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Abstract

The diffusion of algorithms, robots, and artificial intelligence has sparked public debates
regarding opportunities, risks, and responsibility for addressing problems and developing
solutions. Since media cover and shape sociotechnical imaginaries, this study investigates
the Austrian media discourses on responsibility in two domains of automation: social
media algorithms and social companions. Using a machine learning approach, relevant
articles were identified, followed by a manual comparative content analysis. The
findings indicate that media coverage of social media algorithms tends to be more
critical compared to social companions. In the debate about social media algorithms,
journalists emerge as the most common speakers raising responsibility issues and
primarily attributing them to Internet platform providers. Conversely, responsibility for
social robotics is predominantly articulated by experts, considering it as a responsibility
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shared by society, economy, and research. Furthermore, the media present different
perspectives on the agency and responsibility of social media algorithms and social
robots themselves.
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Algorithms, automation, content analysis, media coverage, responsibility networks,
social companions, social media

Introduction

The economy and society are experiencing a significant shift toward automation, marked
by the increasing deployment of automation technologies. These technologies include
robotics, algorithms, and artificial intelligence (Al), which perform diverse tasks. They
range from automated decision-making systems in high-frequency trading and informa-
tion dissemination on the Internet to self-driving cars, automated content production
through generative Al, and self-learning social robots designed to assist people in their
daily lives. Automation has the potential not only to foster social innovation, business
optimization, and macroeconomic growth but also poses numerous risks and challenges,
such as job displacement, security threats, manipulation of autonomous technologies and
their misuse for economic or political purposes, privacy and data breaches, social sorting
and surveillance, loss of control over technology, and loss of human sovereignty
(Brantner and Saurwein, 2021). The spread, influence, and the manifold risks of automa-
tion entail questions of responsibility (Loh and Loh, 2017; Sombetzki, 2014) that involve
legal, moral, and political aspects, such as who is liable for damages caused by automa-
tion, who can be held accountable for problematic outcomes, and who has the responsi-
bility and duty to regulate and mitigate risks.

The issues of responsibility distribution, however, are far from being resolved because
automation involves challenging sociotechnical constellations that are characterized by
the interplay of different actors and (semi-)autonomously “acting” technologies
(Rammert, 2008; Reichertz, 2015). Legal frameworks, responsibility structures, and our
understanding of responsibility are not yet geared to these mixed constellations, which
has resulted in responsibility gaps (Coeckelbergh and Loh, 2020) and uncertainty, risk-
ing the net of responsibility becoming “holey” (Neuhduser, 2014: 274), in particular
when responsibility for the technology’s actions cannot be clearly attributed to humans.

In constellations of uncertainty regarding de facto responsibility, it is crucial to con-
sider how responsibility is discussed and assigned in public discourses. Media and jour-
nalism play a significant role in shaping the social construction of responsibility. They
influence people’s perceptions and opinions about technological innovations, such as Al,
robotics, and algorithms (Cacciatore et al., 2012; Chuan et al., 2019; Druckman and
Bolsen, 2011; Shin et al., 2022), and contribute to the formation of sociotechnical imagi-
naries (Jasanoff and Kim, 2015). By reporting on the applications and risks of automa-
tion, and by assigning responsibility for associated problems and solutions to specific
actors (Ouchchy et al., 2020), the media plays a central role in shaping public perception
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of automation. Journalism acts as a seismograph for detecting automation risks and ful-
fills a control function (Sarcinelli, 2011), enabling it to hold accountable the actors
involved.

The present analysis aims to explore how responsibility is portrayed and thus con-
structed in the media’s coverage of selected automation issues.

For our empirical analysis, we will concentrate on two topics that are currently receiv-
ing significant attention in both academia and the media:

1. The use of algorithms on social media platforms;
2. The use of robotics as social companions for social purposes.

The two areas for in-depth analysis were selected because of their topicality and prac-
tical relevance, many controversially discussed benefits and risks, and the high level of
attention paid to them. In addition, the academic discourses on social media and social
companions point to similarities but also several different thematic focuses and perspec-
tives, which may also be reflected in attributions of responsibility.

Social media algorithms, for example, are the subject of heated debates about risks
and questions of responsibility, as well as about the power of Internet platforms. This is
evident in national and international efforts to hold digital platforms more accountable,
such as with the European Union’s Digital Services Act (DSA).

Social robots are increasingly used in socially sensitive interaction contexts, includ-
ing intimate human-robot relationships, such as in nursing, that affect social interaction
in societies (e.g., Seibt et al. 2014). In this sensitive context, there is a sharp increase in
literature on machine-, robot-, and Al ethics that also entails questions about the respon-
sibility status of robots, such as whether and to what extent robots themselves should and
can assume responsibility (see, for example, Coeckelbergh, 2020; Danaher, 2019; Loh,
2019; Matthias, 2004; Waelbers, 2009).

The analysis facilitates a comparison and contrast between the media portrayal of
social media algorithms—operating rather opaque and invisibly in the background
(Pasquale, 2015)—and the depiction of social companions, whose operations are more
visible and observable to users. Technologies are frequently anthropomorphized (Darling,
2012), attributing human characteristics to them, including the ability to make judg-
ments, act, and assume responsibility. The comparison between social media algorithms
and social companions allows us to envisage similarities and differences regarding the
extent to which technologies are portrayed as autonomous “actors,” to which extent tech-
nologies themselves are held accountable for their “actions” and to which extent other
actors are referred to as responsibility subjects.

Loh’s (2017, 2019) theory of responsibility networks serves as a theoretical lens that
involves different relata of responsibility, including subjects and objects of responsibility
(Loh and Loh, 2017; Sombetzki, 2014). In the context of automation, different actors
may play a role: for example, developers, users, and regulators of technologies share
responsibility for processes, outcomes, and consequences of their use and are part of the
responsibility network. Building upon this theoretical foundation, we delve into the
responsibility networks depicted in media coverage of social media algorithms and social
companions.
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Within this analysis, we first use a machine learning procedure to detect relevant news
articles in Austrian media. Second, we examine each responsibility statement identified
in the media coverage to ascertain the assigning actor (speaker), the assigned party (sub-
ject of responsibility), and the specific issues and challenges (object of responsibility)
being addressed. In doing so, we aim to trace which actor groups (as assigners and as
subjects of responsibility) and which objects are made visible in the media discourse on
responsibility.

Problematizations: tonality, risks, and objects of
responsibility

Questions of responsibility arise in relation to technologies, concerning the causes of
problems and the development of solutions. The way social media algorithms and social
companions are portrayed and problematized in the media is relevant in this context. The
tone of reporting, whether positive and optimistic or negative and critical, can shape
perceptions of these technologies. Furthermore, the coverage of problems and risks, and
the identification of challenges and responsibilities are crucial factors. The state of
research on these questions can be summarized as follows.

Research examines the tonality of media reporting to determine the prevalence of
either positive or negative views toward technologies. In media content analyses, it is
common to differentiate between coverage that is positive, benefit-oriented, and optimis-
tic, and coverage that is negative, risk-oriented, and pessimistic. For reporting on Al and
robotics, research shows that generally a positive tone prevails (e.g., Cools et al., 2022;
Fast and Horvitz, 2017; Garvey and Maskal, 2019; Javaheri et al., 2020; Vergeer, 2020;
Zeng et al., 2020). For instance, Fischer and Puschmann (2021) discovered that the
German media discourse on Al and algorithms is characterized by a “positive vision of
economic progress” (p. 24, own translation). Nevertheless, this tendency does not hold
true across all domains of application. Brantner and Saurwein (2021) compared the
tonality of reporting in Austria in four distinct automation areas (automatization, Al,
algorithms, and robotics) and found remarkable variations in tonality: articles focused on
algorithms are significantly less positive than articles about Al and robotics. These sub-
stantial differences, which have received limited systematic scrutiny, emphasize the
necessity for nuanced and differentiated analyses.

We therefore ask:

RQI. What is the tone of media coverage of social media algorithms and social com-
panions, and are there differences between these areas?

And we propose the hypothesis:

H1. Reporting on social companions is more positive than reporting on social media
algorithms.

Closely linked to the tone of reporting on technologies is the coverage of automation
risks. Frequently mentioned risks in the automation discourse relate to technological
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shortcomings, job losses, data protection, loss of human control, in-transparency of tech-
nologies, lack of user literacy, lack of understanding and adaptation of industry and busi-
ness to technological development, and ethical/moral concerns (Barn, 2019; Chuan
et al., 2019; Cunneen et al., 2020; Fast and Horvitz, 2017; Fischer and Puschmann,
2021). In a quantitative analysis, Brantner and Saurwein (2021) discovered that 40% of
all media contributions pertaining to automation addressed associated risks.

The discussion of risks is connected to the question of responsibility for causes and
solutions, as risks and other challenges can be regarded as the objects of responsibility,
or the “matter” for which responsibility is borne or assigned (Sombetzki, 2014).

In the fields of social media and social companions, there are many objects for which
questions of responsibility arise. On the one hand, these objects relate to problem issues
and risks, such as data protection issues, political influence, or the social consequences
of the use of technology (e.g., alienation). On the other hand, reporting also covers
responsibilities for action, for example, to develop measures for solving problems and
avoiding risks. Here, the spectrum ranges from soft measures to raise awareness (educa-
tion, discourse, transparency) to calls for restrictions by means of hard regulation through
legislation. The proposals also include responsible technology development, industry
self-regulation based on ethical guidelines, and demands for more education to improve
users’ skills (literacy).

Empirical analyses of the coverage of responsibility in technology reporting are rare.
Brantner and Saurwein (2021) analyzed the extent of responsibility references in Austrian
reporting on automation. They show that 13.7% of all articles about automation also
address responsibility issues. However, these investigations do not specify which par-
ticular problems and challenges of automatization are frequently presented as objects of
responsibility.

We therefore ask and propose:

RQ2. Which challenges and opportunities for action are presented as objects of
responsibility in reporting on social media algorithms and social companions, and to
what extent are these responsibility objects associated with risks?

H?2. Different risks of social media algorithms and social companions are reflected in
differing portrayals of responsibility objects in the two fields of application.

Attribution of responsibility
Speakers

The portrayal of responsibility objects leads to the question of which actors address this
responsibility in the media and to which actors it is assigned, that is, who appears as the
responsibility subject. Content analyses therefore record media attention to both the
actors who appear as speakers in the media and the actors who are the subject of report-
ing. Analyses of actors generally operate under the assumption that increased visibility
and media presence correlate with heightened awareness and influence (Ferree et al.,
2002; Gerhards and Schafer, 2009). Furthermore, it is posited that a greater diversity of
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speakers from various social groups (politics, economy, science, civil society, etc.) fos-
ters a more heterogeneous and contentious discourse, in which multiple perspectives are
represented. This also applies to reporting on technological innovations and their conse-
quences (Sun et al., 2020). Altogether, content analyses allow us to determine who
(speaker) holds whom (subject) responsible for what (object).

The speaker is the actor who poses questions, calls for accountability, and assigns
responsibility. From a theoretical perspective, several actors and groups come into play,
who may articulate their views on technological developments and issues. In academic
discourses, problematizations and assignments of responsibility are primarily made by
experts. Moreover, in certain problem areas, there is an increasing number of critical NGOs
that enter public discourse and advocate for fundamental rights or consumer protection
(e.g., data protection). In the media arena, journalists in particular can use their control
function to point to problematic developments and demand accountability (Sarcinelli,
2011). However, the media can also allow third parties to have their say and offer them a
forum for discourse (Habermas, 1989) and the assignment of responsibility.

There are some analyses of media coverage of robotics, Al, and algorithms that exam-
ine the visibility of actors (Brennen et al., 2018; Fischer and Puschmann, 2021; Sun
et al., 2020). Sun et al. (2020) show that the US coverage of Al is dominated by business
actors, especially the “tech giants” (Google-Alphabet, Meta, etc.). Comparatively less
attention is paid to scientific actors, political actors, and voices from civil society.
Brennen et al. (2018) also observe a strong industry influence on the media discourse on
Al in the United Kingdom, evidenced by a dominance of industry issues and industry-
related sources. Nearly 60% of all articles relate to industry products, initiatives, or
announcements. Civil society and advocacy groups are mentioned least often. Also,
Fischer and Puschmann (2021: 22) observe a lack of actor diversity in the coverage of Al
and algorithms in the German media discourse. It is dominated by economic/industry
actors, followed by scientists, while political and civil society voices are hardly heard. A
slightly different constellation of speakers was found in an analysis of the responsibility
discourse on automation in Austria (Brantner and Saurwein, 2021). While economic/
industry actors (32%) and scientists (31%) are on an equal footing and journalism con-
tributes one-fifth (21%) of all responsibility attributions, other groups are less repre-
sented. Though civil society groups appear rarely as spokespersons (9%), they still have
more voice than political actors (5%), while people in their roles as users and citizens
hardly ever get the opportunity to express their views (1%). Overall, the state of the
research shows that economic actors dominate the general coverage of automation top-
ics, while scientific actors receive similar attention when responsibility claims are cov-
ered. Further differences depending on specific application areas are unexplored yet. In
this article, we therefore investigate:

RQ3. Which actors appear as speakers who assign responsibility in the media cover-
age of social media algorithms and social companions?

H3. Economic and scientific actors are the dominant speakers in both responsibility
discourses.
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Subjects of responsibility

Central actors in responsibility constellations are those persons or organizations who are
responsible and who are referred to as responsibility subjects or bearers of responsibility.
As pointedly expressed by Loh (2017: 39; own translation), “responsibility does not
‘float’ somewhere in a ‘vacuum,’ but is borne, perceived, disputed, or accepted by
someone.”

Subjects of responsibility are individual or collective actors that can be held account-
able for their actions through means such as sanctions or requests for justification of their
actions (Loh, 2019; Loh and Loh, 2017). In the context of automation, the actors involved
range from manufacturers, developers, and designers who create technologies, to com-
panies and private individuals who use them, to industry, political, and administrative
stakeholders (Saurwein 2019).

Automation increases the takeover of activities by machines, which requires recon-
sidering questions of responsibility. This leads to tensions between the realization of
morally relevant activities by increasingly autonomous robots, the ideal of maximum
assignability of responsibilities to particular subjects, and the challenge of avoiding
large-scale responsibility gaps. In addition to individual and collective actors, responsi-
bility is sometimes also assigned to technologies. In the scholarly discourse on Internet
platforms, for example, the focus is on the influence of algorithms on decision-making
processes and on online risks. In this context, research often points out that in sociotech-
nical constellations risks result from the interaction of technical and social factors
(Saurwein and Spencer-Smith, 2021: 228) and that there are human subjects of responsi-
bility behind algorithmic decisions. At the same time, developments in Al and machine
learning lead to considerations of the active role of algorithmic systems and the possibil-
ity that technologies themselves have agency (Amoore, 2020: 12; Burr et al., 2018;
Diakopoulos, 2015). However, little attention has been paid to the question of whether
social media algorithms—even if they act autonomously to a certain extent—can serve
as subjects of responsibility at all.

In the academic discussion of social companions, the social aspects of human—robot
relationships play a central role. With regard to subjects of responsibility, we can roughly
group the different views on this issue into two perspectives. The first emphasizes the
responsibility of humans, partly combined with an explicit and necessary demarcation
from machines (Sparrow and Sparrow, 2006). This view strengthens the position of
humans as responsible subjects for ethical, social, economic, and legal risks in human—
machine interaction. In the second perspective, scholars argue that the increasing social
interaction with robots also leads to questions about the moral and legal status of the
machines. Studies on the human—machine relationship conclude that humans do human-
ize robots by transferring anthropomorphic ideas to them (Darling, 2012). Considerations
of the autonomy, freedom, and agency of robots lead to questions about their possible
morality and ability to assume responsibility (Floridi and Sanders, 2004; Gunkel, 2018;
Wallach and Allen, 2009). Here, for instance, concepts of shared or extended responsibil-
ity are discussed (Hanson, 2009; Simmler, 2019), which include the responsibilities of
both machines as well as humans involved. Concerning media coverage, the question
arises as to whom responsibility is assigned in media discourse and whether the
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controversially discussed perspectives on “responsibility of technologies” are also taken
up in the media discussion on social media algorithms and social robotics.

In media studies, the attribution of responsibility (Iyengar, 1996) has been studied for
socially controversial topics such as European politics (Gerhards et al., 2007) and cli-
mate change (Post et al., 2019). However, insufficient research exists on attributing
responsibility within the news media for rapidly evolving technologies such as automa-
tion, robotics, Al, and algorithms. One exception is a study by Suarez-Gonzalo et al.
(2019) which examined the media coverage of Microsoft’s chatbot Tay. The bot gener-
ated controversy in 2016 due to its racist and anti-Semitic statements on Twitter. The
researchers found that three-quarters of articles attempted to identify the culprits for the
bot’s inappropriate behavior. Twitter users were blamed in 40% of the cases, while
Microsoft was held responsible less frequently (17%). 14% pointed to flaws in the
machine learning code, and 18% interpreted the malfunction as a result of interactions
between humans and the software. The chatbot itself was predominantly portrayed as a
victim. Sudrez-Gonzalo et al. (2019) concluded that the media discourse reinforced the
idea that the failures primarily originated from the behavior of Twitter users, neglecting
to address the varying responsibilities of designers, users, and platform operators.
Another analysis (Brantner and Saurwein 2021) examined responsibility attribution in
the media coverage of automation in Austria. The findings revealed that industry stake-
holders accounted for the largest portion of responsibility subjects (45%), followed by
politics (23%), and society (15%). Science and education actors are assigned with
responsibilities as often as users (7% each). Further investigation will determine whether
patterns of responsibility attribution in the automation discourse resemble or differ from
those concerning social media algorithms and social companions. Based on these obser-
vations and the preceding discussion, we pose the following questions and hypotheses:

RQ4. Which actors are assigned with responsibility in media coverage of social media
algorithms and social companions?

RQ5. To what extent are technologies themselves assigned responsibility?

H4. In both fields of application—as in the general discourse on automation—eco-
nomic/industry actors are most strongly represented.

H5. In the coverage of social companions, technologies are assigned responsibility
more often than in the coverage of social media algorithms (H5).

Methods

The analysis is based on a final sample of 327 articles (193 about social media algo-
rithms and 134 about social companions) between 2000 and 2018. The data source for
the media content analysis is the Austrian Media Corpus (AMC), with print sources
accounting for 80.8% of the corpus.' It comprises articles from the main Austrian news
media since 1991, including the national and regional daily press, periodicals, and tran-
scripts of selected news broadcasts. The AMC was gradually expanded in the 1990s
through the inclusion of additional media. For 2018, the most recent year studied, 361
million articles are included.
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Step |: coverage of automation

In the first step, we defined keywords that describe the thematization of automation and
relevant connected technologies. We used the German expressions for “automation*,”
“algorithm®*,” “robot*,” and “artificial* intelligence” as lemma search terms to create a
thematic sub-corpus within the AMC (AMC-S) that includes media reports on automa-
tion from 1990 to 2018. The AMC-S sub-corpus contains a total of 45,034 articles and
serves as the data basis for further examination.

We then developed a coding scheme for quantitative content analysis (Neuendorf,
2017) of the discourse on automation in Austrian media. Subsequently, a representative
sample (n=1500) was drawn from the sub-corpus. Those 1176 that dealt with automa-
tion, robotics, algorithms, or Al as a main or secondary topic were subjected to coding.
The analysis shows inter alia the dominant areas of application of automation, the tonal-
ity, the risks addressed, the scope of references to questions of responsibility, dominant
speaker groups, and responsibility subjects (see for details, Brantner and Saurwein
2021).

Step 2: in-depth analysis of the responsibility discourse

The data basis for the content analysis of the responsibility discourse is formed by those
news articles in the sub-corpus (AMC-S) that deal with the two selected topics: social
media algorithms and social companions. For article selection, we developed a predic-
tion model based on a text classifier.?

First, we identified those news items in the AMC-S sub-corpus that deal with social
media algorithms or social companions. For this purpose, we used articles that, accord-
ing to the content analysis in step 1, addressed the two topics (n=83 articles for social
companions and n=32 for social media algorithms, respectively) to establish a keyword
extraction process in the Sketch Engine corpus search engine. This method provided
highly specific keywords with a low error rate (i.e., high precision) that made it possible
to find further articles relevant to the respective topics (which in turn allows the contrast
corpus to be expanded). Building on this, we established a workflow with a parallel
supervised machine learning architecture, which consisted of the following work
processes:

1. Creation of a sub-corpus from AMC-S based on the extracted keywords;

2. Training of a text classifier using the Spacy ML library (the 1176 articles from the
manual content analysis were used as a training set);

Application of the model to AMC-S sub-corpus;

Subsequent manual evaluation (correction or confirmation) by a human coder;
5. [Iterative improvement of the model by repetition of evaluation-training cycles.

W

In addition to the adaptation of the data set, various constellations of technical param-
eters were tested in the machine learning process. From these interlinked processes, the
quality of the text classifier was continuously increased until it reached a sufficient
F-score > 50%.
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For the selection of the articles for the in-depth analysis, the classifiers were trained
with regard to the following requirements and inclusion criteria:

The articles (1) should deal with social media or social companions as the main topic,
and (2) should contain “responsibility references” because the in-depth analysis centers
on media attribution of responsibility.

The text classifier generated and optimized in this way was then applied to AMC-S to
create a sample for further content analysis of the responsibility references. For each
application area, the classifier selected 270 articles published between 2000 and 2018
which met the inclusion criteria with the highest possible probability according to the
prediction model. The manual content analysis was carried out by two human coders.

The codebook comprises a total of 10 variables.’ These include variables that measure
the fonality of the articles which was coded on a scale from —2 (negative) to +2 (posi-
tive) and responsibility references as well as their particular relata.

Responsibility was coded on a statement level, that is, every responsibility reference
built a coding unit. For this purpose, the categories for different responsibility relata*
(subject, object) were derived from theoretical analyses and transferred into suitable cat-
egories for coding, which were tested on the material and inductively further developed.
In addition, the assigning stakeholder (speaker) was coded. The operationalization ena-
bled an in-depth analysis of the attributions of responsibility in the coverage of social
media algorithms and social companions and to show who (speaker) holds whom (sub-
ject) responsible for what (object). The coding system for the actors (speaker, subject)
was more fine-grained, but for analysis, we aggregated it to broader codes: economy/
industry, media/journalism, experts/intellectuals, politics/authorities, (civil) society/
users; for the subjects of responsibility, we also included technology. The object catego-
ries are reported in the results section.

Out of the 540 articles identified by the classifier, 213 were excluded as false positives
because they did not discuss social media algorithms or social companions as a main
topic or did not contain responsibility references.

The sample consists of 327 fully coded articles, with 193 focusing on social media
algorithms and 134 on social companions. In total, the articles contain 932 responsibility
references, 575 articles about social media algorithms, and 357 articles about social com-
panions. To establish intercoder reliability, two coders (third author, graduate assistant)
double-coded 60 articles (n=30 for each topic). First, they coded for false positives. In
the second step, the codebook was applied to articles that contained responsibility attri-
butions (n=23 for social media algorithms, n=19 for social companions). Krippendorff’s
alpha tests for the fully coded articles and responsibility references yielded coefficients
above the recommended minimum bound of .7 for all variables used in this article (see
Riffe et al., 2019: 129).3

Results

This section presents findings on the fone in which social media algorithms and
social companions are covered (RQ1), which objects of responsibility are thematized
(RQ?2), which actors appear as speakers in the discourse and assign responsibility
(RQ3), which actors function as subjects of responsibility to whom responsibility is
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Table 1. Tonality of reporting by fields of application.

Tonality Fields of application

Social media Social companions

n % n %
Negative 67 347 5 3.7
Fairly negative 63 326 20 14.9
Ambivalent, no tonality 46 23.8 53 39.6
Fairly positive 10 53 46 343
Positive 7 3.6 10 75
Total 193 100.0 134 100.0
Mean M (SD) —0.90 (1.06) 0.27 (0.94)

SD: Standard deviation.
N=193 for social media, N=134 for social companions; mean values, scaling: =2 (negative), —1 (fairly nega-
tive), 0 (ambivalent or no tonality discernible), | (fairly positive), 2 (positive).

assigned (RQ4), and whether and how responsibility is also assigned to technologies
themselves (RQ5).

Tonadlity (RQ1)

Previous research indicates that coverage of automation is predominantly characterized
by a positive tone, with variations observed among different automation technologies,
such as Al, robotics, and algorithms. These variations are also apparent when comparing
the coverage of social media algorithms to that of social companions (see Table 1).

While the tonality of articles about social media algorithms is, on average, fairly
negative (M=-0.90, SD=1.06), the tonality of articles pertaining to social companions
is, on average, positive (M=0.27, SD=0.94), #(325)=10.28, p <.001, Cohen’s d=1.0. In
addition, social media algorithms are portrayed as very negative significantly more fre-
quently (34.7%) than social companions (3.7%). These findings corroborate the hypoth-
esis (H1) that posits a more negative tonality in reporting on social media algorithms as
compared to social companions.

Responsibility objects (RQ2)

What challenges and opportunities for action are represented in the reporting on social
media algorithms and social companions as objects of responsibility? To what extent are
these responsibility objects associated with risk categories, and do differences exist
between the fields of application? Tables 2 and 3 provide an overview of the coverage of
various responsibility objects within the media discourse on social media algorithms and
social companions.

The results of the content analysis show that in both areas the thematization of respon-
sibility objects is strongly focused on risks, albeit with differences between social com-
panions and social media: In the coverage of social media, more than 60% of mentioned
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Table 2. Distribution of responsibility objects in the social media application field.

Responsibility objects Application field

Social media

n %
Political influence, opinion formation, public sphere? 128 22.3
Data protection, transparency, privacy, security® 126 21.9
Consequences for society, sociality, communication® 60 10.4
Economic consequences, factors® 40 7.0
Discourse, transparency, education, awareness raising 62 10.8
Legitimacy, content control 66 1.5
Regulation through laws, taxes, ethical requirements 52 9.0
Media education, media literacy 31 54
Responsible development of technologies 7 1.2
n./a. (not assignable) 3 0.5
N=575.
*Responsibility objects that are associated with particular risk categories.
Table 3. Distribution of responsibility objects in the social companions application field.
Responsibility objects Application field

Social companions

n %
Living together, shaping relationships with robots® 70 19.6
Influence on society, sociality, human self-image® 43 12.0
Security, data protection, and liability* 30 84
Economic consequences, factors? 9 2.5
Responsible development of social robotics 73 20.5
Regulation, impact assessment 61 17.1
Discourse, transparency, education, awareness raising 48 13.5
Responsible use of social robotics in nursing, therapy 23 6.4
n./a. (not assignable) 0 0.0

N=357.
*Responsibility objects that are associated with particular risk categories.

responsibility objects refer to risks or critical consequences from the use of algorithms in
social networks: political influence and public opinion formation (22.3%) as well as data
protection and privacy (21.9%) are the main objects of reporting. Less attention is paid
to social consequences (10.4%), for example, discrimination and addiction. In contrast,
news coverage of social companions strongly focuses on the social aspects of
human—machine interaction. Almost a third of the articles address the shaping of rela-
tionships with technologies (19.6%) or the influence of social companions on sociality
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and human self-imagination (12%). This confirms the assumption (H2) that variations in
risks specific to the application (i.e., social media and social companions) are reflected
in the representation of responsibility objects within reporting on these areas.

Reporting also encompasses references to responsibilities for action, such as the
development of solutions. The scope of these references is similar for social media and
social companions. With respect to social companions, references include information
and education-oriented approaches, such as the promotion of discourse, education, trans-
parency, and awareness (13.5%). For social media algorithms, 10.8% of responsibility
objects pertain to this area, with an additional 5.4% referring specifically to media educa-
tion and literacy. In both areas, responsibility for forms of regulation, self-regulation, and
impact assessment was discussed, with 17.1% of references within social companions,
9% for social media pertaining to regulation, and 11.5% for social media pertaining spe-
cifically to content control.

Finally, there are remarkable differences in the demand for responsible technology
development. In the case of social companions, it is every fifth responsibility object
(20.5%), while responsible technology development hardly plays a role in the news cov-
erage of social media algorithms (1.2%).

Assignment of responsibility by speakers (RQ3)

In media contexts, the question arises which actors gain visibility for their demands, and
which actors are assigned responsibility (Who holds whom responsible for what?).
Current research indicates that in reporting on automation, artificial intelligence, and
robotics, it is primarily economic/industry actors who possess a voice and shape the
public discourse. In addition, science and experts gain attention in responsibility dis-
courses, while critical civil society interest groups receive little attention. The analysis
of the constellations of speakers in the responsibility discourses on social media and
social companions only partly confirms these observations and paints a more nuanced
picture (Table 4).

Contrary to our expectations (H3), economy/industry actors play only a minor role as
speakers in the responsibility discourses on social media algorithms and social compan-
ions. They account for only 6.4% (social companions) and 12.7% (social media) of the
speakers. Hence, the responsibility discourses on social media and social companions
differ significantly from the general discourse on automation, in which 32% of all respon-
sibility assignments are made by economy/industry actors (Brantner and Saurwein 2021).

In line with the hypothesis (H3), however, experts and intellectuals have a say in both
discourses, albeit to a different extent. With 21.7% they score second but do not particu-
larly stand out in the coverage of social media algorithms. When it comes to social com-
panions, the responsibility discourse is strongly dominated by experts (65%). Hence, in
the responsibility discourse on social companions, the media primarily offers experts and
intellectuals a forum for statements, criticism, and the assignment of responsibility.

When it comes to social media algorithms, news media and journalists (44.5%) pre-
dominantly act as speakers themselves, asking questions, voicing criticism, and assign-
ing responsibility to actors or calling them to account. In reporting on social companions,
the media and journalists appear significantly less often as speakers (18.2%).
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Table 4. Distribution of speaker groups by application fields.

Speaker group Fields of application

Social media Social companions

n % n %
Economy/industry 73 12.7 23 6.4
Media/journalism 256 44.5 65 18.2
Experts/intellectuals 125 21.7 232 65.0
Politics/authorities 36 6.3 14 39
(Civil) Society/users 85 14.8 22 6.2
n./a. (not assignable) 0 0.0 | 0.3

N=575 for social media, N=357 for social companions.

Civil society actors such as individual users and public interest groups, who often
contribute a critical perspective, do not play a central role in the constellation of speakers
across both fields of application; however, they are more strongly represented in the
discourse on social media topics (14.8%) than in the coverage of social companions
(6.2%) or automation in general (10.2%, see Branter and Saurwein 2021). Thus, the
debate lacks critical voices that incorporate the users’ and civil society’s point of view.
Moreover, it is observable that the relatively positive tone in the reporting on social com-
panions (see Table 1) is accompanied by the absence of critical civil society institutions
in the media discourse.

Subjects of responsibility (responsible stakeholders) (RQ4)

Central actors in responsibility constellations are those persons or organizations that bear
responsibility and serve as subjects of responsibility. The few available studies that ana-
lyzed responsibility in media discourses about automation indicate that responsibility is
predominantly assigned to economic actors. However, this is only partially confirmed by
results from reporting on social media and social companions (H4) (Table 5).

The assumption of dominance of industry subjects is confirmed by the results of the
coverage of social media algorithms: Economic actors and in particular the platform
providers are at the center of the responsibility discourse (54.4%). Responsibility is also
assigned—albeit to a considerably lower extent—to politics and public authorities
(15.1%) as well as to society (at large) and users (15.5%).

In the case of social companions, the attribution of responsibility is less concentrated
on economic actors (20.4%) and more diverse in terms of responsibility subjects. What
is particularly striking in the coverage of social companions is the strong attribution of
responsibility to social entities (society at large or individual users; 31.9%), which goes
hand in hand with the problematization of risks of social robotics to sociality and inter-
personal relations. A remarkably high proportion of responsibility attributions is also
directed at scientific institutions, experts, and intellectuals (17.6%). This indicates many
open technical, social, and ethical questions in the field of social robotics.
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Table 5. Distribution of subjects of responsibility by application fields.

Subjects of responsibility Fields of application

Social media Social companions

n % n %
Economy/industry 313 544 73 20.4
Media/journalism 29 5.0 | 0.3
Experts/intellectuals 17 3.0 63 17.6
Politics/authorities 87 15.1 29 8.1
Society/users 89 15.5 114 31.9
Technology 33 57 47 13.2
n./a. (not assignable) 7 1.2 30 84

N =575 for social media, N=357 for social companions.

Technologies as responsibility subjects (RQ5)

Controversial topics of the scientific discourse on Al and robotics are the social and
moral status of artificial agents, their ability to act and to bear responsibility for their
actions. Consequently, we explore to what extent and how technologies are portrayed as
responsible actors in the media (RQS5).

Table 5 shows that in the coverage of social media algorithms, technologies were held
responsible in 5.7% of all responsibility references. In line with HS, technologies are
more often assigned responsibility (13.2%) in the coverage of social companions.

Supplementary qualitative content analysis shed light on the contexts and forms of the
thematization of responsibility for technology:

Coverage of responsibility of social media algorithms is connected to reporting about the
influence of algorithms on our perception of the world (e.g., filter bubbles), manipulation of
users, and the influence of technology on political and social developments. In this context,
algorithms themselves are presented as the cause of problematic phenomena. Most references
express a current and negative responsibility (guilt) that is caused by the technology itself
rather than by their creators or users.

In the reporting on social companions, on the other hand, responsibility attributions are
prospective and normative, stating how robots ought to be and act in the future. These refer-
ences consider the responsibility of robots in private and professional human—machine rela-
tionships and the characteristics and capabilities robots should or should not possess to
integrate harmoniously into relationships and society (emotionality, intelligence, rationality,
moral capacity, judgment, autonomy, etc.). Furthermore, an attribution of responsibility to
machines in the media often occurs through references to Asimov’s laws of robotics, which
impose rules of behavior on robots to ensure safety in human—machine constellations.
Finally, robot responsibility is also addressed in a legal context. This involves the legal status
of machines, for example, as legal subjects with specific rights, the protection of technolo-
gies (e.g., robot protection laws), and liability issues (e.g., the electronic person).
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Summary and conclusion

The economy and society are undergoing far-reaching changes that are shaped by a strong
trend toward automation. In the course of automation, new, mixed sociotechnical constel-
lations are emerging in which responsibilities have not yet been conclusively clarified. In
this context of uncertainty, media reporting on robotics and artificial intelligence shapes the
sociotechnical imaginaries of automation technologies in general (Jasanoff and Kim, 2015)
and contributes to the social constructions of risks and responsibility in particular. This
study therefore explored how responsibility is discussed in the Austrian news media’s cov-
erage of social media algorithms and social companions. The innovative focus of this study
contributes to existing research. Previous studies have primarily examined media reporting
on particular automation technologies, without specifically addressing responsibility
issues. On the other hand, existing analyses of responsibility attribution in media discourses
have largely centered around controversial topics (e.g., Gerhards et al., 2007; Iyengar,
1996; Post et al., 2019), rather than focusing on automation-related matters.

The present investigation centers around the question: “Who holds whom responsible
for what?”” The few available studies on speakers and responsibility subjects in the media
coverage of automation indicate that actors from the economy/industry dominate the
debates (Brennen et al., 2018; Fischer and Puschmann, 2021; Sun et al., 2020). The
analysis of responsibility discourses on social media algorithms and social companions
provides more in depth-insights into discourse patterns and shows remarkable differ-
ences (see Figures 1 and 2).

In summary, challenges linked to social companions are mainly portrayed as social
issues and challenges for technology development. They are articulated mainly by experts
and presented as a responsibility for society, economy, and research alike. Conversely,
regarding social media algorithms, responsibility discourse focuses on concerns regarding
the public sphere, opinion formation, and data protection. Journalists play a key role in
expressing these concerns, and responsibility is largely assigned to Internet platforms.

The study prompts further considerations regarding the constellation of speakers
involved and the portrayal of responsible subjects, and it enables the drawing of valuable
conclusions for (tech) journalism and future research.

Journalists’ high share in assigning responsibility in the debate about social media
algorithms testifies to their control function by holding the actors involved accountable
(Sarcinelli, 2011). In contrast, when it comes to the issue of responsibility of social com-
panions, the media primarily provide a forum for discourse (Habermas, 1989) for scien-
tists and experts. The findings indicate that journalists may perceive themselves as more
qualified to speak on social media algorithms than on social companions. This could be
attributed to the fact that social media is more closely intertwined with the daily lives of
journalists, who are also users of social media. The impact of algorithms, both in social
media and in journalism, on media and the working routines of journalists is significant
(Diakopoulos, 2019; Shin et al., 2022; Simon, 2022). This is due to factors such as the
growing integration of algorithms into newsrooms, the role of social media as a distribu-
tion platform for traditional media, and the challenges that social media poses to tradi-
tional economic models of journalism through increased competition for advertising
revenue and user attention.
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Figure |. Pattern of the responsibility attributions in reporting on social media algorithms.
N=575; the Sankey diagram (using ggplot and David Sjoberg’s ggsankey package) shows speakers, objects,
and subjects of the responsibility attributions.
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Figure 2. Pattern of the responsibility attributions in reporting on social companions.
N=357.

The role of technologies, particularly in relation to responsibility subjects, neces-
sitates increased attention and comprehensive in-depth reflection and analysis. As
technology becomes increasingly autonomous, questions arise regarding its agency
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and capacity to bear responsibility for its operations and their consequences (Floridi
and Sanders, 2004; Gunkel, 2018; Hanson, 2009; Simmler, 2019; Wallach and Allen,
2009). In the coverage of responsibility, there are both similarities and clear differ-
ences between social media and social companions. In both areas, technologies are
explicitly assigned an active role (e.g., “algorithms determine our perception of the
world”; “robots increase the danger of social isolation”), but this occurs twice as fre-
quently for social robotics as for social media algorithms. In the case of social media,
responsibility is typically assigned in the sense that technology is portrayed as the
cause of problematic phenomena. However, this attribution of responsibility rarely
involves the conceptualization of algorithms as subjects capable of being accountable
for their actions. In contrast, the media portrayal of social companions explicitly
addresses the responsibility status of robots and the possibility of holding them
accountable. One explanation for this difference in responsibility attribution is that
robots, as opposed to social media algorithms, are more prone to anthropomorphiza-
tion, leading to a stronger belief in and imagination of their potential to exert agency
and carry responsibility. In any event, the question of whether robots should be con-
sidered (at least to some extent) as subjects of responsibility, and what properties,
rights, and duties should be associated with them, is now a topic of discussion not
only among experts but also in the news media.

The ever-increasing autonomy of technologies has resulted in a considerable number
of assertions that directly assign risks and responsibility to technologies themselves.
This, in turn, carries the risk of neglecting other potential subjects of responsibility such
as users, programmers, operators, regulators, and more, in discussions surrounding risks
and responsibilities. Consequently, tech journalism, in order to fulfill its control function
and adequately inform the public, must be mindful of the origins and causes of risks,
which often arise from the interplay between various actors and technologies within
sociotechnical assemblages. These encompass the design and usage of technologies,
commercial interests, social practices, and the surrounding context. In-depth scientific
media content analyses are, therefore, necessary to assess whether media reporting on
automation effectively captures these constellations of actors and technologies, their
interactions, and shared responsibility. To that end, future work would benefit from
hybrid approaches combining computational and manual content analysis (Zamith and
Lewis, 2015). Thorough qualitative and quantitative manual analyses are essential to
delve deeper into responsibility discourses, surpassing the limitations of automated topic
modeling and surface-level analysis of sentiments toward emerging technologies.

This study stands as the first investigation into the attribution of responsibility in
media reporting on select automation technologies. However, it is confined to the exami-
nation of reporting about social media algorithms and social companions within Austrian
legacy media from 2000 to 2018. Future research should broaden its scope to encompass
different media types and newer developments in the responsibility discourse, particu-
larly in reporting on (generative) Al. Furthermore, it is crucial to consider the influence
of cultural and societal contexts on responsibility narratives, exploring variations in
responsibility discourses across different countries. In addition, the implications of
responsibility attribution in media reporting for policy-making and governance of auto-
mation technologies require careful consideration.
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Notes

1. See https://amc.acdh.oeaw.ac.at.

2. The classifiers were developed by experts at the Austrian Center of Digital Humanities and
Cultural Heritage of the Austrian Academy of Science. The codes for data processing and
analysis are publicly available via GitHub at https://github.com/acdh-oeaw/mara_nlp_suite.

3. The codebook included further categories not considered in this article (e.g., risks).

4.  The codebook included additional relata: The addressees, instances, and norms that form the
frame of reference for responsibility attributions. They were excluded from further analysis
as intercoder-reliability tests did not reach the minimum bound.

5. For details, see https://www.dropbox.com/s/cs70pklylgfstlf/Appendix_intercoderreliabil-
ity Study2.pdf.
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