corona 
app was ultimately dismissed as a failure and also was reportedly hardly used by 
citizens. While the app continued to percolate in media reports in autumn 2020, it 
was often reported as an idea that had ‘flopped’ (Zankel, 2020). Often the app was 
framed as an instance of the federal government’s failure to formulate a consistent, 
workable vision. Sometimes the Stopp Corona app was also cited as an instance of 
irrational concerns about protecting citizens’ data and as evidence for a purportedly 
widespread ‘technology scepticism and hostility’ (Zettel, 2020) within the Austrian 
population (Nowak, 2020). Indeed, when Austria was hit hard by a second and then 
a third wave of infections between autumn 2020 and spring 2021, DCT was hardly 
mentioned in the media.

The number of Stopp Corona app users is difficult to quantify. By 23 January 2021, 
the app had been downloaded 1.36 million times. However, the data protection 
architecture prevents accruing data on how many phones the app was active on. 
Between June 2020 and January 2021, about 6,000 users had reported COVID 
infections via the app (Wimmer, 2021). When compared to the total number of 
infections in Austria (more than 340,000 by the end of January 2021), that number 
is small. Thus, while the pioneers had sought to design an app for citizens and ‘the 
people’ to give them an instrument with which to participate in efforts to stop the 
virus from spreading, also bringing in civil society organisations to oversee the app, 
it seems that the overwhelming majority of the ‘people’ ended up rejecting the 
invitation to participate.

Norway: a restart without take-up

After the DPA had decided that Smittestopp could no longer collect data, the parliament 
prompted the government to include ‘informed consent’ options and to separate 
‘contact tracing’ and ‘knowledge generation’ into two streams (Stortingstidende, 2020: 
4457 ff). The media reported on a disagreement between the involved state agencies: 
the DPA had emphasised ‘proportionality’ when deciding that the invasiveness of the 
Norwegian app was not well aligned with Norway’s low infection numbers. NIPH 
countered that the loss of this digital tool weakened Norwegian preparedness against 
COVID and that ‘valuable data were getting lost’ (Gullestad, 2020: 12).

While the NIPH continued to expect to use the app for knowledge generation, 
this possibility was dashed when Simula (the research institute that developed 
Smittestopp) published in September 2020 an evaluation report on alternative 
DCT solutions. Simula (2020) recommended the Norwegian government to use 
the GAEN framework when developing a new Norwegian DCT app, even though 
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their report was critical of Google and Apple. Their report is interesting for how 
they account for Google and Apple’s role in the process of further developing DCT 
apps. They reported that app developers from Norway, Ireland, the UK, Iceland and 
Germany had an emergency meeting on 1 April 2020, five days after the launch of 
Smittestopp, because they realised that Smittestopp worked very poorly on iPhones. 
This led to Smittestopp having to store data centrally, for which it became heavily 
criticised. The only alternative solution was to get Apple to change its operating 
system. Simula reported that Norway, Germany and the UK had asked Apple for 
help, but Apple rejected their requests. A national newspaper quoted the director of 
Simula: ‘Our experience after developing Smittestopp in collaboration with other 
countries’ authorities and Europe’s best technologists is how helpless nation states 
can be in the face of technology giants such as Google and Apple’ (Johansen, 2020).

Thus, national authorities in Norway had to use GAEN, while the platform 
companies were promising citizens that GAEN would not enable authorities to 
collect data (Simula, 2020: 26). This implied that GAEN would not support the 
generation of knowledge about the spread of infection and population movements 
that the Norwegian authorities considered important. The GAEN could only be 
used for exposure notification (Simula, 2020). Thus, Google and Apple – and not 
the Norwegian authorities – ended up deciding which functions and public goods 
Smittestopp could serve.

On 21 December 2020, Norway’s new Smittestopp based on the GAEN framework 
was launched. The new app’s purpose was no longer ‘knowledge generation’; it was 
designed only to be a tool for infection control. From its description at Helsenorge.
no, it is apparent that the app’s re-design in many ways was an answer to the concerns 
raised during the first period: (1) The new app stored everything on the phone and did 
not upload information to a central location as the old one did. (2) It used Bluetooth 
and not GPS. (3) It used far less battery power than the old one. (4) It was used only 
for infection tracking, not for analysis or research. (5) The new app did not collect 
data which could be used to identify users. (6) The new app did not automatically 
message other people (Helsenorge, 2021).

Conclusion: ‘citizenship by design’

In this article, we show that the COVID-19 pandemic exemplifies the increasing 
salience of (digital) technologies in the governance of societies, while also providing 
an epistemic window of opportunity to study related transformations in political 
geographies. What did we learn about technological governance and the shifting 
political geographies from our multi-sited case?

First, in both countries, groups of actors joined forces to develop these apps, 
envisioning them as tools that enabled citizens to participate in pandemic management. 
Pioneers entangled DCT apps in visions on good citizenship in pandemic times. 
The identities of the pioneering actors and the scope of the early visions differed 
between the two sites. The Stopp Corona app emerged as a civic problem-solving 
effort. Smittestopp was a government-initiated community effort. Moreover, while 
the Stopp Corona app was designed to enable only DCT, Smittestopp was also 
supposed to track movements in the population to generate evidence for evaluating 
public health policies.
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Second, the apps and the visions of digital citizenship that pioneers sought to 
inscribe were contested in both countries. Data protection was a central concern 
in both countries while also serving as a – or perhaps indeed the – public value 
with which the value of the app was assessed, that is, either endorsed or contested, 
in public. Remarkably, data collections were considered particularly worrisome 
when these involved state authorities or when data was to flow to them. Ownership 
and flows of data, and the contested legitimacy of aggregations of data by state 
authorities thus constitute an important research focus for further studies of 
technological governance.

Third, in both countries, data privacy as a public value and matter of concern 
was foregrounded in particular by ‘data protectors’, who became the debates’ most 
vocal actors. Pioneers had taken data protection into consideration in various ways 
when designing the app. Unlike Smittestopp, the Stopp Corona app had followed a 
‘privacy by design’ approach early on. However, in both countries we could witness 
that data protectors became vocal actors in the public assessment of the apps and their 
eventual stabilisation. They did not challenge the technological innovation as such; 
they contested how it was set up. They suggested how these apps should be designed 
to ensure that the public could (and would) trust DCT apps. They framed the app 
and its relationship to citizens as technical design problems, raising several demands, 
including 1) that the source code of the app should be open and transparent, 2) that 
data storage should be decentralised, and that 3) location positions should not be 
logged by public authorities. Put (perhaps too) succinctly, their position was that if 
only the code was open source, the app was legitimate and trustworthy. Thus, while 
the ‘data protectors’ in the DCT case represent a very technical form of expertise, 
they were also speaking on behalf of citizens and publics. Their expertise is tied to a 
vernacular that is simultaneously technical and normative – and thus political. The 
design standards are enmeshed with visions on the rights and entitlements of citizens, 
on the obligations of authorities, and on how the relationship between citizens and 
authorities ought to be mediated by design.

Fourth, in both countries the eventual stabilisation of the DCT apps was shaped by 
Google and Apple – two private companies headquartered thousands of miles from 
Norway and Austria. As the current versions of the Stopp Corona app and Smittestopp 
rely on the GAEN framework, Google and Apple ended up setting constitutional 
norms by design with which national actors had to comply if they wished to have a 
working infrastructure for their locally designed apps. The civil-society pioneers of 
the Stopp Corona app, who were situated at a distance from state authorities, were 
satisfied to use the GAEN framework, which enshrined norms they shared; the public 
authorities in Norway complied more reluctantly.

Thus, throughout the three moments we have explored, debates on DCT apps 
simultaneously imagined, contested and stabilised ‘digital citizenship’ – in terms of 
the scope and nature of data that authorities were entitled to collect from and on 
behalf of citizens and how digital technologies were allowed and expected to mediate 
the relationship between citizens and authorities. This shows that technological 
governance can also be assessed as a site where citizenship is envisioned and inscribed 
‘by design’ – that is, made durable through the design choices of tech experts and 
global companies. We suggest the notion of ‘citizenship by design’ to denote the 
increasing mediation of the relationships between citizens and authorities through 
the design of technologies.
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‘Citizenship by design’ has consequences for geographies of power. Neither in 
Norway nor in Austria did the apps turn out to be devices that allowed state authorities 
to increase the ‘reach’ of their authority and power. Yet, actors such as data protectors 
and transnational companies became more salient, mutually reinforcing their standing, 
power and authority. It would be rash to jump to general conclusions from a study 
that involved only two sites at a moment of crisis. However, our findings underline the 
importance of engaging with technological governance – that is, paying attention to 
the governance both of and through technologies to explore how digital technologies 
transform those geographies of power that shape democratic lives. How political 
geographies change with the increasing salience of technological governance certainly 
needs further scrutiny. Engaging with emerging technologies and following them with 
technology-centred comparisons could be one way to map the political geographies 
of technological governance. Such maps would then also allow us to consider the 
consequences of shifting political geographies of power for our democracies.

Notes
	1	�Both authors have contributed equally.
	2	�Corresponding author.
	3	�‘Smittestopp’ in English is literally ‘Infection stop’.
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