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ABSTRACT 

 

AUTOMATED NEWS IN PRACTICE: CHANGING THE JOURNALISTIC DOXA DURING COVID-19, AT 
THE BBC AND ACROSS MEDIA ORGANISATIONS  
 
Samuel Danzon-Chambaud 
 
This PhD thesis explores the deployment of automated text generation for journalistic 
purposesȄalso known as automated news or automated journalismȄwithin 
newsrooms. To evaluate its perceived impacts on the work of media practitioners, I 
rely on Bourdieuǯs Field theoryǡ but also make use of Actor-network theory to detail 
its adoption at a more descriptive level. This study is based on various case studies 
and on a mixed-methods framework that is essentially made of 30 semi-structured 
interviews conducted with media practitioners, technologists and executives working 
at 23 news organisations in Europe, North America and Australia; it also involves 
elements of a netnography as online material and screenshots were analysed as part 
of this process.  
 
My empirical work starts with a descriptive account that includes three case studies: 
one on the use of automated news to cover COVID-19, another one on BBCǯs 
experiments with the technology and a last one that shows a cross-national 
comparison between three media types (i.e., public service media, news agencies and 
newspapers). I then move on to a more interpretative part where I examine media 
practitionersǯ reactions to automated news, analysing the challenges of having to rely 
on external datasets, the importance of acquiring a computational thinking mindset 
and tensions within and outside the field of journalism for this.  
 
My research shows that the use of automated news implies structural changes to 
journalism practice and cannot be seen as a mere ǲtool of the tradeǳǤ For practitionersǡ 
the most challenging part lies with being able to master both the uniqueness of 
journalistic work and a type of abstract reasoning close to computer programming. 
However, this could leave some being unable to adapt to this new computational 
spirit, which seems to be gradually taking root within newsrooms. As for future 
development of automated news systems, it remains to be seen if media organisations 
or platforms will have the upper hand in remaining at the centre of it. 
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1 INTRODUCTION 

 

 

This PhD dissertation explores the deployment of automated text generation for 

journalistic purposesȄalso known as automated news or automated journalismȄ 

within newsrooms. To do this with a critical eye, I mostly rely on French sociologist 

Pierre Bourdieuǯs Field theory to evaluate the perceived impacts the technology has 

on the work of media practitioners, but also make use of Actor-network theory at a 

more descriptive level. The material for this thesis is mostly made of 30 semi-

structured interviews conducted with media practitioners, technologists and 

executives working at 23 news organisations; it also involves elements of a 

netnography as online material and screenshots were examined in complement to 

these. They cover three case studies: one single case study on the use of automated 

news to cover COVID-19 and another one on how the BBC experimented with the 

technology, and one multiple case study that looks at its utilisation across three media 

types (i.e., public service media, news agencies, newspapers) and media systems, 

using Hallin and Manciniǯs typology ȋ͜͜͞͠Ȍ as a framework of referenceǤ My empirical 

results are then analysed to see how they connect to Bourdieuǯs Field theory and 

Actor-network theory, so as to come up with a critical outlook that lays out the 

opportunities as well as the more adverse effects induced by the technology. In this 

Introduction, I will first question the assumption that journalism has always been 

shaped by technology, then look into more nuanced perspectives of the relationship 

between the two. I will also give an overview of the use of algorithms in news 

production, and highlight the importance taken by automated newsȄwhich calls for 

better investigating its perceived impacts on the work of practitioners. Finally, I will 

detail my research thesisǯ outlineǤ                                     

 

1.1 JOURNALISM ALWAYS SHAPED BY TECHNOLOGY? 

 

When studying the relationship between journalism and technology, it may be 

assumed that changes in journalism practice can be explained by looking at 

technological developments alone. Looking at the rapid transformations that 



 

 
 

2 

followed the rise of the Internet, Pavlik (2000, p. 299) argued that ǲjournalism has 

always been shaped by technologyǳ. To him, the overall quality of journalistic work 

was to be improved with reporters being able to access online records on a deadline, 

and the use of the inverted pyramidȄa journalistic form of writing that puts the most 

important information at the top of the storyȄwas to be gradually abandoned for 

new multimedia elements such as 360-degree videos. 

In hindsight, those predictions seem to be a little at odds with what is really 

happening today. Although reporters gained easier access to online resources, the 

heavy reliance on informational material, the increasingly desk-bound nature of 

journalistic work, ripping off news content published elsewhere without attribution 

(i.e., news ǲcannibalisationǳ) and, overall, a more passive approach to news making 

do flourish in an online environment (Wheatley, 2020; Paulussen, 2012; Phillips, 2010; 

O̽Neill Ƭ OǯConnor, 2008). Besides, the inverted pyramid has turned out to be well-

adapted to writing for online, as its emphasis on the Ǯ5Wsǯ (i.e., What, Why, When, 

Where, and Who) at the beginning of the story can match usersǯ queries on search 

engines. This shows, if anything, that the relationship between journalism and 

technology is more complex than the simple assumption that ǲjournalism has always 

been shaped by technologyǳ, and thus requires more nuanced perspectives. 

 

Pavlikǯs thought, indeed, seems to be rooted in a technological deterministic 

perspective whereby technology follows a path on its own and has individuals, 

organisations, societies, cultures or economies adapt to it rather than the other way 

round (Regan Shade, 2003; Volti, 2020). In media and communication studies, 

examples of technological determinism can be found in Innisǯ (1950) time and space 

biases theory (Humphreys, 2010; Mateus, 2020), in which time-biased mediumsȄset 

to be immutable in nature and to last in time (e.g., message carved in stone)Ȅgive 

rise to societies that place much value in rituals and face-to-face interactions and 

favour stability and tradition, whereas space-biased mediums that can be easily be 

moved around but that are more ephemeral (e.g., print press, electronic media) foster 

social changes, secularism and expansion. Another example of technological 

determinism is McLuhanǯs claim that ǲthe medium is the messageǳ (1964), meaning 

that different mediumsȄbe it television, print, or radioȄcan trigger different types 

of heuristics among audiences even though content remains the same: this can be 
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viewed as ǲa quintessential example of technological determinismǳ (Humphreys, 

2010, p. 871) as communication technologies have, so to speak, taken a life of their 

own and supersede the message content creators intend to deliver.  

Technological deterministic positions usually entail optimistic accounts of 

what the future holds (Regan Shade, 2003), as seen for instance in McLuhanǯs ȋͥ͢͝͞ǡ 

1964) vision of a global village where electronic mediaȄas they shorten 

communication lagsȄwere to recreate small-town interactions at a global level 

(Howard, 2003). Similarly, the information society that gradually emerged as a 

continuum to the agrarian and industrial ages (see Bell, 1973)Ȅand among which 

figures the networked society (Castells, 1996) characterised by endless flows that took 

over long-held boundariesȄmay have been perceived, for a time, as a way to end 

conflicts (Muir, 2020). That being said, technological deterministic views also 

encompass dystopian scenarios where technology gets ǲout-of-controlǳ (Volti, 2020), 

just like the information society may result (Muir, 2020) in ǲthe hegemony of faceless 

powers that remain unaccountable for their actionsǳ. 

 

Although technological determinism was the dominant paradigm up until the mid-

1980s (Regan Shade, 2003), it has since given way to a social constructivist or social 

shaping point of view which posits that control remains in the hands of underlying 

forces that lie behind the emergence or adoption of any given technology 

(Humphreys, 2010). For instance, the widespread use of smartphones may be 

considered the result of commercial ventures seeking to create integrated circuits 

that fulfil the governmentǯs requirements for space and defence programsǡ 

government contracts that supported the development of a Global Positioning 

System (GPS) and economic considerations that saw the manufacturing of such 

phones being outsourced to Asian countries where a cheaper labour force can be 

found (Volti, 2020). Among these social constructivist perspectives figures the social 

construction of technology or SCOT framework, which advances that social groups 

also have a say in the way a technological artefact is implemented after its original 

conception: an object is viewed and holds different interpretations depending on 

what type of users manipulate it, until a prevailing usage is reached (Bijker, 1995; 

2008). Softer versions of technological determinism that acknowledge the role of 

external forces, but also stress that technology itself does have an important part to 
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play in its development, constitute yet another contribution to the field of science 

and technology studies (Adler, 2008; Humphreys, 2010), just like the idea that 

technology diffusion could take a social constructivist form firstȄwhere forces and 

actors actively participate in its shapingȄand then becomes more determinate over 

time (Hughes, 1994; Adler, 2008; Volti, 2020).  

Going opposite to Pavlikǯs ǲhardǳ technological deterministic view, we may 

rather see a social constructivist or soft technological deterministic connection 

between journalism and technology, starting with a mutual shaping relationship (see 

Boczkowski, 2004) between the two: if it is true that technological innovation does 

prompt changes, it is also accurate to say that these changes depend on how actors 

interpret, use, resist or adhere to them. In the section below, I will give an example of 

such a mutual shaping relationship by looking at the rise of American newspapers, 

then further stress the role that social context takes in the development of 

technologies shaping journalism practice. Finally, I will detail three different ways 

media practitioners may react to technological change within the newsroom.  

 

1.1.1 Journalism and technology: a more complex relationship   

 

A mutual shaping relationship where both journalism and technology intersect can 

be found in Schudsonǯs account of the history of American newspapersǤ Schudson 

(1978) explains how the breakthroughs in printing technology that were made during 

the Industrial Revolution (e.g., all-iron and cylinder printing press, use of steam 

power)Ȅalong with the digging of canals and construction of railroads that made 

carrying this heavy equipment possibleȄdid account for the circulation of cheaper 

mass newspapers. At the same time, Schudson also sheds light on how newspapers, 

including the new ǲpenny pressǳ1 that came as a result of these developments, were 

in fact a driving force behind the demand for these types of technology. As an example 

of this, he mentions Frederick Koenig, the inventor of the steam-powered cylinder 

press, whose work was being subsidised by John Walter, the proprietor of the London 

 
1 Named as such because it sold for one penny a copy (as opposed to more formal newspapers that sold 
for six cents a copyȌǡ the American ǲpenny pressǳ democratised access to news titles between the ͤ͟͜͝s 
and the 1860s, with a great number of copies being printed (Beasley, 2009). It featured sensational 
stories and a more casual style of writing. The New York Sun, the New York Herald and the New York 
Tribune figure among the main ǲpenny pressǳ titles of this timeǤ        
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Times. Likewise, in the United States, penny press papers were always first in 

installing new printing machineryǤ In Schudsonǯs own words (p. ͟͟Ȍǡ ǲit may be more 

accurate to say that the penny press introduced steam power to American journalism 

than to say that steam brought forth the penny pressǳ. 

In addition to Schudsonǯs case for a mutual shaping relationshipǡ Örnebring 

(2010) argues that the use of technology can be influenced by societal context, which 

results in turn in shaping journalism practice. To illustrate this, Örnebring (p. 65) 

stresses how the ǲdiscourse of speedǳ, which is rooted in the capitalistic ideal of 

leveraging technology to increase productionǡ has gradually become a ǲwholly 

naturalized element of journalismǳ, giving rise for instance to the 24/7 news cycle. 

Similarly, the importance given to brevityȄwhich relates to the same impetus for 

speedȄled to adopting the inverted pyramid, which also revealed to be cost-efficient 

as telegraphing fees were based on word count. Most contemporary journalism 

scholarship, especially those grounded in social constructivism and inspired by 

science and technology studies, share similar views that stress that technology is as 

much influenced by social structures than by its material aspects only (Zamith & 

Braun, 2019).   

Whether the relationship between journalism and technology is the product 

of a mutual shaping relationship or is entrenched within a wider value system, the 

way media practitioners envision this relationship is also important to take into 

accountǤ In his analysis of discourses about ǲtechnologically specific forms of workǳ2 

in American journalism from 1975 to 2011, Powers (2012) sees three ways journalists 

react to new technological capacities being brought into the newsroom: first, by 

considering them an extension of existing occupational practices and values, which 

then triggers conversations on how to best harness them in order to enhance 

journalistic autonomy; second, by seeing them as a threat that needs to be 

ǲsubordinatedǳ because they do not correspond to occupational normsǡ which 

generally prompts a call to go back to core occupational practices and values and 

making those new forms of work look foreign, unnecessary and even dangerous; 

 
2 Powers defines these forms of work as being linked to the use of technology that eventually resulted 
in making journalistic claims. For instance, this could be about the way photography gave rise to 
photojournalism.  
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third, by evaluating whether these new forms of work can serve as a basis for a 

reinvention of occupational norms, even if what lies ahead is still unclear.  

 

1.1.2 From wirephoto and ǲradio carsǳ to algorithmsǯ use 

 

Looking at the deployment of new technologies over time, we can see how they 

correspond to each of Powersǯ categoriesǡ starting with an extension of existing 

occupational practices and values. Taking greater access to telephone lines and the 

introduction of ǲradio carsǳ ȋiǤeǤǡ cars equipped with radio communication devicesȌ in 

ͥ͟͜͝sǯ American newsrooms as an example, Mari (2018) observed that journalism 

practice was indeed enhanced through reporters being able to better reach out to 

their sources and gaining extra mobility on the ground3. In contrast, Zelizer (1995) 

illustrated how wirephoto, which came out at more or less the same time, was 

perceived by American journalists as a threat that needed to be subdued: they either 

depreciated the value that photography brought to the journalistic tradeȄfor 

instance while insisting that text should take precedence over picturesȄargued that 

themselves could act as professional photographers or described wirephoto as a 

ǲnecessary evilǳ to meet audiencesǯ expectations of high realism. Finally, regarding 

the reinvention of occupational norms, Boyles and Meisinger (2020) showed that, 

although newsroom librarians were among the first to be impacted by the 

introduction of digital technologies within American newspapers, they were also keen 

on seeking out new tasks like those left over by staffers who were made redundantȄ

or managing book clubs. 

 An important development to be analysed hereȄto see how it connects to 

Powersǯ categoriesȄis the emergence of computer-assisted reporting or ǲCARǳ from 

the end of the 196os to the mid-1990s, which preceded present-day computational 

journalism practices (to be discussed in section 2.2.3). Although Mari (2019) locates 

an earlier example of a data-driven story with the Philadelphia Inquirer, the computer-

assisted reporting movement really began in the 1960s with investigations such as 

Philip Meyerǯs deep look into the Detroit riots in 1967, which showed that rioters were 

 
3 Mari also noted that greater access to a phone line came along with an increased workload for 
reporters, and that the introduction of radio cars meant that editors could better keep track of where 
they were, this on a continuous basis.  
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not so much less educated nor disadvantaged as they were frustrated with a lack of 

advancement, when compared with their White college graduate peers (Parasie, 

2022): conducting such an investigation demanded quite a considerable amount of 

resources at the time, as shown in Meyerǯs use of survey results which were turned 

into punch cards so that they could be read by a then hefty mainframe computer (his 

team also included a political scientist, a statistician, a psychologist and a 

programmer). Eventually, these efforts helped his newspaperȄthe Detroit Free 

PressȄearn a Pulitzer Prize. Meyerǯs work set the stage for other exemplary pre-data 

journalism stories in the 1970s and 1980s (Anderson, 2018; Parasie, 2022), even though 

these were still faced with fundamental limitations: first, for a time digitally stored 

information was hardly available to news outlets; second, the use of bulky mainframe 

computers was particularly cumbersome andȄas described aboveȄrequired many 

resources (Parasie, 2022). The introduction of personal computers or ǲPCsǳ around 

the beginning of the 1990s did not solve the issue of access to digitalised records (and 

associated costs), but this was partially addressed by journalist Elliott Jaspinǯs efforts 

in making mainframe computersǯ magnetic tapes readable on these new devices 

(Mari, 2019; Parasie, 2022).  

 In parallel with all these developments, early data journalism practices 

gradually became institutionalised, starting with Meyerǯs book Precision Journalism 

(1973), which advocated for training journalists in the basics of quantitative social 

scienceȄor to put it in his words to do ǲsocial science in a hurryǳ (ibid., p. 14). 

According to Anderson (2018), this book came as a result of social and political 

turmoil in the 1960s and early 1970s (e.g., John F. Kennedy, Malcolm X., Martin Luther 

King Jr. and Bobby Kennedy assassinations, the Detroit riots, the Summer of Love, 

the Watergate scandal, etc.), which saw journalistic craft evolve in one of two ways: 

either by becoming a more narrative and literary exercise as in the work of Tom 

Wolfe, Truman Capote and Hunter S. Thompson, or by taking a more quantitative-

oriented and objective turn as defended by Meyer. Other than Meyerǯs bookǡ the 

opening of the now National Institute for Computer-Assisted Reporting (i.e., 

NICAR)Ȅwhich was founded by Jaspin at the turn of the 1990sȄalso helped further 

legitimise data journalism practices through establishing guidelines and providing 

training (Mari, 2022; Parasie; 2022), even though these were increasingly being 

perceived as elitist and high-level (Anderson, 2018). In the end, the history of CAR 
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shows that the forefathers of data journalism found ǲan original way to align 

technology with the core values of the professionǳ (Parasie, 2022, p. 69), thus 

corresponding to Powersǯ category of technological change as an extension of core 

occupational practices and values4.     

 

With the rise of the Internet in the mid-1990s and its quasi-ubiquitous status 

now, much attention has since been given to a specific aspect of computersǯ 

functioning, namely the use of algorithms, a step-by-step computerised command 

chain which has brought, in turn, new technologically specific forms of work within 

the newsroom. In general, algorithms tend to be discussed in the context of 

automated content curation (e.g., selecting news items to appear on a newsfeed, 

ranking and displaying search resultsȌǡ especially as there is a need to uncover ǲthe 

warm human and institutional choices that lie behind these cold mechanismsǳ 

(Gillespie, 2014, p. 169). This stands even more true as algorithms play a crucial role 

in determining the type of information that is considered most relevant to users, thus 

impacting civic life. Consequently, it is then important to examine discourses that 

deal with the ǲcultural prominence of the notion of the algorithmǡ what this stands 

forǡ what it does and what it might revealǳ ȋBeerǡ ͣ͜͞͝ǡ pǤ ͝͝ȌǤ Lastlyǡ algorithms are 

also being seen as nurturing ǲfilter bubblesǳ, a social representation of the world that 

corresponds to a web userǯs own ideological beliefs ȋPariserǡ ͜͞͝͝Ȍǡ which has 

prompted fears that it could create ǲecho chambersǳ further entrenching political 

divides (Sunstein, 2017). However, little evidence comes to support thisȄexcept for a 

minority of people who already have strong viewsȄand other findings suggest that 

exposure to diverging views has even been on the rise (Fletcher & Jenkins, 2019).  

Algorithms also have critical implications for journalism practice: first, they 

allow for the deployment of web metrics within newsrooms, potentially reducing 

journalistsǯ autonomy as they have to factor readersǯ preferences into their own news 

judgement (Anderson, 2011); second, they can be programmed so that they directly 

contribute to news making. Diakopoulos (2019) shows that algorithms can be used 

this way to assist journalists with fact-checking or investigative pieces, or to generate 

 
4 Parasie (2022) also details how the use of computation led to a new form of ͞rankings͟ journalism ;e͘g͘, 
hospitals, schools, universities), which is often criticised and does not necessarily match the higher ideals of 
early data journalists.      
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content through automated news or ǲnewsbotsǳ on social mediaǤ In this respectǡ using 

algorithms for news production can be seen as one of the latest ǲtechnologically 

specific forms of workǳ described by PowersǤ Whether practitioners evaluate those as 

a continuation of existing norms, a threat to occupational values or an opportunity 

for reinvention, though, remains quite unclear. Wu, Tandoc and Salmon (2019a) 

found that news workers assume they have control over algorithmic news 

production5, thus fitting into Powersǯ category of a continuation of existing normsǤ 

However, in another article (2019b), they underline that the very technical skills that 

are needed to be able to handle automation are met with resistance by senior 

journalists used to the traditional ways of doing journalism, or by practitioners who 

see those as being rather a programmerǯs jobǡ thus making them look foreign or 

unnecessary as in Powersǯ second categoryǤ Finallyǡ Milosavljević and Vobič ȋ͜͞21) 

illustrated that newsroom managers were holding a somewhat mixed discourse of 

ǲalgorithmic sublimeǳ that tend to mitigate the damaging effects these could have on 

journalism practiceȄsuch as leaving humans asideȄto focus instead on the 

opportunity to augment journalismǯs public spirit.   

 

1.2 ALGORITHMS IN NEWS PRODUCTION: MAIN APPLICATIONS 

 
To get a better grasp on the use of algorithms for news production, I will give here a 

brief overview of their main domains of application: first, I will touch on the use of 

data mining techniques for investigative journalism, then look into the deployment 

of automated fact-checking to verify content at scale; second, I will delve into the rise 

of automated journalism and illustrate how it constitutes the most advanced 

application of algorithmic news production at the moment.      

 

1.2.1 Data mining for investigative journalism and automated fact-checking 

 

Looking, first, at data mining techniques, Diakopoulos (2019) illustrates how 

advanced machine learning modelsȄin other words the use of algorithms to make 

 
5 In this study, Wu, Tandoc and Salmon focus on algorithmic automation, which news workers 
describe as incorporating a wide range of tasks such as data scraping for financial news, aggregating 
user-generated content and auto-publishing machine-written news.  
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statistical inferences or classifications based on a large corpus of dataȄwere used in 

investigative journalism to retrieve newsworthy material off a massive amount of 

documents. He cites the work of The Atlanta Journal Constitution, which managed to 

expose 2,400 doctors that have been disciplined for sexual misconduct in the United 

States while examining more than 100,000 records, using for that an algorithm that 

scored and sorted through documents based on the likelihood that an abuse had, 

indeed, actually occurred. 

That said, Stray (2019) highlighted how the use of such models in investigative 

journalism also comes with its own set of issues. He stressed that exposure to 

potential lawsuits in investigative journalism necessitates near perfect accuracy in the 

data mining techniques used. Stray detailed, in fact, how The Los Angeles Times 

accounted for the error margin of the machine learning model it used when 

examining whether 400,000 incident reports have been misclassified by the Los 

Angeles Police Department: even though the model was trained on 20,000 incidents 

collected over a year, the newsroom found a 24% error rate when reviewing a sample 

of 2,400 cases. The team then chose to feature estimates that compensate for this 

error margin. Stray also mentions difficulties in accessing the data in the first place, 

or the high-cost of deploying such models just for a one-off project. However, 

collaborative efforts that are being made in investigative journalism today could help 

solve these issues, as demonstrated by the growing use of machine learning 

techniques by the International Consortium of Investigative Journalists, in 

investigations like the ǲImplant Filesǳ, the  ǲMauritius Leaksǳ, the ǲLuanda Leaksǳ or 

the ǲPandora Papersǳ ȋWalker Guevaraǡ ͥ͜͞͝Ǣ Woodmanǡ ͥ͜͞͝Ǣ Díaz-Struck, Romera 

& Ledésert, 2020; Díaz-Struck et al., 2021).    

 

Another manifestation of algorithmic news production can be found in a range of 

initiatives aiming at automating fact-checking6. Diakopoulos (2019) identifies similar 

machine learning methods where a trained algorithmic model can be deployed on 

textual data so as to reveal claims that are worth fact-checking. This is for instance 

what Duke University Reporters' Lab has been doing to verify some of CNNǯs 

transcripts with a piece of software called ǲClaimBusterǳ. Diakopoulos also writes 

 
6 This part is based on a news article published with Poynter, which looked at a range of automated 
fact-checking initiatives (see Danzon-Chambaud, 2020).  
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about more basic methods that consist in matching textual data against a database 

made of previous fact-checks and of reliable data, as in the British charity Full Factǯ 

attempts to debunk false claims in screen captions.  

In his 2018 report for the Reuters Institute for the Study of Journalism, Graves 

essentially details the same two approaches; however, in the case of trained 

algorithmic models, he puts a special emphasis on stance detection, a machine 

learning technique that tries to figure out whether a claim is supported or not. This 

technique is mostly studied at a university level at the moment: recently, a research 

team at the University of Waterloo, in Canada, has built a stance detection tool able 

to detect fake news 9 times out of 10 (Waterloo News, 2019). That being said, a MIT 

research team pointed out that stance detection tends to reflect our own biases 

towards language (Gordon, 2019): for instance, negative statements are considered to 

be more likely to convey inaccurate views, and affirmative ones are more often 

associated with truth, thus necessitating new models to be developed. 

 

1.2.2 The rise of automated news 

  

In addition to data mining techniques, Diakopoulos also listed automated content 

production and newsbots as another way of using algorithms for news production 

purposes. Although they figure in two different chapters in his book, automated 

content production and newsbots can essentially be grouped together as they fall 

under the umbrella of ǲautomated newsǳ, a computer process generally understood 

as the auto-generation of journalistic text through software and algorithms, with no 

human intervention in-between except for the initial programming (Carlson, 2015; 

Graefe, 2016). Automated newsȄwhich is also sometimes referred to as  ǲautomated 

journalismǳ, ǲalgorithmic journalismǳ or ǲrobot journalismǳȄrelies on a basic 

utilisation of Natural Language Generation (i.e., NLG), a computer technique that has 

been used for several decades to generate text in areas like sports, finances and 

weather forecasting (Dörr, 2016). In the case of automated news, NLG algorithms are 

used to fetch information on external or internal datasets, this in order to fill in the 

blanks left on pre-written text. This resembles a bit the game ǲMad Libsǳ 

(Diakopoulos, 2019), as programmers or editorial staff need to come up with 
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templates that, on the one hand, include enough elements that can be predicted in 

advance and, on the other hand, can be connected to a big enough data flow.  

Because of these limitations, only a small range of stories can be automated 

this way, for instance election results, financial news or sports summaries. Although 

there is little machine learning involved at the moment, this is becoming a growing 

area of interest: some machine learning applications of NLG production are already 

being advertised on the websites of companies that specialise in delivering automated 

content to business, media, and governmental organisations alike (Narrativa, no date 

1); the European Union-funded project EMBEDDIA is looking at including elements 

of machine learning in automated news generated using pre-written templates to 

make it less formulaic and nicer to read (Leppänen, 2019; Rämö & Leppänen, 2021); 

and the Czech news agency ČTK has been experimenting with machine learning 

techniques to generate automated news templates, with the help of a research team 

at the University of West Bohemia (Stefanikova, 2019). 

Finallyǡ it is worth noting thatǡ nowǡ the use of the term ǲautomated 

journalismǳ can refer to automated audio broadcasts ȋsee Heiselbergǡ Blom Ƭ van 

Dalen, 2022) and automated news videos as well (see Thurman, Stares & Koliska, 

2022), although it is important to assess whether these remain NLG-to-audio and 

NLG-to-video technologies, without any human intervention in-between. There are 

also text summarisation efforts that are being made as of late, as in the Associated 

Pressǯ partnership with the firm Agolo to transform journalistic text into automated 

summaries for broadcast or social media (Marconi & Siegman, 2017), or in the 

Bavarian public service broadcaster Bayerischer Rundfunkǯs collaboration with the 

Technical University of Munich to turn written material into summaries, polls or 

quizzes for social media (Döllerer, 2021). However, I have decided not to include 

automated summarisation in my research as it does not feed on any new journalistic 

information.           

 

Automated news started to be more discussed in the 2010s as The Los Angeles Times 

began covering homicides in an automated fashion (Young & Hermida, 2015) and 

launched a tool to generate earthquake alerts (Schwencke, 2014), while The 

Associated Press partnered with the firm Automated Insights to automate corporate 

earnings stories (Colford, 2014). Proponents of automated news typically develop 
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their technology in-house, outsource it to an external content provider or use third-

party solutions that let journalists design their own automated stories. For instance, 

the Washington Post developed an in-house tool to produce short automated pieces 

during the 2016 Rio Olympics (WashPost PR Blog, 2016); Le Monde collaborated with 

the firm Syllabs to automatically cover the results of the 2015 regional elections in 

France (Rédaction du Monde.fr, 2015); and the BBC subscribed to an online platform, 

Arria NLG Studio, that lets journalists template out their own automated stories using 

a type of No-code language that makes it accessible to editorial staff with little 

computing experience (Molumby & Whitwell, 2019).  

As for its types of usage, automated news can be used to publish simultaneously 

at scale, as the Swiss media group Tamedia did with the generation of almost 40,000 

hyperlocal stories to report on the outcome of a referendum (Plattner & Orel, 2019), 

or serve as first drafts to assist journalists with their own writing, as this seems to be 

the case at Forbes and at the Wall Street Journal (Willens, 2019; Zeisler & Schmidt, 

2021). ǲHuman-in-the-loopǳ approaches like these are especially relevant when 

handling edge cases as, according to Broussard (2018, p. ͣͣ͝Ȍǡ ǲthere are things that a 

human can see that a machine canǯtǳǤ Sometimes, automated news is generated 

seamlessly as it connects to the organisationǯs content management system; at other 

times, it requires setting it up elsewhere and clicking on a command to generate it, 

which still counts as automation as no human intervention is made to the text. This 

also applies to automated visualisations that can come with text.    

 

1.3 THESIS OUTLINE 

 

In this introduction, I have outlined how the relationship between technology and 

journalism goes beyond Pavlikǯs assumption that ǲjournalism has always been shaped 

by technologyǳ. Instead, as shown by Schudson and Örnebring, this relationship is 

more complex: mass media also drive the demand for technological innovation and 

technology can be leveraged to reflect the needs of a value system, which in turn 

contributes to shape journalism practice. Besides, as reported by Powers, news 

workers can react to new technological capabilities being brought into the newsroom 

in three ways: first, by seeing them as an extension of occupational practices; second, 

by perceiving them as a threat that needs to be subdued; third, by considering them 
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to be fertile ground for the reinvention of occupational norms and practices. In this 

PhD dissertation, I will take all these reflections into account to better explore the 

perceived impacts of algorithmic news production on media practitioners and 

journalism practice as a whole. As its most developed application, automated 

journalism is an adequate case study to investigate and will remain the focus of this 

research thesis, which makes a unique contribution to the field of journalism studies 

and to social science in several ways. 

 First, this study isȄat the time of writingȄthe most comprehensive overview 

of the deployment of automated news across a wide range of organisations and in 

many countries: as part of this research, contact was made with 33 media 

practitioners, technologists and executives working at 23 news organisations that are 

based in 13 countries, thus expanding on earlier exploratory work that used content 

analysis to have a wider view of how automated journalism is implemented within 

newsrooms (van Dalen, 2012; Carlson, 2015). To be able to critically investigate the 

changes it brings to journalism practice, I rely on a distinctive utilisation of Actor-

network theory to map out the main transformations that it is going through, 

combined with Bourdieuǯs Field theory to be able to tell the power dynamics that this 

creates. More importantly, my thesis posits that working with automated news 

reveals the existence of new form of cultural capital that news workers need to 

acquire, which I call distinct-abstract capital in that they need to conjugate the 

specifics of journalism practice with the kind of abstract reasoning that is at the core 

of computer programming.  

 

In chapter 2ǡ I will follow up on Örnebringǯs lead and address the wider societal 

context that surrounds the adoption of automated newsȄbe it technological (i.e., 

datafication and renewed interest in artificial intelligence) or journalistic (i.e., 

tensions between journalism practice and technology adoption). Then, I will look at 

the main debates in automated journalism research so as to determinate an 

appropriate research gap.  

In chapter 3, I am introducing Actor-network theory and Bourdieuǯs Field 

theory as my two frameworks of choice, then detail how I went on to further 

operationalise Field theory as it is most suited to investigating critical aspects of 

automated news.  
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Chapter 4 summarises the methodology used in this PhD dissertation, from 

ontological positions to a detailed account of the procedures that I have chosen to 

follow. 

In chapter 5, I start off my  empirical inquiry with a descriptive account of how 

automated news was used to cover COVID-19, how the BBC experimented with it in 

20219 and how it was employed across a wide range of media organisations based in 

different countries.  

In chapter 6, I proceed to a more critical approach where I investigate the way 

media practitioners react to automated news, by looking first at the challenges of 

having to rely on external datasets to set it up, then at the necessity for media 

practitioners to develop a ǲcomputational thinkingǳ mindset and, third, at the 

tensions occurring between editorial staff and, one the hand, technologists in news 

and, on the other hand, players external to journalism, in this case Big Tech 

companies.  

Finally, in chapter 7, I answer the research questions I have set out in this 

dissertation and reflect on their main takeaways as well as on this thesisǯ 

contributions to theoretical considerations and journalism studies. I also list down 

practical recommendations for more industry-focused applications of this research 

thesisǯ findings.    
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2 LITERATURE REVIEW 

 

 

In the introduction, I have delved into the complex relationship between journalism 

and technology, demonstrating that, on the one hand, it involves a mutual shaping 

relationship and that, on the other hand, the way technology is used can be 

influenced by societal context (i.e., capitalism), which in turn results in shaping 

journalism practice. In this chapter, I will first reflect on the latter while looking at 

the wider technological and journalistic context that surrounds the adoption of 

automated news, then introduce a review of automated journalism research to 

identify an appropriate research gap and to come up with my research questions for 

this study. 

 

2.1 DATAFICATION AND NEW ǲSPRING OF AIǳ 

 

To all appearances, the societal context that surrounds the adoption of automated 

news seems to be partly revolving around two technological changes that have been 

occurring over the last decades and that have provided fertile ground for the 

development of this technology: first, data collection and processing at scaleȄalso 

known as dataficationȄsecond, the use of ever more advanced algorithms to be able 

to interpret this wealth of data. In this section, I will give a brief overview of both 

phenomena before bringing in critical considerations that relate to these technical 

breakthroughs.   

 

2.1.1 Increased datafication in all strata of society 

 

Mayer-SchÚnberger and Cukierǯs ȋ͜͞͝͠Ȍ definition of datafication constitutes a good 

starting point to reflect on data collection and processing at scale. Departing from the 

word ǲdata̽̽ in its original senseȄwhich in Latin means ǲgivenǳ as to express a fact 

that is taken for grantedȄthey stress that the use of this word now rather refers (p. 

ͣͤȌ to ǲa description of something that allows it to be recordedǡ analyzedǡ and 

reorganizedǳǤ Although Mayer-Schönberger and Cukier ackowledge that collecting 
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information on citizenry has been going on since biblical timesȄfor instance through 

censuses or underwriting risk in insurance policiesȄthey nevertheless bring our 

attention to a new process whereby ǲall things under the sunǳ are being collected and 

rendered in a digital form:   

 

There's no good term to describe what's taking place now, but one that helps 
frame the changes is datafication (...). It refers to taking information about all 
things under the sunȄincluding ones we never used to think of as information 
at all, such as a person's location, the vibrations of an engine, or the stress on 
a bridgeȄand transforming it into a data format to make it quantified. 
 
(Mayer-Schönberger & Cukier, 2014, p. 14)  

 

 

Today, this process of datafication is mostly visible to us in the domain of 

online advertising, as a wide range of web metricsȄlike click-through rates and 

average time spent on page, but also demographic information, location and past 

online behaviourȄare being used to target potential clients and generate profits. This 

is especially true in the platform economy, as Big Tech companies closely monitor 

and collect usersǯ data to monetise itǡ in addition to controlling access to it via 

application programming interfaces or APIs (van Dijck, Poell & de Waal, 2018). This 

datafication turn has become even more acute in recent years with the adoption of 

mobile devices that can be paired with location-based services (i.e., GPS, cellular 

masts, WiFi network) or that are equipped with sensors able to detect movements 

(i.e., accelerometers, gyroscopes, compasses) as well as surroundings (i.e., 

barometers, light and proximity sensors). Moreover, the use of these devices has given 

rise to a form of data collection even more centred around an individualǯs own 

behaviours and characteristics: lifelogging or the quantified self. If lifelogging speaks 

to recording activities using wearables (e.g., a pair of smart glasses) in order to 

constitute a sort of visual memory of someoneǯs life to pass it on to future generations 

(Gurrin, Smeaton & Doherty, 2014; Lupton, 2016), the quantified self rather refers to a 

more calculation-heavy approach of ǲusing numbers as a means of monitoring and 

measuring elements of everyday life and embodimentǳ ȋLuptonǡ ͜͢͞͝ǡ pǤ ͥȌǡ for 

instance keeping a tally of performances when exercising.  By the mid-2010s, the 

quantified self movement was considered to be only followed by (ibid., pǤ ͥ͠Ȍ ǲa 
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disparate group of fitness aficionadosǡ medical maniacsǡ and tech junkiesǳ, but now a 

single look at all the wrist-worn devices to measure sleep or health available on the 

market clearly points to a surge of interest in these types of products, and in the 

ǲquantifiedǳ way of life that comes with it.  

Finally, the new frontier of datafication can most certainly be found in the 

recent push to move towards linked data, a new form of Internet governance that aims 

to develop a common set of standards when creating metadata, which can then be 

rendered under nodes and relationships in knowledge graphs (see Figure 1). The 

primarily goal of linked data is to make content on webpages more machine-readable 

and better interconnected with other material, so as to have a much more holistic 

view of a person while linking unconnected pieces of information or open data. As 

such, linked data has been advocated for by Internet pioneer Aaron Swartz (2013, p. 

͡͠Ȍ whoǡ shortly before his deathǡ touched on the idea of ǲletting software use the vast 

collective genius embedded in its published pagesǳ. Now, one of its main proponents 

is the founder of the World Wide Web, Tim Berners-Lee, who sees in linked data the 

opportunity for users to take back control over their own data.  

 

 
 

Figure 1: Knowledge graph example. A ǲknowledge graphǳ helps visualise linked 
data through nodes and relationships between entities, as in this mock-up example 
of a knowledge graph that can be used in nursing. Source: Hussey, Das, Farrell, Ledger 
& Spencer, 2021.     
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2.1.2 Towards more advanced machine learning techniques 

 

In parallel with mass data collection and processing, the use of ever more advanced 

algorithms to be able to interpret this dataȄfor instance while making classifications 

or, more importantly, predictions based on itȄhas become even more critical. Over 

the years, the development of these types of techniques has stirred up a debate around 

two approaches, which have come to shape the field of artificial intelligence as a 

whole (Cardon, Cointet & Mazières, 2018): first, the symbolic approach or ǲGood Old-

Fashioned Artificial Intelligenceǳ as Haugeland ȋͥͤ͝͡Ȍ called it, which is based on 

specific rules being encoded in expert systems (i.e., computer systems that emulate 

human decision-making abilities); second, the connectionist approach, which stands 

for computer systems mimicking the functioning of the brain while processing data 

through several layers of artificial neurons (generally through attributing a weighting 

score), and which are also known as neural networks. To a certain extent, template-

based techniques that largely prevail in automated news at the moment (see section 

1.2.2) can fall under the umbrella of symbolic expert systems. 

Although symbolic approaches have been at the forefront of artificial 

intelligence research from the mid-1950s to the end of the 1990sȄand culminated 

with IBMǯs computer system Deep Blue beating chess champion Garry Kasparov in 

1997Ȅconnectionist approaches have since made a comeback, most notably in the 

domain of computer vision after Krizhevsky, Sutskever and Hinton introduced a 

whole new benchmark in 2012 with a new type of neural networks that was made 

possible using graphical processing units (GPUs), a computer chip that was so far 

employed to power present-day video games7. Just as in symbolic approaches, one of 

the latest landmarks in connectionist AI also has to do with a computer beating a 

world-renowned champion at his own game: in 2016, a program developed by 

Googleǯs subsidiary DeepMindȄwhich made use of neural networks and more 

 
7 In 2018, the New York Times reported that high demand for GPUs was putting a strain on available 
supplies, not just because of piqued interest in neural networks, but also because of cryptocurrency 
mining, which requires the same kind of high computing power that is provided by this type of 
hardware (Metz, 2018).    
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symbolic tree search methods (Silver et al., 2016)Ȅmanaged to beat champion Lee 

Sedol at the extremely complex game of Go.       

 After two periods known as ǲAI Wintersǳ in the 1970s and at the turn of the 

1990s (Cardon, Cointet & Mazières, 2018), the field of artificial intelligence is currently 

undergoing a new ǲSpringǳ that is mostly related to growing interest in machine 

learning, a set of computer techniques that essentially rely on three kinds of statistical 

calculations: one known as supervised learning, which employs mathematical 

formulas such as linear regression and k-nearest neighbours classification to make 

predictions out of a wide range of data; another one known as unsupervised learning, 

which makes use of other formulas such as clustering and principal component 

analysis to interpret patterns based, again, on mass data collection; and finally, one 

known as reinforcement learning, an elaborated technique where both predictions 

and interpretations are put in confrontation in a sort of iterative loop until a desired 

output is reached.     

An example of this last type of learning can be found, for instance, in 

generative modelling with the development of adversarial neural networks (see 

Figure 2): in this caseǡ a ǲgeneratorǳ algorithm processes training dataǡ such as a 

database of real peopleǯs facesǡ in order to predict what a generic face would look like 

just by making inferences on some of their traits; a synthetic face generated this way 

is then passed on to a ǲdetectorǳ algorithmǡ which makes use of similar neural 

techniques to detect whether it is a fake or a real personǯs faceǡ and forwards its 

feedback to the generator algorithm so that it can compute a more realistic face to be 

evaluated again. This goes on in a sort of iterative loop until the detector algorithm 

mistakes a computer-generated face for an real one, in which case the desired output 

has been reached. 
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Figure 2: GAN architecture. In a generative adversarial network (GAN), a generator 
algorithm (bottom) processes training data so as to come up with a synthetic face that 
is then evaluated by a detector algorithm (right)Ȅalong with real peopleǯs faces ȋtopȌǤ 
Feedback is sent to the generator algorithm every time a synthetic face is labelled as 
ǲfakeǳ by the detector algorithm, so that it can compute a more realistic face to be 
examined again. Success is achieved when the detector algorithm mistakes a virtual 
face for a real one. Source: Wang, She & Ward, 2020.         

 

 

These reinforcement learning techniques have made possible the generation 

of ǲdeep fakeǳ videosǡ whichǡ most of the timeǡ are used as spoofs to depict celebrities 

in a fun way, like representing American actor Nicolas Cage under the traits of an 

Austrian governess in the 1965 movie The Sound of Music (Thorfinn Karlsefni, 2019). 

That being said, deepfakes also bears more concerning impacts in relation to the 

generation of fake news, like when the environmental group Extinction Rebellion 

Belgium produced a deep fake video showing Belgian prime minister Sophie Wilmès 

giving an official speech linking COVID-ͥ͝ and previous pandemics to humanǯs 

exploitation and destruction of the environment (Galindo, 2020) or, even more 

worryingly, when another one depicted Ukrainian president Volodymyr Zelenskyy 

telling his troops to stop fighting Russia, even though in this case it was of poor 

quality (Allyn, 2022). 
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2.1.3 Datafication and AI: critical concerns 

 

If anything, the development of deep fake technologies demonstrates the need to take 

a look at the less positive sides of all these technical breakthroughs. For instance, 

Zuboff (2019) argues that collective ignorance of personal data being processed for 

commercial purposes paves the way to a form of ǲubiquitous renditionǳ andǡ 

consequently, to a new form of surveillance capitalism that revisits Adam Smithǯs 

allegory of the invisible hand: according to Smith, unknowable market dynamics call 

for free enterprise and less state regulation so that an invisible hand can then arrange 

a way to the ǲwealth of the nationsǳǤ In Zuboffǯs argumentǡ though, the form of mass 

data collection and processing that is being done by surveillance capitalists gives them 

a competitive advantage, for they are able to access detailed information that helps 

anticipate the invisible handǯs actionsǤ At the same timeǡ they actively seek out the 

same kind of unobstructed marketplace that Smith wanted, so that they can continue 

exploiting what Zuboff (p. 498) calls surveillance capital, made-for-profit material 

that ǲderives from the dispossession of human experienceǡ operationalized in its 

unilateral and pervasive programs of renditionǳǣ  

 

The combination of knowledge and freedom works to accelerate asymmetry 
of power between surveillance capitalists and the societies in which they 
operate. This cycle will be broken only when we acknowledge as citizens, as 
societies, and indeed as a civilization that surveillance capitalists know too 
much to qualify for freedom. 
 
(Zuboff, 2019, p. 499) 

  

 

Another important concept to talk about is dataveillance, a term coined more 

than 30 years ago by information technology specialist Roger Clarke to address the 

more coercive aspects of scrutinising records, but which has been reinterpreted ever 

since to include digital practices as a whole. In this sense, Raley illustrates how 

dataveillance is well concealed when she remarks (2013, p. 125) that ǲthe syncing of 

browser history with personal and application data has successfully and for the most 

part uncontroversially been situated under the rubric of Ǯenhanced user experienceǯǳǤ 

Besides, van Dijck (2014) observed that dataveillance practices did not fall only on 
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Tech Giantsǯ shouldersǡ but also involved a whole apparatus that included 

government agencies, as this proved to be the case when the Snowden Files revealed 

that the National Security Agency, in the United States, was collecting social media 

userǯs data for surveillance purposesǤ 

Lastly, Couldry and Mejias (2019a) suggested that, to a certain extent, 

surveillance practices linked to mass data collection and processing can be related to 

the form of continuous appropriation that characterised historical colonialism. 

Couldry and Mejias introduced the concept of data colonialism, which draws a 

parallel between data exploitation and colonial empires tapping into another 

countryǯs resources and manpowerǤ According to themǡ colonial power is no longer 

to be understood as foreign settlement only, but also as a form of might that is being 

held by Western technological companies like Amazon, Apple, Facebook and Google, 

but also Chinese ones like Baidu, Alibaba, and Tencent:  

 

More explicitly defined, data colonialism is our term for the extension of a 
global process of extraction that started under colonialism and continued 
through industrial capitalism, culminating in today's new form: instead of 
natural resources and labor, what is now being appropriated is human life 
through its conversion into data. The result degrades life, first by exposing it 
continuously to monitoring and surveillance (through which data is extracted) 
and second by thus making human life a direct input to capitalist production. 
Data colonialism is, in other words, an emerging order for appropriating and 
extracting social resources for profit through data, practiced via data relations. 
 
(Couldry and Mejias, 2019b, p. XIX) 

 

 

As for recent machine learning models, concerns about maintaining 

stereotypes against marginalised communities in the way training data are selected 

and set constitute yet another source of preoccupation, which is further reinforced 

by a failure to recruit specialists with a diverse background in Silicon Valley. Such 

observations are shared by Gebru (2019), who noticed that not only these types of 

algorithmic biases are not addressed because they do not affect the dominant group 

in the industry, but also that they contribute to further targeting oppressed groups. 

She takes an example from machine translation: a Palestinian was detained for a few 

hours by Israeli Police after his Facebook post that said ǲgood morningǳ in Arabic was 
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translated into ǲattack themǳ in Hebrew and ǲhurt themǳ in English. Gebru (2019, p. 

͞͞Ȍ argues that ǲstructural issues at playǳ made this embroilment possibleǡ as ǲthe 

oppression of Palestinians also makes it more likely that whatever translation errors 

that do exist are more harmful towards themǳǤ She goes on to say (ibid., p. 20) that 

ǲtools used by Google and Facebook currently work best for translations between 

English and other western languages such as French, reflecting which cultures are 

most represented within the machine learning and natural language processing 

communitiesǳǤ To herǡ this becomes even more of a problem with projects like the 

Extreme Vetting Initiative that was once brought forward by the United Statesǯ 

Immigration and Customs Enforcement agency, which envisaged at a time using 

machine learning to make predictions on whether foreign visitors could positively 

contribute to the country or were, instead, at risk of committing criminal or terrorist 

acts (see Harwell and Miroff, 2018). She deplored that only a few groups within the 

artificial intelligence community were truly speaking up against proposals like this, 

and that the ȋpǤ ͞ ͠Ȍ ǲextreme underrepresentation of marginalized groups in the latter 

community makes it even more difficult for them to careǳǤ 

 

In this section, I gave a brief overview of datafication and recent advances in machine 

learning, which I am connecting to a set of critical considerations to show their 

downsides as well. As automated news can be understood as a technological 

development that is directly grounded in this socio-technical context (e.g., growing 

access to open data and machine learning techniques to improve automated news), 

it is therefore essential to investigate it with a critical eye. However, the societal 

context that surrounds the adoption of automated news would not be complete 

without having a more thorough look at the way media practitioners reacted to new 

technological capabilities being brought into the newsroom, which I am going to do 

next.  

 

2.2 INVESTIGATING THE JOURNALISTIC CONTEXT 

 
Now that I have established the wider technological context that surrounds the 

adoption of automated news, I will look at the more journalistic context that saw 

technology being introduced into the newsroom. This is no easy feat as it could be 
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traced back to the invention of print technologies and as it may involve, as seen in 

the Introduction, a certain degree of technological determinism. To mitigate this, I 

will rather show that, instead of technology, political influences dominated the age 

of print and television news, before a shift occurred towards more audience and 

advertising types of pressures in the digital era.  

 
2.2.1 Print and television: political and commercial pressures 

  

Studies on newsroom practices have been envisaged as early as the beginning of the 

twentieth century, when Weber presented at the first Congress of Sociologists in 1910, 

in Frankfurtǡ his vision for a ǲsociology of the pressǳǤ He proposed to examine not only 

ǲthe product at handǳ ȋiǤeǤǡ newspapersȌǡ but also ǲthe fate and the situation of 

journalism as a professionǳ ȋWeberǡ ͥͣ͢͝ǡ pǤ ͜͜͝ȌǤ To conduct this massive study that 

would have potentially encompassed the German, French, English and American 

media markets, Weber considered using questionnaires to collect information on the 

journalists themselves and on newsroom practices of the time (Weber, 1998). 

Howeverǡ Weberǯs plan was thwarted after he got embroiled in a legal dispute with a 

newspaperǡ making him think that journalistsǯ distrust would be too much of an 

impediment to properly conduct the research (Hennis, 1998). Consequently, 

empirical work into newsroom practices only started in the 1950s, and on a much 

smaller scale than the one envisioned by Weber.  

Two fundamental studies can be seen as laying the groundwork for this type 

of investigation: one conducted by Manning White in 1950 and another carried out 

by Breed in 1955 (see Reese and Ballinger, 2001). While Manning White analysed the 

thought process that guided a wire editorǯ selection and rejection of news items in a 

local newspaper, Breed rather focused on hidden mechanisms of control that help 

publishers ensure that journalistic staff abide by their editorial policies. The influence 

of the political sphere onto journalism practice thus begins to be noticeable. 

In Manning Whiteǯs articleȄthe first of its kind in gatekeeping media 

studiesȄthis form of power wielded by the political sphere is visible in strong 

political statements made by ǲMrǤ Gateǳǡ the observed wire editorǤ Coming back to 
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the reasons as to why he discarded a wire story over another8, Mr. Gate indicated in 

a number of cases that he considered this to be ǲpropagandaǳǤ In another instanceǡ he 

shared that a person mentioned in a story was being ǲtoo RedǳǤ In additionǡ Manning 

White also observed (1950, p. 388-ͤͥ͟Ȍ that ǲin almost every case where he had some 

choice between competing press association stories Mr. Gates preferred the 

Ǯconservative9ǯǳǤ The wire editorǯs political orientations were verified at a research 

stage where he answered follow-up questions:  

 

I have few prejudices, built-in or otherwise, and there is little I can do about 
them. I dislike Truman's economics, daylight saving time and warm beer, but 
I go ahead using stories on them and other matters if I feel there is nothing 
more important to give space to. I am also prejudiced against a publicity-
seeking minority with headquarters in Rome, and I don't help them a lot. 
 
(Manning White, 1950, p. 390) 

 

 

Beyond his own subjective views, Mr. Gates also recognised prioritising stories 

ǲslanted to conform to our editorial policiesǳ ȋibid., p. 390), thus revealing the 

influence of the political field that is made through the publisherǯs editorial lineǤ It is 

this aspect that Breed set out to explore in his article on the forms of social control 

that make journalistic staff abide by these policies. Breed essentially lists out six forces 

that keep the ǲpotentially intransigent stafferǳ at bay ȋͥ͝͡͡ǡ pǤ ͥ͟͞ȌǤ These areǣ 

institutional authority and sanctions; feelings of obligation and esteem for superiors; 

mobility aspirations; absence of conflicting group allegiance (e.g., absence of a union 

combatting this policy); the pleasant nature of the activity (i.e., editorial staff stay in 

the newspaper business when they could go after better paid opportunities); and, 

finally, news become a value, meaning that a go-getter attitude among journalists to 

get news as fresh as possible takes precedence over challenging their publisherǯs lineǤ 

Although there is room for manoeuvre amidst those (e.g., taking advantage of foggy 

areas within the publisherǯs own policyǡ or even leaking stories to a competitor to see 

 
8 The wire editor was asked to comment on each of the copies he rejected every day, over a seven-day 
period. 
9 Manning White speaks of ǲconservativeǳ political leaningsǡ but also of MrǤ Gatesǯ preference for a 
more conservative writing tone.  
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them released elsewhere and then make the case for publication), they nevertheless 

testify of the influence of the political sphere on journalism practice. 

 

In addition to these early empirical investigations into print newsrooms, it is also 

worth looking at another stream of research that documented journalistsǯ work 

routines in the 1970s and 1980s, while focusing by and large on the impacts of 

television. Similarly to Manning White and Breed, these scholarship reasserted the 

prevalence of political influences on journalism practice, although economic 

influences driven by audience and advertising considerations started showing. To 

begin with, newsroom researchers like Gans (1979), Tuchman (1978) and Fishman 

(1980) have illustrated howȄfor pragmatic, practical and efficiency reasonsȄmedia 

practitioners heavily relied on established sources, thus further reinforcing their 

legitimacy.  

For instance, Gans (1979, p. 282) describes the process through which 

journalists choose powerful sourcesǡ assuming that they are ǲthe most easily and 

quickly availableǡ as well as most reliable and productiveǳǡ and also ǲthe most 

efficientǳ10. Gans also remarked (ibidǤǡ pǤ ͤ͟͞Ȍ that ǲit is efficient for journalists to 

respect the power of sourcesǳǡ because ǲif they did not regularly choose influential 

sources, news firms and journalists would have to spend time and monies to fend off 

their pressureǳǤ Likewiseǡ Tuchman (1978, p. 212) detailed a similar way of working 

whereby ǲnews processing is itself routinized according to the way occurrences at 

legitimated institutions are thought to unfoldǳǤ According to her typology of story 

formats (Tuchman, 1973)Ȅwhere ǲspot newsǳ covers unanticipated events ȋeǤgǤǡ 

breaking newsȌ and ǲcontinuing storiesǳ those that unfold over time ȋeǤgǤǡ 

parliamentary proceedings, lawsuits, etc.)Ȅshe observed (1978, p. 212) that, for 

efficiency reasonsǡ ǲpredicting the course of continuing stories at legitimated 

institutions enables editors to plan which reporters will be available for spot-news 

coverage on any one dayǳǤ Fishman ȋͥͤ͜͝Ȍ goes even further to say that news 

organisations benefit from what he calls a ǲwelcomed subsidyǳǡ which takes the form 

 
10 Here, efficiency must be understood not in terms of pure economic benefits, but as the most rational 
way to allocate staff, air time, print space or production time to deliver news as fresh as possible, at a 
given pre-set time. 
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of informational material prepared in advance by institutions and that comes at no 

cost for them:  

 

Imagine the labor costs to a news organization if it did not have such 
bureaucracies to rely on for this essential work. The organization simply could 
not cover the scope of news it is accustomed to presenting without a massive 
increase in labor costs. In effect, an enormous network of governmental 
agencies, corporate bureaucracies, and community organizations underwrite 
the costs of news production. The modern news organization is predicated on 
this invisible subsidy. 

Under inflexible deadlines and expectable increases in story quotas, 
reporters and editors cannot resist the preformed, pre-scheduled, and factually 
safe raw materials that bureaucracies provide. By propping up advertising 
revenues and at the same time holding down labor costs, news organizations 
create the work conditions which necessitate a reliance on the free services of 
agencies outside the newsroom.  
 
(Fishman, 1980, p. 151-152) 

 

 

In the end, these processes of facilitating journalistic work can be seen as 

further legitimising existing power structures. As an illustration of this, Fishman 

argues (ibidǤǡ pǤ ͝͡͞Ȍ thatǡ in exchange for these ǲfree servicesǳǡ the media ǲbestow on 

routine news sources equally valuable servicesǣ publicity and legitimationǳǤ Tuchman 

(1978, p. 212) witnesses the same dynamics when journalists seek out reactions to a 

news story since they generally go after the same legitimated sources like ǲgovernorsǡ 

mayors, presidential aspirants, senators, other legislators, and quasi-legitimated 

leadersǳǤ To herǡ chasing Republicans and Democrats for comments not only 

embodies the current political landscape, but also participates in further legitimising 

it. 

 

Along with political influences, other forces driven, this time, by economic 

considerations like audience and advertising pressures also penetrated the area of 

journalismǤ Even though Gans ȋͥͣͥ͝Ȍ touched on ǲaudience powerǳǡ he held that it 

had less influence than ǲsource powerǳǡ as according to him the news media were 

providing audiences with a great deal of stories they did not care about, thus making 

him think that they rather acted as ǲspectatorsǳ who were unable to shape news 

content. He went on to suggest (ibid., p. 284) that, in theory, audiences should have 
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more influence than power sourcesȄfor they could choose to reject all of these stories 

all at onceȄbut practically speaking ǲthe audience could exert such power only by a 

mass boycott, requiring the nearly impossible task of transforming itself from a 

heterogeneous aggregate of spectators into an organized and mobilized movementǳǤ 

By contrast, Epstein (1973) viewed audiences as having a greater sense of 

agency. According to him, national television news does not have a significant 

audience of its own and mostly inherits viewers from preceding programs. This, in 

turn, means that should producers engage more overhead costs to widen the scope 

and quality of news, this may not necessarily translate into more viewers and 

advertising revenues. As Epstein put it (ibidǤǡ pǤ ͢͜͞Ȍǡ ǲthere is no economic incentive 

to spend money on searches for original information, or intelligence gathering, since 

it is not presumed that scoops, exclusives or original reporting significantly increase 

the audienceǡ and hence the revenueǡ for network newsǳǤ Consequentlyǡ he notesǡ 

these networks rather rely on stories already published in the New York Times or that 

are dispatched to them through wire services or via other sources. This situation 

echoes the lack of incentives to invest in investigative reporting, both in print and 

television news (see Hamilton, 2018), as this format generally comes with a lengthy 

amount of fieldwork and research. 

On a somewhat discursive note, it is worth mentioning that, in his study of 

televised news, Altheide (1976) demonstrated that the news making process acts as a 

medium in itself, a medium through which reality is filtered out and distorted so as 

to be able to hide all of the influencesȄincluding commercial and political onesȄ

that shape media practitionersǯ views on the worldǤ Altheide introduces the concept 

of ǲnews perspectiveǳǡ which stands for the idea thatǡ for practical purposesǡ events 

are being framed as a narrative with a beginning, middle and end. As he writes (ibid., 

p. 173-ͣ͝͠Ȍǡ ǲrules of thumbǡ editing techniquesǡ marketing researchǡ use of themes 

and anglesǡ and even writing a story to fit with another to make the Ǯshow flowǡǯ has 

become the rational way to change the world in order to present it as newsǳǤ In a wayǡ 

this bears resemblance to the form of technological determinism portrayed by 

McLuhan (see section 1.1), where the medium itself carries a power of its ownȄ

although in this case it is to better hide away all of the external influences that shape 

journalistsǯ minds. Altheide further observed that the ǲnews perspectiveǳ sits in a 
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position of power, since it has become standardised practice in the industry and 

translates into job security, praise among peers and being awarded journalistic prizes. 

 

2.2.2 Tensions around metrics in digital media 

 

Looking now at the digital shift in the media industry that happened over the last few 

decades, two major forms of external influences appear to be visible: on the one hand, 

the aforementioned form of influence that is linked to audience and advertising 

pressures and, on the other hand, another external force driven, this time, by the 

growing importance taken by technologists and technological companies within 

newsrooms. As a matter of fact, the audience power described by Epstein (i.e., 

television ratings) seems to have evolved into the use of digital metrics to calculate, 

for instance, the number of page views or the amount of time spent on a webpage 

(see section 2.1.1). To comprehend these transformations, though, it is first necessary 

to have an good understanding of how the Internet reshaped the relationship 

between journalists and their audiences.   

In her ethnographic study of the New York Times in the digital era, Usher 

(2014) documented how pressures stemming from immediacyȄa core ideal of the 

World Wide WebȄtranslated into difficulties to conciliate the newspaperǯs print 

heritage with the perceived need to produce ǲ͞͠Ȁͣ ASAP newsǳǤ As she noticed (ibid., 

pǤ ͟͞͞Ȍǡ ǲjournalists did not know what to make of what seemed like an imperative to 

be responsive to the networked societyǳǤ Usher observed that journalists adopted new 

work routines, like writing contextual information ahead of time to get the news out 

as soon as possible and then updating it throughout the day. She also detailed that, 

although home page editors seemed to have a sense of how to manage their workload, 

they were rarely seen leaving their desks because of a non-stop flow of potential news 

storiesǤ Usher warned against the risks associated with what she sees as ǲchurnalismǡǳ 

ǲhamsterizationǳ and a ǲnews cycloneǳǡ conditions under which journalists are 

pushed (ibid.ǡ pǤ ͟͟͞Ȍ to ǲproduce content right awayǡ rather than taking time to think 

carefully about news judgementǳǤ This was visibleǡ for instanceǡ in a situation where 

journalists rushed into interpreting unemployment figures: they understood first that 

these trends were bad for the United Statesǯ economyǡ when the outlook was actually 

positive.  
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Amidst these changes, information and communication technologies also 

enabled a direct line of communication between journalists and their audiences, 

sometimes resulting in their work being challenged more easily. In his ethnographic 

study of the deployment of digital news at three newspapers (including the 

technology section of the New York Times), Boczkowski (2004) observed that online 

access made it possible for readers to have a say in shaping news content: they could 

transmit their views to journalists by email, while writing comments on the 

newspaperǯs online forum or when publishing their own newsletter on its websiteǤ 

Although it stands true to say that this is a more conversational approach to news 

making, Boczkowski also reckoned (ibidǤǡ pǤ ͤ͢͝Ȍ that it ǲopens the news to a higher 

degree of contestation, expressed either by direct conflict of opinions or indirect 

multiplicity of viewsǡ than the typical case of traditional mediaǤǳ That being saidǡ in 

their analysis of user-generated content on ͝͞ national United Kingdom newspapersǯ 

sites, Hermida and Thurman (2008) observed that traditional gatekeeping still 

remains strongly in place, since the vast majority of these websites prevent readers 

from posting comments directly on it without any prior check. According to them, 

this reflects the limited risk-taking nature of newspapers as well as editorsǯ concerns 

for trust, reputation and legal issues (see Thurman, 2008).  

 

Coming back to the use of digital metrics in recent years, this form of audience 

pervasiveness is most visible in the involvement of web analytics companies providing 

newsrooms with key indicators on performances (see Belair-Gagnon & Holton, 2018). 

In her ethnographic study of two online newsrooms; one in New York, one in Paris; 

Christin (2020) remarked that these audience metrics were indeed very much present 

in the mind of web journalists: they used these numbers so as to get a sense of who 

their readers are, as opposed to print journalists who rather used market surveys, 

anecdotal evidences like letters to the editor or their own imagination for that (see 

Nelson, 2021 for the way journalists perceive their audiences, which remains 

according to him rather ǲimaginedǳ than ǲtruly knownǳȌǤ  

As Christin detailed, these forms of representations gave rise, in both 

newsrooms, to tensions originating from two modes of evaluation: one being 

editorial-based, which emphasises quality content and peer approval, and another 

one being rather click-based, which gives preference to quantitative measures of 
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success like audience metrics. In her investigation, she uncovered a clash between 

these two modes of evaluation, as quality articles did not necessarily translate into 

increased metric scores. As she writes, there could be a connection to be made 

between these forms of audience pressures and precarious work conditions in 

journalism, which ultimately results in a diminution of the type of specialised 

coverage that is generally praised among peers:          

 

As we saw, when news organizations entered the chase for traffic, they began 
to publish more and faster. They relied on aggregation and clickbait headlines 
in order to increase their advertising revenues. They hired large numbers of 
flexible workers to keep their homepages ǲfreshǤǳ They engaged in relentless 
efforts to make their content more visible on Google, Facebook, and Twitter. 
These developments had editorial consequencesȄincluding an exponential 
increase in cat videos, scandal coverage, and contentious opinion pieces. 
 
(Christin, 2020, p. 153) 

 

 

Besides, Christin observed that differences between French and American 

journalistic work cultures had an impact on journalistsǯ self-perception vis-à-vis web 

metrics: whereas in the United States strong professionalisation that came as a 

reaction to early market pressures led to a certain distance between journalists and 

their audiences, in FranceȄsince the Dreyfus affairȄjournalists rather see 

themselves as intellectuals whose role it is to contribute to the public debate. As a 

result, American journalists seemed to be clearer about the fact that web metrics 

represent market pressuresȄand could choose to reject them as an encroachment to 

journalistic autonomy11Ȅwhile French staff writers valued those as an indicator of 

their own public relevance, even if aware of their market role too. In the latter case, 

this led to increased pressures as (ibidǤǡ pǤ ͝ ͡͡Ȍ ǲstaff writers experienced greater stress 

from the metrics that managers liked to critiqueǤǳ 

This state of self-alienation because of metrics was also documented by Petre 

(2021), who concluded after her fieldwork at the New York Times and Gawker that 

real-time metrics came along with a work intensification that brought stress and 

 
11 By contrast, Tandoc and Foo (2018, p. 53) reportedȄin their study of BuzzFeed NewsȄthat paying 
close attention to audiences could also be celebratedǡ as this may offer ǲan ideal for the field of 
journalism that isǡ in generalǡ struggling to keep its audienceǳǤ  
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exhaustion among news staff. However, according to her, this work intensification is 

also driven by journalistsǯ own urge to engage with analytics tools like Chartbeatǡ 

rather than coming from managerial pressures only. As Petre put it (ibid., p. 190), 

ǲonce metrics become deeply institutionalized in journalismǡ they are capable of 

intensifying journalistic work, extracting increased productivity, fostering 

competitive dynamics between colleaguesǡ and producing feelings of alienationǳǤ This 

is connected to what she calls the ǲtraffic gameǳǡ a non-stop competition where 

journalists contend with each otherȄand against themselvesȄso as to be able to 

boost their number of article views and social media engagements12.  

These gamified logics could be even more concrete, as shown in Ferrer-Conillǯs 

(2017) analysis of the system put in place at the sports news website Bleacher Report, 

which encouraged writers to achieve high metrics scores while rewarding them with 

virtual points and badges. Even though the journalists interviewed said they viewed 

this gamified system in a positive light, Ferrer-Conill wrote that, nevertheless, (ibid., 

pǤ ͣͣ͝Ȍ ǲthe fact that system dynamics shape their production patterns is a cause for 

concernǳǤ According to himǡ this resonated with previous controversies surrounding 

possible exploitative practices at Bleacher Report, like when the news website was, 

for a time, resorting to unpaid contributors. As Turner Broadcasting acquired the 

news website in 2012, the open contribution model was slowly phased out and the 

gamified system went through important changes, but remained visible in some 

areas. For Ferrer-Conill, this illustrates (ibid.Ȍ ǲthe problems of mixing data logics with 

traditional journalistic norms and valuesǳǡ especially as web metrics need to be 

intertwined with professional standards so as to set a news organisation apart and 

make it legitimate. 

 

2.2.3 Technologistsǯ growing influence in news making     

 

The second form of external influences that are linked to digital transformation 

within newsrooms involves technologists, who progressively gained in influence in 

the relationship they entertain with editorial and business colleagues (see Lewis & 

 
12 Petre also illustrated how metrics could be leveraged to advance journalistsǯ own goalsǡ sometimes 
even going against management as these metrics can make them aware of their true worth. For 
instance, she gives the example of Gawker writers invoking metrics to ask for promotions and raises.   
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Westlund, 2015b for a discussion of the interplay between technologists, editorial and 

businesspeople in cross-media news work). This relationship was characterised as 

being ǲfull of tensionsǳ in Nielsenǯs study ȋ͜͞͝͞Ȍǡ which investigated blogging 

developments at two Danish newspapers. He suggested that these tensions could 

accelerate innovation within newsrooms, but also be an impediment to change: 

Nielsen found that journalists were generally seen as being more sceptical and 

managers tight with money, while criticisms addressed to technologists rather 

revolved around a lack of commercial and editorial goals, as they were perceived as 

being eager to try everything out without necessarily having any rationale in mind. 

This drove him to say (ibid., p. 973) that, in present-day mediaǡ ǲtensions like these 

will be integral parts of the internal process as journalists, managers, and 

technologists work together (and sometimes argue and fight over) how tools like 

blogs, social networking sites, various applications, and mobile media should be 

integrated into their organizational practicesǳǤ 

These findings echo Westlundǯs observations ȋ͜͞͝͝Ȍ on tensions between 

ǲcreativesǡ suits and techiesǳ when it came to producing mobile media content at the 

regional newspaper Göteborgs-Posten, in Sweden. Even though these tensions were 

somewhat relatively mildȄone of them involving for instance the creation of an 

Iphone applicationȄWestlund still remarked (ibidǤǡ pǤ ͣ͟͞Ȍ that ǲthe techies were 

battling their historically weaker role in the organisation, associated with performing 

functions such as fixing bugsǳǡ or in other words being considered ǲa kind of service 

deskǳǤ That saidǡ this was about to change as the newspaperǯs board wanted to 

reinforce technologistsǯ status and authorityǡ reallocating some of them so that they 

sit closer to the editorial department.  

 

Just as technologists are gaining in influence in the newsroom, a technological form 

of pervasiveness is also perceptible in the way media practitioners upgrade their 

computer skills, one example being the expert use of social media to gather and verify 

content online, but also to engage audiences via dedicated roles like social media 

editor or community manager. Looking at the use of social media for crisis reporting 

at the BBC, Belair-Gagnon (2015) described the increased responsibilities taken on by 

ǲtech-savvy journalistsǳ who intertwined social media practices with journalistic 

work, most notably with respect to the User-Generated Content Hubǯs strategyǡ a 
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team dedicated to verifying user-generated content and dispatching it all across the 

BBC. As she noted, these new responsibilities also involved teaching colleagues on 

how to handle social media and participating in editorial meetings at the multimedia 

desk. According to Belair-Gagnonǡ the rise of these ǲtech-savvyǳ journalists can be 

explained by societal contextǡ as the broadcasterǯs efforts to rely on user-generated 

sources reflects a more general trend to be closer to audiences. 

 Despite the widespread adoption of social media strategies within newsrooms, 

these sources seem to be not benefiting from the same level of trust than those in 

traditional reporting. In their analysis of Twitter usage among Irish journalists, Heravi 

and Harrower (2016) indicated that, although journalists heavily rely on known and 

authoritative Twitter sources as part of their work routines, these sources are not 

necessarily trusted, thus leading them to use more well-established sources outside 

of social mediaǡ like officials or ǲǮreal-worldǯ networksǳǤ Another type of distrust may 

also be at play at a more organisational level, as Pignard-Cheynel and Amigo (2019) 

pointed out that positions like social media editor were faced with quite a high 

turnover rate, their proximity to marketing and participatory logics making them 

look more distant to the true spirit of journalism. 

Beyond the advanced use of social mediaǡ ǲtech-savvyǳ journalists can also be 

engaging with computer programming as part of their daily tasks, thus becoming  

ǲcomputational journalistsǳǤ Computational journalism can be understood as a 

discipline that initially addressed the use of advanced software in order to assist 

journalists with their work routines (see Cohen et al., 2011; Flew et al., 2012; Hamilton 

Ƭ Turnerǡ ͥ͜͜͞Ȍǡ but then expanded to cover journalistsǯ abilities to solve problems 

through abstraction and computing skills (see Diakopoulos, 2011; Gynnild, 2014; 

Stavelinǡ ͜͟͞͝Ȍǡ a form of mindset that is also known as ǲcomputational thinkingǳ 

(Wing 2008) and can generally be found in computer science. Computational 

journalists can therefore include creators of news applicationsȄwhich feature for 

instance maps, timelines and chartsȄwhere journalistic logic is involved, but also 

data journalists using their programming skills as part of data scraping activities (see 
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Karlsen & Stavelin, 2014)13. Following Diakopoulos (2019), these computational 

journalists can be trained in three ways: first, by embedding computational thinkers 

into editorial environments, as in the Knight-Mozilla Open News program that placed 

open source development fellows in newsrooms (see Lewis & Usher, 2013) so that they 

collaborate on developing solutions; second, by training journalists in advanced 

statistics ȋsee Heraviǡ ͥ͜͞͝Ȍǡ thus following Meyerǯs ȋͥͣ͟͝Ȍ recommendation for 

computer-assisted reporting (see section 1.1.2); third, by rethinking journalism 

curricula to have more computational and data journalism degrees available, but also 

doctoral degrees in computational journalism so as to be able to train educators as 

well. 

Among this group of ǲcomputationally minded journalistsǳ ȋUsherǡ ͤ͜͞͝ȌȄ

which, again, includes data journalists using programming skillsȄthere seems to be 

either a desire to break away from prevailing journalistic norms or, on the contrary, a 

willingness to maintain them. Regarding challenging norms, some computational 

journalists have been pushing for more open source transparency and participation-

oriented reporting, which is quite a split from standard journalism practice where 

ǲexclusivesǳ are highly sought-after and where journalists generally act as gatekeepers 

in news selection. For instance, Parasie and Dagiral (2013) found in their study of the 

Chicago area that programmer-journalists indeed value public access to information, 

including sharing code. They would vouch for giving audiences large and easy access 

to data, and for enabling them to combine it with other elements. As Parasie and 

Dagiral sustain, these stances are linked with ideals such as believing that 

technological artefacts represent a leap forward for democracy, which is characteristic 

of the open software and open government scene in Chicago, often described as 

liberal and progressive. 

 Likewise, in his analysis of British mainstream media, Borges-Rey (2016) 

observed that crowdsourced activities and collaborations outside the newsroom 

figure among the norms and conventions that data journalists wish to institutionalise 

in order to legitimate their practice. To him, this also acts as a buffer against 

 
13 Borges-Rey (2016, p. 838Ȍ makes a difference between a ǲdailyǡ quick turnaroundǡ generally visualisedǡ 
brief form of data journalismǳ for lighter and entertaining formats and a ǲthoroughly researchedǡ 
investigative form of data journalismǳǤ This distinction is similar to the ǲordinaryǳ and ǲthoroughǳ 
styles of data journalism identified in De Maeyer et al. (2015).  
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criticismsȄfor instance when readers attack their data sources or news anglesȄas 

data journalists ǲembrace this kind of public engagement as a natural part of their 

news reportingǳ ȋibid., p. 842). That said, data journalists may retain control over what 

they choose to shareȄor notȄcoming back in that sense to traditional notions of 

gatekeeping. For instance, Porlezza and Splendore (2019) revealed that almost all of 

the Italian data journalists they interviewed had a journalistic background before they 

acquired programming skills, and understood openness as giving readers a glimpse 

into journalistic know-how, but not as participating in the process. 

 Finally, computational journalists may also actually embrace journalistic 

norms as they stand, this so by emphasising their reporting skills over their 

programming aptitudes. This is essentially what Karlsen and Stavelin (2014) revealed 

while observing, for instance, journalists creating news applications in Norwegian 

newsrooms. They stressed thatȄeven though computational journalists need to be 

able to master (ibidǤǡ pǤ ͟͠Ȍ ǲboth the inverted pyramid structure of journalistic 

storytelling and basic iteration statements found in any programming languageǳȄ

they still see journalistic knowledge as being more important that programming 

skills, as those are viewed as a more of a technical tool bag as opposed to the 

ǲunbroken tradition of journalismǤǳ In a parallel with photojournalismǡ Karlsen and 

Stavelin asserted (ibidǤǡ pǤ ͟͠Ȍ that ǲas you do not want to hire any photographer as 

photojournalistȄyou do not want to hire any programmer to do computational 

journalismǳǤ Besidesǡ the computational journalists they interviewed said they saw 

using computers just like other journalists use notebooks, telephones or 

microphonesǣ ǲSometimes they write a computer program in C͛ǡ sometimes they findǡ 

install and use a new software tool to get a job done, and sometimes they use the 

more advanced features in Excelǳ ȋibid., p. 44). In Karlsen and Stavelin, it is therefore 

understood that computational journalists need to think of themselves as journalists 

first and foremost:      

 

To become a programming journalist you must accept that journalism goes 
before programmingǤ You need to be a journalist ǲby convictionǳ to avoid 
conflict and to be able to thrive in the newsroom. It is important to distance 
yourselves from the technologists working in the ICT (Information and 
Communications Technology) department. Your fellow journalists should not 
be in doubt whether you belong to the newsroom or ICT. You need to bypass 
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ICT by choosing lightweight technical approaches and find solutions that do 
not require direct assistance from ICT.  
 
(Karlsen & Stavelin, 2014, p. 44) 

 

 

In this section, I demonstrated how journalism practice underwent a shift, from being 

influenced mostly by the political sphere in print and television news to being 

pressured by audience and advertising types of influences in the digital age, and also 

by a new form of technological pervasiveness. While a new class of computational 

journalists seems to be challenging prevailing journalistic norms as they push for 

more openness and audience participation, the opposite is also true as they can 

actually embrace these norms, this by giving more importance to journalistic ideals 

than to computer skills only. As one may expect computational journalists to take a 

leading role in the development of automated news products due to their computing 

skills, this is even more so an important aspect to take into consideration. After 

having studied the wider technological and journalistic context that surrounds the 

adoption of automated news, I will take a look at the current state of research into 

this area so as to identify a proper research gap and to narrow in on my research 

questions.  

 

2.3 RESEARCH ON AUTOMATED NEWS 

 

To be able to have such an outlook, I conducted a systematic literature review that 

was published on Open Research Europe (Danzon-Chambaud, 2021a), whose findings 

are reproduced as-is or in a slightly modified form in the section that follows. 

Conducting such a review contributed to filling an important research gap asȄ

although Graefe and Bohlken (2020) conducted a meta-analysis that focused on 

readersǯ perceptionsȄnone had, so far, provided a more complete picture that 

included scholarship on practice as well. In this review, I concentrated on the key 

features of a selection of academic articles written on automated news, so as to have 

a comprehensive overview of the field. To do this, I retrieved documents in a 

systematic manner, using the following combined search query: "automated 

journalism" OR "algorithmic journalism" OR "robot journalism" OR "machine-written 
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journalism" OR "computational journalism"14. I searched five databases (i.e., Taylor 

and Francis, Sage, ScienceDirect, SpringerLink, and Scopus) and looked for material 

published between 2005 and mid-2020 so as to account for the last 15 years of 

research, a range that should accommodate this research as it goes back five years 

prior to the launch of The Los Angeles Timesǯ pioneering project on homicide coverage 

(see section 1.2.2). 

Out of close to 500 results, I selected articles written in English and that are 

based on empirical evidence so as to assess the latest findings in the field, and which 

presented an exclusive focus on automated journalism. As pointed out in section 1.2.2, 

I understood it as ǲthe process of using software or algorithms to automatically 

generate news stories without human interventionȄafter the initial programming of 

the algorithmǳ ȋGraefeǡ ͜͢͞͝ǡ pǤ ͝͠Ȍǡ a definition that I also stretched to any type of 

auto generated text so as to account for recent developments as well (see Lindén, 

2017a). In the end, my corpus was constituted of 33 scholarly articles on automated 

journalism (see Appendix A), a number that I am satisfied with given that automated 

news was introduced into newsrooms and attracted scholarsǯ attention only quite 

recently.  

To conduct an efficient review of the field, I looked, first, at variables that I 

could quantitatively measureȄsuch as semantical, chronological and geographical 

featuresȄthen at the research methods, fields of inquiry and theoretical backgrounds 

at play. To do this, I retrieved every keyword mentioned in the corpus, the years the 

articles were published online and also the countries they originated from, their 

domains of investigation and the methods used. Lastly, I collected information on 

theoretical considerations and on bibliographic references cited more than five times 

throughout the entire corpus. In a second step, I engaged with and critically assessed 

all of these meta-data so as to get a more qualitative understanding of the main 

debates dominating the field. No risk of bias was found, apart from limiting myself to 

articles written in English, a point that I address in the review.  

In addition to this systematic approach, I also examined work did not figure in 

my search because it did not correspond to my criteria. These cover for instance 

 
14 ͞Automated news͟ did not appear to be a term that was very much in use at the time of my search͘ 
However, the scholarship retrieved via the other keywords seemed to be comprehensive enough to be able 
to fill that gap.  
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books, conference papers, industry reports and other scholarly articles that were 

published in the second half of 2020. They are featured here in the section that 

immediately follows my systematic literature review. 

 

2.3.1 False ǲrobotǳ depiction and geographical distribution  

 

First, to investigate the various semantics used in the field of automated journalism, 

I analysed the different keywords that were used in my corpus (see Figure 3). I found 

that the most frequent ones referred to ǲrobot journalismǳ and ǲautomated 

journalismǳǡ two terms that are regularly employed in mainstream media and 

academia to talk about the computer-generation of news text, but which face 

criticisms as they do not convey quite an exact meaning. 

 

 
 

Figure 3ǣ A��oma�ed jo��nali�mǯ� main ke��o�d�Ǥ Most-frequent keywords used 
in corpus. Only keywords mentioned 5 times or more are indicated. Source: Danzon-
Chambaud, 2021a. 

 

 



 

 
 

41 

The most problematic use of ǲrobot journalismǳ revolves around the fact that NLG 

involves a computer script and no actual robot (Dörr, 2016). Lindén (2017a, p. 125) 

actually cautions against a ǲpopular but banal conceptualisation where illustrators 

more often portray robots writing on computer keyboardsǳǡ which ultimately plays 

on journalistsǯ fears of being made redundant and prevents newsrooms from being 

more innovative (see also Lindén & Dierickx, 2019). This metaphor could even be 

detrimental to the acceptance of automated news, since readers may ultimately feel 

deceived after being drawn to believe that this form of technology exhibits some sort 

of humanness (Waddell, 2018). In addition, there could be no added benefit to using 

this metaphor since readers have proven to be equally receptive to automated news 

when it is labelled as an algorithmic product or when it is identified with software 

names (Waddell, 2019a). Only readers that were previously exposed to robots in 

fiction pieces seemed to be perceiving it in a more positive light (Waddell, 2018). 

That being saidǡ the use of the term ǲautomated journalismǳ could also be up 

for debateǤ Although it is becoming a more preferred term than ǲrobot journalismǳ in 

industry and academia, its focus on computer-generated text can be seen as too 

narrow and does not necessarily reflect media practitioners' own views. In fact, Wu, 

Tandoc and Salmon ȋͥ͜͞͝aǡ pǤ ͟͝͠͡Ȍ advance that ǲautomated journalismǳ can also be 

inclusive of a whole range of tasksǡ which involves ǲanything from the machine 

aggregating and funnelling of content, to data scraping and auto-publication of 

storiesǳǤ If the use of the ǲrobot journalismǳ metaphor has largely been called into 

question, it is not quite the same for ǲautomated journalismǳǤ This should 

nevertheless be reflected uponǡ especially as ǲautomated journalismǳ could also apply 

computational journalism practices like programming solutions to solve some of the 

journalistsǯ issues ȋsee Karlsen & Stavelin, 2014). It is also unclear whether it can be 

employed to talk about automated content other than text (i.e., automated audio 

summaries, automated video news), with the same caveat that relates to no human 

participation in-between (see section 1.2.2).  

 

The second type of variables I looked for were the years the articles were published 

online and the countries they originated from (see Table 1). While no publication was 

found prior to 2012, a steady growth in the number of articles could be noticed from 

2014 onwards, with the only exception of a small decrease in 2015. This picture is 
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however somehow incomplete as I finalised my data collection in mid-June 2020. This 

growth can be interpreted as a reflection of automated news adoption, as major 

outlets made announcements in that sense at about the same time. Looking at the 

countries from which research originated, the results were not that surprising as I 

limited my search to English-written scholarship: English-speaking countries (or 

partly English-speaking in the case of Canada) constituted the largest group (i.e., 

United States, Australia, Canada, United Kingdom), followed by other Western 

countries (i.e., Germany, Denmark, Finland, Israel, Netherlands, Spain, Sweden, 

Switzerland) and a few Asian ones (i.e., South Korea, India, Singapore). No 

scholarship associated with an African or South American country was found, but this 

probably had to do with my focus on scholarship in English rather than with 

technology penetration in some of these areas, although this is not a negligible aspect. 

Having made this observation, it is once I combined the online publication 

dates with countries of origin that I started seeing more interesting patterns. First and 

foremost, two out of four articles published between 2012 and 2014 originated from 

Northern Europe (i.e., Denmark and Sweden) while the other half came from Canada 

and the United States. These two Northern Europe articles can be considered quite 

pioneering work on automated news, since they first tackled its perceived impacts on 

the work of media practitioners (van Dalen, 2012) and the perceptions its triggers 

among audiences (Clerwall, 2014). These findings also suggest that Nordic news 

outlets had a key role to play in the development of automated news, although much 

of the spotlight was onȄand still remains withȄlarge organisations in the United 

States like the Los Angeles Times, the Associated Press and the Washington Post. At 

the Danish news agency Ritzau and the Swedish media group MittMedia, for instance, 

automated journalism was introduced as early as 2015. Since they either partially or 

entirely own the solution they use (see Falk Eriksen, 2018; Lindén & Tuulonen, 2019), 

Ritzau and MittMedia differ in that sense from other organisations like Le Monde and 

the Associated Press, which adopted automated news at about the same time but 

outsourced its development to an external NLG provider.  
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Table 1. Articles' online publication years and countries of origin. Source: Danzon-Chambaud, 

2021a. 

 
COUNTRY 2012 2013 2014 2015 2016 2017 2018 2019 2020 GRAND 

TOTAL 

AUSTRALIA Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 Ȃ 1 

CANADA Ȃ Ȃ 1 Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 

DENMARK 1 Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 

GERMANY Ȃ Ȃ Ȃ Ȃ 1 1 Ȃ Ȃ Ȃ 2 

FINLAND Ȃ Ȃ Ȃ Ȃ 1 Ȃ 1 Ȃ Ȃ 2 

GREAT BRITAIN Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 Ȃ 1 

INDIA Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 Ȃ Ȃ 1 

ISRAEL Ȃ Ȃ Ȃ Ȃ 1 Ȃ Ȃ Ȃ Ȃ 1 

NETHERLANDS Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 Ȃ Ȃ 1 

SINGAPORE Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 1 

SOUTH KOREA Ȃ Ȃ Ȃ Ȃ 1 2 1 Ȃ Ȃ 4 

SPAIN Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 2 1 3 

SWEDEN Ȃ Ȃ 1 Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 

SWITZERLAND Ȃ Ȃ Ȃ 1 Ȃ Ȃ Ȃ Ȃ Ȃ 1 

UNITED STATES Ȃ Ȃ 1 1 Ȃ 2 2 3 Ȃ 9 

CHINA-UNITED STATES Ȃ Ȃ Ȃ Ȃ Ȃ Ȃ 1 Ȃ Ȃ 1 

GERMANY-SWITZERLAND Ȃ Ȃ Ȃ Ȃ Ȃ 1 Ȃ Ȃ Ȃ 1 

SWITZERLAND-UNITED STATES Ȃ Ȃ Ȃ Ȃ Ȃ 1 Ȃ Ȃ Ȃ 1 

GRAND TOTAL 1 0 3 2 4 7 7 7 2 33 
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The combination of publication years and countries of origin also showed a 

surge of research coming from East, South and Southeast Asia from 2016 onwards. 

While most of them were concerned with South Korea (Jung et al., 2017; Kim & Kim, 

2017; Kim & Kim, 2018; Kim & Lee, 2019), others originated from India (Visvam 

Devadoss, Thirulokachander & Visvam Devadoss, 2019), Singapore (Tandoc, Lim & 

Wu, 2020) and partly from China (Zheng et al., 2018). We can only assume that this 

represents the ǲtip of the icebergǳ as it is likely that additional research has been 

published in local languages that I could not read. In the case of China, for instance, 

only a handful of information is readily available in English, as it is reported that the 

news agencies Xinhua and Toutiao and the media group Caixin are resorting to 

automated journalism, that it is used for the same kind of reporting than in Western 

outlets (i.e., sports, financial news, weather) and that at least one Chinese firm, 

Tencent, acts as an NLG provider (Dörr, 2016; Lindén & Tuulonen, 2019). However, 

the scarcity of material published in English prevents me from knowing more about 

the strategies these organisations develop. Little is known for instance about the 

ǲMedia Brainǳ project that Chinaǯs state agency Xinhua launched in 2018 (Xuequan, 

ͤ͜͞͝Ȍǣ initially described as ǲa first-of-its-kind platform in China that brings cloud 

computingǡ the Internet of Thingsǡ Big Data and AI technology into news productionǳǡ 

it has also reinforced suspicions about the way artificial intelligence could be used to 

further disseminate propaganda coming from the Chinese Communist Party (see 

Ables, 2018). 

 

2.3.2 Scholarship on reach and practice 

 

In a third step, I looked at the fields of inquiry and at the methods used in the 

scholarship under study, in order to better spot the research orientations that 

characterise them (see Figure 4). For this purpose, I discerned two main fields of 

inquiry: first, the reach of automated news, which includes research on the 

perceptions of news readers (i.e., whether they rank it similarly to human-written 

content) as well as those on the wider repercussions of automated journalism (e.g., 

impacts on the legal and financial spheres); second, automated news in practice, 
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which encompasses studies looking into its functioning, its deployment within news 

organisations and its implications for media labour15. 

 

 

 

Figure 4: Methods used to study automated news. Methods employed for each 
field of inquiry that is featured in my corpus. Source: Danzon-Chambaud, 2021a. 

 

 

Regarding the reach of automated news, I found that articles focusing on readersǯ 

perceptions were almost entirely constituted of experiments. These were conducted 

either solely (Clerwall, 2014; Graefe et al., 2018; Haim & Graefe, 2017; Liu & Wei, 2019; 

Melin et al., 2018; Tandoc, Lim & Wu, 2020; Waddell, 2018; Waddell, 2019a; Waddell, 

2019b; Wölker & Powell, 2021; Wu, 2020; Zheng et al., 2018) or in combination with 

other methods ȋKim Ƭ Leeǡ ͥ͜͞͝ȌǤ In line with Graefe and Bohlkenǯs findings ȋ͜͜͞͞Ȍǡ 

they highlight in great part that readers evaluate the objectivity, trustworthiness and 

 
15 Two articles adopted a mixed approach: Jung et al. (2017) evaluated the perceptions of automated 
news from a reader and from a journalist perspective while Ford and Hutchinson (2019) focused on the 
publicǯs and media practitionersǯ reactions to the utilisation of a chatbotǤ 
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credibility of automated news as being similar to human journalistsǯǡ although when 

it comes to reading for pleasure they tend to prefer human-written news (Graefe et 

al., 2018; Haim & Graefe, 2017; Melin et al., 2018; Zheng et al., 2018). In parallel, a 

growing stream of research is looking at combined authorship (i.e., humans and 

algorithms), which has demonstrated promising results so far (Tandoc, Lim & Wu, 

2020; Waddell, 2019a; Waddell, 2019b; Wölker & Powell, 2021). 

Besides readersǯ perceptions, other articles on the reach of automated news 

addressed the larger repercussions of the technology. Lewis, Sanders and Carmody 

(2019) and Díaz-Noci (2020) both resorted to content analysis to assess the legal 

impacts of automated journalism. They sustained that media organisations could 

potentially be condemned for negligence when ǲdefamatory content slips through the 

cracksǳ ȋpǤ ͝͡Ȍǡ while Díaz-Noci noted that human intervention in the creation of 

automated news could help news organisations secure copyright. In the business 

sphere, Blankespoor, deHaan and Zhu (2018) conducted a series of quantitative tests 

to analyse the market effects of automated news, which showed a correlation between 

automation of financial news and an increase in trading volumes for firms that were 

less covered prior to that. However, no impact on determining trade values was 

found. 

 

In contrast to scholarship on the reach of automated news, those focused on practice 

involved many methods, most of the time combined together. I found that some 

technically-oriented studies looked at its functioning so as to demonstrate both its 

potential and limitations. As such, Caswell and Dörr (2018) performed a series of tests 

with a self-editing tool in order to create more complex template models: they 

demonstrated that reporting on news events this way made it possible for 

uncomplicated stories (e.g., car chases) to be automated, but not as far as more 

complicated ones (e.g., parliamentary proceedings) were concerned. In another 

technically-oriented study, Visvam Devadoss, Thirulokachander and Visvam 

Devadoss (2019) managed to create a fully operational NLG system able to draw on 

online content and on social media to feed a news website. 

Another area that pertains to automated news in practice has to do with 

organisational impacts on newsrooms. In the area of sports journalism, two separate 

content analyses found, on the one hand, that commonalities between automated 
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and human-written news were more important than differences (Túñez-Lopez, 

Toural-Bran & Valdiviezo-Abad, 2019) and, on the other hand, that human 

intervention in the editorial process still remained significant (Rojas Torrijos, 2019). 

Regarding the use of ǲnews botsǳ and ǲchatbotsǳ16, a digital ethnography established 

that news bots could help media outlets reach out to a niche and geo-specific 

audience, but sometimes lacked data transparency (Lokot & Diakopoulos, 2016), 

while a content analysis combined with interviews revealed that chatbots can be used 

to appeal to new audiences, but also need to be scrutinised and be made accountable 

so as to sustain public media values (Jones & Jones, 2019). Finally, another content 

analysis combined with interviews unveiled discrepancies in attribution policies, 

which led the authors to suggest that a more comprehensive framework needs to be 

developed (Montal & Reich, 2017). 

A third and last domain that relates to practice looked at the perceived impacts 

of automated news on media labour. These studies included first-hand accounts 

gathered through interviews (Lindén, 2017a), surveys (Kim & Kim, 2017) or a 

combination of methods that, nonetheless, all involved interviews (Dörr, 2016; Kim & 

Kim, 2018; Thurman, Dörr & Kunert, 2017; Young & Hermida, 2015). Young and 

Hermida (2015) explored the launch of one of the very first automated news projects, 

the Los Angeles Timesǯ Homicide Reportǡ which covered every homicide in Los 

Angeles County in a programmatic fashion. They carried out, along with textual 

analysis, semi-structured interviews with the newspaperǯs Data Desk and Homicide 

Report teams, so as to see how a computational journalism mindset is developing 

within a legacy media organisation. They found, among others, that established 

actors like crime journalists were progressively losing influence to a ǲnew class of 

computational journalist and non-human journalistǳ ȋYoung Ƭ Hermidaǡ ͞ ͜͝͡ǡ pǤ ͟ ͥ͟Ȍǡ 

as programmers setting up automated news get to define what constitutes a homicide 

in the first place, leaving out complimentary details like the storyǯs ǲhuman touchǳ to 

other newsroom staff. Lindén (2017a) relied on semi-structured interviews to probe 

news managersǯǡ data journalistsǯ and other actorsǯ ȋeǤgǤǡ academicsǡ consultantsȌ 

 
16 Although they both belong to the domain of automated journalismǡ a ǲnews botǳ is generally 
employed to disseminate news on social media in a one-way form of communication while, on the 
contraryǡ a ǲchatbotǳ is used to generate a conversation between news organisations and their 
audiences. 
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impressions of journalistic logic being translated into code, as well as future 

developments in the area of automated news. He questioned the assumption that the 

latter would bring about job losses and argued instead that the ǲideology of 

journalismǳ ȋsee Deuzeǡ ͜͜͞͡ in section 3.2.1)Ȅ in other words how journalists give 

meaning to their workȄwill be a strong mitigating factor, which already saw 

journalists retaining their jobs while navigating many other phases of automation. On 

their end, Thurman, Dörr and Kunert (2017) first carried out observations to study 

how journalists interact with a third-party self-editing tool, then proceeded to 

interviewing them to get their first-hand impressions of using the software. They 

concluded that the general impression is that automated journalism is faced with 

ǲfundamental limitationsǳǡ like providing actual news context instead of just 

background information or understanding human nuances that makes for good 

reporting. Finally, Kim and Kim (2018) made use of exploratory  interviews and of a 

psychology-inspired framework to evaluate the types of attitudes that journalists 

adopt when faced with automated news. A bit similarly to Powers (2012), they found 

that they either react through a ǲjournalismǯs elitismǳ type of attitudeǡ where they 

believe that automated news cannot supplant journalistic expertiseǡ a ǲFrankenstein 

complexǳ that regards the technology more as a threatǡ or while adopting a more 

ǲrosyǳ view where journalists are keen to explore the new opportunities offered by 

automated news.                             

In parallel with these practitioner-oriented studies, additional scholarship use 

survey research to identify the dominating mindset among media executives (Kim & 

Kim, 2017)Ȅwho reportedly lean towards the implementation of automated news 

instead of hiring more journalistsȄor interviews with NLG providers in order to 

evaluate the market phase that automated news is in (Dörr, 2016). Two other 

scholarship engaged with qualitative content analysis to examine the perceived 

impacts of automated news at a more collective level. In the earliest study on 

automated journalism that was found, van Dalen (2012) suggestedȄafter looking at 

68 blog posts and newspaper articlesȄthat journalists react to the introduction of 

the technology by emphasising their very human skills (e.g., creativity, personality). 

He also stressed that routine tasks could be assigned to automated news, so that 

humans can focus instead on more demanding formats (provided that newsrooms 

reassign them this way). LikewiseȄafter having examined 63 pieces of media content, 
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websites and blogsȄCarlson (2015) concluded that automated news could as much 

be used to alleviate or augment the work of media practitioners as to make them 

redundant. However, these studies investigating media labour on a broader scale 

were published at an early stage of automated news research, and can therefore be 

considered as exploratory. 

 

2.3.3 Underexploited sociological frameworks 

 

Finally, I examined my corpus to see to which extent theory was usedȄor notȄand 

how this relates to the fields of inquiry described above (see Figure 5), this so in order 

to find meaningful insights that connect theoretical considerations to research on 

automated news. In most cases, though, no theory was used, which is especially true 

of studies focusing on practice: only three articles were actively making use of theory 

(Dörr, 2016; Kim & Kim, 2017; Kim & Kim, 2018) while two others were building on it, 

but did not strongly reflect this in the variables they used (Carlson, 2015; Lindén, 

2017a). By contrast, half of the articles on the reach of automated news made an active 

use of theory as they dealt with readersǯ perceptions ȋHaim Ƭ Graefeǡ ͣ͜͞͝Ǣ Liu Ƭ Weiǡ 

2019; Tandoc, Lim & Wu, 2020; Waddell, 2018; Waddell, 2019a; Waddell, 2019b; Wu, 

2020; Zheng et al., 2018). 
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Figure 5: Use of theory to study automated news. Use of theory for each field of 
inquiry that is featured in my corpus. Source: Danzon-Chambaud, 2021a. 

 

 

When comparing theory use with fields of inquiry (see Figure 6), I observed 

that scholarship on readersǯ perceptions resorted to psychological theories ȋiǤeǤǡ 

expectancy violations theory in Liu & Wei, 2019; Waddell, 2018; Waddell, 2019a; 

Tandoc, Lim & Wu, 2020; MAIN model in Waddell, 2018; Waddell, 2019b; 

expectation-confirmation theory in Haim & Graefe, 2017; cognitive authority theory 

in Wu, 2020; similarity attraction in Waddell, 2019b)17 while two studies on practice 

used sociological frameworks (i.e., institutionalism in Dörr, 2016; Kim & Kim, 2017) 

and another one a mixed sociological-psychological structure (i.e., innovation 

resistance theory and institutionalism in Kim & Kim, 2018)18. 

 
17 One article employed a mixed sociological-psychological framework (i.e., high-context/low-context 
cultures and holistic/analytic thinking framework in Zheng et al., 2018). 
18 One of the studies focusing both on readersǯ and journalistsǯ perceptions of automated news also 
used a framework situated at the crossroad of sociology and psychology (In-group and out-group 
theory in Jung et al., 2017). 
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Figure 6: Theoretical backgrounds used to study automated news. Theoretical 
backgrounds for each field of inquiry that is featured in my corpus. Source: Danzon-
Chambaud, 2021a. 

 

 

To have a better idea of the sources behind these theories, I looked at the most-cited 

references throughout the entire corpus (see Table 2). First, I realised that the most-

cited ones had to do with other empirical studies on automated news, which were 

sometimes already included in my corpus (Caswell & Dörr, 2018; Carlson, 2015; 

Clerwall, 2014; Dörr, 2016; Graefe et al., 2018; Jung et al., 2017; Lindén, 2017a; Lokot & 

Diakopoulos, 2016; Montal & Reich, 2017; Thurman, Dörr & Kunert, 2017; van Dalen, 

2012; Waddell, 2018; Young & Hermida, 2015) or published in other formats like 

industry reports (Graefe, 2016), conference papers (van der Kaa & Krahmer, 2014) or 

book chapters (Lemelshtrich Latar, 2015). Additionally, other empirical material on 

algorithmic accountability (Diakopoulos, 2015), artificial intelligence for investigative 

reporting (Broussard, 2015), computational journalism (Karlsen & Stavelin, 2014; 
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Stavelinǡ ͜͟͞͝Ȍ as well as Powersǯ research ȋ͜͞͝͞Ȍ on technologically specific forms of 

work (see section 1.1.1) also figured in this listing.  

As for theoretically-oriented articles and book chapters, these were mostly 

concerned with exploring sociological aspects that relate to news making and digital 

and algorithmic transformation (Anderson, 2013; Coddington, 2015; Deuze, 2005; 

Dörr & Hollnbuchner, 2017; Flew et al., 2012; Gillespie, 2014; Gynnild, 2014; Lewis & 

Westlund, 2015a; Lewis & Westlund, 2015b; Napoli, 2014; Pavlik, 2000). That being 

said, the sociological lenses they put forward remained largely unexploited in the 

articles I studied: even if a handful of studies on practice echoed some of these 

sociological suggestions (i.e., Anderson, 2013 and Napoli, 2014 in Dörr, 2016; 

Anderson, 2013 in Young & Hermida, 2015; Lewis & Westlund, 2015a in Thurman, Dörr 

& Kunert, 2017; Deuze, 2005 in Lindén, 2017a), none of them strongly reflected those 

in the variables they used. 
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Table 2. Most-cited references* in corpus. Source: Danzon-Chambaud, 2021a. 

 
 

Number of 

citations 

Publications 

24 Clerwall (2014) 

21 Carlson (2015) 

20 van Dalen (2012) 

17 Anderson (2013) 

16 Graefe (2016) 

15 Dörr (2016); Young & Hermida (2015) 

14 Graefe et al. (2018); van der Kaa & Krahmer (2014) 

12 Flew et al. (2012) 

11 Coddington (2015); Diakopoulos (2015); Lemelshtrich Latar (2015) 

10 Thurman, Dörr & Kunert (2017) 

9 Gillespie (2014); Napoli (2014) 

8 Lokot & Diakopoulos (2016); Sundar & Nass (2001) 

7 Dörr & Hollnbuchner (2017); Hamilton & Turner (2009); Montal & Reich (2017) 

6 Caswell & Dörr (2018); Gynnild (2014); Levy (2012); Lewis & Westlund (2015a); Lindén 

(2017a); Meyer (1988); Sundar (1999); Sundar (2008) 

5 Appelman & Sundar (2016); Broussard (2015); Cohen et al. (2011); Deuze (2005); Hovland 

& Walter (1951); Jung et al. (2017); Karlsen & Stavelin (2014); Lewis & Westlund (2015b); 

Pavlik (2000); Powers (2012); Reiter & Dale (2000); Stavelin (2013); Waddell (2018) 

 

* Only citations mentioned 5 times or more are indicated. 
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Besides, only a few theoretically-oriented articles advised to turn to well-

established theories to look at the way algorithms are transforming journalism. Dörr 

and Hollnbuchner (2017) recommended using traditional theories of ethics (i.e., 

deontology, utilitarianism, virtue ethics and contractualism) while Napoli (2014) 

referred to Institutionalism to emphasise how a social constructivist approach and 

isomorphic processes could help understand algorithmic media consumption and 

production. Together with Institutionalism, Anderson (2013) advised resorting to 

Bourdieuǯs Field theory to bringǡ as written earlierǡ ǲa vector of power dynamicsǳ to 

the field of technological innovation. Institutionalism is also actively used in a few 

studies on professionals19: Kim and Kim (2017) used the concept of institutional 

isomorphism to evaluate whether media executives decided to implement automated 

news based on trends followed by other organisations, and in their study on 

journalistsǯ attitudes towards the adoption of automated news (2018) they used the 

Institutionalism-inspired concept of institutional change, according to which 

structural transformation is likely to bring uncertainty and therefore stress among 

workers. Finally, the Bourdieusian lenses suggested by Anderson remained 

unexplored in the publications I systematically retrieved, thus indicating a research 

gap in this area. Outside of my corpus, though, it is important to stress that Field 

theory has been used at length in Wuǡ Tandoc and Salmonǯs ȋͥ͜͞͝bȌ examination of 

algorithmic automation within newsrooms (to be further discussed in section 3.3.2). 

Finally, one last type of publications that are visible in my listing are 

contributions focusing on readersǯ perceptions and evaluation of credibilityǡ whether 

these concerned communication content at large (Hovland & Weiss, 1951), 

newspapers (Meyer, 1988), printed and online news (Sundar, 1999), online news only 

(Sundar & Nass, 2001), technological aspects of digital media (Sundar, 2008) or 

messages as such (Appelman & Sundar, 2016). Contrarily to sociological frameworks, 

these psychologically-inspired studies were largely operationalised as variables in 

articles investigating readersǯ perceptions ȋiǤeǤǡ Sundar, 1999 in Clerwall, 2014, Haim 

& Graefe, 2017, Kim & Lee, 2019, Graefe et al., 2018, Melin et al., 2018, and Wu, 2020; 

Sundar, 2008 in Waddell, 2018, 2019b and Wu, 2020; Sundar & Nass, 2001 in Zheng, 

 
19 Dörr (2016) also made active use of Institutionalism-inspired concepts, but his work is based on 
publications that were only available in German, thus preventing me from having a clearer idea of the 
concepts he used.  
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Zhong & Yang, 2018; Meyer, 1988 in Liu & Wei, 2018, Wölker & Powell, 2021, Tandoc, 

Lim & Wu, 2020; Wu, 2020; Appelman & Sundar, 2016 in Waddell, 2018, 2019a, 2019b 

and Liu & Wei, 2018). 

 

2.3.4 Additional scholarship 

 

In addition to the systematic literature review above, I am also including here a more 

flexible account of material that fell outside my search criteria, such as scholarship 

that did not figure in the databases I looked at or that was published after mid-2020, 

as well as other formats like non-academic article content. Some of these formats 

included books and chapters, one of which portrayed automated journalism in quite 

a dystopian manner: in his book chapter, Lemelshtrich Latar went as far as to advance 

ȋͤ͜͞͝ǡ pǤ ͥ͞Ȍ that ǲwithin ͡Ȃ10 years, the majority of all journalistic text stories will be 

written by robotsǳ and that it represented a ǲhuge threatǳ to press freedom and public 

interest journalism. Naturally, such views need to be mitigated as Lindén and 

Dierickx (2019, p. 155) did as they introduced the metaphor of automated news as a 

ǲwashing machineǳǡ instead of the habitual depiction of a ǲrobot journalistǳ taking 

over journalistic jobs. As they framed it (ibid.ǡ pǤ ͝͡͡Ȍǡ journalists are actually ǲin 

charge of sorting the dirty laundry (i.e. data), of choosing the right washing 

programme (i.e. what is the narrative) and pushing the button (i.e. deciding on the 

medium and timing of the storyȌǳǤ By contrast to Lemelshtrich Latarǡ Diakopoulosǯ 

book (2019) on news automation offers a much more nuanced perspective, which 

highlights the advantages of using the technologyȄlike speed, publication at scale 

and personalisation of news contentȄbut also limitations that dealt for instance with 

data dependency and data quality issues.  

As for industry reportsǡ an important piece to mention is Graefeǯs Guide to 

Automated Journalism (2016), which underlined the opportunities and limitations of 

automated news as well, but also transparency issues, especially with regard to errors 

or when personalisation is at play. Another report edited by Lindén and Tuulonen 

(2019) emphasises for its part that template writing should come with editorial 

oversight, and that extending automated news to domains where possible outcomes 

are not predictable enough calls for additional caution (see the difficulties to 

automate parliamentary proceedings in Caswell & Dörr, 2018). It also sheds light on 
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data privacy issues that relate to personalisation, even more so considering the 

European Unionǯs General Data Protection Regulation. In a last industry report 

targeted, this time, at media councils, Haapanen (2020) argued that these bodies 

should be prepared to lodge complaints that deal with automated news usage, 

especially as news personalisation is involved. He also advances that, should media 

councils not endorse this role, other institutions like national legislators, the 

European Union or even platforms companies will, thus jeopardising press freedom. 

 

Looking this time at academic articles and conference papers, these can be split, 

again, between studies on reach and on practice. Publications focused on reach of 

made use of yet another series of experiments that assessed readersǯ perceptions of 

automated news. In a meta-analysis that examined the results of these experiments 

in 12 papers, Graefe and Bohlken (2020) came to a conclusion close to mine, namely 

that there is no difference in readersǯ perceptions of credibility in automated news 

content and in human-written news, and that human-written news are better 

evaluated in terms of readability. They also observed that readers tend to give a better 

score to a story when told it is written by a human journalist, thus challenging the 

view that readers would prefer automated news as a solution free of bias (see also 

Gillespie, 2014), and thus potentially encouraging media organisations not to reveal 

that the story has been generated using algorithms, which raises ethical flags of all 

sorts.  

Other experiments on news readers brought forth additional perceptions from 

groups not previously studiedǡ like media practitionersǯ own evaluations in van der 

Kaa and Krahmer (2014), who demonstrated that journalists evaluated automated 

news less positively than other readers with regard to trustworthiness. There were 

also experiments that investigated the types of heuristics at play when reading 

automated newsǡ as in Jia and Johnsonǯs ȋ͜͞͞͝Ȍ examination of readersǯ 

predispositions to select news content based on personal values. They established 

that attributing the story to an algorithm could potentially reduce this effect when it 

came to heavily politicised subjects, like gun-rights stories. However, in stories 

appearing to be rather neutral, Jia and Johnson found no difference in perceptions of 

credibility between automated news content and human-written content.  
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Scholarship on practice, on their end, fell within two categories: reflections on 

conceptual notions around automated news and empirical accounts documenting its 

deployment within newsrooms. Looking at conceptual notions first, Dierickx (2021) 

suggested using software studiesȄa new research stream that tries to analyse how 

software fits within a broader societal contextȄtogether with journalism studies as 

the intersection of editorial decision-making with NLG processes (ibid.ǡ pǤ ͡Ȍ ǲcould 

be seen as a technological black box that embeds a journalistic black boxǳǤ 

Additionally, software studies could bring added value in that it helps seeing 

journalism as a process that can be deconstructed, and as such can be used to 

interrogate the mutual shaping relationship between human-made choices and 

technology. Leppänen, Tuulonen and Sirén-Heikel (2020) also looked at the broader 

societal context behind automated news while identifying the kinds of biases it may 

potentially trigger: they singled out, first, biases that relate to content selection and, 

second, biases that relate to language choice. The authors suggest nonetheless that 

biases in automated journalism are unavoidable, as both template-based and 

advanced machine learning techniques depend on someoneǯs or a teamǯs set upǡ 

which is ultimately influenced by structural and organisational context.  

In addition to these conceptual notions, other scholarship examined 

automated news in practice using  research interviews so as to evaluate its perceived 

impacts on media labour. To a certain extent, these results can be interpreted using 

Powersǯ three categories of how journalists react to new technological capabilities 

(see section 1.1.1): in Lindén (2017b), the adoption of automated journalism at the 

Associated Press corresponds to Powersǯ idea of an extension of occupational normsǡ 

but at Local Labs in Chicago it rather matches the notion of ǲthreatǳ as it translated 

into job losses; Lindén also reported that new forms of work centred around 

computational thinking saw the light of the day at ProPublicaǡ which echoes Powersǯ 

category of new forms of work that can be used to reinvent occupational norms. 

Powersǯ idea of an extension of occupational work is also visible in other scholarship 

on automated news in practice: after conducting interviews with American and 

European media representatives, Sirén-Heikel et al. (2019, p. 61) concluded that 

ǲautomation can be seen as part of the same continuum that replaced the pen with 

first a typewriter and then a computerǳǢ likewiseǡ Schapals and Porlezza ȋ͜͜͞͞Ȍ found 

that, in German newsrooms, automated journalism is rather seen as a way to advance 
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media practitionersǯ own work than posing a threat to itǡ a conclusion that is shared 

in Kunertǯs (2020) analysis of the relationship between data providers, software 

companies and media organisations when creating automated sports stories in 

Germany. 

 

2.4 RESEARCH QUESTIONS 

 

In this chapter, I went from identifying the wider technological and journalistic 

context behind the development of automated news to giving a detailed account of 

scholarship published on it. In my systematic analysis, I noticed that there is a need 

to take a better look at the perceived impacts of automated news on media labour: 

unlike readers who see no differences in objectivity, trustworthiness and credibility 

between automated news and human-written contentȄbut prefer the latter in terms 

of readability (see also Graefe & Bohlken, 2020)Ȅthere is no similarly clear pattern as 

to how it affects practitioners. To document this with a critical eye, the use of well-

established theories, especially in sociology, would be particularly relevant as my 

review showed a lack of practice-oriented research resorting to these types of lenses, 

which would be all the more important to use when reflecting on this changing 

landscape at a higher level. Finally, as stressed in the Introduction, it would be 

worthwhile to link these considerations to the overall relationship between 

journalism and technology. In light of all these interrogationsȄwhich can be 

considered as this studyǯs research gapȄmy research questions therefore go as 

follows: 

 

x RQ1. What are media practitionersǯ perceived impacts of automated news on 

the work they do? 

 

x RQ2. What do these considerations entail for journalism practice and for 

journalism as a whole? 

 
x RQ3. How can these reflections advance our understanding of the relationship 

between journalism and technology?    
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In the next chapter, I will introduce two theoretical approaches, Actor-network 

theory and Bourdieuǯs Field theoryǡ which I deemed to be best suited to investigating 

the deployment of automated news within newsrooms and to analysing power 

dynamics that result from it, this so despite the apparent ontological differences 

between the two.  
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3 THEORETICAL CONSIDERATIONS 

 

 

In his study of practice theory, Ryfe (2018) observed that Actor-network theory, 

Institutionalism (which includes here Giddenǯs Structuration theory, but could also 

arguably be extended to New Institutionalism) and Bourdieuǯs Field theory have 

caught scholarsǯ attention when it comes to examining the sociology of newsǤ In the 

corpus of news production literature he examined, he found for instance (p. 224) that 

essays on Actor-network theory ǲalmost exclusively discuss the theme of technology 

as a social actor and its uses for studying journalistic innovationǳǡ while ǲessays on 

field theory tend to be oriented toward comparative research across journalistic 

fields20, and those on institutionalism toward organizational studiesǳǤ Having said 

that, I will focus in this dissertation on two of these frameworksȄActor-network 

theory and Field theoryȄwhich I believe are the most suited to, first, studying the 

many ways automated news is deployed within newsrooms (i.e., Actor-network 

theory), second, investigating the new power plays that result from it (i.e., Field 

theory), especially given the different types of external influences that lie behind 

journalistǯs use of technology (see section 2.2). As I will explain next, Actor-network 

theory and Field theory present fundamental ontological differences; yet I believe 

that, despite these, each can bring valuable insights when looking at them separately 

to see where they intersect.           

 

3.1 ACTOR-NETWORK THEORY 

 

Originally developed in the 1980s by science and technology scholars Michel Callon, 

Bruno Latour and John Law at the École des Mines de Paris (Buchanan, 2010), Actor-

network theory (i.e., ANT) essentially revisits sociology from a ǲbottom-upǳ 

perspective, following in that sense a social construction of technology perspective 

which posits that scientific facts cannot be seen as truths of their own, but also as 

partially constructed knowledge (Bijker, 2008): for instance, this could be the case 

 
20 For instance, this type of comparative analysis can span across countriesǡ as in Bensonǯs work ȋ͜͟͞͝Ȍ 
on French and American journalistic fields.   
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when research orientations are being prioritised over others or when scientific 

discoveries are being made thanks to technical means available at the time (e.g., using 

microscopes to be able to spot bacteria). It is against this backdrop that Latour 

questions what he calls ȋ͜͜͞͡ǡ pǤ ͟͡Ȍ the ǲsociology of the socialǳǡ in other words the 

use of well-established sociological frameworks to analyse society, which according 

to him are prone to ǲsocial inertiaǳǤ Insteadǡ he suggests to go for a ǲsociology of 

associationsǳ that is designed to follow the actorsǯ trailsǣ 

 

The choice is thus clear: either we follow social theorists and begin our travel 
by setting up at the start which kind of group and level of analysis we will focus 
on, or we follow the actorsǯ own ways and begin our travels by the traces left 
behind by their activity of forming and dismantling groups. 
 
(Latour, 2005, p. 29)  

 

 

Thus, ANT encourages researchers to start tracing connections from scratch as they 

leave aside any pre-constructed sociological explanations21, even though these may 

act as ǲcompanion conceptsǳ that can be encountered at a later stage ȋWinthereikǡ 

2020). 

 

3.1.1 Human, non-human and translations 

 

One key aspect of ANT is that it takes into account a ǲrich bestiary of 

significant actorsǳ ȋClarkǡ ͜͜͞͞ǡ pǤ ͢͜͝ȌȄor rather actants (Crawford, 2005; Blok, 

2019)Ȅwhich involves human and non-human elements that can be as diverse as 

ȋMichaelǡ ͣ͜͞͝aǡ pǤ ͡Ȍ ǲmundane objects, exotic technologies, texts of all sorts, 

nonhuman environments and animalsǳǤ The term ǲactor-networkǳ in itself speaks to 

the idea that every actor and all of its attributesȄsuch as thinking, writing or loving 

for humansȄare never entirely cut out from each otherǡ thereby creating a ǲweb of 

relationsǳ that stretches ǲboth within and beyond the bodyǳ and across which action 

 
21 To a certain extent, ANT can be linked to Grounded theory, a process that can be broadly described 
as developing ǲtentative theoretical propositionsǳ from the get-go (Scott, 2009, p. 448), or in other 
words ǲgenerating theory from dataǳ ȋScheufeleǡ ͤ͜͜͞ȌǤ Howeverǡ ANT differs from Grounded theoryǡ 
in that it is rooted in a more social construction of technology perspective.          
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is distributed (Primo, 2019, p. 2; Law, 1992, p. 384). To better understand this, Law 

uses the following metaphor about himself (1992, pp. 383Ȃͤ͟͠Ȍǣ ǲIf you took away my 

computer, my colleagues, my office, my books, my desk, my telephone I wouldn't be 

a sociologist writing papers, delivering lectures, and producing "knowledge." I'd be 

something quite otherȄand the same is true for all of usǤǳ As suchǡ ANT is therefore 

well suited to studying change in practice (Plesner, 2009); in the case of journalism, 

it helps account for all the ǲtools of the tradeǳ ȋeǤgǤǡ web searchesǡ databasesǡ 

smartphones) that make it as it is today, and can be used to document journalistic 

innovation, including automated news (Primo, 2019, p. 2). Besides, ANT can also be 

leveraged to study newsroom infrastructure: for instance, Mari (2021) used it so as to 

get a sense of the impacts of air conditioning on news work. 

 

Another marker of ANT is the concept of translation: not to be confused with 

language translationǡ ANTǯs translations rather speaks to a phenomenon whereby 

heterogeneous entities (Law, 1984) or actants come together to form an actor-

network, thus potentially disengaging themselves from other structures they belong 

to22. As illustrated in Figure 7Ȅwhich depicts how a scallop species (Pecten 

Maximus), local fishermen, the scientific community and a team of biologists engaged 

into forming an actor-network whose goal is to replenish scallops beds in the Saint-

Brieuc bay, in FranceȄeach of these entities translate their interests so that they pass 

them through an obligatory point of passageȄa common objectiveȄwhich makes the 

network holdǢ in this caseǡ it is the biologistsǯ novel research programme, who then 

become spokespersons for the groupǤ As Callon ȋͥͤ͝͠ǡ pǤ ͞͞͠Ȍ put itǣ ǲTranslation is 

the mechanism by which the social and natural worlds progressively take form. The 

result is a situation in which certain entities control othersǤǳ That being said, for the 

actor-network to be able to last in time, successful enrolment, or (ibid.ǡ pǤ ͞͝͝Ȍ ǲthe 

device by which a set of interrelated roles is defined and attributed to actors who 

accept themǳǡ needs to be sustainedǡ making it a structure where relational power is 

always up for negotiations (Michael, 2017a). If robust enough, though, it may give rise 

to a macro actor that is able to restructure society as whole (Czarniawska, 2016; 

 
22 The use of the term translation in ANT can be better understood when looking at its Latin roots: 
here, translation rather refers to trans-latio, which makes reference to a change in location 
(Czarniawska, 2016). 
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Coorenǡ ͥ͜͞͝Ȍǡ as in Latourǯs ȋͥͤͤ͝Ȍ example of how Louis Pasteur and his scientific 

discoveriesȄwhich constituted an actor-network of their ownȄended up reshaping 

Franceǯs agricultural and societal landscapes ȋBlokǡ ͜͟͞͝Ǣ ͥ͜͞͝ȌǤ 

 

      
 

Figure 7ǣ ANTǯ� translation process. This schema represents how three researchers 
positioned themselves as spokespersons in a farming experiment aiming at 
replenishing scallops beds (Pecten Maximus) in the Saint-Brieuc bay, in France: their 
research program became the obligatory point of passage (OPP) that other actors 
need to pass through in order to translate their own interests. Source: Callon, 1984. 

 

 

3.1.2 Intermediaries and mediators 

 

In ANT, the process through which entities undergo translations and become 

stabilised enough to form an actor-network comes under terms like simplification, 

black-boxing or punctualisation (Crawford, 2005; Michael, 2017a). Once firmly 

established, they become set structures passing on the same type of predictable 

output based on any given input, and are also able to act at distance: such was the 

caseǡ for instanceǡ of different navigational elements ȋeǤgǤǡ windsǡ star positionsǥȌ 

being translated and ultimately black-boxed into a vessel-actor-network, the 
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Portuguese carrack, which came to operate while making journeys at sea as much 

predictable as possible (e.g., planned routes, standardised ways of observing stars to 

be able to self-locateȌǡ thus asserting Lisbonǯs long-distance control over overseas 

territories (Law, 1984). In ANT, stabilised actor-networks like these are known as 

immutable mobiles or inscriptions when they concern textual or graphical material 

(Latour, 2005; Crawford, 2005; Nikolova, 2008; Hassard & Alcadipani, 2010; Michael, 

2017b), and may come, in the case of technological artefacts, with particular scripts 

or ǲrules of useǳ that condition human behaviour ȋAkrichǡ ͥͥ͝͞Ǣ Michaelǡ ͣ͜͞͝aȌǤ 

Moreover, Latour (2005) distinguishes between two modes through which action can 

be distributed: first, as intermediaries, where meaning is maintained and where 

outputs can be predicted by inputs; second, as mediators, where meaning is changed 

and where inputs are never a good predicator of outputs. Drawing on Callon (1991) 

and Latour (1992), Sayes (2014, p. 138) specifies that ǲan intermediary is a placeholder 

in the sense in which it merely does what anything else in its position would doǳǡ 

whereas ǲa mediator is something more than thisǳǣ in the case of non-human 

elementsǡ it is ǲseen as adding something to a chain of interaction or an associationǳǤ 

To explain these specifics, Latour gives the following example:    

 

A properly functioning computer could be taken as a good case of a 
complicated intermediary while a banal conversation may become a terribly 
complex chain of mediators where passions, opinions, and attitudes bifurcate 
at every turn. But if it breaks down, a computer may turn into a horrendously 
complex mediator while a highly sophisticated panel during an academic 
conference may become a perfectly predictable and uneventful intermediary 
in rubber stamping a decision made elsewhere. 
 
(Latour, 2005, p. 39)               

 

Analytically speaking, ANT can be used to look inside all of these black-boxes 

that have formed over time (Primo, 2019), or to put it another way to uncover the ǲBig 

Leviathanǳ that a macro actor like society is made of (Callon & Latour, 1981). 

Additionallyǡ Latour ȋ͜͜͞͡ǡ pǤ ͤ͜͝Ȍ also suggests to consider that ǲthere exist 

translations between mediators that may generate traceable associationsǳǣ ANT 

researchers should then focus on establishing these connections in order to ǲfollow 

the actorsǯ trailsǳ ȋPrimoǡ ͥ͜͞͝ȌǤ As Latour expressed itǣ  
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To put it very simply: A good ANT account is a narrative or a description or a 
proposition where all the actors do something and donǯt just sit thereǤ Instead 
of simply transporting effects without transforming them, each of the points 
in the text may become a bifurcation, an event, or the origin of a new 
translation. As soon as actors are treated not as intermediaries but as 
mediators, they render the movement of the social visible to the reader.  

 
(Latour, 2005, p. 128)      

 

 

On a practical level, ANT can facilitate a bottom-up investigation of any given 

organisation while shedding light on all the interactions and textual exchanges that 

are taking place there, with a special attention being given to translations like 

(Cooren, ͥ͜͞͝ǡ pǤ ͞Ȍ ǲthe filling in of formsǡ the designing of plansǡ the mobilization of 

machines, all partaking in the unfolding and tracing of an organized and collective 

activityǳǤ Following Latourǯs recommendation to ǲfollow the mediatorsǯ trailsǳǡ ANT 

can be used to map out a state of flux and to help pin down the general direction that 

a social phenomenon is taking, thus contributing to determining power relationships 

between entities.  

 

3.1.3 ANT in media research 

 

In media and communication research, ANT can be used to investigate the 

introduction of a new technological artefact in a well-established actor-network, 

especially as it is faced with resistance: indeed, as the new technology is being 

embedded into the actor-network with its own intended meaning, a series of mutual 

translations happens, resulting in new power relationships. For example, while 

studying the deployment of a Personal Digital Production system (i.e., PDP) at the 

BBCȄwhich allowed editorial staff to film and edit videos on their ownȄ

Hemmingway ȋ͜͜͞͡ǡ pǤ ͞͡Ȍ found that a ǲinitial rejections of PDP came from those 

people on the network unable to organise resources until PDP operators were also 

internalised and socialised within the networkǳǤ  

 In parallel, ANT can be employed to establish power relationships between 

entities that already exist in a given actor-network, as in Schmitz Weiss and 
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Domingoǯs account of innovation in online newsrooms ȋ͜͜͞͝ȌǤ They observed ȋibid., 

pǤ ͜͢͟͝Ȍ that ǲthe obligatory point of passage of the production team as translator of 

journalistic needs into technological developments hindered opportunities for 

innovative ideas to flourishǳǡ as ǲbreaking news reporters felt their ideas were 

neglected, and web developers limited themselves to following instructions from the 

online editorǳǤ According to them ȋibid., p. 1068), this made online journalists feel 

ǲpowerless in the decision-making processǳ while technologists viewed their 

colleaguesǯ needs as a lack of skillsǤ In the case of Internet and digital technologies 

being brought into Greek newsrooms, Spyridou et al. (2013) looked at interactions 

and power relationships between well-established actors (i.e., journalists), new actors 

(i.e., technological tools, convergence and participation) and former intermediaries 

with an increasingly important role to play (i.e., audiences), in order to find out, 

among others, whether the dominant journalistic culture adapts to or contributes to 

shaping new technological affordances. They eventually conclude (ibid., p. 93) that 

these changes ǲtend to get normalized or Ǯrationalizedǯ through the values and norms 

of the dominant journalistic cultureǳǤ 

 

3.2 BOURDIEUǯS FIELD THEORY 

 

Contrarily to ANTǯs focus on individual actants that gradually become entangled 

within a networkǡ Bourdieuǯs Field theory23 rather takes a ǲmezzo-levelǳ scope of 

analysis as a starting point, which is ableȄwhen applied to journalismȄto account 

for all the dimensions located  ȋBensonǡ ͜͜͢͞ǡ pǤ ͥͥ͝Ȍ ǲbetween the individual news 

organization and the society as a wholeǳǤ In doing so, Field theory aims at locating 

the internal tensions occurring within each of these microcosmsǡ or ǲfieldsǳ 

(Bourdieu, 2005aȌǤ Although Bourdieuǯs model was initially developed to analyse 

artistic behaviour (Bourdieu, 1992) and was later used to examine the influence of 

televised news (Bourdieu, 1996), Field theory can prove to be useful when scrutinising 

the impacts of digital media on journalism (Benson & Neveu, 2005). 

 

 
23 The overview on Bourdieuǯs Field theory that is detailed here reproduces some of the contextual 
information used in a methodological article I wrote with my supervisor (see Danzon-Chambaud & 
Cornia, 2021b).  
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3.2.1 A world of fields, full of struggles  

 

In Field theory, Bourdieu envisions the social world as a myriad of fields, continuously 

exposed to an struggle between two major forces: on the one hand, a form of power 

that arises from economic capitalǡ or in other words ǲmoney or assets that can be 

turned into moneyǳ andǡ on the other handǡ a form of strength made of cultural 

capitalǡ which we can understand as a set of unique abilities that include ǲeducational 

credentials, technical expertise, general knowledge, verbal abilities, and artistic 

sensibilitiesǳ ȋBenson Ƭ Neveuǡ ͜͜͞͡ǡ pǤ ͠ȌǤ Other forms of capital also come into play 

(Jenkins, 2005), like symbolic capital (e.g., honour and reputation) or social capital 

(i.e, networks and relationships). With regard to the journalistic field, journalistic 

capital constitutes the very type of cultural capital that is relevant to this field 

(Schultz, 2007), which sometimes encompasses social and symbolic capital as well 

(Meyen & Riesmeyer, 2012). As for technological capital, it can be viewed as a distinct 

form of capitalȄas in Romeleǯs ȋ͜͞͞͝, p. 495) vision of technology as a form of  

strength that social actors or groups can wield so to act as an authority and 

consequently rearrange ǲa technologically mediated social worldǳ according to their 

needsȄor as being part of cultural capital altogether, Bourdieu (2005b, p. 194) 

describing it as a set of ǲproceduresǡ aptitudesǡ routines and unique and coherent 

know-how, capable of reducing expenditure in labour or [financial means] or 

increasing its yieldǳ. All these forms of capital are often field-specific, but can 

sometimes be converted into mainstream forms of capitals that have value across 

fields. As Crossley (2021) explained:  

 

Publishing in a high-ranking sociology journal only really has any value or 
meaning for a sociologist, for example, and extensive vascularity is similarly 
only of value to bodybuilders. [However,] a good publication may help the 
sociologist achieve promotion, for example, which will increase their income, 
and vascularity may help the bodybuilder to win a competition with a big cash 
prize. Moreover, successful bodybuilders and (less often) sociologists might 
achieve a degree of celebrity, with the further opportunities this opens up. 
 
(Crossley, 2021, p. 2) 
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In addition to these, one core tenet of Field theory is that, within each field, 

the ongoing competition between economic and cultural capitals translates into two 

poles, which can be found under different wordings depending on the field (Bourdieu, 

2013), but are known as the heteronomous and autonomous poles in journalism. 

According to Bourdieu (2005a), the heteronomous pole reflects a type of journalism 

exposed to external influences, mostly political and economic, as illustrated for 

instance by the influence that advertisers exert on commercial television news. At the 

other end of the spectrum, the autonomous pole is considered to be a manifestation 

of an independent form of journalism, which Bourdieu perceives as being the 

ǲpurestǳǡ based on the assumption that it would be exempted from external pressures. 

Print journalists with editorial independence that determine the news agenda for the 

day and journalists being awarded the Pulitzer Prize each year could, in a sense, be 

representative of this autonomous pole (Bourdieu, 2005a; Benson & Neveu, 2005). At 

the time he developed these ideas, Bourdieu described the journalistic field as being 

increasingly heteronomous, mostly because of the influence that television news held 

on other forms of journalism. According to him (Bourdieu, 2005a), the pressure put 

on by advertisers through audience ratings was further reinforced by the existence of 

precarious labour and employment, which made censorship easier through political 

and economic control. 

  

In addition to the confrontation between these two poles, Field theory also introduces 

concepts that relate to an individualǯs behaviour within the fieldǣ henceǡ the doxa 

reflects the ǲuniverse of tacit presuppositions that we accept as the natives of a certain 

societyǳ ȋBourdieu, 2005a, p. 37), the habitus assumes that ǲindividualsǯ 

predispositions, assumptions, judgments, and behaviors are the result of a long-term 

process of socializationǳǡ while the illusio represents ǲan agentǯs emotional and 

cognitive Ǯinvestmentǯ in the stakes involvedǳ ȋBenson Ƭ Neveuǡ ͜͜͞͡ǡ pǤ ͟ȌǤ In the 

journalistic field, the doxa can be conceptualised as the ǲrules of the gameǳ ȋTandoc 

& Jenkins, 2017),  the habitus as a ǲfeel for the daily news gameǳ ȋSchultzǡ ͣ͜͜͞Ȍ and 

the illusio as a belief that this game is ǲworth playingǳ ȋBenson Ƭ Neveuǡ ͜͜͞͡ȌǤ 

Howeverǡ articulating the very specifics of these ǲrulesǳ or doxa is up for 

interpretation. To provide a common understanding of what can be perceived as the 

journalistic doxaǡ I rely on Deuzeǯs comprehension of journalism ideologyȄor ǲhow 
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journalists give meaning to their newsworkǳ ȋ͜͜͞͡ǡ pǤ ͠ ͠͠ȌǤ Often used as a normative 

model in media studies (see Lindén, 2017a; Usher, 2017), Deuze introduces five ideal-

typical values that he believes to be representative of journalismǯs ideologyǣ public 

service, characterised by a strong sense of public mission and by intending to serve 

the peopleǡ most notably through a ǲwatchdogǳ style of reportingǢ objectivity, which 

speaks to a sense of impartiality, fairness and professional detachment; autonomy, 

which relates to journalistsǯ freedom to tell the stories they want without external 

forms of pressures, constraints or influences; immediacy, which refers to the speed of 

breaking news, but also to the 24/7 news cycle (see section 1.1.1); and ethics, which 

can be understood as individual behaviours being regulated by professional 

standards.  

Finally, Bourdieu (1997) also evokes a situation of hysteresis or ǲDon Quixote 

effectǳ where individuals ǲjudge and act today according to dispositions previously 

acquired under quite different social conditionsǳ ȋBenson Ƭ Neveuǡ ͜͜͞͡ǡ pǤ ͜͝Ȍǡ thus 

resulting in their habitus being out of touch with a new order (Wu, Tandoc, and 

Salmon, 2019b). This could be, for instance, farmers in Southern France being unable 

to court women using the habitus that had prevailed until the growing influence of 

urbanisation (Bourdieu, 2002). According to him, such an hysteresis effect can 

happen when a field is undergoing a major crisis, thus profoundly changing its 

regularities and even its rules. 

To illustrate how all of these hidden mechanisms actually play out, Bourdieu 

resorted to metaphors like those of a game or of a marketplace (Jenkins, 2005). In one 

of his preliminary works on the notion of ǲfieldǳǡ he used an auction as a metaphorǡ 

even though some of the precise terms were coined at a later date: in an auction, he 

argued, tentative buyers have a shared understanding of the stakes at play (i.e, the 

illusio that acquiring goods this way is worth it), they agree on legitimate ways of 

acquisition ȋeǤgǤǡ stealing these items is not considered to be part of the auctionǯs 

doxa) and, finally, they have limited amounts of resources that are not only made of 

economic capital (e.g., they also have cultural capital that helps them see in an old 

drawer a splendid work of art, once repaired by a craftsman). As far of the field of 

journalism is concerned, one may envision news workers calling on their many types 

of capital (e.g., cultural, symbolic, social, or simply journalistic) so as to get news as 

fresh as possible (i.e., the illusio) while abiding to a set of common principles and 



 

 
 

70 

practices (i.e., the doxa). like those defined in professional codes of conduct, but also 

unspoken ones like the journalistic gut feeling (see Schultz, 2007). That said, this type 

of struggle that is proper to the journalistic field may lead to homogeneity as well, as 

the influence of commercialism could bring ǲuniformity, censorship and even 

conservatismǳ among the news mediaǤ As Bourdieu explained with regard to the 

French media landscape: 

 
One very simple example: the battle between the three French weekly news 
magazines, Le Nouvel Observateur, LǯE���e�� and Le Point, results in their 
being undistinguishable. To a large extent this is because the competitive 
struggle between them, which leads them to an obsessive pursuit of difference, 
of priority and so on, tends not to differentiate them but to bring them 
together. They steal each otherǯs front page storiesǡ editorialsǡ and subjectsǤ 
 
(Bourdieu, 2005a, p. 44)    

 

 

3.2.2 Bourdieu and differentiation/de-differentiation concepts 

  

These observations made by Bourdieu are not dissimilar to a process of de-

differentiation24 that has been happening in Western European and North American 

media historyǡ which is a core concept of Hallin and Manciniǯs media system typology 

(2004). Hallin and Mancini distinguish three types of media systems, based on their 

analysis of a set of dimensions that range from the structure of media markets to 

professionalisation and the role of StateǤ These areǣ the ǲMediterraneanǳ or ǲPolarised 

Pluralist Modelǳǡ which includes countries such as Franceǡ Spain and Italy and is 

characterised, among others, by a low level of journalistic professionalisationȄnot 

dissimilar to political activismȄand by strong connections with the State given 

delayed liberalisation in these countries (even if commercial influences have 

progressively grown in importanceȌǢ the ǲNorthȀCentral Europeanǳ or ǲDemocratic 

Corporatist Modelǳǡ which concerns countries like the Nordicsǡ Germany and 

Switzerland and where the media are considered social institutions that need to be 

 
24 In sociology, de-differentiation can be understood as a process that runs counter to differentiation, 
which assimilates modernity with ǲdividing society into stratified subsystems with specific 
specializationsǳ ȋWestǡ ͜͞͞͝ȌǤ By contrastǡ de-differentiation implies that these specialised structures 
return to a more homogeneous form (ibid.). 
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protected by the State due to the pluralistic and consensus-based nature of these 

democracies, but still have a high degree of commercialisation and journalistic 

professionalisationǢ and the ǲNorth Atlantic̽̽ or ǲLiberal Modelǳǡ which extends to 

countries like Canada, the United States and the United Kingdom, where 

commercialisation and journalistic professionalisation are relatively high and the role 

of the State moderated, even if sometimes commercial influences can circumscribe 

journalistic independence.  

Following the logic of differentiation, Hallin and Mancini argued that the 

North Atlantic model of journalism sits the furthest away from social and political 

structures while the Mediterranean model presents strong ties between media and 

politics, which appear as two fields or sectors that often overlap. Finally, the 

North/Central European model is often situated somewhat in-between these two 

systems. They also observed that a process of de-differentation driven by market 

forces seems to be steering the Mediterranean and North/Central European models 

further away from socio-political influences to bring them closer to the types of 

commercial values found in the North Atlantic model, resulting in making these 

media systems more homogenous, even if differences in national political systems 

prevent them from being totally similar. To a degree, this is similar to the shift 

observed from political influences in the age of print and television news to audience 

and advertising ones in the age of digital, which now extends to a new form of 

technological pervasiveness (see section 2.2). That said, recent scholarship suggested 

thatȄeven though Hallin and Mancini remains relevant to analyse media and 

political developments todayȄthere is evidence that their existing models of 

journalism could also be converging towards a hybrid ǲPolarized Liberalǳ systemǡ 

which started to be discussed in the wake of the 2016 presidential election in the 

United States and following Trumpǯs presidency ȋNechushtaiǡ ͤ͜͞͝ȌǤ   

 

Going back to Bourdieuǯs argumentǡ this is where the reinforcement of economic 

forms of power over non-profit ones has translated into a hyper-commercialisation of 

the journalistic field that, in the end, is making the heteronomous pole more 

prominentǤ In newsroomsǡ this is visible in the erosion of the ǲold wallǳ that separates 

editorial from business (Benson, 2006; Cornia, Sehl, & Nielsen, 2020); in media 

content (Hallin & Mancini, 2004), this can be seen in increasingly blurry lines 



 

 
 

72 

between news and entertainment ȋiǤeǤǡ ǲinfotainmentǳȌǡ advertising and 

entertainment (i.e., product placement) and news and advertising (i.e., cross-

promotion of products that belong to the same media conglomerate). Besides, Hallin 

and Mancini argue that a broader process of de-differentiation could be at play, based 

on Bourdieuǯs assumption ȋ͜͜͞͡a, p. 44) that, because of the advantageous position 

the field of journalism has vis-à-vis other fieldsǡ ǲthis journalismǡ increasingly 

dominated by commercial valuesǡ is expanding its domination over other fieldsǳȄor 

to put it differently ǲis tending to strengthen the most heteronomous zone in each of 

the fieldsȄscientific, legal, philosophicalǡ etcǳǤ This needs to be mitigatedǡ thoughǡ 

by the possibility that the shift to commercialisation actually reinforces political 

influences, as commercial media can also reflect a class bias that generally leans 

towards the political right (see Murdock & Golding, 1977; Westergaard, 1977; Curran, 

1979; as exposed in Hallin & Mancini, 2004). Such instances have originally been 

documented in countries with a high level of liberalisation, like the United Kingdom, 

but are now visible in other countries that have followed the same commercial logic. 

 

3.2.3 Field theory in media research 

 

In media studiesǡ Bourdieu Field theoryǯs concepts have been operationalisedǡ among 

others, to look at the various forms of capital that are at stake within the journalistic 

field or in its subfields, and establish how they are being distributed. Siapera and 

Spyridou (2012) focused on how the introduction of online journalism within the field 

contributed to either generating, amplifying or depleting the economic, cultural, 

social and symbolic forms of capital that already existed there. Their analysis led to 

mixed resultsǡ for instance when observing that online journalismǯs economic capital 

remained lower than those of print and broadcast journalism, even though it was on 

the rise as opposed to print journalismǯs diminishing revenuesǤ Another example 

relates to social capital, with online journalists having a harder time getting access to 

formal membership groups (e.g., journalistic unions), but being able to develop 

connections with news workers, sources and audiences through the use of social 

media. English (2016) used a similar logic when mapping out, first, the subfield of 

sports journalism within the broader journalistic field, then the position of individual 

journalists, news organisations (with a focus on broadsheet/quality titles), types of 
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publication and content in this subfield, as well as the nations that they belong to 

(i.e., Australia, India and the United Kingdom). To do this, he determined the 

position of each actor and entity while relying on a popular grid that is used in 

Bourdieusian studies (see Vandenberghe & Peters, 2019), which features a horizontal 

axis spanning from high journalistic25 capital to high economic capital, and a vertical 

axis showing the amount of total capital they hold (see Figure 8), thus showing 

whether they belong to a dominated or dominating groupǤ Englishǯs analysis 

demonstrated for instance that sports journalism has more ǲtotal capitalǳ than world 

news in the broader field of journalism and that, in the subfield of sports journalism, 

senior writers and specialist reporters sit in the most influential position. 

 

 

 

 

 

 

 

 

 

 
25 To oppose economic capital, English uses journalistic capitalȄwhich regroups here cultural, social 
and symbolic forms of capitalȄinstead of using cultural capital only.  
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Figure 8: Field theory mapping of sports journalism. English makes use of 
Bourdieuǯs popular grid to analyse the field of sports journalismǣ in the first figureǡ he 
locates the subfield of sports journalism within the wider journalistic field, using a 
horizontal line that goes from the highest amount of journalistic capital (left) to the 
highest amount of economic capital (right), and a vertical one that spans from the 
largest amount of overall capital (top) to the smallest quantity available (bottom). 
This schema is reproduced in the second figure so as to map out actors and entities 
that can be found in the subfield of sports journalism in Australia, India and the 
United Kingdom. Source: English, 2016.         
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Additionally, a second research stream focuses on documenting the capacity 

of new entrants (e.g., bloggers, entrepreneurial journalists, news start-ups, 

technological companies) to either change or preserve the prevailing doxa in the field. 

This line of research is inspired by Bourdieuǯs belief ȋ͜͜͞͡aǡ pǤ ͥ͟Ȍ that ǲto exist in a 

field (...) is to differentiate oneselfǳǤ New entrants are then bound to either disrupt or 

abide by the prevailing norms or doxa, thus potentially reinforcing or changing the 

nature of both economic and cultural capitals. In that regard, Vos, Craft, and Ashley 

(2012) viewed political bloggers as new entrants in the journalistic field with a 

foothold, still, in the political field: as they engage in press criticism, they can be 

considered as playing a role in determining what constitutes cultural capital in the 

field, although the authors stress that, eventually, these bloggers seemed to have 

accepted the prevailing doxa. In a three-part study of the digital news start-up 

BuzzFeed, Tandoc, Jenkins and Foo evaluated that, as a new entrant, BuzzFeed was 

perceived by established players in the field as willing to maintain the prevailing doxa 

(Tandoc & Jenkins, 2017), although differences in terms of content (Tandoc, 2018), 

relationships with audiences and experimentation (Tandoc & Foo, 2018) were also to 

be found. Lastly, Usher (2017) brought forward that news start-ups do not 

fundamentally change the main doxa of the field, but rather challenges the habitus of 

journalists through the use of new technological products. For instance, news start-

ups could consider that providing quality news to readers can be better achieved 

through the use of algorithms rather than by trusting a journalistǯs gut feeling (see 

Schultz, 2007), thus challenging their habitus of curating news items to inform the 

public. 

   

3.3 FIELD THEORY FOR MORE INTERPRETATIVE AND CRITICAL VIEWS 

 

As detailed above, each of these frameworks brings forward concepts that can be 

useful when undertaking a practice-led study of automated news. ANT can be used 

at a descriptive level to give a ǲbottom-upǳ account of all the transformations that 

automated news is undergoing, thus pointing out to the overall direction that the 

ǲactor-network of automated journalismǳ is takingǤ Howeverǡ ANT also comes with 
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potential limitations (see Ryfe, 2022) such as being too oblivious of any overarching 

social order. As Benson underlined ȋͣ͜͞͝ǡ pǤ ͟͠Ȍǡ ǲits descriptions often lose sight of 

the (contextual) forest for the trees; (...) it fails to see patterned variation; (and) 

careful not to impose normative judgments, it refuses to draw obvious connections 

to real-world concerns and possible solutionsǳǤ Furthermoreǡ in light of all the 

challenges posed by datafication, Couldry argues, in his critique of the sole use of 

ANT (2020, p. 1146), that researchers and citizens alike should not lose track of the 

bigger picture and thatǡ in this senseǡ ǲcritical sociology must be revivedǳǤ Field theory 

can help remediate these concerns in that it accounts for the influence that wider 

forces exert on both individuals and their immediate surroundings, but also bridges 

an important gap between structure and agency as the former is able to change the 

latter. As such, it will become my framework of reference to document more 

interpretative and critical views of automated news, which calls for further 

operationalisation.  

 

3.3.1 Field theoryǯs focus on tensions and rationale for using it with ANT 

 

The attention given to structure and agency in Bourdieuǯs Field theory can also be 

found in other sociological concepts, most notably in Giddenǯs (1984) duality of 

structures model where institutions shape and are maintained by individualsǯ 

attitudes, but leave them enough room to manoeuvre so that they can in turn change 

them. In Bourdieuǯs work, though, the emphasis on tensions allows for a critical 

reading which is especially important in the context of datafication and artificial 

intelligence (see section 2.1.3): according to Anderson (2013, p. 1013), it brings ǲa vector 

of power dynamics to an area of socio-technical life (technological innovation) too 

often understood from within an Ǯall boats will riseǯ mentalityǳǤ  

These forms of tensions are even more important to take into account as 

digital news is sometimes seen as a threat to news mediaǯs business modelsǡ and as 

new players like ǲnet nativesǳǡ bloggers and platforms are clearly challenging 

traditional news organisations (see Nielsen 2012, 2016; Bell et al., 2017; Rashidian et 

al., 2019, 2020; Vos, 2019; Nielsen & Ganter, 2022). Looking at the relationship 

between platforms and publishers for exampleǡ Facebookǯs changes to its news feed 

algorithm best exemplify those: in 2014, the social media giant announced a shift to 
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prioritising native videos on its news feeds, and in 2018, it revealed that interactions 

between friends would show up more often than Pages content, which included news 

publishersǤ As a result of the ͜͞͝͠ ǲpivot to videoǳǡ it was shown that news 

organisations mostly complied with Facebookǯs change by posting more videos than 

before (Tandoc & Maitra, 2018), thus clearly demonstrating how yet another agent 

external to journalism that is driven by economic considerations (i.e., audience size 

and advertising revenues) is able to reinforce the heteronomous pole of the field. As 

for the 2018 adjustmentȄwhich at the time was pictured as being catastrophic for 

news publishersȄsome organisations said they were able to mitigate this while 

posting more content on Facebook, even if it appears that the sharp drop in 

engagement feared did not actually happen (Cornia et al., 2018). The examples above 

show the type of structural pressures that social media platforms exert on journalism 

today, which add to all of the other tensions that already existed as a result of 

multimedia and newsroom convergence efforts (see Deuze, 2005; Singer, 2004). 

There areǡ of courseǡ limitations to using Bourdieuǯs Field theory in media 

research: one of them has to do with the lack of research that Bourdieu himself has 

performed in the domain of journalism, his main contribution (i.e, On television, 

1996) being rather a short manifesto than an in-depth piece of sociological research 

(Neveu, 2005, 2007). Besides, there are also other shortcomings since Bourdieu can 

be perceived as being oblivious of the autonomous role played by the political field 

when it comes to subsidising the media (Benson, 2006), as it turns out to be the case 

with well-funded public service broadcasters or newspapers with low advertising 

revenues receiving financial help because they contribute to a healthy democratic 

debate. Finally, it can be advanced that media practitioners sometimes get so 

entangled in their own set of autonomous valuesȄwhich can also be a professional 

eliteǯs own ǲnarrow opinionsǳ that are not often exposed to self-criticismsȄthat it 

results in a disconnect between them and some legitimate democratic concerns 

(Schudson, 2005). 

 

Because of their ontological differences (i.e., ANTǯs key tenet is to leave aside any 

preconceived ideas to follow the actorsǯ trails while Bourdieuǯs Field theory 

encompasses a fair deal of determinism)Ȅand also perhaps because of pers0nal 

animosity between Bourdieu and Latour (see Kofman, 2022)Ȅresearch combining 
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ANT with Field theory has so far been scarce: in a sense, this is being oblivious to the 

idea that some of the ǲsociology of the socialǳ can work as ǲcompanion conceptǳ to 

ANT as it is sometimes encountered at a later stage (Winthereik, 2020); moreover, 

Couldry ȋ͜͢͞͝ǡ pǤ ͡Ȍ stressed the importance of seeing ANT as ǲone important item in 

the media theoristǯs toolkit thatǡ like any toolǡ needs to be supplemented by othersǳǤ 

A good illustration of ANT being used in combination with Field theory can be found 

in Priorǯs metaphor of a prism when looking at ǲglitchǳ electronic musicǡ where he 

sets out ȋͤ͜͜͞ǡ pǤ ͟͢͝Ȍ to ǲopen the black box of technology as well as the well-

regulated ballet of the fieldǳǣ 

 

To invoke the metaphor of the prism, sighting the actor network through the 
field and vice versa might give us some valuable insights into the strengths and 
weaknesses of both. This would be to create temporary intellectual 
adjunctions between two of the most advanced tools available, not necessarily 
to synthesize them, but to create points of friction in a spirit of mutual critical 
practice. In this process, we do not disavow the blind spots within 
contemporary theories, but rather deploy them in productive ways to reveal 
how the blanks might be filled. 

 
(Prior, 2008, p. 317, emphasis mine)        

 

 
If ANT can be used at a descriptive level to document the changes that automated 

news is undergoing as it is embedded within a news organisationǡ Bourdieuǯs Field 

theory meanwhile requires further operationalisation as it focuses on more 

interpretative and critical dimensions, starting with a delineation of structure and 

agency. To do soǡ I will rely on Wuǡ Tandoc and Salmonǯs ȋͥ͜͞͝bȌ Field theory 

interpretation of algorithmic automation in journalism, where they identify three 

areas to look at: first, outside the journalistic field, in the forms of influences that 

external structures such as political, economic, social and technological forces hold 

on the field; second, inside the journalistic field, in the types of cultural capital that 

journalists need to acquire in the automation age; third, in the reactions that 

journalists have in light of increased automation, which contributes to creating 

tensions within the field. 
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3.3.2 Operationalising Bourdieuǯs Field theory 

 

In my review of scholarship written on journalism practice, I have stressed the 

importance of looking at whether computational journalistsȄor in this case teams of 

technologists and journalists working together on automated news projectsȄ

participate in changing or preserving prevailing journalistic norms, a consideration 

that echoes Bourdieuǯs focus on new entrants either disrupting or reinforcing the 

main doxa in the field, which hereby becomes an important axis in this study. As 

developed above, I will use Deuzeǯs ideal-typical values (i.e., public service, objectivity, 

autonomy, immediacy, ethics) as a representation of this journalistic doxa as I believe 

they come the closest to articulating the specifics of these ǲunspoken rulesǳ and are 

often used as a normative model in media studies (see section 3.2.1), then connect 

each of them to Wuǡ Tandoc and Salmonǯs own delimitation of structure and agency 

in their Field theory analysis of algorithmic automation in journalism (i.e., structures 

external to the journalistic field, accumulating cultural capital, adversarial reactions 

within the journalistic field). In doing so, I will come up with a set of reflections whose 

conclusions will be readily available in Table 3 so as to facilitate the identification of 

important themes to be addressed in this research26. It is important to stress that I 

understand cultural capital as an extended set of technological and journalistic 

capital, in line with Bourdieuǯs ȋ͜͜͞͡bȌ and Schultzǯs ȋ2007) comprehension.        

 

a. Structures external to the journalistic field: 
 

In automated journalism, one of the areas where the influence of external structures 

could impede on journalistic objectivity relates to the over-reliance on a unique data 

source to fill in a single template. For instance, although automated stories on sports 

or election results could directly feed on sports leaguesǯ and governmentsǯ open data 

portals or APIs, it is nevertheless important to balance those with complementary 

data sources, so that the overall story remains impartial. This could be achieved 

through an assemblage of pre-written templates (see Caswell & Dörr, 2018), which 

 
26 These reflections were originally published in the same academic article I co-authored with my 
principal supervisor (Danzon-Chambaud & Cornia, 2021). There are reproduced here as-is or slightly 
altered.  
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could also feed on alternative databasesǡ such as those of supportersǯ clubs or 

watchdog groupsǤ To do soǡ journalistsǯ news habitus in selecting balanced viewpoints 

and credible sources would be essential. 

The over-reliance on a single data source could also hamper the autonomy of 

the journalistic field while making it more heteronomous to external influences like 

political or economic forces. Indeed, corporations and institutions with the means to 

maintain large data cataloguesȄand also that generated a lot of material that can be 

used as training data in machine learning modelsȄare more likely to play an active 

role in the creation of automated news, as opposed to less affluent grassroot 

movements and citizen groups. As a result, these influential organisations could end 

up being overrepresented in automated news coverage and exert a form of control 

over journalistsǯ capacity to ǲtell the stories they wantǳ. 

To avoid being too dependent on external datasets, media practitioners could 

garner data using their own reporting skills. This could be done for instance through 

ǲstructured journalismǳ ȋsee Caswell & Dörr, 2018), which stands for the idea of 

reporting news in a data format, or to put it differently of turning ǲnarratives into 

databasesǳ ȋAndersonǡ ͤ͜͞͝ǡ pǤ ͟͝ȌǤ To uphold the value of public service, media 

practitioners could adopt this structured journalism approach to collect sensitive 

material: on the one hand, they could avail of their regular journalistic capital while 

filling Freedom of Information and Protection of Privacy (FOIP) requests to access 

valuable datasets and, on the other hand, engage with new forms of journalistic 

capital like organising crowdsourcing campaigns to collect a large amount of public 

interest data, as in The Guardianǯs crowdsourced investigation on MPs expenses in 

2009 (Guardian reporters & Guardian readers, 2009). 

Another issue that relates to over-relying on external datasets has to do with 

the possibility that algorithmic errors could make their way into automated news. 

This is especially relevant with regard to immediacy, as demonstrated by the 2017 

automated news imbroglio where the Los Angeles Times warned of an earthquake 

that actually occurred in 1925 (L.A. Times: L.A. Now, 2017): a revision of the exact 

location of a 1925 earthquake that occurred off the coast of California mistakenly 

triggered a United States Geological Survey alert that was sent to newsrooms across 

the country, thus prompting the Los Angeles Timesǯ Quakebot to publish this 

information as such. If human verification is necessary to avoid such mistakes, new 
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forms of journalistic capital is meanwhile needed to verify stories that are published 

within minutes at scale, as in Le Mondeǯs ͟ ͢ǡ͜͜͜ stories to cover the results of the 2015 

regional elections in France or Tamediaǯs ͜͠ǡ͜͜͜ news articles to report on the 

outcome of a 2018 Swiss referendum (Rédaction du Monde.fr, 2015; Plattner & Orel, 

2019). This capital could translate for instance into computing skills to be able to 

program computational tasks that can involve advanced statistical calculations and 

text recognition mechanisms (e.g., optical character recognition), in order to avoid 

discrepancies in automated news reports. 

Besides catching algorithmic errors, news workers also need to be aware of 

algorithmic biases that could creep into automated news stories. This is especially 

true of machine learning models, as computer software could potentially suggest pre-

made sentences to include in a copy (see Lindén, 2017). At the same time, this could 

be an excellent opportunity to revamp the ideal of ethics while equipping media 

practitioners with a new habitus that would be made of ethical considerations on 

artificial intelligence and data science. These could be delivered either through the 

organisationǯs own standards and practices (e.g., the BBC's principles on responsible 

machine learning, the Bavarian broadcaster Bayerischer Rundfunkǯs AI Ethics 

Guidelines or the Norwegian media group Schibstedǯs FAST framework) or via a 

source that is authoritative enough in the domain of journalism (e.g., a potential 

addendum to the Society of Professional Journalistsǯ Code of EthicsȌǤ 

 

b. Accumulating cultural capital: 
 

The adoption of automated news within newsrooms thereby prompts news workers 

to re-examine their journalistic capital, whether while re-emphasising their human 

potential by adding more context to the story or focusing on in-depth forms of 

reporting instead (van Dalen, 2012), or while engaging with a new form of 

ǲcomputational thinkingǳ, in other words solving problems in the newsroom while 

applying abstract reasoning similarly to computer programming (see Wing, 2008, 

Diakopoulos, 2011; Stavelin, 2013; Gynnild, 2014). Using computational thinking when 

programming automated news challenges immediacy notions as it calls for 

reconsidering what constitutes the news habitus: authoring templates for automated 

news requires predicting elements of the story in advance (see Thurman, Dörr & 
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Kunert 2017), a craft that is difficult to acquire as it necessitates to be familiar with 

abstraction, which could further entrench an effect of hysteresis among media 

practitioners. 

At the same time, a news habitus that would involve predicting elements of the 

story in advance could impede on journalistic objectivity. For instance, news workers 

could feel cornered into choosing a ǲwinningǳ and a ǲlosingǳ side beforehandǡ which 

could further reinforce perceptions that the journalistic field is governed by 

heteronomous forces such as the political or economic fields, or caught into its own 

set of autonomous values that may sometimes collide with the ǲbest practices of 

democratic governmentǳ ȋSchudsonǡ ͜͜͞͡ǡ pǤ ͞͞͞ȌǤ 

Adopting a computational thinking mindset would certainly involve adding 

more programming skills to what constitutes the journalistic capital, which would 

strengthen the autonomy of ǲtech-savvyǳ journalists as they could program their own 

automated news as opposed to outsourcing it to an external NLG provider (which 

limits journalistsǯ capabilities to have the upper hand on algorithmic models at use). 

Moreover, the hysteresis effect that could potentially happen between, on the one 

hand, ǲhacker journalistsǳ ȋUsherǡ ͥ͜͞͝Ȍ and, on the other hand, rank and file 

journalists with little or no programming experience could perhaps be mitigated 

through third-party self-editing tools (e.g., Arria NLG Studio, AX Semantics), which 

feature a ǲNo-codeǳ form of programming language. 

Additionally, media practitioners equipped with an adequate understanding 

of computational thinking could adapt their existing habitus, which is made of an 

expert knowledge of journalism ethics, to address new ethical aspects that arise from 

the use of the technology, such as when ǲdefamatory content slips through the cracksǳ 

(Lewis, Sanders & Carmody, 2019, p. 15). They could also ensure that journalistic 

standards and practices are well embedded into automated news scripts, and verify 

that they are adequately maintained and up-to-date. As raised above, a news habitus 

that includes a good understanding of artificial intelligence and data science ethics 

will help them in this task. 

Finally, adding programming skills to journalistic capital could open new 

avenues in the area of public service journalism, most notably with regard to 

ǲalgorithmic accountability reportingǳ, a new type of journalistic investigation that 

looks into black box algorithms in order to reveal ǲthe power structuresǡ biasesǡ and 
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influences that computational artefacts exercise in societyǳ ȋDiakopoulosǡ ͜͞͝͡ǡ pǤ 

398). As algorithmic accountability reporting is based on the use of reverse 

engineeringȄa set of techniques that serves to investigate the inputȂoutput structure 

of algorithmsȄjournalists equipped with programming skills to build their own 

automated news could then engage with this new investigative format, leading them 

to reveal, among others, potential biases in hiring and credit scores algorithms or in 

predictive policing software, thus consolidating the autonomous pole of journalism.  

 

c. Adversarial reactions within the journalistic field: 
 

Looking at potential struggles within the journalistic field, a first type of tensions that 

could arise from the implementation of automated news within newsrooms relates to 

autonomy. Indeed, as news work involves editorial staff, but also technologists and 

businesspeople (see Lewis & Westlund, 2015b), the confrontation between each of 

their habitus could result in increased tensions within media organisations. For 

instance, although media practitioners and technologists share similarities in their 

respective doxa (see Wu, Tandoc & Salmon, 2019c), their views could be conflictual 

due to misunderstandings around what constitutes the boundaries of journalism (see 

Lewis & Usher, 2016). Moreover, as the economic appeal of automated news could 

translate into less human employment (see Kim & Kim, 2017), this could potentially 

fuel dissensions between editorial staff and businesspeople. 

Such a reduction in human employment could also hamper less profitable 

forms of coverage, such as local news, and ultimately impede on the development of 

public service journalism. For instance, from a media management point of view, the 

savings occasioned by the launch of automated news productsȄcoupled with the 

possibility to tailor it to niche and geo-specific audiences (see Lokot & Diakopoulos, 

2016)Ȅcould in fact constitute an strong economic incentive that would eventually 

threaten the livelihood of specialised journalists and local correspondents, thus 

creating an effect of hysteresis among those unable to adapt. 

Automated journalism is therefore likely to introduce a considerable reshuffle 

within newsrooms. A positive outlook would be that automated news relieves media 

practitioners from the challenges associated with immediacy, executing rote tasks for 

them like writing repetitive news recaps so that they can focus on more demanding 



 

 
 

84 

forms of journalism (van Dalen, 2012; Clerwall, 2014), what would ultimately 

strengthen the autonomous pole of the field. These more demanding tasks could 

include traditional formats like investigative or international reporting, in-depth 

forms of news reporting where journalists participate in the story (e.g., narrative, 

immersion and ǲGonzoǳ types of journalismȌ and new formats tackling growing 

datafication in society, such as advanced data journalism or algorithmic 

accountability reporting. That said, if reporters are instead assigned to stories that 

reflect the personal views of media owners or the priorities of the marketing and 

advertising department (e.g., ǲclickbaitǳ stories or native advertisingȌǡ this would 

reinforce the heteronomous pole instead, and trigger an effect of illusio among news 

workers. 

Another area of struggle that relates to the use of automated news deals with 

objectivity as new forms of co-authorship gradually emerge, either through media 

practitioners reworking NLG-powered first drafts (Wölker & Powell, 2021) or 

potentially through pre-made sentences generated with machine learning that could 

be dragged and dropped into a copy (see Lindén, 2017a). It is then important that 

media practitioners remain in control of the story, using their news habitus of critical 

thinking to make sure that the story is overall objectiveȄespecially when it draws on 

a single data sourceȄand that no algorithmic biases creep into the final automated 

copy, thereby making the field more heteronomous. 

To conclude, as previously mentioned, the introduction of automated 

journalism within newsrooms brings new perspectives on journalism ethics, thus 

fostering discussions on a potential renewal of journalistic standards and practices. If 

this conversation takes place within news organisations, journalism research centres 

and professional associations, the autonomous pole of the field would be reinforced, 

but if it is too closely tied to external organisationsȄespecially like Big Tech 

companies (see Haapanen, 2020)Ȅthere is then an increased risk that heteronomous 

forces penetrate the field of journalism. 

 

These reflections illustrate the many ways through which automated journalism 

could change and reinforce the prevailing journalistic doxa. In summary, the 

influence external forces exert on the field could be visible in an over-reliance on 

external datasets, the accumulation of cultural capital would have to do with media 
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practitioners acquiring a computational thinking mindset and adversarial reactions 

within the field could relate to potential tensions between editorial staff and, one the 

one hand, technologists and businesspeople in news and, on the other hand, players 

external to the field, in this case Big Tech companies. In my research thesis, I will use 

these considerations as a general thread that will guide my more critical and 

interpretative chapter; they are also summarised in Table 3 so as to have important 

themes readily available when I address this part of my empirical work. 

That said, it is important to stress that these considerations should also be 

weighed against existing journalistic practices that present similar issues. For 

instance, relying on one data source is essentially similar to relying on a limited 

number of authoritative and official sources for routine news, which ultimately 

hampers diversity in media coverage (see Gans 1979; Molotch & Lester 1974). 

Likewise, trying to predict elements of the story in advance when authoring 

templatesȄand risking to pick a ǲlosingǳ and a ǲwinningǳ side beforehandȄ

corresponds in a way to ǲprep copiesǳ that journalists write ahead of time, which could 

be problematic should reporters introduce perspectives into their copies: this is 

indeed a difficult style of writing to acquire, as shown in the work of journalists 

writing ǲadvance obitsǳ ȋAdams, 2022).
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Table 3. Important themes to consider when investigating automated news deployment. 

 Public service Objectivity Immediacy Autonomy Ethics 
 
Structures 
External to the 
Journalistic Field 

 

ͻ Are media practitioners able to 
employ their traditional 
journalistic skills to collect public 
interest data? 

 
ͻ Are they able to explore other 
ways to get public information 
data? 

 

ͻ Is a diverse set of data sources 
used in the conception of 
automated news? 
 
ͻ Is an assemblage of templates 
being used or just a single one? 
 
ͻ Are alternative data sources taken 
into consideration? 

 

ͻ What is the extent of human 
verification in the production of 
automated news? 
 
ͻ Are computational tasks employed to 
verify content  when automated news 
are published on a large scale? 

 

ͻ Are organisations able to build and 
manage large open data catalogues 
overrepresented in automated news 
reports? 
 
ͻ In advanced machine learning models, is 
it also the case for organisations that 
generated a lot of training data? 
 
ͻ Are less affluent groups or movements 
not covered on these grounds?  
 

 

ͻ Are media practitioners well aware 
of algorithmic biases? 
 
ͻ Are they trained in ethics of artificial 
intelligence and data science? 

 
Accumulating 
Cultural Capital 

 

ͻ Are journalists with the 
computing background to 
program automated news also 
able to engage with algorithmic 
accountability reporting? 
 

 

ͻ When authoring templates, do 
media practitioners refrain from 
picking a ͞winning͟ side and a 
͞losing͟ side beforehand͍ 

 

ͻ How do media practitioners handle 
predicting elements of the story in 
advance when authoring templates? 
 
ͻ How familiar are they with the concept 
of abstraction at the core of 
computational thinking?  

 

ͻ Are journalists with a computing 
background able to program their own 
automated news? 
 
ͻ Are media practitioners with little or 
none programming background able to use 
third-party NLG tools or ͞No-code͟ 
development platforms? 

 

ͻ Are media practitioners able to 
adapt their expert knowledge of core 
ethical values in journalism to new 
ethical challenges that arise from the 
utilisation of automated news? 
 
ͻ Do media practitioners supervise 
the incorporation of journalistic 
standards and practices into 
automated news scripts? 

 
ͻ Do they also make sure that those 
are well maintained and up-to-date? 
 

 
Adversarial 
Reactions within 
the Journalistic 
Field 

 

ͻ Does the deployment of 
automated news threaten the 
sustainability of less profitable 
areas of journalism? 
 
ͻ Does it impact the livelihood of 
journalists specialised in these 
areas?  

 

ͻ When complementing an 
automated draft, do media 
practitioners remain in control of 
the story while exerting their critical 
thinking? 
 
ͻ In advanced machine learning 
models, do media practitioners 
prevent algorithmic biases from 
creeping into the final copy? 
 

 

ͻ Are media practitioners able to engage 
with formats that demand more time as 
automated news take on routine tasks?  
 
ͻ Are they redirected to stories that 
reflect the priorities of media owners or 
of the marketing and advertising 
departments? 

 

ͻ How do media practitioners views on 
automated journalism collide with those of 
technologists and business people? 
 
ͻ Is the displacement of human journalists 
likely to create tensions? 

 

ͻ Does the discussion around 
revamped ethical values happen 
within professional journalistic 
forums, or is it too closely tied to 
external organisations? 
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4 METHODOLOGY 

 

 

In this part, I will delve into the specifics of my methodological choices for this 

research thesis. I will first explain my ontological choice of taking a critical realist 

approach, then detail my rationale for using an iterative-inductive and case study 

design. I will also specify why I am using semi-structured interviewsȄwhich are 

complemented by elements of a netnographyȄas well as thematic analysis, before 

giving a detailed account of the procedures that I have chosen to follow.         

   

4.1 ONTOLOGICAL CONSIDERATIONS AND RESEARCH DESIGN  

 

To start, my research work takes a critical realist ontological approach, in that the 

epistemological traditions that I follow are related to both positivism/objectivism and 

constructivism/relativism. Critical realism reunites elements from both of these 

schools while remaining an independent position in itself and not just a mere 

combination of the two (Clark, 2008; Kozhevnikov & Vincent, 2019). According to 

critical realism, positivism is viewed as failing to consider the social nature of 

knowledge, while constructivism can be thought of as putting too much emphasis on 

it (Clark, 2008). Critical realism therefore comes as a third avenue that offers an 

ontology that follows neither of these two approaches (Elger, 2010).  

The work of Bhaskar (2008) can be seen as instrumental in establishing a 

critical realist position as he made the distinction between an intransitive and a 

transitive dimension in the observation of knowledge: the intransitive dimension 

corresponds to knowledge that objectively exists and can be observed as such (e.g., 

beings, relations, processes, etc.) while the transitive one deals with sociocultural 

concepts that can be only be captured through human interpretation (Benton, 2004; 

Houston, 2014). Bhaskar also divides reality between an empirical, an actual and a real 

or causal level: the empirical is concerned with observations we can directly sense, 

experience, witness and perceive, for instance listening to a classical concert or 

witnessing that there are fewer women in engineering schools; the actual accounts 

for events, processes and outcomes that are beyond our direct scope, like a concert 
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happening in a faraway location or an invisible problem of institutional sexism in 

engineering that may explain why fewer women are attending this curriculum; and 

the real or causal addresses underlying powers, structures or mechanisms that 

contribute to triggering the actual and empirical levels, for instance stereotypes and 

gender roles that may limit womenǯs aspirations to study engineering ȋClarkǡ ͤ͜͜͞Ǣ 

Elger, 2010; Houston, 2014; Kozhevnikov & Vincent, 2019). It is important to note that, 

as the actual and real levels both build on human interpretation (i.e., transitive 

dimension), they are at greater risk of being fallible (Benton, 2004; Clark, 2008). 

My research takes a critical realism position in that it will look into both the 

intransitive and transitive dimension: the epistemological tradition that is being 

followed by Bourdieu can be seen as belonging to the transitive dimension as it 

addresses real perceptions (e.g., hidden social mechanisms) while the ǲfollow the 

actorsǳ motto of ANT makes it more an empirical approach that sides with the 

intransitive dimension. I will also document the actual level while focusing on 

occurrences that are not directly visible to me, like computer software or 

organisational polices. For the sake of simplicity, though, I should refer to the 

empirical, actual and real levels as micro, mezzo and macro perspectives in the rest 

of this study.    

 

In terms of research design, my thesis breaks away from both deductive design, which 

usually makes use of theory to test an hypothesis, and inductive design, which aims 

at formulating new theoretical propositions with as much of an open mindset as 

possible, in that it reflects a sophisticated inductivism or iterative-inductive type of 

design (O'Reilly, 2009, 2011): in iterative-inductive design, theory is used throughout 

the whole research project, allowing the researcher to move back and forth between 

research phases rather than progressing in a strictly linear manner. According to 

O'Reilly (2009), iterative-inductive design is based on the idea that theory can be 

viewed as a ǲpre-cursorǡ medium and outcome of ethnographic study and writingǳ 

(Willis & Trondman, 2000, p. 7), a concept that now applies to other types of research 

so as to facilitate ȋEzzyǡ ͜͜͞͞ǡ pǤ ͜͝Ȍ ǲan ongoing simultaneous process of deduction 

and inductionǡ of theory buildingǡ testing and rebuildingǳ. 

Theory is all the more important to use in that it allows for analytic or 

theoretical generalisation, a way of achieving external validity other than through 
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statistical or numerical generalisation. Theoretical generalisation can be used to 

evaluate the findings of a study against previously developed theories, so as to 

support, contest, elaborate or refine their relevance (Schwandt, 2007; Akremi, 2020). 

As pointed out by Yin (1994), an appropriate structure that suits theoretical 

generalisation is case studies, which can be described as in-depth or ǲthickǳ 

descriptions of one or several instances of a phenomenon (Blatter, 2008). Case studies 

can either be single case studies or multiple/cross-case studies (Yin, 1994; Gerring, 

2007): they can come under a holistic form, whereby a case is being investigated in its 

full entirety, or under an embedded form, where the object of study is divided into 

units or subunits. That said, Yin stresses that single and multiple case studies differ 

in their rationale for case selection: single case studies can be selected based on 

whether they represent a critical case that best corresponds to a theory that is being 

tested; an extreme or unique case that depicts a situation particularly rare or that is 

unfolding under extreme circumstances; or a revelatory case where the researcher has 

access to a site or a phenomenon that was not accessible to the scientific community 

before, thus leading to exclusive insights (Bleijenbergh, 2010; Xiao, 2010). As for the 

rationale for selecting elements of a multiple case study, this is linked to the 

development of a rich theoretical framework, so that findings can be generalised to 

new cases (Yin, 1994). On a last note, Gerring suggested that single and 

multiple/cross-case studies could be conducted in a complementary way, even 

advising ȋͣ͜͜͞ǡ pǤ ͝͞Ȍ that ǲresearchers may do both and, arguably, must engage both 

styles of evidenceǳ. 

 

4.2 SEMI-STRUCTURED INTERVIEWS AND THEMATIC ANALYSIS 

 

To investigate the considerations I set out in this chapter, interviews with media 

practitioners, executives and technologists appear to be the most pertinent research 

method: on the one hand, conducting those via computer-mediated means (see 

Hansen & Machin, 2013) was the only way of completing this research project because 

of COVID-19Ȅwhich can be a rationale on its own (Mason, 2002)Ȅand, on the other 

hand, interviews are an appropriate tool that can be wielded to collect both 

informative and interpretative material: in line with investigating both the 

intransitive and transitive dimensions, they can then either be used (Brinkmann and 
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Kvale, 2018) as a ǲminerǳ, where the interviewer is concerned with gathering factual 

accounts only (i.e., micro level), or as a ǲtravellerǳ, which implies working with more 

interpretative views (i.e., mezzo and macro levels). In my research thesis, I will be 

using interviews both as a ǲminerǳ and a as a ǲtravellerǳ, essentially to reflect the 

critical realism position that I am taking.  

 To strike a balance between collecting factual evidence and personal 

impressions, semi-structured interviewsȄsometimes called in-depth interviews 

(Cook, 2008)Ȅcan be seen as an appropriate format, as opposed to unstructured 

interviews, which are better for documenting personal experiences only (e.g., oral 

histories), or structured ones, which more adapted to just gathering objective 

information (e.g., survey interviews). Aside from touching on a list of key issues and 

themes that are mentioned in a questionnaire or aide-mémoire, semi-structured 

interviews also enable the researcher to digress from those lines so as to obtain other 

types of insights (Leonard, 2003). Not only semi-structured interviews allow for a 

more natural tone of conversation to take place (Boyle & Schmierbach, 2019), they are 

also a good fit in situations where concepts and relationships are well understood 

between the interviewer and the interviewee (Ayres, 2008a). Therefore, using semi-

structured interviews with a professional like a journalist can help access information 

that is not necessarily obvious in the first place, and cannot easily be shared in other 

formats (e.g., focus groups), for instance talking about professional concerns (Hansen 

& Machin, 2013).  

That being said, interviews also come with their own set of issues, most 

notably when interviewees answer questions the way the researcher wants to hear it 

(Berger, 2000), making it comparable to the Hawthorne effect where research 

participants change their behaviour according to whether interest is being shown in 

them or when they feel they are being observed (James & Vo, 2010). Although it is not 

possible to entirely take away potential biases that may occur over the conduct of the 

interviewȄmostly because of social interactionsȄsemi-structured interviews can 

nevertheless help mitigate those by way of standardising questions in the aide-

mémoire (Mason, 2002). To be able to carry out this type of interview, I undertook 

training while attending a methodology workshop at Dublin City Universityǯs 

Qualitative Research Summer School. 
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In complement to using semi-structured interviews to access qualitative insights, 

interpreting them through thematic analysis can also be key, in that it helps account, 

again, for the same critical realist approach. According to Boyatzis (1998), thematic 

analysis can be understood as a process of sorting qualitative data through coding 

procedures that are centred around themes that are either manifest, meaning that 

they describe the patterns found in the data as such, or latent, which implies trying 

to interpret what is behind those results. By the same token, Braun and Clarke (2006) 

envisioned thematic analysis as being either realist/essentialist when describing 

reality as such, constructionist when examining it through the lenses of discourses 

held in society, or contextualist when it sits somewhere between the two, making it 

closer to the critical realism tradition. In this PhD dissertation, I will follow the latter 

as the data that I am collecting reveals both observable manifest patterns around 

automated news usage and more latent dimensions that have to do with media 

practitionersǯ own interpretations.    

 Following an iterative-inductive type of design, themes used in thematic 

analysis can also match a theoretical construct that was previously outlined (Boyatzis, 

1998; Morey Hawkins, 2017) and as such can be visible in the research questions and 

questionnaires (Lapadat, 2010). This is especially true of semi-structured interviews, 

where themes can somehow be anticipated in questionnaires (Ayres, 2008b). 

However, Braun and Clarke (2006) cautioned against using themes this way, as it runs 

the risk of discarding the in-depth analytical work that is needed to find out about 

those in the first place. 

 

4.3 ACCOUNT OF PROCEDURES 

 

In accordance with Gerringǯs recommendation, this research thesis is based on a 

combination of single and multiple case studies. While the two single case studies 

came as a result of opportunities that were presented to me as a researcher, the 

multiple case study reflects the need for a wide-reaching study of automated news 

that was mentioned in the Introduction. The single case studies were selected on the 

basis that they were illustrative of a unique and a revelatory use of automated news: 

the unique case study illustrated how a selected number of media organisations 

resorted to automated news to cover COVID-19, a rare event during which the 
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technology was used under unprecedented circumstancesȄwhich I turned into an 

industry report for the Tow Center for Digital Journalism at Columbia University (see 

Danzon-Chambaud, 2021b) where I was a Knight News Innovation FellowȄwhile the 

revelatory case shed light on a range of experiments that took place at the BBCȄ

which were summarised into a white paper (see Danzon-Chambaud, 2021c) I wrote 

as part of a secondment with BBC R&D27. Even though this secondment was done 

virtually because of COVID-ͥ͝ǡ I enjoyed access to some of the BBCǯs internal systemsǡ 

participated in a few training and socialising events and, more importantly, was put 

in touch with interviewees for my research project. For the COVID-19 case study, I 

used a convenient sampling strategy as I reached out to the few news organisations I 

could see were implementing automated news at the beginning of the pandemic. 

Initially, I talked to nine organisations for my Tow industry report, but then found 

outȄwhile conducting interviews for my multiple case studyȄthat three others were 

also using automated news to cover COVID-19: in this PhD dissertation, they all figure 

together in chapter 5.1. As for my BBC case study, I rather used a snowball type of 

sampling as I asked my interviewees for potential additional respondents to this 

project. Although it is evident that my BBC case study is a single one because it 

focuses on one media organisationǯs use of automated news and can be considered 

holistic because it tackles all of BBCǯs experiments of this type at once, it is important 

to stress that this is equally true of my COVID-19 case study, whichȄdespite coming 

under an embedded formȄcovers one single event and is therefore theme-centric.       

Aside from these two single case studies, I also resorted to a multiple case 

study where I analysed the use of automated news across groups of countries and 

media types. To do this, I have chosen a sampling strategy that reflects Hallin and 

Manciniǯs (2004) media system typology so as to be able to ground this case study on 

their theoretical understanding of differentiation and de-differentiation in the news 

industry, which also echoes Bourdieuǯs reflections on commercial homogeneity 

within the news media (see section 3.2.2). Moreover, Hallin and Manciniǯs typology 

has often been used as a guiding framework to draw strategic samples of news 

organisations that spread across groups countries (see Cornia, Sehl & Nielsen, 2019, 

 
27 My Tow Center (i.e., COVID-19 case study) and BBC findings are reproduced as such or under a slightly 
modified form in this PhD dissertation. 
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2020; Menke et al., 2018; Sehl, Cornia, Graves & Nielsen, 2019; Sehl & Cornia, 2021; 

Sehl, Cornia & Nielsen; 2021; Van den Bulck & Moe, 2018).  

As for choosing media types, I have decided to include news agencies, 

newspapers and public service media for the following reasons: first, the use of 

automated news at news agencies is well established, especially in Europe (see Fanta, 

2017); second, it can be argued that newspapers are more likely to engage with this 

form of technology, as their business model that is under threat because of the digital 

turn forces them to be more innovative, as opposed for instance to commercial 

broadcasters that can still rely on stable advertising revenues and on other types of 

incomes (Cornia, Sehl & Nielsen, 2019); third, public service media can be considered 

leaders in providing ǲthoroughǳ data journalism pieces to audiences (see Borges-Rey, 

2016; De Maeyer et al., 2015), especially as data journalism experts are more likely to 

be hired at public service broadcasters in Germany (Beiler, Irmer & Breda, 2020) and 

as public service media in Australia developed their own in-house solutions (de-Lima-

Santos, Schapals & Bruns, 2021): this can let us posit that the kind of programming 

skills that is at use in data scraping activities can also be leveraged to set up automated 

news. For this case study, I have relied on purposive sampling to select 18 news 

organisations, with each pair representing a different combination of media types and 

media systems (see Table 4). This sample includes news organisations that were also 

featured in my COVID-19 case study, but this time I am touching on their other uses 

of automated news as well. In addition, my BBC findings are also included here. The 

resulting embedded format is representative of organisations I deemed to be 

characteristic enough of their media system to be included in this sample, but alsoȄ

of courseȄthat were available and willing to take part in this research study.  

 
Table 4. News organisations studied based on media systems and media types.28 

 
28 There are a few shortcomings in this selection: first, Australia is not examined in Hallin and 
Manciniǯs work for practical reasonsǡ but they do specify that both Australia and New Zealand have 
close connections to Western European countries; second, Hallin and Mancini describe Belgium as a 
mixed case that sits between the Democratic Corporatist (i.e., North/Central) and the Polarised 
Pluralist (i.e., Mediterranean) models: in this study, I have included it under the latter category as 
Rossel and its subsidiary Sudpresse own titles in France and in French-speaking Belgium; third, there 
is the issue of limiting myself to Western news organisations, as discussed in my literature review and 
also in subsequent work on media systems (see Hallin & Mancini, 2011); finally, even if the Spanish 
newspaper El Confidential does not have a print edition, it defines itself as a ǲdigital newspaperǳ ȋdiario 
digital), which is why it is included here.  
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Media systems News agencies Newspapers Public broadcasters 
 
North Atlantic 

 
Associated Press 
(United States) 
 
Reuters (United 
Kingdom) 

 
Washington Post 
(United States) 
 
The Times (United 
Kingdom) 
 

 
BBC (United Kingdom) 
 
ABC (Australia) 

 
North/Central 

 
STT (Finland) 
 
NTB (Norway) 

 
Stuttgarter Zeitung 
(Germany) 
 
Tamedia (Switzerland) 
 

 
YLE (Finland) 
 
Bayerische Rundfunk 
(Germany) 

 
Mediterranean 

 
AFP (France) 
 
ANSA (Italy) 

 
El Confidential (Spain) 
 
Rossel/Sudpresse  
(Belgium/France) 
 

 
France Bleu (France) 
 
RTVE (Spain) 

 

 

In total, 23 news organisations figure in this research project, which is made of 30 

interviews (average length: 00:35:30) with editorial staff like journalists, editors and 

managers; executives like directors and C-level managers (who are representative of 

the business side, at a managerial level); and technologists like software engineers 

(see Appendix B for my intervieweesǯ news organisationsǡ roles and genders, and their 

interview dates and durations). Among them were 8 BBC staffers that I could gain 

access to thanks to my secondment. Interviewees were contacted by email or via 

social mediaǡ a gatekeeperǯs approval being sometimes needed29. All in all, I found 

that my respondents were relatively easy to get to, my position as a Tow Fellow and 

my BBC internal email for the time of my secondment being certainly of help. These 

interviews were conducted between June 2020 and April 2021, with one of my BBC 

interviewees also performing a virtual walkthrough of the self-editing tool they used 

(i.e., Arria Studio) on April 9th, 2021. To determine questions to be asked, I relied on 

key considerations summarised in Table 3 in order to select those that were most 

appropriate to the news organisation or the professional profile of the person I was 

interviewing, and then adapted them into individualised questionnaires that also 

included more factual questions. For example, the key consideration How do media 

 
29 These ͞gatekeepers͟ could be͕ for instance͕ members of the marketing and advertising team, editorial 
managers or media executives.   
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practitioners handle predicting elements of the story in advance when authoring 

templates? was adapted, in my questionnaire for the Washington Post (see Appendix 

C), into the following: ǲWhen writing templatesǡ how do they (media practitioners) 

balance predicting elements of the story in advance with the uncertainty of newsǫǳ  

My exchanges were rather smooth30, my interviewees generally knowing what 

I was asking about and not being caught off-guard (they were given an indication of 

what will be discussed, but were not handed the interview questions in advance). 

Only one time I had to redesign my questionnaire on the spot when I learned the 

organisation I was interviewing used machine learning instead of the template-based 

approach that I had prepared myself for, but this did not adversely affect the conduct 

of the interview. I also asked for extra clarifications in follow-up emails when needed. 

As this study is exploratory by its nature, semi-structured interviews helped me get 

to the kind of rich qualitative material I was looking for, unlike for instance an online 

survey that would involve too much set answers or focus groups where participants 

would not feel as comfortable to share their personal experiences (see Hansen & 

Machin, 2013). To complement these interviews, I also analysed material published 

online (e.g., blog posts, trade publications, etc.) so as to have a better overview of the 

way automated journalism is implemented: these are mentioned as such in chapters 

5 and 6; otherwise, information comes from statements collected over the course of 

my interviews. In addition, my more descriptive empirical part features screenshots 

of automated news software or material that was found online or forwarded to me by 

research participants. All in all, the assemblage of all these data that were collected 

through online interviews, virtual walkthrough, analysis of online content and 

screenshotsȄbut also email conversationsȄcan be considered as as many sources of 

evidence as identified by Yin (1994): these are documents, archival records, interviews, 

direct observations, participant observations and physical artifacts, which bears 

resemblance to the material at hand. In the end, because some of these elements 

exclusively dealt with online collection, it is then appropriate to speak of a 

netnography, which is understood (Kozinets, 2016) as a ǲspecific approach to 

conducting ethnographic research that uses the archival and communications 

 
30 Interviews with French speakers were conducted in French, as it is my mother tongue. I also took care of 
translating it into English. 
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functions of contemporary Internet-based technologies such as mobile phones, 

tabletsǡ and laptop computersǳ and can be made of textual, graphic, audio, 

photographic and audio-visual elements.  

 I then tapped into this rich qualitative material using thematic analysis, 

resorting for this to the three themes uncovered in the first half of this chapter (i.e., 

over-reliance on external datasets, need for media practitioners to acquire a 

computational thinking mindset, conflicts within and outside the journalistic field). 

Using NVivo qualitative data analysis softwareǡ I regrouped some of my intervieweesǯ 

statements around three nodes that each represented one of these themes. In a 

second step, I reflected on the material at hand and configured more specific sub-

nodes based on patterns I could identify in my interview data (e.g., dealing with 

multiple levels of government for relying on external datasets; developing an abstract 

thought process for acquiring a computational thinking mindset; opposition between 

technologistsǯ and journalistsǯ own workflows for conflicts within and outside the 

field), then reassigned some of my intervieweesǯ statements accordinglyǤ As 

mentioned earlier, these themes and sub-themes were then used as a thread in 

chapter 6, which constitutes my more interpretative chapter. Finally, my findings 

were summarised and analysed in my conclusive chapter, using elements of Field 

theory and ANT for this, so as to best answer the research questions I have set out 

earlier. 

  

On a last note, my submission to Dublin City Universityǯs Research Ethics Committee 

stressed that, as media professionals, research participants should be aware of the 

sensitivity of the material they provide and would not usually provide researchers 

with information they do not want to be published. Their names were not divulged 

so that they could speak more freely, although it is most likely that their hierarchy 

knew that they were participating in this research project. To avoid putting them in 

an uncomfortable situation, interviewees were given the opportunity to review some 

of their statements that dealt with potentially sensitive or unclear information, but 

not my own interpretation over what they shared. Overall, it can be said that they 

view automated news in a much positive light, even if they did not hesitate to share 

failures as well. This makes the use of theory even more relevant, as it provides the 

necessary lenses to have a critical outlook that can help understand aspects that were 
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not obvious in the first place. Finally, sex and gender were not considered to be 

particularly relevant in this study: as such, interviewees were not asked to disclose 

their gender, but in a strictly binary sense it turned out that 25 of them were men and 

8 were women, thus reflecting a gender gap that could be further investigated.  

As mentioned earlier, conducting remote semi-structured interviews was the 

only way to see this research through because of COVID-19. For a time, direct 

observations were envisaged through newsroom ethnography, which gives the 

researcher access to the cultural and naturalistic setting that surrounds media 

production and can be used to document the routines and everyday thoughts of news 

workers (Berger, 2000; DeWalt & DeWalt, 2011; Hansen & Machin, 2013). However, as 

the pandemic appeared to last for longer than expected in the middle of 2020, it 

became evident that this research method would not be available to me over the 

course of my PhD. This implied limitations in that I have not been able to hear bits 

of conversation and observe participantsǯ behaviours so as to have a more genuine 

appreciation of media practitionersǯ views on automated news, in contrast to the 

more conventional tone used during interviews. As a result, somewhat 

confrontational statements that could testify, for instance, of potential tensions 

within the newsroom were much harder to obtain, which is reflected in section 6.3 

being shorter than the other ones. This also meant that I could not speak with all of 

the teams I wanted to talk to: this is why some of the business branches (i.e., 

marketing and advertising department) are missing in this study, as their 

representatives were not identified as key persons to talk about automated news by 

their organisations. 
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5 COVID-19, BBC AND CROSS-NATIONAL CASE STUDIES 

 

 

In this chapter, I will start my empirical analysis with a descriptive account of how 

automated news is being used in the three case studies that I am investigating: first, 

during COVID-19; second, as part of series of BBCǯs experiments; third, across news 

organisations that are based in different countries. Due to the lower number of 

organisations studiedȄor sole focus on one of themȄin my two single case studies 

(i.e., COVID-19 and BBC), I will analyse usages based on patterns that I could directly 

observe (i.e., different ways of using automated news during COVID-19, minor and 

major experiments at the BBC). That being said, in my cross-national multiple case 

study, which features a higher number of organisations, I will resort to ANT so as to 

tell apart automated news being used as intermediaries (i.e., initial intent is 

maintained and it essentially does what it is supposed to do) from automated news 

being used as mediators (i.e., something more is added to existing practices). As this 

part is essentially about describing the utilisation of automated news in these three 

case studies, netnographical elements (i.e., screenshots and material published 

online) will be extensively featured hereȄalong with interviewsȄso as to give the 

best overview possible.  

 

5.1 USING AUTOMATED NEWS TO COVER COVID-19 

 

In a sense, COVID-19 could be the perfect story to automate. When the virus spread 

globally at the beginning of 2020, governments and health authorities made 

accessible a considerable amount of open source data, generally available through 

structured datasets or APIs. These statistics contained critical information like the 

number of deaths and patients in intensive care units as well as 7-day incidence rates. 

The availability of these structured data, some of which could fit into predictable or 

templated story frames (see section 1.2.2), enabled some media organisations to use 

automated news in their coverage of the pandemic. This section provides examples 

from 12 outlets from ten countries (see Table 5), including 10 that were already using 

automated news for other types of coverage (i.e., ANSA, AFP, Bayerischer Rundfunk, 
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Bloomberg, Canadian Press, Helsingin Sanomat, NTB, RADAR, Reuters and Tamedia) 

and two that experimented with the technology for the first time (i.e, Omni and The 

Times). For the most part, these organisations developed their own automated news 

products in-house, among which figures a machine learning system designed by 

Bloombergǯs engineersǤ In two cases ȋiǤeǤǡ Tamedia and RADARȌǡ they used a third-

party self-editing tool so that journalists can design their own stories, and in another 

two (i.e., Omni and ANSA) the production of automated news was outsourced to an 

external content provider. As developed below, the use of automated news to cover 

COVID-19 essentially helped fulfil one of two goals: either to provide readers and 

media clients with user-facing interfaces rounding up the latest numbers on the virus, 

or to rearrange or come up with new types of workflows focused around setting it up 

or working directly with it. 

 

Table 5. News organisations examined* in COVID-19 case study. 

 
Country News organisations 

Canada Canadian Press 

Finland Helsingin Sanomat 

France AFP 

Germany Bayerischer Rundfunk 

Italy ANSA (Applied XL) 

Norway NTB 

Sweden Omni (United Robots) 

Switzerland Tamedia (Wordsmith) 

United Kingdom RADAR (Arria NLG Studio), Reuters, The Times 

United States Bloomberg 

 

*External content providers and third-party self-editing tools (in italic) are mentioned in 
parenthesis. 
 

 
5.1.1 Quantifying the pandemic for readers and media clients  

 

The first use of automated news to cover the COVID-19 pandemic has to do with 

providing a statistical overview of the spread of the virus to media clients and 
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audiences alike, either through user-facing interfaces such as dashboards and 

newsletters or through an extended range of news products. For instance, ANSA, 

Reuters, Tamedia and The Times (see Figure 9) all featured local, national and 

international dashboards that summarised the latest COVID-19 statistics with 

automated text and visualisations, like area charts detailing the spread of the 

pandemic in Italy (i.e., ANSA), bar charts showing a worldview of vaccination 

progress (i.e., Reuters and Tamedia) or a map illustrating weekly cases numbers in 

the United Kingdom (i.e., The Times). Whereas The Times has used automated 

graphics in the pastǡ using automated text generation was a firstǣ ǲIt was really the 

first time where we felt the need for such a long-term investment in something that 

was automatedǳ, explained a computational journalist at the newspaper. 
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Figure 9: The Timesǯ COVID-19 dashboard. Screenshot of the COVID-19 tracker 
page at The Times. It features automated text and visualisations that give a breakdown 
of the latest coronavirus statistics in the United Kingdom. Source: The Times. 
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This type of interactive dashboard also took the shape of a newsletter, such as 

the one launched by the Bavarian broadcaster Bayerischer Rundfunk, which features 

automated text as well as tables, maps, and charts. This COVID-19 newsletter (see 

Figure 10) draws on raw data released by the Robert Koch Institute and is updated on 

a daily basis. It shows the spread of the virus in Bavaria and Germany and informs 

readers on a selected range of indicators such as total cases, deaths and recoveries as 

well as 7-day incidence rates at local levels. Similarly, automated stories generated 

daily at the Canadian Press were used to feed an automated newsletter that would 

wrap up the most recent numbers for media clients. It included pandemic-related 

data like the number of confirmed cases, recoveries and deaths, but also economic 

data drawn from other automated coverage at the news agency in order to account 

for the financial repercussions of the virus. Automated charts were also created to 

keep track of new cases numbers all across Canada. The same could be observed at 

AFP, where an automated COVID-19 roundup featuring a world overview was 

produced on a daily basis for media clients and came along with automated 

visualisations, some of which included short animated videos showing the evolution 

of the virus (see Figure 11).     

Another way of providing a statistical overview was through a new range of 

products that were available to media clients. For instance, the Norwegian news 

agency NTB delivered automated news on COVID-19 directly through its wire service 

(see Figure 12), but also through an API that news organisations could use to set up 

their own interactive products like live blogging platforms (smaller clients could also 

use NTBǯs own platform for thisȌǤ These automated pieces included health-related 

statistics such as the status of vaccinations across Norway, as well as unemployment 

and furlough figures caused by the pandemic. The news agency also provided 

automated visualisations that were self-updating. 

 



 

 
 

103 

 
 

 

Figure 10ǣ Ba�e�i�che� R�ndf�nkǯ� COVID-19 newsletter. Screenshot of the 
automated COVID-19 newsletter set up by the Bavarian broadcaster Bayerischer 
Rundfunk. It informs readers on the spread of the pandemic both in Bavaria and 
Germany. Source: Bayerischer Rundfunk. 
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Figure 11: AFPǯ� a��oma�ed �ideo cha��. At AFP, automated visualisations could 
take the shape of short animated video charts that were used to document the spread 
of COVID-19 in a given area, like in the United Kingdom in this case. Source: AFP. 

 

 

Figure 12ǣ NTBǯ� a��oma�ed con�en�. An example of automated map and text on 
COVID-ͥ͝ that NTB generatedǤ NTBǯs automated stories included health-related 
statistics, but also unemployment and furlough figures caused by the pandemic. 
Source: NTB. 
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The need for these types of statistical summaries stemmed in part from a lack of clear 

data release strategy from government and health officials. According to a senior 

technologist at Bayerischer Rundfunk, health authorities were putting forward too 

many different indicators. He said that, for a time, they were communicating only 

about absolute increases and total numbers, which made it difficult to track the 

evolution of the virus, before switching focus to more detailed figures such as 

doubling times, reproductive numbers, and 7-day incidence ratesǤ ǲThere was a lot of 

confusion about which indicators are important: Should we look at deaths? Should 

we look at people in hospitalsǫ Should we look at the number of tests conductedǫǳ 

said the technologist. The decision to include some statistical indicators over others 

stirred up debate within the newsroom. For instance, in addition to important aspects 

that media organisations need to take into consideration when reporting on testing 

results (e.g., not being able to account for all the mild and asymptomatic cases that 

go unrecorded, comparing the number of positive tests against the total number of 

tests performed), he also raised a caveat that relates to the number of beds available 

in intensive care units:  

 

Sounds like a good indicator, but it's actually not because the number of beds 
doesn't tell you much because you need, like, staff, medical trained staff, to 
man those beds. And oftentimes, like, the hospitals were, like, totally 
overworked and they didn't have, like, enough personnel. 
 
(Senior technologist, Bayerischer Rundfunk, Germany) 
 

 

The team in charge of automated news at the Swiss media group Tamedia 

faced a similar set of challenges as they had to rely on local cantons instead of the 

federal government to get dataǤ ǲThe federal government wasnǯt really able to provide 

structured data in a machine-readable way and in a reliable wayǳ, said a senior 

computational journalist at Tamedia. The cantons collected and presented data in an 

accessible manner. That said, the downside of having to rely on such a wide range of 

local sources is that journalists need to keep a close watch at how they evolveǤ ǲAll 

the journalists in Switzerland who provide automated data reporting for the COVID 
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crisisǡ they have to constantly thinkǡ rethinkǡ and update their data sourcesǳ, said the 

computational journalist.  

 

These statistical roundups were also sometimes prevented from going into full-on 

automation mode because of a disconnect between generating text and integrating 

them into the news organisationǯs content management system ȋi.e., CMS), an 

interactive tool that is used for publishing online. At The Times, automated text 

(unlike visualisations) needed to be generated manually on a separate webpage, then 

pasted and copied into the newspaperǯs CMS after undergoing editorial check, a 

process described by the computational journalist at the newspaper as ǲa bit of a 

halfway houseǳ. This type of disconnect was seen as a hurdle, as the numbers might 

already be outdated by the time they were ready to be checked. The data and 

interactive team eventually got permission to republish the story just with new 

numbers, as long as they would still go through editorial check if the lead of the story 

changes, for instance when the epicentre of the pandemic moved from China to 

Europe.  

Similarly, having to generate automated news separately on a webpage was 

also seen as a drawback at the Canadian Press. ǲItǯs annoying to do the copy and paste, 

and thatǯs sort of the limit of where our technology isǳ, said a senior computational 

journalist at the news agency. He stressed that this was be solved with the adoption 

of a new CMSǣ ǲWeǯll have API access to the content management systemǡ so we wonǯt 

even have to have these webpagesǳ, he said, indicating that automated news could 

even be generated using a simple command on Slack, a messaging program that is 

popular among journalists to coordinate teamwork.  

 

5.1.2 Using automation to develop new workflows 

 

Some newsrooms also used the pandemic as an opportunity to rearrange or come up 

with new types of workflows that involved either setting up automated news or 

working directly with it. At the British news agency RADAR, which provides 

automated coverage for regional titles across the United Kingdom, journalists 

contribute every step of the way to setting up automated news: this ranges from 

finding storylines in newly published datasets to authoring templates using a third-
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party tool. An editor at RADAR described part of this process as looking out for 

datasets that possess a certain level of ǲgranularityǳǡ meaning that they contain 

information at quite a local or hyperlocal level (e.g., local authority districts, police 

force areas), which journalists can use to find news angles to work with. Once they 

manage to get a sense of all the possible stories that can be told, they turn to the self-

editing tool that RADAR subscribes to (i.e., Arria NLG Studio) so as to author 

templates for automated news. A sample of stories generated this way is then checked 

before all of them are released at once. In the case of Bloomberg News, automated 

news stories are connected to an machine learning system that extracts key 

information on companiesǯ statements and analyses them through ǲknowledge 

graphsǳ ȋsee Meij, 2019) that help prepare for various scenariosǡ using Bloombergǯs 

internal data for this. These scenarios are then run live to produce automated news 

in multiple languages. Although this procedure involves machine learning elements 

at the event detection and analysis stages, writing scripts in advance to anticipate 

each of these scenarios remains largely a human effort.      

In hindsight, these workflows proved to be robust enough to handle the data 

deluge that followed the spread of COVID-19. Usually, the team at RADAR would 

work on one or two projects a day, but the pandemic reshuffled the deck to four or 

five projects a day ǲjust because there is so much data coming outǳ, said the editor at 

the news agency. This briefly put the newsroom under pressure due to resourcing 

issues, but also gave the team an opportunity to showcase their expert knowledge of 

producing automated newsȄwhich resulted in more clients being interested in 

RADARǯs other automated products. On its end, being part of a major company that 

specialises in technology and data gave Bloomberg News a head start and meant it 

had access to valuable resourcesǣ ǲWe had a lot of datasets and a lot of procedures 

and a lot of technology available, so we were able to shift very, very quickly to the new 

environmentǡ to the new topicsǳ, said an executive at Bloomberg. To report on the 

economic impacts of the pandemic, the news agency made notable use of alternate 

datasets to generate automated news: 

 

This is where we had all these very interesting datasets about subway or metro 
ridership, you can have booking for a restaurant reservation, you can have 
plane ticket reservation... So we have all these really interesting snippets of 
data where when you combine it for different countries, you can find a very 
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interesting sort of real time dataset that comes ahead of some of the country's 
economic data that really tells you the impact of the crisis locally. 
 
(Executive, Bloomberg, United States)  

 

 

The second type of newsroom workflow involved journalists directly working with 

automated news, using them as first drafts or to assist them in their own reporting. 

To provide journalists at the Finnish newspaper Helsingin Sanomat with fresh 

updates on the pandemicǡ an algorithm programmed by the newspaperǯs data team 

connected every morning to an API set up by the Finnish Institute for Health and 

Welfare ȋsee also Piechotaǡ ͜͜͞͞Ȍǣ ǲIt goes to the newest COVID numbers and then 

creates short pieces of text and sends them to Slack to inform the reportersǳ, said a 

computational journalist at Helsingin Sanomat, who was involved in developing the 

software (see Figure 13). She specified that journalists can publish these stories as-is 

or tweak them before publication. In the same way, journalists at the Swedish news 

service Omni turned to automated content provider United Robots to equip them 

with a breaking-news desk that delivered regular updates on COVID-19. United 

Robotsǯ software connects to ͞͠ curated sources via APIs and RSS feedsǡ or scrapes 

content associated with keywords on each of these websites (United Robots, no date, 

2021). Every time new information is out, an alert with a link is sent on a Slack channel 

used by the newsroom (see Figure 13) so that journalists can include these details in 

their own reportingǤ United Robots regularly updates its sources based on Omniǯs 

suggestions. 
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Figure 13: Helsingin Sanomatǯ� and Omniǯ� use of automated news. The 
Helsingin Sanomat (top) and Omni (bottom) use an alert system through Slack that 
provides journalists with automated text to include wholly or partially in their copy, 
or to assist them in their own reporting. Sources: Helsingin Sanomat and Omni. 
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Both Helsingin Sanomat and Omni experienced difficulties in accessing local 

data initiallyǡ which led them to seek out algorithmic solutions to remedy thatǤ ǲWe 

didnǯt really have those kinds of extremely local news sources or health agency 

sourcesǳ, shared a manager at Omni. Her only regret is that they adopted the 

dashboard a bit too late, once every local new case of COVID-19 was no longer 

considered breaking newsǤ ǲFor a long timeǡ one single death somewhere was 

something that we wanted to send a push notification onǳ, she said. Access to local 

sources was also considered to be an issue in Finland where, prior to the launch of 

the governmental API, reporters had to manually retrieve information from the 21 

websites that represented each of the countryǯs health areasǤ ǲBasicallyǡ somebody 

had to sit in front of their computer and refresh some pages to see if there are new 

numbers or notǳ, said the computational journalist at Helsingin Sanomat.  

 

In this section, I highlighted how twelve news organisations used automated news on 

COVID-19 to provide a statistical overview of the spread of the virus via user-facing 

interfaces and new media products, or turned to rearranged or new workflows 

structured around the use of the technology. Next, I will detail how automated news 

was used, this time, as part of a series of experiments at the BBC, which aimed at 

testing out its potential for news production.   

 

5.2 BBCǯS EXPERIMENTS WITH AUTOMATED NEWS 

 

Unlike other media organisations that made the choice to outsource the production 

of automated news to external content providers or to build their own in-house 

automated news systems, the BBC made the decision to subscribe to an online 

platform, Arria NLG Studio, which lets journalists design their own templates for 

automated journalism: this is similar to RADARǯs strategy (see section 5.1.2) or to 

other media organisationsǯ use of self-editing tools like Automated Insightsǯ 

Wordsmith in the United States or AX Semantics in Germany (Mullin, 2015; AX 

Semantics, no date 1). While basic data manipulation can be done within Arria, the 

team in charge of developing automated news at the BBC found that more complex 

programming needed to be done outside of it. Under the lead of BBC News LabsȄ

the broadcasterǯs own incubator whose role is to test out new technologies for media 
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productionȄfive experiments were conducted in just one year, each time resulting in 

further iterations that gradually became more elaborate: these were split between 

minor projects (i.e., accident and emergency waiting times, local elections, tree 

planting and high street shopping) and a more important one that was done as part 

of the 2019 United Kingdom general election. All of these were published online for 

BBC audiences, except for the high street project that was more of prototyping 

experience. These projects were all experimental by nature, hence the choice of the 

word ǲexperimentsǳǤ    

 

5.2.1 From A&E waiting times to shopping on British high streets 

 

The first automated news project started off as a feasibility check at the beginning of 

2019, to see if the National Health Service data feed that was used to run BBCǯs health 

performance tracker could be turned into over a hundred automated stories each 

month, so as to inform readers on Accident and Emergency (A&E) waiting times in 

East Anglia trusts (Hutton, 2019). The News Labs team set up a system that fetched 

information directly from data already garnered by the Visual and Data Journalism 

team, which included the percentage of patients being taken care of within four hours 

of arrival and the last time the trustǯs target was metǡ or notǡ in a five-year period. 

Through the use of Arria Studio, the News Labs team prepared some narratives that 

could then be retrieved using a front-end interface (see Figure 14) and pushed to the 

BBCǯs content management systemǤ They also arranged for automated visualisations 

to be created and displayed along each of these automated stories (see Figure 15).  
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Figure 14: Front-end in�e�face fo� BBCǯ� AƬE ��o�ie�. The front-end interface that 
journalists used to look up stories generated on A&E waiting times in East Anglia 
trustsǡ which could then be pushed to the BBCǯs content management systemǤ Sourceǣ 
BBC News Labs.  

 

 
 

Figure 15: A&E story on a BBC local page. An automated story on A&E waiting 
times for Norfolk & Norwich University Hospital Trust, along with an accompanying 
automated visualisation, which was published on Norwich local news feed. Source: 
BBC News Labs. 
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The second project, an iteration of this initial version, took place shortly after, 

during the United Kingdomǯs local elections of May ͥ͜͞͝ ȋGreenǡ ͥ͜͞͝ȌǤ During this 

phaseǡ the team tested out the potential to use the BBCǯs election results feed to 

generate automated news, focusing for that on a sample of 16 stories (see Figure 16): 

they wanted to see if the infrastructure they built as part of the A&E project could be 

linked to a live stream that takes results from a variety of sources, which include 

journalists at counting centres, news agencies and communications from councils 

administering elections (which are then manually inputted and/or verified within 

BBCǯs system). The team ran out of time to automate visualisationsȄlike they did 

with A&E waiting times storiesȄbut managed to show that their automated news 

system could be successfully employed to report on election results.  

 

 
 

Figure 16: BBC local elections story. A story generated for Calderdale during the 
United Kingdomǯs local elections of May ͥ͜͞͝Ǥ Sourceǣ BBC News LabsǤ 
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The third experiment conducted by the team at BBC News Labs looked at the 

use of automated news to produce over 300 localised stories on the rate of tree 

planting in England, which were generated as a complement to a larger data 

journalism piece published on 30 July 2019, showing that twice as many trees were 

needed to be planted in the United Kingdom so that it could meet its carbon emission 

targets (Molumby, 2019). This initiative was made possible through a collaboration 

between News Labs and BBC England Data Unit, drawing for that on data from the 

Forestry Commission as well as on estimates from the United Kingdom's advisory 

committee on climate change. All of these automated stories, which covered each 

local authority district in England and the city of London, would then link back to the 

main data journalism piece, which provided a nationwide overview (see Figure 17). 

The team also created additional templates using language suited to reading aloud, 

which covered different groupings of geographic areas. They distributed these to 

appropriate outlets within BBC Local Radio, so that they could use it as they saw fit. 

ǲThat was interesting because it let the stations use the script, kind of put it in their 

own voices (...), which was kind of interesting because we want to make local and 

national news more joined upǳ, said a senior BBC technologistǤ ǲIf we̽re doing a story 

on a national level, being able to do a corresponding local piece that is entirely 

automated is kind of part of that strategyǳ, he added. 
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Figure 17ǣ BBCǯ� ��e of a��oma�ed ��o�ie� �i�h da�a jo��nali�m. The main data 
journalism piece on the rate of tree planting in England and an accompanying 
automated story generated for the district of Aylesbury Vale. Source: BBC News & 
BBC News Labs.  
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Soon after that, automated news was used for the fourth time in a lookup tool 

launched in October 2019, which gave access to nearly 7,000 hyperlocal stories trying 

to capture the extent to which people were still shopping on British high streets, given 

the popularity of online shopping (see Figure 18). To do this, a computational 

journalist managed to combine a geo-localised dataset from the Ordnance Survey, 

which listed up retail information on every high street in Great Britain, with 

employment figures from the Office for National Statistics. The journalist wrote 

computer scripts to compare the streetsǯ numbers with economic data at the regional 

and national levels. He also created a separate set of about 350 stories that focused on 

high street retail at a local authority level, which included quotes that were gathered 

in advance from a business representative, who would provide two different types of 

answers depending on whether retail activity was higher or lower than average. 

However, these quotes did not figure in the final prototype, as the emphasis was 

rather put on the 7,000 hyperlocal high street stories.  

 

Based on which scenario matched the street, it would then use the correct 
quote in the template. (...) We believe it's the first time anyone's actually done 
that in a news story. (...) The key to that editorially was just being very 
transparent with the person that we were quoting in advance about how this 
was going to be used and why, and that it was still editorially valid, and also 
just, you know, assuring them that it is still experimental. 
 
(Computational journalist, BBC, United Kingdom) 
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Figure 18ǣ BBCǯ� h��e�local high� ���ee� project. The lookup tool developed by 
BBC News Labs, which gave access to close 7,000 hyperlocal stories trying to capture 
the extent to which people were still shopping on British high streets, for instance 
here in Birmingham. Source: BBC News Labs.  

 

 

5.2.2 Covering the 2019 general election in the United Kingdom 

 

The last BBCǯs experiment with automated newsȄby far the most ambitiousȄwas 

the generation of close to 690 stories to cover the December 2019 general election in 

the United Kingdom, which included 40 stories written in Welsh (Molumby & 

Whitwell, 2019). For this, the News Labs team built on the infrastructure they already 

developed as part of their local elections coverage but, this time, reporters were also 

directly involved in the process as they were assigned with checking stories and 

adding missing details before publication. This team of a dozen journalists that 

spanned across the London, Cardiff, Glasgow and Belfast newsrooms was trained on 

NLG concepts in the weeks leading up to the election. A manager observed that 

human intervention was indeed necessary when dealing with edge cases in this 

electionǡ as only journalists could ǲrecognise the weirdness of the situationǳ and step 
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in. According to one journalist on his teamǡ ǲthere were moments of such complexity 

that basically we just gave that information to the journalist on the night and said, 

ǮJust be aware of thisǡ you might have to rewrite some of this because it̽sǡ likeǡ weirdly 

complicatedǯǳ. 

To prepare for flagging these edge cases to the editorial team, information on 

seats that were considered to be ǲhighly volatileǳ (i.e., likely to change side after 

belonging to the same party for decades) or ǲhigh profileǳ (e.g., the prime ministerǯs 

or the opposition leaderǯs seat) was gathered ahead of time with the help of the BBCǯs 

political research unit, which produces briefs and analyses for the news service. On 

the night of the election, these extra bits of information were provided to journalists 

through the Slack notifications they received to inform them when new stories to 

verify were ready (see Figure 19 and Figure 20ȌǤ ǲWe knew that we were dealing with 

journalists at 3:00 AM, 4:00 AM, 5:00 AM in the morning, and therefore you want to 

be as explicit as possibleǳ, said the BBC journalist. The original intent behind this was 

to help journalists move quickly through these edge case stories. In addition to this, 

they were also handed a checklist that helped them look up for potential mistakes, 

such as typos and phrasing that NLG could twist in an odd way.  

 

 
 

Figure 19: Slack notification used in BBCǯ� general election coverage. An 
example of automated Slack notifications informing journalists that new results were 
in, which also provided them with extra information on constituencies that required 
further attentionǡ for instance here the shadow home secretaryǯsǤ Sourceǣ BBC News 
Labs. 



 

 
 

119 

 

 
 

Figure 20: Automated s�o�� in BBCǯ� CMS. The Slack notifications included a link 
to find the story in the BBCǯs content management systemǤ From there they could 
make edits or publish as-is, as shown here in this test story for Colne Valley. Source: 
BBC News Labs. 

 

 

This way of combining automated news with human inputǡ also known as ǲcombined 

journalismǳ ȋWÚlker Ƭ Powellǡ ͜͞21), proved to be successful with 690 stories being 

checked and published in about 10 hours. According to a BBC editor, ensuring 

participation from all of the BBCǯs national and regional newsrooms participated was 

vital to making sure that no important local context was missing. In Scotland, Wales 

and Northern Ireland, journalists used their expert knowledge of the political 

situation there to build on those automated pieces quite considerably before 

publication whereas, in England, the core London team was supposed to be 

prioritising speed of publication, leaving regional newsrooms to add details and local 

knowledge later.  
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The only mistake that was spotted on the night was introduced by a journalist 

who was not part of this projectǡ who replaced an MPǯs first name by his last name 

following the ǲSirǳ prefixǡ whereas automated news generated the right way of 

addressing a Sir by his first name. That being said, some of the journalists recognised 

that they lingered on some of the details more than what was necessary, as they 

started polishing up these pieces. This resulted in some automated stories having 

more details than planned, but also ended up delaying the overall publication 

schedule. For instance, a technologist (2) with a journalism background who 

contributed to editing these stories recognised that, in the early morning, she started 

being slower in processing the results because, as a journalist, she wanted to have 

ǲsomewhat of an understanding of what this means for this constituencyǳ. Similarly, 

the BBC editor mentioned that he spent about 10 minutes adding in extra details on 

his own constituencyȄwhich he was knowledgeable aboutȄinstead of verifying and 

publishing additional pieces: 

 

I probably spent a good 10 minutes, um, adding in some local knowledge to it, 
which I shouldn't have done really, I could have checked off 10 other 
constituencies in that time. Um, so yeah, so I think that's the danger (...): 
where you put a human being into the loop, the temptation is for the human 
being to goǡ ǲOhǡ I could make this even betterǳ.  
 
(Editor, BBC, United Kingdom) 

 

 

I have described here five experiments that were run at the BBC in 2019, to test out 

the potential of using automated news: these included small experiments as in the 

A&E waiting times, local elections, tree planting and high street projects, but also a 

more ambitious attempt at covering the 2019 United Kingdom general election with 

automated news. In the next section, I will provide a more general overview of how 

automated news was implemented in different countries and media types (i.e., news 

agencies, newspapers, public service broadcasters).  

 

5.3 AUTOMATED NEWSǯ IMPLEMENTATION ACROSS MEDIA ORGANISATIONS 
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As described in my methodology, I will conduct here a cross-national multiple case 

study using Hallin and Manciniǯs media system typology ȋ͜͜͞͠Ȍ to strategically select 

news organisationsȄlimiting myself to news agencies, newspapers and public service 

broadcastersȄin order to reflect on their comprehension of differentiation and de-

differention within the media industryǡ which mirrors Bourdieuǯs views on 

commercial homogeneity (see section 3.2.2). Additionally, when analysing how 

automated news is implemented within these organisations, I will make use of ANT 

to distinguish two types of strategies: first, using automated news as intermediaries 

where initial intent is kept and where it does what it is supposed to do; second, using 

automated news as mediators when something more is added to existing practices, in 

this case additional meaningful translations where new human and non-human 

actants get involved, which shows the overall direction that it is taking.  

 

5.3.1 Predictable uses as intermediaries 

 

First, based on some of the most prominent examples that are developed in section 

1.2.2, it can be said that automated news is used as intermediaries when private or 

public service datasets are being used as sources, when there is no journalistic 

involvement other than through the affordances already provided for by third-party 

tools andȄfor nowȄwhen text only is generated, sometimes with visualisations. 

Such an assemblage can be observed at news organisations outsourcing automated 

news to external content providers, like at the Associated Press, where teams 

collaborate with firms like Automated Insights and Data Skrive to come up with 

templates so that these companies can automate corporate earnings stories and 

sports recaps31, based on private data ȋsee Colfordǡ ͞ ͜͝͠ȌǤ Likewiseǡ Italyǯs news agency 

ANSA publishes weather forecasts that are sometimes generated using automation 

and data provided by a weather forecast company, but also national and regional 

accounts of the spread of COVID-19, using public data collected through Narrativaǯs 

 
31 The data team at the Associated Press is also involved in setting up automated news for smaller scale 
projects, like polling results for each of the 50 American States or when transforming an exclusive dataset 
into local stories. 
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COVID-19 tracker initiative32 and put together by the firm Applied XL (Redazione 

ANSA, 2020; Narrativa, no date 2ȌǤ As for Spainǯs national public service broadcaster 

RTVE, it collaborated with Narrativa to run trials on less watched football 

competitions in Spain using private data and also prepared for generating stories on 

election results in small municipalities based on government data (Corral, 2021). This 

is similar to what the French public radio broadcaster France Bleu and French 

newspapers belonging to the Belgian media group Rossel (e.g., La Voix du Nord, 

LǯU�i��) have been doing during recent elections in France with automated news 

generated by the firms Syllabs (France Bleu) and LabSense (Rossel), based on 

governmental data. Besides, the Belgian newspapers group Sudpresse (owned by 

Rossel) and LabSense also collaborated on automating amateur football games in 

Belgium, sourcing data from a sports association.  

 Automated news used as intermediaries is also visible when it is designed 

internally. As such, Reutersǯ data team has been developing automated news the usual 

way while setting up stories on sports, financial news and COVID-19, relying both on 

private and public data. This was also true of The Timesǯ automated journalism project 

on COVID-19, which was based on public data and programmed in-house. As for the 

Norwegian news agency NTB, it relied on a select few editorial developers with both 

a journalistic and technical background so as to be able to automate the same type of 

pandemic-related content as well as sports, election and financial news (see Figure 

21), using private and public data for this.  

 

 
32 The Spanish public service broadcaster RTVE was also part of this initiative, mostly as an information 
provider, but is not mentioned here as it did not necessarily used automated news produced this way 
in a systematic manner.   
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Figure 21ǣ NTBǯ� a��oma�ed foo�ball ��o��. An example of an automated football 
game recap that was generated at NTB. Source: NTB.  

 

 

On their end, the data team at the newspaper Stuttgarter Zeitung programmed 

automated news to cover the 2021 German election at a municipal level with local 

governmental data, while a team of technologists at the Finnish public service 

broadcaster YLE developed automated summaries on sports and election results, 

using both private and public service data and helped by a journalist who can 

understand code. Moreover, YLE made its code for generating ice hockey recaps open 

source, following a Parliament's request to limit unfair competition in the Finnish 

media marketǣ as a resultǡ other organisations like Finlandǯs news agency STT used 

this code for their own ice hockey stories. Sometimes, an academic partner was also 

involved in the development of automated news, as in the Bavarian broadcaster 

Bayerischer Rundfunkǯs collaboration with the Technical University of Munich to 

automate match reports for a basketball league in Germany (Sebis Research News, 
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2021; Schneider & Köppen, 2021), which came in parallel with the broadcasterǯs other 

project on COVID-19 and led to automating financial results as well (Schneider, 2022). 

To do this, the team relied on public health sources for the COVID-19 newsletter and 

on private data for sports and financial news. Lastly, after experimenting with their 

own solution to automate the Rio Summer Olympics, the 2016 presidential election 

in the United States and high school American football coverage (WashPost PR Blog, 

2016a, 2016b, 2017), the Washington Postǯs engineering team joined forces with 

Northwestern University to develop a ǲcomputational political journalism RƬD labǳ 

ahead of the 2020 presidential elections (Schmidt, 2019), this improving existing 

automated news models that draw on data collected by private brokers during 

election time. 

Using automated news as intermediaries can also be found in the use of third-

party self-editing tools that feature a form of No-code language, which allows 

editorial staff with little programming experience to design automated news on their 

own. This could be observed at the BBC, where the News Labs team used Arria NLG 

Studio to template out articles on A&E waiting times, tree planting and high street 

shopping, using public service datasets. The Swiss newspaper group Tamedia used 

WordsmithȄAutomated Insightsǯ own NLG technology that was made directly 

accessible to clients through a self-editing interface (Mullin, 2015)Ȅto draft out 

automated stories on referendum and election results in Switzerland (Plattner & Orel, 

2019; Marchand, 2019) and to provide a statistical roundup of the spread of COVID-

19, using public service datasets. As for the Australian public service broadcaster ABC, 

it subscribed to a bot-building application, Chatfuel, to create a messenger bot (see 

Figure 22) that uses public service data to inform users on electoral results (Elvery, 

2016; Archer, 2016), but also to provide them with daily news summaries, weather 

forecasts and emergency alerts (see Ford & Hutchinson, 2019).  
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Figure 22ǣ ABCǯ� cha�bo�. A daily news brief delivered by the Australian 
Broadcasting Corporation (ABC) through its conversational chatbot platform. Source: 
ABC.           

 

 

5.3.2 Transformations as mediators 

 

In contrast to automated stories being used as intermediaries, mapping their roles as 

mediators requires carefully thinking about additional meaningful translations that 

new human and non-human actants could bring: this could be whenever these 

changes concern using sources other than private and public service data, deploying 

systems that are specifically built for journalistsȄother than through the affordances 

already provided for by third-party self-editing toolsȄand, lastly, generating outputs 

other than text. First, with regard to additional sources, a noticeable translation 

occurs as news organisations turn to their own internal feed, proceed to their own 
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data collection or use archival material, thus avoiding the need to rely on third-party 

private or public service datasets. An example of this is the BBCǯs and ABCǯs efforts to 

connect their automated news system to an internal election results feed (see section 

5.2 for BBC), which in the case of ABC is linked to the corporationǯs own psephologistǣ  

 

We're mostly looking at the data sources we use for broadcast to start with, or 
that are at that level. (...) The election one is coming from the Australian 
electoral commission or the State electoral commissions, but then it's going 
through our election expert's system, Antony Green. So it's being processed by 
his system and he's taking those raw figures and putting his knowledge of 
electoral systems over them to come up with predictions and things like that. 
 
(Manager, ABC, Australia) 

 

 

In a few instances, news organisations collected data on their own in order to 

automate news text, as shown in AFPǯs and Reutersǯ statistical roundups on the spread 

of COVID-19, which were both automated using shared spreadsheets that were 

manually filled by journalists on the ground, even if at Reuters this system was also 

connected to open data sources. As for tapping into archival material, the Finnish 

news agency STT collaborated for a time with the University of Turku, in Southern 

Finland, to automate ice hockey recaps using machine learning models (Kanerva et 

al., 2019) that were trained on STTǯs own archives that dated back to the 1990s (see 

Figure 23). That being said, an executive at STT indicated that content generated this 

way did not meet the agencyǯs standards to be delivered to clients, but was accessible 

to them should they be interested in it: 

 

It [STTǯs archives] goes way back, but there wasn't enough reports for the AI 
because ȋǤǤǤȌ it just wants all the data and more and more and moreǥ And it 
wasn't enough for the AI to learn enough. And the second thing was that there 
was too much humanǥ wellǡ too much human in themǤ So there wasǡ likeǡ 
adjectives and things that weren't in the data that the machine was fed. (...) 
For example, in ice hockey there was, like, standings that weren't in the data 
that the machine was given. So we ended up using some manual work to go 
through, not all, but a lot of the stories. 
 
(Executive, STT, Finland) 
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Figure 23ǣ STTǯ� machine learning stories. The interface on which ice hockey 
stories were generated using machine learning models that were trained on STTǯs 
internal archives, which covered games that were held since the 1990s. Source: STT.  

 

 

Additional translations that related to source type were also visible in situations 

where crowdsourced material and social media feeds were used. The German 

newspaper Stuttgarter Zeitung relied on crowdsourced material to automate its air 

quality reports in the Stuttgart area, which were generated using AX Semanticsǯ self-

editing tool and connected to open data sourced from a network of community 

sensors (Plavec, 2017; Toporoff, 2017). In Australia, the ABC used opinion data 

collected through a polling exercise that is habitually done during election time, so 

as to come with answers for its messenger bot (Gee & Prior, 2018), an approach that 

was further extended to probe the publicǯs concerns on emergency preparednessǤ 

Social media feeds, on their end, were put to contribution using web scraping 

techniques, so as to be able to collect user-generated content and to conduct 

computational analysis on it. This was done, for instance, at the Spanish public service 

broadcaster RTVE, which partnered with the University Carlos III of Madrid to 
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generate automated football stories that adopt a tone and voice that reflect usersǯ 

opinions (del Rey García, 2020ȌǤ ǲYou can have the version for one teamǡ for exampleǣ 

ǮIt was a great successǡǯ the balanced newsǡ andǡ on the other handǡ ȋǤǤǤȌ Ǯthey stole us 

the football matchǯǳ, said an executive at RTVE. Likewiseǡ Reutersǯ News Tracer acts 

as a ǲbreaking news radarǳ while roaming on Twitter feeds to find relevant 

information, using advanced detection, classification and evaluation techniques for 

this; it then goes on to generate short automated text that is passed on to journalists 

for verification (Liu et al., 2017; Emerging Technology from the arXiv, 2017). 

 Another area where additional translations are brought into force relates to 

automated news systems that are specifically built for journalists, other than through 

the affordances already provided for by third-party self-editing tools. These can be, 

first, internal software that comes with its own self-editing tool, features notification 

streams and provides access to auto-generated background information, as in 

Reutersǯ Lynx Insight system where journalists can template out their own stories 

using a form of No-code language that resembles those of third-party tools (see Figure 

24), receive Microsoft Teams notifications once stories generated this way or that the 

data team set up are ready (similarly in that sense to the BBCǯs Slack notifications in 

section 5.2.2) and query this system as they look for automated news with background 

information on the subject that they are covering.   
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Figure 24: Re��e��ǯ L�n� In�igh� �la�fo�m. On Reutersǯ Lynx Insight platformǡ 
journalists can template out their own automated stories using a form of No-code 
language that makes it accessible to news staff with little programming experience. 
Source: Reuters.    

 

 

The online newspaper El Confidencial constitutes another example of the use of an 

internal self-editing tool, as the data team set up previews that help journalists 

visualise the automated story they are about to generate, instead of having to work 

right off computer scriptsǤ ǲWe prepared a web tool that they could use [that includes] 

the new text [created] with a different condition, and in real time they can see (...) 

how the final article will look likeǳ, said a technologist at the online newspaper. In 

another example of the use of automated backgrounders, the engineering team at the 

Washington Post and Northwestern University teamed up to create a query system 

that lets journalists access automated background information on the 2020 

presidential election in the United States (see Figure 25): this contained for instance 

indications on the number and ethnic distribution of new registered voters in a given 

county (Diakopoulos et al., 2020; WashPost PR Blog, 2020a). 
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Figure 25: The Washington Postǯ� a��oma�ed backg�o�nde��. At the Washington 
Post, a query system was set up in collaboration with Northwestern University so that 
reporters could access automated backgrounders that would help them cover the 
2020 presidential election in the United States. Source: Diakopoulos et al., 2020.       

 

 

Finally, one last translation that could be observed has to do with generating 

output other than text, in this case NLG-to-audio content (see section 1.2.2). This was 

visible in the Washington Postǯs and ABCǯs efforts to create stories of their own, and 

not just audio content suited to help with vision impairment. Automated audio 

stories generated this way could then be tailored to a listenerǯs location as in the 

Washington Postǯs election updates that were inserted in the newspaperǯs political 

podcasts (WashPost PR Blog, 2020b) or be accessed via virtual assistants (e.g., 

Amazonǯs AlexaȌ as in the ABCǯs diffusion of emergency alert summaries that were 

created using its own NLG tool (Collett, 2021, 2022). 

 

In this section, I highlighted how automated news is being used at 18 news 

organisations that were selected based on Hallin and Manciniǯs ȋ͜͜͞͠Ȍ media system 

typology (i.e., North Atlantic, North/Central and Mediterranean models) and that 

featured different media types (i.e., news agencies, newspapers, public service 
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broadcasters). Using ANT, I demonstrated that some of them used automated news 

as intermediaries, where initial intent is kept and where it does what it is supposed to 

do, while others considered it more as mediators while bringing in additional 

meaningful translations, which go as follows: first, enrolling alternate data sources 

while relying on a media organisationǯs own internal feed, data collection or archives 

as a source or, else, on crowdsourced material or social media feeds (see also 

Bloombergǯs use of alternate datasets in section 5.1.2); second, enticing journalists 

while putting them at the centre of interfaces that are designed internally like in-

house self-editing tools, notification streams and/or search features to access 

automated backgrounders; and, third, enlisting vocal elements through generating 

NLG-to-audio content as an output. These translations, which are summarised in 

Table 6, will be further examined in chapter 7 to see how they relate to differentiation 

and de-differentiation theory, but, before doing so, I will move on to the more 

interpretative part of my research where I address media practitionersǯ reactions to 

automated news.
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Table 6. Automated news as mediators: areas with additional translations, per media system. 

   
NORTH ATLANTIC   
News agencies Newspapers Public service broadcasters 

Sources Internal feed Ȃ Ȃ ABC/BBC 
      

Own data collection Reuters Ȃ Ȃ 
      

Archives Ȃ Ȃ Ȃ 
      

Crowdsourced material Ȃ Ȃ ABC 
      

Social media feeds Reuters Ȃ Ȃ 
      

Interfaces In-house self-editing tool Reuters Ȃ Ȃ 
      

Notification stream Reuters Ȃ BBC 
      

Automated backgrounders  Reuters Washington Post Ȃ 
      

Outputs NLG-to-audio Ȃ Washington Post ABC 
      

 
   

NORTH/CENTRAL   
News agencies Newspapers Public service broadcasters 

Sources Internal feed Ȃ Ȃ Ȃ 
      

Own data collection Ȃ Ȃ Ȃ 
      

Archives STT Ȃ Ȃ 
      

Crowdsourced material Ȃ Stuttgarter Zeitung Ȃ 
      

Social media feeds Ȃ Ȃ Ȃ 
      

Interfaces In-house self-editing tool Ȃ Ȃ Ȃ 
      

Notification stream Ȃ Ȃ Ȃ 
      

Automated backgrounders  Ȃ Ȃ Ȃ 
      

Outputs NLG-to-audio Ȃ Ȃ Ȃ 
      

   
MEDITERRANEAN   
News agencies Newspapers Public service broadcasters 

Sources Internal feed Ȃ Ȃ Ȃ 
      

Own data collection AFP Ȃ Ȃ 
      

Archives Ȃ Ȃ Ȃ 
      

Crowdsourced material Ȃ Ȃ Ȃ 
      

Social media feeds Ȃ Ȃ RTVE 
      

Interfaces In-house self-editing tool Ȃ El Confidencial Ȃ 
      

Notification stream Ȃ Ȃ Ȃ 
      

Automated backgrounders  Ȃ Ȃ Ȃ 
      

Outputs NLG-to-audio Ȃ Ȃ Ȃ 
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6 MEDIA PRACTITIONERSǯ OWN INTERPRETATIONS 

 

 

After my more descriptive account of how automated news has been employed across 

a wide range of organisations and in different media contexts, I will now provide a 

more interpretative and critical examination of the way media practitioners reacted 

to it. This will help me determine the perceived impacts automated news has on the 

work of media practitioners, which will be summarised and discussed in chapter 7 so 

as to answer the research questions that I have set out. As a guiding thread here, I will 

use the three themes that were identified at the end of my theory chapter (i.e., over-

reliance on external datasets; media practitioners acquiring a computational thinking 

mindset; conflicts within and outside the field of journalism). This second empirical 

part will come as a cross-case analysis of the three cases that were previously 

discussed (i.e., COVID-19, BBC and cross-national case study) as I draw on evidence 

that was collected in those different set of circumstances. Unlike chapter 5Ȅwhich is 

more descriptive and so features a large array of netnographical elements (i.e., 

screenshots and material published online)Ȅthis chapter heavily relies on interviews 

as it is more interpretative and critical.   

 

6.1 CHALLENGES OF HAVING TO RELY ON EXTERNAL DATASETS 

 

The first of these themes relates to Bourdieuǯs concept of structures external to the 

field of journalism (see Wu, Tandoc & Salmon, 2019b) as it deals with having to rely 

on external datasets to automate news text. As shown in chapter 5, this is mostly due 

to the over-reliance on  public service datasets (e.g., governments, health authorities, 

specialised agencies) or on private ones (e.g., data brokers, sports leagues), unless 

media organisations proceed to their own data collection, make use of their own 

internal feed and archives or, else, draw on crowdsourced material and social media 

sources. In this section, I will delve into the use of public service and private data to 

generate automated news, and unveil challenges that have to do with releasing 

strategies and data quality issues. I will then focus on some of the solutions 

implemented to address those.                   
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6.1.1 Experiencing data releasing issues 

 

One of the main issues that media practitioners had to face when dealing with 

external datasets to automated news relates to releasing strategies. This became 

evident during the COVID-19 pandemic, as they had to rely on multiple levels of 

government to get data, sometimes even coping with uneven times of release. The 

news agency Canadian Press experienced this with regard to Canadaǯs regional 

governmentsǤ ǲItǯs hard to get this data from multiple governmentsǣ they all put it up 

in a different fashion, they put it up at different timesǳ, said the senior computational 

journalist. He stressed that governmental data published in Canada did not 

necessarily come as a machine-readable format, and that important information was 

sometimes shared at press conferences and in news releases, which made it harder to 

use for automation:  

 

It̽s not likeǣ ǲhere̽s the dataǡ here̽s the daily dataǡ here̽s a CSV or an API 
endpointǳ where you canǡ you knowǡ you can just take itǤ ȋǤǤǤȌ You knowǡ we 
could write scrapers for that, but the other thing is (...) they will do a press 
conference and sayǣ ǲokayǡ there̽s ͜͜͞ new casesǳ. It'll be six or seven hours 
later before that appears on a government website somewhere and, you know, 
we just can't, we can't wait seven hours to publish these stories.  
 
(Senior computational journalist, Canadian Press, Canada) 

 

 

In the United Kingdom, The Times grappled with the same lack of cohesive efforts in 

releasing dataǣ ǲEnglandǡ Scotlandǡ Walesǡ and Northern Ireland all publish it in 

different waysǳ, said the computational journalist at the newspaper, adding that this 

made comparisons between regions even more difficult. His team also had to come 

to grips with Public Health England releasing COVID-19 data quite unevenly at the 

end of the day, generally between 4 p.m. and 7 p.m., but sometimes as late as 10 p.m. 

(Watts & Joiner, 2020). For its part, the news agency NTB faced an even bigger 

challengeǣ ǲEvery Norwegian municipality has a different way of providing the data 

on their own pages. So itǯs like ͟͢͡ municipalitiesǡ and they have ͟͢͡ different ways 

of sharing the dataǳ, said an executive at NTB. Outside of COVID-19, the absence of 
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data normalisation between public bodies was also seen as a challenge at the 

Australian broadcaster ABC, especially when it came to automating news on natural 

disasters (e.g., fires, floods), which are reported at an emergency management level 

in the countryǣ ǲAll that information splits into different Statesǡ but the emergencies 

don't recognize our state boundariesǳ, said a manager at the broadcaster, who added 

that this pushed them to aggregate and normalise this data into one place (see Fell, 

2021a). Reflections around data source selection also came into play when working 

with multiple levels of government. The senior computational journalist at the Swiss 

media group Tamedia pointed out that, at the beginning of the outbreak, they needed 

to choose between data released by some of the Swiss cantons, which, in some cases, 

accounted for deaths in elderly care that were likely to be caused by COVID-19, and 

data from the Federal Office of Public Health, which focused only on laboratory-

confirmed deaths: 

 

Some of the cantons (...) they count people who die in elders' homes and who 
don't have a COVID test. They still count them (...) as [coronavirus] deaths, 
for some reason, whereas the federal government doesn't do that. So the 
number by the federal government is always a bit lower. So (...) that's a 
decision we need to take, (...) which figure to use, right? And here I think, you 
knowǡ there̽s no right or wrongǥ but what you need to do is you need to be 
very transparent about (...) which dataset you use, right?  
 
(Senior computational journalist, Tamedia, Switzerland)  

 

 

Sudden changes of format were also seen as a hurdle to efficient data releasing 

strategies during the pandemic. According to the computational journalist at The 

Times, the data structure used by Public Health England appeared to change very 

oftenǤ ǲIt was really difficult to rely on them as a sourceǳ, he said. The news agency 

NTB faced similar problems with data being released by municipal governments in 

NorwayǤ ǲThe sources might start reporting it differently or make adjustmentsǤ Thatǯs 

a challengeǳ, said an editor at NTB. The data team at the Finnish newspaper Helsingin 

Sanomat experienced similar difficulties when working with data from the Finnish 

Institute for Health and Welfare: unlike morning data, which is dispatched via a 

central and structured API, afternoon data is released in an HTML table format (see 

Piechotaǡ ͜͜͞͞Ȍǣ ǲIt̽s terrible the website where this info is publishedǡ it̽s not any API 
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or anythingǤ Itǯs just aǥ It̽s just an HTML table thereǡ ȋǤǤǤȌ they keep changing the 

location of it. So they [the data team] cannot just take it automatically, but somebody 

needs to check that the numbers are really correct and then copy-paste it ǳ, said the 

computational journalist at the newspaper. 

 

Another challenge of having to rely on external datasets relates to the data itselfȄin 

other words data qualityȄstarting with missing context that does not necessarily 

figure in the data source. This lack of contextual elements is one of the main 

drawbacks that explains AFPǯs decision not to pursue a pilot project it had with the 

French NLG firm Syllabs, in order to automate football news stories. As a senior 

journalist specifies, these stories based on a data stream were missing out on key 

details that make for a good depiction of the game:  

 

We tried to automate Franceǯs and then European football championship 
results in several languagesǤ We thought ǲThatǯs goodǡ we can produce content 
at scaleǳ. What we realised after a time is that delivering results is fineǡ but itǯs 
not what a reader really wants to see. (...) What they want to see, itǯsǣ ǲWhy 
did the referee whistle at that momentǫǳ, ǲWhy did this player get tackledǫǳ, 
ǲWhy was there no whistle on thatǫǳ Itǯs all these emotional aspects that weǯre 
interested in.  
 
(Senior journalist, AFP, France, translation)  

 

 

The same concerns about missing context also drove the Norwegian news agency NTB 

not to include weather information in its automated football coverageǣ  ǲIf youǡ sayǡ 

use the forecast and then saying that, you know, it was a beautiful Sunday afternoon, 

(...) but in reality there was a hailstorm coming in that wasn't (...) forecasted and the 

match was postponed for 15 minutes,  you know, it should have been mentioned, but 

it wouldn̽t be available in the dataǳ, said the editor at NTB. 

In addition to missing context, null or missing data could also be seen as an 

issue when automating news text. The executive at the Spanish broadcaster RTVE 

mentioned the difficulties they faced when trying to automate football games with a 

score of 0Ȃ͜ǣ ǲSo it̽s very complicated to create a news from zeroǤ So even in [these] 

cases, they [Narrativa] are doing a piece of news just based (...) on the data that they 

have. I think that (...) the next step is to add more information, to do it more complete 
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in the sense that you have different opinionsǡ different ȋǤǤǤǤȌ points of viewǳ, he said, 

referring to RTVEǯs partnership with University Carlos III of Madrid to automate 

football stories using user generated-content (see section 5.3.2). The senior 

technologist at the Bavarian broadcaster Bayerischer Rundfunk said he saw problems 

like this happening at other organisations during COVID-ͥ͝ǣ ǲIn the area of soccer 

where, because of the (...) COVID-19 crisis, there were, like, some games that were 

cancelledǡ butǡ likeǡ the bots still did report on them in a very weird way orǥ yeahǡ 

there wereǡ likeǡ very weird scenariosǳ, he raised. As a matter of fact, he mentioned 

the only time Bayerischer Rundfunkǯs COVID-19 newsletter would fail is when the 

feed provided by the Robert Koch Institute would stop working: 

 

The only scenario which would (...) break it, it's (...) when we are not getting 
data from the federal agencyǤ And that has happened beforeǡ but usually weǥ 
Well, people will tell us [laughs] because they like, uh, our product and 
somehow they depend on it and, well, if it doesn't work I get a call. (...) No 
matter what time of the day. 
 
(Senior technologist, Bayerischer Rundfunk, Germany) 

 

 

6.1.2 Working around having to rely on external datasets 

 

To tackle some of these challenges of having to rely on external datasets, more or less 

developed computational solutions and strategies were designed internally within 

newsrooms. First of all, some of the newsrooms under study reported having 

ǲcomputational safeguardsǳ in placeǡ this so as to make sure that erroneous content 

does not creep into the final version of automated news products. At the Washington 

Post, such safeguards were visible in scripts generating an error message whenever a 

situation was deemed to be too unrealistic: this could be for instance if the total 

number of votes would go above 100% or formatting issues such as when something 

other than a number would show up where only a number should be, according to 

the newspaper executive. At Reuters, an editor mentioned having computational 

safeguards in place to avoid pushing automated news with errors like missing data or 

illogical mathematical operations (e.g., divisions by zero).  
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In addition to these computational safeguardsȄdesigned to deal with 

automated news published at scaleȄother computational solutions were found to 

address the specific challenges of having to rely on external datasets. Similarly to 

Reutersǯ and AFPǯs spreadsheet system where journalists manually input new COVID-

19 numbers for the location they are based in (see section 5.3.2), the Canadian Press 

resorted to the same kind of technique to get data from every regional government in 

Canada, and across different time zones: 

 

So I built a simple Google sheet, that's got the different provinces, the number 
of cases, which confirmed cases, and then also presumptive results, yes. (...) 
And it does all the, you know, all the maths to add them together (...) All that 
the people have to do, like, all the reporters have to do is go in and type in the 
new numbers in the page (...) You put your information in, you go back to the 
page, you click on generate story and it automatically generates a story.  
 
(Senior computational journalist, Canadian Press, Canada)  

 

 

At the Times, a dedicated computational solution was used to deal with uneven times 

of releaseǣ to avoid journalists having to frequently refresh Public Health Englandǯs 

webpage, the team set up an alert algorithm that checks in the database available 

online if the date corresponds to that of todayǯs ȋWatts Ƭ Joiner, 2020); if so, a Slack 

notification is sent to inform journalists that new data is out, so that they can generate 

their own automated news and visualisations using the webpage that was built for 

this purpose. A similar solution was found at the Helsingin Sanomat to address 

sudden changes of format: the data team set up an alert algorithm that sends a Slack 

notification every time numbers on the Finnish Institute for Health and Welfareǯs 

HTML table are updated, which informs journalists they need to retrieve the numbers 

manually and enter them into a shared spreadsheet that is used to generate 

automated stories. In spite of this, the computational journalist still observed thatȄ

as the Instituteǯs database changes tended to be made at the end of the working 

weekȄthis would sometimes result in the data team working overtime on Friday 

evenings, so as to make sure that there would be no technical glitches over the 

weekend: 
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We are already leaving and then we notice that ǲOh my Godǡ they have 
changed their systemsǳ and then we needǡ likeǡ [to] do it in the Friday evening, 
which is [sigh] frustrating. But I try to believe that they are not doing it [on] 
purpose: they are just humans and they want to have things done before the 
weekend comes and then they leave it at [that last minute]. 
 
(Computational journalist, Helsingin Sanomat, Finland) 

 

 

Yet, the most comprehensive framework to address both releasing strategies and data 

quality to date rests with the BBCǯs ǲbuilding the story modelǳ approachǡ where 

journalists are being asked to critically investigate any data source they useǤ ǲA naive 

approach to natural language generation is to assume the data is somehow, you know, 

useful or accurate. The data might not be accurate, and it might not be useful and it 

might be biasedǳ, said the BBC manager. He stressed the importance of having a data 

ǲquality controlǳ step in the automated news design phase, in order to make sure that 

data meets the organisationǯs standards, and also to act as a safeguard prior to writing 

templatesǣ ǲIt̽s not dataǡ templateǡ storyǳ, he observedǤ ǲIt̽s dataǡ story model, 

templateǡ storyǤǳ 

 Essentiallyǡ the BBCǯs ǲstory modelǳ step consists in running analysis on one or 

several datasets to determine which elements are newsworthy enough to include in 

automated news templates, and then gathering them into a table (see Figure 26). A 

story model step has for instance been at play in the high street project, where the 

computational journalist analysed a database that compiled information on every 

high street in Great Britain, so he could find the most interesting scenarios to work 

with (see section 5.2.1). He shared that getting familiar with the data this way helped 

him have a clearer picture of what was at stake: 

 

So say I got a trove of data fromǥ uhǥ some power supplier and I wanted to 
seeǥ umǥ where isǡ likeǡ the least efficiently consuming power or where is the 
most, and so on. I would just query that dataset to try and build what I would 
think will be a new story out of it. You basically just have to [detach] yourself 
further from that dataset and think ǲWhat are the possibilities within this 
datasetǫǳ and write the logic accordinglyǤ 
 
(Computational journalist, BBC, United Kingdom) 
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That being said, there are also a few caveats associated with building the story 

model, one of them being doing wrong associations. As such, a BBC journalist warned 

against the risk for readers to infer meaning just because that two data pieces are put 

next to each other: 

 

Ultimately (...) you are asking the reader to infer meaning from the fact that 
those two pieces of information are next to each other and to a degree you're 
then telling a story. And whilst that's absolutely fine in journalismȄthat's the 
pointȄ(...) if you were to do that 600 times, sometimes it would just be not 
appropriate to put those two pieces of information next to each other. And (...) 
the story that you're kind of suggesting is probably not valid or not useful or 
not accurate. 
 
(Journalist, BBC, United Kingdom) 

 

 

 
 

Figure 26ǣ BBCǯ� ǲ��o�� modelǳ. The ǲstory modelǳ used to create the AƬE waiting 
times stories. In this table, information needed to calculate performance targets was 
selected. Source: BBC News Labs. 

 

 

In addition to the ǲbuilding the story modelǳ stepǡ other methods and techniques 

were used at the BBC to ensure data quality before automating content. The senior 

technologist recommended having an institutional knowledge of any data source that 

is used regularlyǤ ǲIt̽s not entirely unusual with some of these datasets that they are 

withdrawn or they are amended and republishedǳ, he raised. In the BBCǯs first 

automated news project on A&E waiting times, the team would also let newly 

published data ǲbreatheǳ for a bit, before performing a series of extra checks on it. 

One of these checks involved for instance a deduplication procedure, whereby an 

algorithm was run against the most recent database to check whether new data is any 
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different from those already published, so as to avoid pushing the same automated 

story twice. 

Another illustration of these checks involved troubleshooting procedures, 

such as when a technologist (technologist 1 in Appendix B) reported finding issues 

after merging two datasets that contained some electoral candidatesǯ detailsǣ ǲThere 

could have been some instances where a candidate was matched by the number and 

they weren't the same candidate, or there could have been situations where there's a 

candidate with the same name, but they weren't the same personǳ, he said. Likewise, 

his computational journalist colleague experienced similar issues while running a test 

based on historical data:  

 

One of the things that we had managed to spot was that we had built in, into 
our logic, to pick up whether or not somebody had retained their seat, so if it 
was the same MP ȋǤǤǤȌ our headline would beǡ you knowǡ conservativesǯ hold or 
labour hold as in the party has held the seat because it's the same MP. But 
what we actually discovered was that a couple of MPs changed their name on 
the register between elections. And the best example I found, the reason I 
found it was the Brexit secretary, Steve Barclay, was down as Stephen Barclay 
in 2017, and Steve in 2019. So it said conservative gain in this test headline when 
actually it was a hold. 
 
(Computational journalist, BBC, United Kingdom) 

 

 

In this section, I have shed light on some of the challenges that relate to having to 

rely on external datasets to generate automated news. I have demonstrated that, on 

the one hand, some of these issues concern data releasing strategies (i.e., having to 

deal with multiple levels of government, uneven times of release and sudden changes 

of format) and that, on the other hand, data quality considerations also come into 

play (i.e., missing context, null or missing data). To address these challenges, more or 

less developed computational solutions and strategies were implemented within 

newsrooms, such as computational safeguards to deal with automated stories being 

produced at scale, a shared spreadsheet system to get data from multiple levels of 

government as well as across times zones, and algorithmic alert systems that let 

journalists know when new data is out or that warn them of any sudden changes of 

format. Having said that, the most comprehensive framework to date lies with the 
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BBCǯs ǲbuilding the story modelǳ approachǡ where journalists are being asked to 

critically question any data piece they wish to include in automated news templates. 

In light of all these, it is also important to remember that having to rely on external 

datasets echoes other challenges found in mainstream journalism practice, which 

deal with having to work with a limited number of authoritative and official sources 

for routine news, thus ultimately hampering diversity in news coverage (Gans 1979; 

Molotch & Lester 1974). In the next section, I will focus on another core aspect of the 

use of automated news: the need for media practitioners to acquire a computational 

thinking mindset. 

 

6.2 DEVELOPING A COMPUTATIONAL THINKING MINDSET 

 

The second key area to look at relates to Bourdieuǯs concept of acquiring cultural 

capital (see Wu, Tandoc & Salmon, 2019b), in this case the need for media 

practitioners to develop a computational thinking mindset (Diakopoulos, 2011; 

Stavelin, 2013; Gynnild, 2014), understood here as a way to solve problems through 

applying a form of abstract reasoning close to computer programming (see Wing, 

2008). In the section below, I will first detail how a ǲstructured journalismǳ approach 

is employed to help media practitioners better handle abstraction concepts, then go 

into the specifics of embedding a media organisationǯs own polices into computer 

scripts.     

 

6.2.1 Structured journalism to work with abstraction concepts 

 

Setting up automated news very much requires a computational thinking mindset as 

media practitioners need to address editorial considerations in the code they are 

using (see Dierickx, 2021), relying for that on a type of abstract reasoning that is used 

in computer programming. In practice, this is made possible while taking a 

ǲstructured journalismǳ approach, a process of ǲatomizing the newsǳ ȋJones Ƭ Jonesǡ 

2019) so that narratives can be turned into databases (Caswell & Dörr, 2018; Anderson, 

2018). As raised by the BBC manager, this change in mindset implies thinking about 

stories no longer as individual pieces, but rather as ǲpatterns that emergeǳǣ 
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The kind of the skill (...) that's kind of central to writing those templates is 
basically the ability to work with stories abstractly, instead of just in terms of 
the specific story, right? So, some journalists they just, you know, (...) they 
think in terms of the specifics, not in terms of the patterns that emerge, 
whereas when you're creating those templates, you know, it's still writing, ȋǥȌ 
but you're doing it at the level of the pattern of stories, of all the possible 
stories, (...) not just at the level of the specific, that's the key, the key thing.  
 
(Manager, BBC, United Kingdom) 

 

 

The BBC editor suggested on his end thatȄrather than writing a story that is 

perceived as ǲyour beautiful piece of work that̽s completely owned by you and [has] 

nothing to do with anybody elseǳȄdrafting out templates for automated news could 

be compared, in a wayǡ to a storytelling technique known as ǲthe story spineǳ ȋsee 

Figure 27), which consists, first, in listing out a set of recurring elements such as 

ǲOnce upon a timeǤǤǤǳ and ǲButǡ one dayǤǤǤǳǡ and then use them as prompts to come 

up with the storyǯs specifics ȋAdamsǡ ͜͟͞͝ȌǤ 

     

 
Figure 27ǣ E�am�le of a ǲS�o�� S�ineǳ. The ǲStory Spineǳ model created by 
playwright Kenn Adams, which lists out recurring storytelling elements that can then 
be used as prompts to come up with the storyǯs specificsǤ Sourceǣ Adamsǡ ͜͟͞͝Ǥ     
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In real-world applications, adopting a structured journalism approach to set 

up automated news works best for baseline scenarios, first by foreseeing what an ideal 

story would look like, and then breaking it down into smaller elements that can be 

reusable across many versions of that same storyǤ ǲIf you didn̽t have any automation 

involved, what would be the story you, as a human being, would want to write, or 

what would be the elements of the story that you would want to writeǫǳ raised the 

BBC editorǤ ǲHaving established thatǡ we then looked at what data we could get to fill 

thatǳ. As a demonstration of this process, the BBC computational journalist described 

searching for all the possible elements that could be thought of advance, in 

preparation of the 2019 general election in the United Kingdomǣ ǲYou don̽t know in 

advance who is going to win the national general election, you don't know who is 

going to win each seatǡ but you know all the possibilities in advanceǳ, he said. These 

could include, for instance, who could win the race, how close the victory margin 

could be as compared to last election, the possibility of a dead heat, whether it could 

be a gain or a loss for each partyǡ the other candidatesǯ ranking as well as whether 

they may lose or not their deposit. Once all these possibilities have been set out, they 

constitute a starting point for scenario planning and contribute to building the logic 

that goes behind the construction of each template. The computational journalist 

explained that this process eventually leads up to elaborating six to seven 

fundamental sentences that are regarded as the ǲbare bonesǳ of the automated story 

(see Figure 28), which can be reusable across many versions of it.    
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Figure 28: BBC general election story. An automated story generated for Vauxhall 
constituency during the 2019 general elections in the United Kingdom. It includes 
details that could be thought of in advance, such as by how many votes the leading 
candidate has won and how it compares to last election, voter turnout and which 
candidates lost their deposit. Source: BBC News. 

 

 

The same process of envisioning what an ideal story would be like and then 

breaking it down into reusable elements could also be seen at other media 

organisations. Hence, a similar ǲworking backwardsǳ approach was mentioned by an 

executive at the Associated Press: ǲWhat does the story need to look likeǫ And what 

are all of the possibilities? You know, earnings go up, earnings go down, earnings stay 

flat. You know, I mean there's all of the branches that follow depending on the data 

that you're using to produce the automated storyǳ, she said. This thought process was 

also at play at the Bavarian broadcaster Bayerischer Rundfunk when creating 

templates for automated basketball storiesǣ ǲWe usually startǡ likeǡ with an ideal 

article for, like, one case, where we would for example write a perfect basketball 

match report and then we kind of try to templatise it, make it into a template, and 

find out what̽s possible and what̽s not possibleǳ, said the senior technologist at the 

broadcaster. This whole business of abstraction took an even bigger turn at the 
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Washington Post, whereȄduring the 2020 presidential electionȄthe engineering 

team partnered with Northwestern University to probe journalists as to what type of 

details they would like to see included in automated backgroundersǤ ǲWe worked 

really closely with our newsroom and we asked themǣ what are the things that youǯre 

interested in? What are the heuristics that you would use if you were looking over 

this dataset, you know? And I think generally that was, like, a pretty good strategy 

too because (...) we probably would have vastly over-thought itǳǡ said the executive at 

the newspaper. ǲWe would have been, like, trying to characterise every county by, you 

know, after its rural, urban, suburban divide or, like, try to get all this other stuff out 

of it.ǳ To carry out this task, the engineering team collaborated with a computational 

journalism scholar, who conducted interviews and made a few prototypes in order to 

figure out what media practitioners consider to be newsworthy:  

 

The work that was particularly hard that he needed to do (...) was essentially 
trying to figure out how a reporter or an editor arrives at a heuristic for what 
is interesting or what is newsworthy, right? And he did that through a series 
of interviewsǡ throughǡ likeǡ umǥ multipleǡ likeǡ prototypes and try roundsǤ 
You know, we finally came up with something that, like, captured essentially 
the process that our reporters and editors would go through.  
 
(Executive, The Washington Post, United States) 

 

 

Having said that, some media practitioners seemed to have had a more difficult time 

than others to be able to come to grips with this process of abstraction. The BBC 

senior technologist noted that, in some of the trainings that were held to familiarise 

reporters with concepts of NLG production, some participants could easily engage 

with what he described as a ǲcomplex tree of a storyǳ, whereas others were reluctant 

to thinking in advance of all the possible permutations:  

 

To kind of composite blocks that may be combined in different ways, um, 
some people couldn't kind of reason what that story would be and that became 
more difficult (...) whereas other people (...) were instantly really engaged with 
the idea that ǲOhǡ if this happensǡ it could have this whole kind of branch of 
the story that only exists under certain conditionsǳ. That seemed to be kind of 
the distinguishing thing: some people were kind of in tune with thatǡ umǥ 
kind of complex tree of a story and other people were much more reluctant to 
do that. 
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(Senior technologist, BBC, United Kingdom) 

 

 

In the same vein, an editor at the German newspaper Stuttgarter Zeitung remarked 

that, during a workshop held by AX Semantics to explain how its self-editing tool 

worked, some of his colleagues had a harder time comprehending the abstraction 

concepts at play: 

 

There were three, four colleagues, who were interested in (...) [and] also 
participated ȋǤǤǤȌ in this initial workshopǤ They wanted to know ǲhow does it 
workǫǳǡ but you couldǥ They talked themselves and you could see on their 
faces that they kind of dropped out after one, two hours, because it was too 
complicated for them and theyǡ umǥ they had real problems to ȋǤǤǤȌ umǥ to 
think likeǡ likeǡ umǥ like a computer would doǡ like a program would doǤ  
 
(Editor, Stuttgarter Zeitung, Germany)  

 

 

To palliate this, some newsrooms reported having changed or adapted their 

recruitment policies so as to make sure that news staff involved in automated news 

or computational journalism projects do possess these abstraction skills. As a matter 

fact, the BBC manager specified that journalists at News Labs are partly hired based 

on their comfort to work with abstraction, and have to sit a small test before joining 

the team. Having journalists who are comfortable working with numbers and 

abstraction onboard is especially seen as an asset at RADAR, as the news 

organisationǯs media clients do not necessarily have this type of expertise in-house, 

nor have the time to invest in itǤ ǲWe have to recruit people who are very comfortable 

working with numbersǡ much more comfortable than the average journalistǳ, said the 

editor at RADAR, who himself worked as a business analyst before going into 

journalismǤ ǲSo people whoǥ you knowǡ we don̽t have sort of data scientists or 

statisticians as such, but we do need people who are very comfortable working with 

numbers [and] understand what̽s going to be happening with that dataǤǳ The 

Norwegian news agency NTB pushed these prerequisites even further: part of its 

recruitment strategy is now focused on hiring journalists with a programming 

background. ǲSo we tried also to teach other journalistsǡ especially the template 
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codingǡ but it̽sǥ it̽s easy to get a developer to understand journalism than the other 

way aroundǳ, said the editor at NTB. His executive colleague stressed for his part how 

important it was to have the ǲright peopleǳ on the team: 

 

It̽s quite easy if you have the right people with the rightǡ umǥ with the right 
heads [laughs]Ǥ And of course it̽sǥ I meanǡ it might be like ͤ͜τ of the 
programmers would have never been able to understand journalism and those 
who willǡ umǥ it̽s reallyǡ it̽s muchǡ much better to work with them than to try 
to teach a journalist coding. 
 
(Executive, NTB, Norway) 

 
 
 
6.2.2 Embedding journalistic knowledge into code 

 

Another aspect that is linked to the acquisition of a computational journalism 

mindset has to do with embedding a media organisationǯs own standards and 

practices into code for automated news. According to the BBC manager, doing so 

required being very specific about these rules:   

 

If it's an editorial requirement that you can deal with in writing then by 
definition, because of the way these tools are structured, (...) you can deal with 
it in the template. The challenge isȄand we came across this very much in the 
(...) sort of the lead up as we were preparing for the electionȄthe challenges 
is in articulating very specifically (...) what those editorial rules are (...) and a 
lot of them are written down, like in (...) the policy guides and the style guides 
and all the rest of it. But some of them are not, you know. 
 
(Manager, BBC, United Kingdom)  
 

 
This could involve, for instance, reflecting on the right choice of words to qualify an 

electoral winǣ ǲIf it̽s byǡ you knowǡ ͜͡ votesǡ you knowǡ then you might call that, you 

know, very narrow win or whatever; if it's by, you know, 50% of the votes you might 

call that an enormous winǳ, said the managerǤ ǲYou̽ve got to figure out where the 

boundaries are for the words that you useǤǳ On the night of the general election in 

the United Kingdom, the implementation of a ǲcombined journalismǳ or ǲhuman-in-

the-loopǳ form of workflow showed that, on this aspect, there was still room for 

improvement. The technologist with a journalism background (technologist 2 in 
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Appendix B) who contributed to vetting these stories on the night said that, 

sometimes, she felt the need to correct some of the headlines, as those were only 

mentioning a win with over 50% of the votes when, in fact, the winning party secured 

over 75% of votes: 

 

It wasnǯtǡ likeǡ a major concernǡ I just kind of wasǡ likeǡ ǲthis isn̽t as accurate 
as it could beǳ and I think it̽s important to reflectǡ likeǡ thatǤ ȋǤǤǤȌ I just was 
aware of, like, how complicated election coverage is and how much we̽reǥ 
how frequently the BBC is accused of bias? So I just didn't want, like, an under-
reporting of the margin of victory to be, like, taken as bias.  
 
(Technologist [2], BBC, United Kingdom) 
 

 

Editorial issues like these could be found across media organisations using 

automated news to cover election or referendum results. The editor at the Norwegian 

news agency NTB remembered having to decide on which small parties to report on 

individuallyȄand not for example under the label ǲothersǳȄwhich implies making a 

call as to which threshold to use:  

 

In Norway we have a lot of parties in the elections, especially local elections: 
we have small parties into every city and, you know, (...) single cause parties, 
etc. (...) We had one on toll taxes on the roads, with a party against that which 
started as a local party and then started in (...) more cities. They were still quite 
small in many places, but when should you decide that they should be reported 
separately and one shouldn't. So all those kinds of judgements you have to 
make based on the data, which is quite hard sometimes. 
 
(Editor, NTB, Norway) 

 

 

Similarly to BBC News Labsǯ collaboration with political experts to delineate edge 

cases ahead of the 2019 general election in the United Kingdom (see section 5.2.2), 

editorial staff at the Washington Post were asked to contribute their political 

expertise so as to come up with potential ǲedge casesǳ within the United Statesǯ 

electoral system:  
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For those really odd outcomes where things go to a runoff, for example, or 
where there is no winner declared on election night or a variety of edge cases 
like this, we needed a ton of extra help from reporters and editors to essentially 
figure out what those edge cases were and then how we would like to handle 
them using Postǯs styleǤ And in some cases we actually dug in and foundǡ you 
know, like, really bizarre situations that (...) we didn't ever end up having to 
prepare for but we were ready for it just in case. Like, for example, if the 
number of electors was 269 on each side and there was a tie in the electoral 
college, we had a brief ready for that. 
 
(Executive, The Washington Post, United States) 

 

 

LikewiseȄin the case of a double majority referendum that, in Switzerland, requires 

the support of most citizens and also at least half of the cantonsȄthe senior 

computational journalist at Tamedia mentioned having to watch out for unlikely 

outcomes, like when a proposal is backed by popular vote, but not by a majority of 

cantons: 

 

That's an edge case because that happens very rarely, right? Usually if the 
popular vote is above 50%, so if the majority accepts it, usually the majority of 
cantons will also accept it. And so when developing these templates, I could 
have forgotten about this edge case, right? And then the text would have said 
ǲwellǡ the vote was accepted because ȋǤǤǤȌ ͡͞-53% (...) of the people accepted 
itǳǡ but that text would have been plain wrong because it would still have been 
refused. 
 
(Senior computational journalist, Tamedia, Switzerland) 

 

 

Aside from articulating those very specifics in editorial decision-making, designing 

automated news also required having to rethink journalistic codes of conduct. For 

instanceǡ in the BBCǯs high street shopping project (see section 5.2.1), the 

computational  journalist indicated that he managed to get quotes in advance from a 

business representative, who provided him with two types of answers based on 

whether retail activity was higher or lower than averageǤ ǲSo basically they were able 

to give me a quote for both scenarios. So places where the high street had more kind 

of activity or retail than before (...) or where it was decliningǳǡ he saidǤ ǲAnd based on 

which scenario matched the streets, it would then use the correct quote in the 
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template.ǳ According to him, this approach is best suited to generating performance-

oriented stories, like those that aim at determining whether hospitals, police or waste 

collection services meet their targetsǤ ǲYou have a certain number whereǡ you knowǡ 

they have met the target or they haven̽t met the targetǤ So you sayǡ ǮIf they haven̽t 

met the targetǡ what are the typical reasons for thatǫǯ And they would give you their 

analysisǳ, said the computational journalist. 

 However, getting quotes in advance could also be frown upon, as this would 

raise editorial questions. The senior BBC technologist alluded to the teamǯs first 

experiment with automated stories, where a professional associationȄlike a doctorsǯ 

unionȄcould have been asked to comment on A&E waiting times: 

 

So you may go to a union representing doctors and say ǲwhat would you say if 
this target wasn̽t metǫǳ and ǲwhat would you say if the target was metǫǳ And 
then we can include those quotations, but that did raise someǥ an editorialǥ 
difficulties about how do you include a quotation that's attributed to a person 
if they haven't actually responded to the thing that happened? They basically 
hypothetically responded. 
 
(Senior technologist, BBC, United Kingdom) 

 

 

That being said, the computational journalist specified that, according to him, this is 

editorially valid as long as journalists are being transparent and explain to their 

interviewees the logic behind gathering quotes in advance for automated news:  

 

It's just making sure that you're not going to misquote the person by putting 
it in in the wrong scenario or context. So basically that you are going to do 
what you've told them you're going to do with that quote, or why that quote is 
relevant, you know. So that you don't throw it in somewhere where it's 
irrelevant and it basically looks like they don't know what they're talking 
about. 
 
(Computational journalist, BBC, United Kingdom) 

 

 

At last, another aspect of encoding journalistic standards and practices into code has 

to do with to a news organisationǯs own style and toneǤ The executive at the 

Associated Press stressed that, as such, there can be ǲno wiggle roomǳ when it comes 
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to embedding the specifics of the news agencyǯs stylebook into computer scripts for 

automated news. This is all the more important as the Associated Pressǯ guidelines 

act as a reference not only for the news agency, but also for the rest of the American 

news industry: 

 

We need to be able to have a template that conforms to how we need that 
story to read: I mean, everything from the dateline, you know, the location at 
the front of the story, you knowȄa little ǲAPǳ and parenthesesǡ you knowȄ
likeǡ I meanǡ all of that stuffǡ youǡ umǥ I meanǡ we have master lists of what we 
call every company on first reference, on second reference, you know, do you 
shorten the name of the company on second reference? Like, all of that is in 
columns of data that tells the template what language to use.  
 
(Executive, Associated Press, United States) 

 

 

Similar concerns were raised at The Times and France Bleu regarding rounding up 

numbers rather than giving exact figures (The Times), and avoiding using the same 

phrasing twice in the title and lead (France Bleu). At Sudpresse, debating on stylistic 

issues brought a healthy discussion with the firm automating content for them: an 

executive at Sudpresse remembers opposing LabSenseǯs suggestion thatȄwhen a 

football team would lose zero to fiveȄthe corresponding story would read as if the 

team has been ǲcrushedǳ: this, he said, could be interpreted as a ǲpseudo-editorialǳ 

decision. Moreoverǡ according to Belgiumǯs football rulesǡ a score of zero to five can 

also be attributed in situations where one of the teams forfeits the game:  

 

At some point, LabSense came to us with suggestions and we declined them 
as they were pseudo-editorialǤ Iǯm explaining myselfǣ for instanceǡ LabSense 
was saying that when a team loses 5-͜ then itǯs been ǲcrushedǳ by the other 
teamǤ But we didnǯt really want to go that way because itǯs just data and we 
donǯt know what happened on the playing fieldǤ So we didnǯt want this to 
backfireǤ ȋǤǤǤȌ So we decided to remain quite ǲcoldǳ and neutralǤ  
 
(Executive, Sudpresse, Belgium, translation)  

 

 

Encoding a media organisationǯs own style and tone into a programmatic form 

touches on language issues as well. As an organisation that operates in multiple 
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languages, the BBC also produced Welsh-language automated news during the 2019 

general election. In preparation for this, an assistant editor at BBC Wales sat with two 

members of the News Labs team to adapt English-written templates into Welsh. 

Often, the trio came to realise that an extra programming command was needed for 

Welsh: this could involve, for instance, having to change the order of elements in a 

sentence or modifying the beginning of a word depending on whether the noun is 

feminine or masculine, similarly in that sense to French or Spanish. This last point 

turned out to be troublesome for the team, as the data source they were using did not 

include the candidatesǯ genderǤ While templates could be written gender-free in 

English, it created an extra layer of complexity in WelshǤ ǲWhether the candidates, 

the winning candidate, was male or female, we would have to construct the sentence 

differentlyǳ, specified the assistant editor. 

To the same extent, the executive at Sudpresse observed that, sometimes, 

additional work was necessary to adapt some of the phrasings suggested by 

LabSenseȄwhich used French from France to generate automated newsȄinto a 

language that would better suit the francophone community in Belgium. As for the 

automated football news project that RTVE and Narrativa were working on, the 

executive at the Spanish broadcaster said he asked the start-up not to use too 

vernacular terms:  

 

For exampleǡ how to say ǲrefereeǳ ȋǤǤǤȌǡ just use the specific word because we 
are not a sports media, so we don't use the kind of style or words that uses a 
specific sports mediaǤ So we are moreǡ umǥ wide in the sense of newsǣ we don̽t 
give you opinions, we don't give you strange words or names: it's just a match 
and this is how it happens. 
 
(Executive, RTVE, Spain) 

 

 

I have illustrated here how media practitioners and newsrooms alike used a 

structured journalism approach to implement the type of computational thinking 

mindset that is needed in automated news projects. It involves, first, considering what 

an ideal news story would look like, and then breaking it down into smaller pieces 

that can be reusable across stories. If this prompts newsrooms to be on the lookout 

for news staff that are well-versed in concepts of abstraction and in dealing with 
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numbers, it also turns out to a problem for those who see a story only in terms of its 

specifics and not as ǲpatterns that emergeǳ. Having said that, the type of skills 

required to be able to think of a story in an abstract way resembles, in a sense, those 

that are at play when writing ǲprep copiesǳ ahead of time, like in the case of ǲadvance 

obitsǳ ȋsee Adams, 2020). Acquiring a computational thinking mindset also implies 

having to rethink journalistic standards and practices as those are translated into 

code for automated news. In the last section of this more critical and interpretative 

chapter, I will focus on the types of tensions that stem from the introduction of 

automated news within newsrooms.         

 

6.3 CONFLICTS WITHIN AND OUTSIDE THE JOURNALISTIC FIELD 

 

To conclude this chapter, I will now focus on the types of tensions that take root in 

conflicting views or agendas that relate to the implementation of automated news. 

These can between media practitioners and, on the one hand, businesspeople and 

technologists working in news (see Lewis & Westlund, 2015b) and, on the other end, 

players external to the journalistic field like Big Tech companies. This corresponds to 

Bourdieuǯs conception of the field as a ǲsite of struggleǳ, as media practitioners may 

adversely react to increased algorithmic automation within newsrooms (see Wu, 

Tandoc & Salmon, 2019b). In this section, I will first examine the types of tensions 

that occur between editorial staff and technologists, then explore those at play 

between newsrooms and platform companies. At first glance, it may seem like 

tensions that concern the business side are missing: this is because it is harder to 

document critical views towards people that sit in a position of power (here 

executives, who are representative of the business side at a managerial level) and also 

because I was unable to interview people from the marketing and advertising teams: 

this is due to news organisations rather dispatching editorial staff, executives or 

technologists to talk about their automated news projects, instead of members from 

these business branches (whom I did not have access to because I was unable to 

conduct newsroom ethnographies as a result of COVID-19). That said, tensions that 

concern the business side could be perceptible in criticisms of managerial ways of 

organising journalistic work.   
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6.3.1 Adversarial logics within the newsroom     

 

Even though no outright tensions between editorial staff and technologists could be 

observed in plain sightȄmostly, again, because I was unable to conduct newsroom 

ethnographiesȄthese were nonetheless visible in a more covert way. A few 

statements made by some of the technologists seemed, indeed, to testify of their 

frustration with regard to editorial staffǯs handling of abstraction and numbers. This 

was perceptible in the way some Canadian Press journalists entered new COVID-19 

numbers in the shared spreadsheet that was set up to automate the coverage of the 

disease:    

 

Basically people won't read instructions (...), like, this really hammered it. This 
is very simple: you go into a spreadsheet, you change the number; that's all 
youǯve got to doǤ I̽m not asking you toǡ you knowǡ to do any calculationǡ to do 
any math: click on a cell, type in the new number and it's good. (...) Don't copy 
and paste, don't drag and drop, (...) write in the new number, that's all you 
have to do. And I show people how to do it and still multiple times we've got, 
likeǡ ǲEmergencyǨ EmergencyǨǳ The spreadsheet is all screwed up, somebody 
copied and pasted in something that wasn't a number and then all the 
calculations stopped working or, you know, people decide they're going to put 
commas or decimals and things and it̽s likeǥ you knowǡ why would you need 
a decimal? It's an integer. (...) Half a person doesn't get sick or whatever.   
 
(Senior computational journalist, Canadian Press, Canada) 

 

 

To a similar extent, the senior technologist at the Bavarian broadcaster Bayerischer 

Rundfunk indicated that he did not necessarily approve of editorial managersǯ own 

preferences towards COVID-19 indicators, especially when it came down to important 

aspects of reporting on testing results (e.g., comparing the number of positive tests 

against the total number of tests performed) and to the number of hospital beds 

available in intensive care units, which were not necessarily manned by enough 

medical staff (see section 5.1.1): 

 

I̽m now dealing with this crisis forǥ seven monthsǨ ȋǤǤǤȌ Sometimesǡ likeǡ being 
strong and, like, kind of doing your own thing was, like, really important and 
really helped the quality of the product.  (...) When we are talking about, like, 
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different indicators and what indicators are important andǥ that̽s something 
we, as data journalists, could, like, much better evaluate. 
 
(Senior technologist, Bayerischer Rundfunk, Germany) 

 

  

In contrast, editorial staff rather positioned themselves as expert sources on 

journalistic matters and routines. This was palpable in the way editorial staff at The 

Times acted, in a sense, as gatekeepers while not letting their data and interactive 

colleagues update an automated copy with new numbers:         

 

The copy is not really changing other than the numbers, but it would still need 
to be manually entered into the systemǤ So to make a changeǡ it was kind ofǥ 
justify why we were making a change. We kind of have to say (...) we're not 
actually changing the story, the copy isn't going to read any differently, it's just 
the numbers thatǯs going to change (...) So we kind of had to convince them 
thatǥ Wellǡ we had to basically adapt to themǡ not being able to make the 
changes as frequently as we wanted (...), but we eventually kind of set the team 
up so that we can make those changes ourselves. 
 
(Computational journalist, The Times, United Kingdom) 

 

 

In addition, the computational journalist at the Finnish newspaper Helsingin 

Sanomat remarked that editorial staff and technologists had a different 

understanding of transparency when it came to correcting content, as journalists 

were keener on having a disclaimer featured:      

 

That's maybe one mental difference I have noticed between journalists and 
coders: that coders just think that this is okay when it's fixed, but journalists I 
think it̽s very important to also remember to tell the reader ǲOkayǡ we had a 
mistake hereǳ. For example now in our automated Covid graphs we have, like, 
this kind of long list of notes (...), they are hidden, but they are in one box and 
then you open it and then there̽s all kinds of notes telling ǲOkayǡ correctionǣ 
we had a mistake there, now it̽s fixed and it̽s like thisǳ. 
 
(Computational journalist,  Helsingin Sanomat, Finland) 
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Traditional ways of organising journalistic work were also cause for 

miscommunication between editorial staff and technologists. The senior technologist 

at the Finnish broadcaster YLE shared that top-down approaches that usually prevail 

in media organisations made technologists feel a bit like they were the ǲIT 

departmentǳǣ  

 

In the old approach, our department would be more like [an] IT department 
[where] some journalists come and ask aboutǣ ǲCould you build some kind of 
tool for usǫǳ And there would be some kind of miscommunication anyway in 
that and some kind of fear for each other, that we do not know enough about 
journalism or we do not know enough (...) about technology. 
 
(Senior technologist, YLE, Finland) 

 

 

He said that problems like these were solved after the team managed to have a form 

of Agile workflow in place to be able to work with them, which entails a more 

horizontal way of working where journalists have to sit with technologists to see their 

projects throughǤ ǲWe are working togetherǡ not like ȋǤǤǤȌ you come and order 

something from the IT department like [a] new computer, which was the old world 

[where] basically every nerd was someone to be afraid ofǳ, said the senior 

technologist. To act as a liaison with the rest of the newsroom, a journalist who is 

well-versed in computational matters was hired on the team, where he also writes 

templates for automated news and answers the teamǯs questions on journalistic 

issues.  

 

6.3.2 Limitations posed by platforms 

 

As for tensions between newsrooms and players outside the journalistic fieldȄin this 

case Big Tech companiesȄa certain type of struggle was visible, to a degree, in news 

organisationsǯ efforts to make automated news content correspond to search engine 

criteria. This was in fact one of the reasons why the Spanish digital newspaper El 

Confidencial stopped its collaboration with Narrativa:   
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There's, like, some positive conclusions about this project, but also negative 
[ones]. Some of them [were] the articlesȄthe automatic articlesȄthey are not 
optimised for SEO (i.e., search engine optimisation), they don't have tags. So 
there's a lot of things to polish in order to implement it in a production 
environment correctly. So then (...) we decided to create our own solution 
inside the company.  
 
(Executive, El Confidencial, Spain) 

 

 

Having their own automated solution instead enabled El Confidencial to have more 

flexibility with regard to including results from headline A/B testing, a computational 

process whereby different headlines are shown to readers online and which 

determines those that work best (see Hagar, Diakopoulos & DeWilde, 2022). Yet, even 

while trying to conform to SEO criteria, the executive at the Spanish broadcaster 

RTVE reminded the need to remain distinct from other organisations: 

 

The algorithm that they [Google] have or they are using probably will 
understand that our news is very related to others. So we try to break this, 
changing the language and trying to [have] specific words for example, or 
changing the headline or the leads, to change the style. So probably the origin 
of the news is the same that they have [in] other newspapers or webpages, but 
there is the final result: we try to be different from the others. 
 
(Executive, RTVE, Spain) 

 

 

In parallel with search engine considerations, matching the format required to have 

automated audio news featured on some of the platformsǯ voice assistants also 

involved having to adapt to their specifics. As an example of this, the ABC manager 

pointed out that a lot of work was needed to get Amazonǯs virtual assistant to 

accurately recognise all the towns and suburbs that they wanted to include in their 

automated emergency summaries (see Fell, 2021b).   

 

In this last section, I have tried to cast light on the types of tensions that occur 

between editorial staff and, on the one hand, newsroom technologists and, on the 

other hand, platform companies. Although those were mostly covert, tensions 

between editorial staff and technologists could be observed in the way technologists 
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expressed their frustration towards editorial staffǯs handling of abstraction and 

numbers, whereas editorial staff rather positioned themselves as expert sources on 

journalistic matters and routines. As for tensions between newsrooms and platform 

companies, a certain type of struggle could be seen in the way news organisations 

modify automated news content so as to match search engine criteria. In the next and 

final chapter, I will summarise my empirical findings and see how they connect to my 

research questions.           
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7 DISCUSSION AND CONCLUSION 

 

 

In this conclusive chapter, I will provide a summary of my empirical findings, first by 

answering my research questions, then by reflecting on their main takeaways. I will 

also provide guidance as to practical applications of these findings as well as 

recommendations for future research. Finally, I will touch on the limitations I have 

faced in this project.   

 

7.1 ANSWERING THE RESEARCH QUESTIONS 

 

In this section, I will come back to my empirical findings as I delve into the three 

research questions I have set out in section 2.4. First, I will answer RQ1 by detailing 

media practitionersǯ perceived impacts of automated news on the work they do. Then, 

I will reflect on the considerations these entail for journalism practice and for 

journalism as a whole, thus addressing RQ2. Lastly, I will ponder on how these 

reflections contribute to our understanding of the relationship between journalism 

and technology (i.e., RQ3).  

 

7.1.1 Perceived impacts of automated news 

 

To answer RQ1 (i.e., Wha� a�e media ��ac�i�i��e��ǯ �e�cei�ed im�ac�� �f automated 

news on the work they do?), I will refer to the micro, mezzo and macro perspectives I 

detailed in section 4.1: at the micro level, I will list practical impacts of automated 

journalism; at the mezzo level, I will touch on organisational impacts; and at the 

macro level, I will address larger impacts as I look at wider forces or mechanisms that 

are behind both practical and organisational impacts. At the micro level, first, some 

of the practical impacts of using automated news can be found in the way media 

practitioners dealt with external datasets. As shown in section 6.1.1, their work was 

hindered by data releasing strategies (i.e., having to deal with multiple levels of 

government, uneven times of release, sudden changes of format) and data quality 

concerns (i.e., missing context, null or missing data). These challenges prompted 
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newsrooms to come up with their own computational solutions (see section 6.1.2), 

such as computational safeguards to verify automated news being produced at scale, 

shared spreadsheet systems in which journalists can input new COVID-19 numbers 

for the location they are based in, or algorithmic alerts that let journalists know when 

new data is out or warn them of any sudden changes of format.  

As for the more organisational impacts of automated news, these were rather 

visible at a mezzo level as they concern procedures like the data quality control step 

implemented at the BBC ȋiǤeǤǡ ǲbuilding the story modelǳȌ, where editorial staff were 

asked to exert critical thinking when including data into automated news templates 

(see section 6.1.2). Organisational impacts could also be seen in the discussions that 

were held around how to embed journalistic standards and practices into code for 

automated news (see section 6.2.2). Finally, introducing new forms of workflows like 

Agile-inspired methodsȄa horizontal way of working that departs from more 

traditional top-down approaches to journalistic workȄcould be counted as 

organisational impacts as well (see section 6.3.1).  

 Looking at the macro level now, one of the wider forces that may help explain 

the impacts of automated news has on the work of media practitioners relates to their 

ability to envision journalism both as a one-off endeavourȄor, to put it in the words 

of the BBC editor, as a ǲbeautiful piece of work that̽s completely owned by you and 

[has] nothing to do with anybody elseǳȄand as a process that can be deconstructed 

in an abstract way close to computer programming (see Dierickx, 2021). As illustrated 

in section 6.2.1, this type of heuristic is at play in the application of structured 

journalismȄa process of ǲatomizing the newsǳ to transform narratives into databases 

(Caswell & Dörr, 2018; Anderson, 2018; Jones & Jones, 2019)Ȅto envision, first, what 

an ideal story will look like, and then to break it down into smaller elements that can 

be reusable across many versions of that same story. That being said, envisioning 

journalism both as a one-off endeavour and as an abstract procedure similar to 

computer programming seems to be creating a gap between news workers who are 

able to comprehend this new type of reasoning and those having a harder time 

coming to grips with it.  

 

7.1.2 Implications for practice and for journalism as a whole 
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To answer RQ2 this time (i.e., What do these considerations entail for journalism 

practice and for journalism as a whole?), I will evaluate the repercussions these 

perceived impacts have on journalism practice and on journalism as a whole by 

resorting to the critical lenses brought by Bourdieuǯs Field theory and ANT. From a 

Field theory perspective, first, the wider mechanisms that have to do with considering 

journalism both as a one-off endeavour and as a process that can be deconstructed in 

an abstract way close to computer programming point out to a new type of cultural 

capital (journalistic and technological) that media practitioners need to acquire, 

which I will call here distinct-abstract capital. Possessing this type of capital can 

translate into an easiness to engage with new technology-oriented forms of 

computational journalism that are progressively gaining traction within newsrooms 

(see section 2.2.3), thereby creating a new form of news habitus (Schultz, 2007). This 

form of habitus is, in turn, most likely to be picked up among new entrants like 

computational journalists, who best know how to mingle the specifics of journalism 

practice with abstraction concepts brought by computer programming. That being 

said, the growing emphasis that is put on acquiring this new type of habitusȄas 

exposed in new recruiting strategies in section 6.2.1Ȅcould also result in creating a 

situation of hysteresis or a ǲDon Quixote effectǳǡ whereby practitioners who acquired 

their dispositions using a more traditional form of journalistic capital (e.g., 

storytelling, finding ǲexclusivesǳ, etc.) and who are unable to adapt to this new 

context may consequently be lagging behind. To a certain extent, this could be 

perceptible in the some of the tensions that are occurring within the journalistic field 

(see section 6.3.1), where technologists expressed their frustrations towards editorial 

staffǯs handling of abstraction and numbers while media practitioners positioned 

themselves as  expert sources on journalistic matters and routines. 

Looking now at whether these computational journalistsȄor teams of 

journalists working with technologistsȄcontribute to either changing or reinforcing 

the journalistic doxa when working with automated news, organisational impacts like 

implementing a data quality control step at the BBC, embedding journalistic 

standards and practices into code and resorting to Agile-inspired methods to work 

with technologists all point out to the influence that the technological field is having 

on the journalistic one. We can therefore posit that the deployment of automated 

news within newsrooms implies significant changes to journalism practice, thus 
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contributing to modifying the prevailing doxa in the field. At the same time, it is also 

worth reflecting on whether technologistsǯ own doxa complements Deuzeǯs ȋ͜͜͞͡Ȍ 

ideal-typical values of public service, objectivity, autonomy, immediacy and ethics, 

which I argued are representative of the journalistic one. Wu, Tandoc and Salmon 

(2019c) describe the technological doxa that surrounds algorithmic automation as 

being rooted in a ǲSilicon Valley ethosǳ that places a high value on open dataǡ client 

feedback and collaboration with other technological firms, as well as on digital 

literacy and awareness: there are then obvious connections to be made with 

computational journalistsǯ ideals of public access to information and collaboration 

outside the newsroom (see section 2.2.3), which constitute in themselves a departure 

from standard journalism practice where ǲexclusivesǳ are highly sought-after and 

where journalists generally act as gatekeepers in news selection. Even though Wu, 

Tandoc and Salmon indicated that there may be commonalities between the 

technological and journalistic doxasȄmost notably around audience needsȄthese 

are nonetheless clear evidence of technological heteronomy within the journalistic 

field, which may become even more pervasive as the authors stress that the digital 

turn within newsrooms could eventually result in technologically-minded agents 

becoming more dominant in the field.  

Aside from this technological-bound form of heteronomy and from obvious 

cost-saving considerations occasioned by the use of automated news (see Kim & Kim, 

2017), more traditional manifestations of economic heteronomy driven, this time, by 

audience and marketing needs could still be observed, as when news organisations 

strive to adapt automated news to SEO requirements or platformsǯ technical 

standards (see section 6.3.2). This is in line with the digital heteronomy identified in 

Lindblom, Lindell and Gidlund (2022), which brings a virality type of capital and an 

engagement form of habitus to light. Besides, conforming to SEO requirements also 

speaks to Bourdieuǯs de-differentiation caveat on commercial homogeneity within the 

media (see section 3.2.2): in a sense, this could be interpreted as a continuation of the 

shift from political heteronomy in the journalism landscape to audience, advertising 

and, now, techno-commercial forms of heteronomy (see section 2.2).  

  

Using ANTǯs lenses nowǡ considering automated news as mediator pointed out to new 

meaningful translations that are visible through the enrolment of alternate data 
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sources ȋiǤeǤǡ a media organisationǯs own internal feed like the BBCǯs and ABCǯs 

election results feed, own data collection like Reutersǯ and AFPǯs manual input of 

COVID-19 statistics, or archives as in STTǯs use of past sports reports to train machine 

learning modelsȄas well as crowdsourced material like Stuttgarter Zeitungǯs use of 

community sensor data or, else, social media feeds as in RTVEǯs automated football 

stories that reflect readersǯ own preferences), the enticement of journalists while 

putting them at the centre of interfaces that are designed internally like self-editing 

tools (e.g., Reuters, El Confidencial), notification streams (e.g., BBC, Reuters) and/or 

search features to access automated backgrounders (e.g., The Washington Post) and, 

finally, the enlistment of vocal elements as in NLG-to-audio output (e.g., ABC, The 

Washington Post). This makes the movement of what can be considered the ǲactor-

network of automated journalismǳ discernible to the researcherǯs eye and, hence, 

gives an indication as to where it is heading. All in all, this testifies of a growing 

journalistic professionalisation in the way automated news is being employed, as it is 

drifting away from political and commercial influences (i.e., public service data, data 

brokers, automated content providers and third-party self-editing tools) to become 

more under journalistsǯ controlǡ but also in citizensǯ hand ȋiǤeǤǡ using crowdsourced 

material as a source). As shown in Table 6, North Atlantic media organisations (i.e., 

Reuters, The Washington Post, ABC, BBC) clearly lead the way in this process of 

differentiationǡ in accordance with Hallin and Manciniǯs ȋ͜͜͞͠Ȍ typology ȋsee section 

3.2.2): as they write (ibid., p. 80)ǡ ǲthe Liberal Model is characterized by a high degree 

of differentiation of the media from other ǲother social bodiesǡǳ particularly those 

historically active in the political sphereǳ, which in this case also applies to techno-

commercial influences. Henceǡ BBCǯs and ABCǯs use of internal feedsǡ Reutersǯ own 

in-house self-editing tool and the Washington Postǯs providing access to automated 

backgroundersȄto name a fewȄall contribute to greater journalistic 

professionalisation by ensuring independence from all these forms of external 

influences.     

That being said, a process of de-differentiation could also be at play in that 

compliance with platformsǯ terms and conditions is generally needed to be able to 

connect to social media APIs (see van Dijck, Poell & de Waal, 2018) and matching 

their technical standards is necessary to have automated audio stories featured on 

voice assistants ȋeǤgǤǡ Amazonǯs Alexaǡ Google Assistant). To a degreeȄand in line 
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with Priorǯs ȋ2008) prism metaphor where ANT and Field theory meetȄthis goes back 

to Bourdieuǯs argument on commercial homogeneity within the media which, 

according to him, carries the risk of bringing ǲuniformityǡ censorship and even 

conservatismǳ ȋ͜͜͞͡a, p. 44) among news media. The question as to whether 

platforms or news organisations will act as spokespersons in this growing actor-

network of automated journalism then remains open: should news media take on this 

role, for instance while developing their own self-editing solutions or relying on 

internal feeds, this could be interpreted as reinforcing the autonomous pole of the 

journalistic field, whereasȄshould they become too dependent on Big Tech 

companies for data acquisition and dissemination of automated news productsȄthis 

may result in making the field even more porous to techno-commercial heteronomy.  

 

7.1.3 Better understanding the relationship between journalism and technology 

 

Touching on RQ3 now (i.e., How can these reflections advance our understanding of 

the relationship between journalism and technology?), I will reflect on how some of 

the dimensions I touched on in this thesis may contribute to our understanding of 

the relationship between journalism and technology. First, I will look at Schudsonǯs 

(1978) idea of a mutual shaping relationship between journalism and technology; 

second, at Örnebringǯs ȋ͜͜͞͝Ȍ argument about journalism practice being shaped by 

the influence that societal context holds on technology use; andǡ finallyǡ at Powersǯ 

(2012) three categories of how media practitioners react to new technological 

capabilities being brought into the newsroom (see section 1.1.1). With regard to 

Schudsonǯs account of a mutual shaping relationship between journalism and 

technology, it seems that both datafication and the new ǲSpring of AIǳ (see section 

2.1) are influencing the development of automated news products: on the one hand, 

increased datafication led to an even higher number of open data being released (e.g., 

open government, crowdsourced content) while, on the other hand, machine 

learning started making its way into NLG production (e.g., STTǯs use of archival 

material to generate automated news). That being said, contrarily to Schudsonǯs 

observations on American newspapers driving the demand for new means of 

production (i.e., the steam-powered printing press), the news media do not 

constitute, this time, a significant demand that contributes to NLG development: in 
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factǡ they only represent a slim share of clients advertised on NLG companiesǯ 

websites, which feature more prominent sectors of activity like real estate, retail or 

government services33. This is in line with Sirén-Heikelǡ Kjellman and Lindénǯs ȋ͜͞͞͞Ȍ 

remarks that NLG companies improve their products using journalistic expertise, but 

do so to go after more lucrative industries (see also Wu, Tandoc & Salmon, 2019c).  

Looking at Örnebringǯs point about journalism practice being shaped by the 

influence that societal context holds on technology use, my study highlights a shift in 

recruiting strategies, which gives an edge to editorial staff who are familiar with 

abstraction and numbers or technologists having a good grasp of journalistic issues 

(see section 6.2.1). To some extent, we may wonder whether this emphasis is to be 

linked with the same mass data collection and processing context that has given rise 

to surveillance capitalism (Zuboff, 2019), where personal data is being processed for 

commercial purposes. Therefore, just like the capitalistic logic of competition saw 

using technology to increase productionȄresulting in an ideal of speed in 

journalismȄnew forms of competitiveness where data science and algorithms are 

employed for mass data collection and processing could bring about a new 

computational ideal within newsrooms.  

As per Powerǯs evaluation of how news staff react to new technical capabilities 

being brought into the newsroom, I have made the case above for automated 

journalism not to be considered under his category of a mere extension of existing 

occupational practices and values, as it brings forth organisational impacts like 

inspecting data quality prior to writing templates, embedding journalistic standards 

and practices into code and adopting more horizontal workflows like Agile-based 

methods, all of which point to the influence that the technological field exerts on the 

field of journalism. As it stands, the introduction of automated news within 

newsrooms rather corresponds to Powersǯ category of a technology-inspired form of 

work that can be used as a basis for a reinvention of current occupational norms, even 

though what lies ahead is still unclear. As for seeing new technological capabilities as 

a threat that needs to be subordinated because they do not correspond to 

occupational normsȄwhich constitutes Powersǯ last categoryȄit may be worth 

 
33 These were verified on the websites of some of the main NLG content or platform providers (Arria, 
no date; Automated Insights, no date; Syllabs, no date). 
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pondering on whether it is the usual depiction of a robot journalist stealing 

journalistic jobs that matters the most (see Lindén & Dierickx, 2019), as opposed to 

journalists not benefiting from a distinct-abstract kind of capital, or to put it 

differently not being able to conjugate the specifics of journalism practice with the 

level of abstraction required in computer programming. 

 

7.2 CONCLUSIVE REMARKS AND FURTHER REFLECTIONS 

 

I will conclude here by reflecting on the key takeaways that these research questions 

brought and point out to research that can help further advance them. I will also 

specify the degree to which my PhD dissertation contributes to operationalising 

theory and to the field of journalism studies, and how it can be used for theoretical 

generalisation. Finally, I will list out practical recommendations for more industry-

focused uses of this research thesis and explore the extended labour impacts of 

automated news, before finishing off on limitations and future research.             

 

7.2.1 Research thesisǯ key considerations 

   

My research has shown that, like any other computational journalism projects, the 

implementation of automated news translate into giving an edge to media 

practitioners who are able to conceive journalistic work both as a one-off endeavour 

and as a process that can deconstructed in a an abstract way close to computer 

programming. This is, by far, the most central element to my research thesis as it 

made me come up with this whole new concept of a distinct-abstract capital, which 

falls under Bourdieuǯs understanding of a cultural capital (i.e., unique abilities to a 

field) that regroups both technological and journalistic capital (see Bourdieu, 2005b 

and Schultz, 2007). In practice, possessing it translates into giving a head start to 

editorial staff already equipped with at least a basic understanding of data science 

and algorithms, which is certainly of help when co-creating automated news using 

self-editing tools or when working directly with it in a form of combined workflow. 

Having said that, possessing these types of prerequisites would also allow them to 

program automated news on their own and set up new iterations the likes of alert 

systems and computational safeguards. Participating in the development and 
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implementation of automated news this way then further legitimises media 

practitioners in having a say over the collective impacts that it implies, like rethinking 

editorial procedures (e.g., embedding journalistic standards and practices into code). 

In sum, while computational journalists are expected to be a natural fit for this type 

of profile, the question as to whether shoe leather and other rank and file journalists 

will be able to adapt remains widely open. This may turn out to be a central issue as 

other forms of computational journalism like data journalism and using data mining 

techniques in investigative journalism could become more prevalent in the years to 

comeǡ and even perhaps dominating features as discourses around a ǲcomputational 

idealǳ within newsrooms gradually make their way through. As for developing 

internal automated journalism software, there seems to be a push towards greater 

journalistic professionalisation as media organisations rely on datasets other than 

private and public service ones, and as journalists participate in ways other than 

through the affordances already provided for by external self-editing tools. That being 

saidǡ adapting to platformsǯ requirements like including SEO-friendly keywords and 

complying with their technical standards to have, for instance, automated audio 

stories featured on voice assistants could also be seen as a hurdle to journalistic 

autonomy. 

 

To move past some of these challenges, guidance can be found in scholarship and 

policy papers written on automated news or on news innovation in general. In terms 

of organisational frameworks, Mills and Wagemans (2021) described how in-house 

media labsȄincluding some that are documented in my study (e.g., BBC News 

Labs)Ȅbreak from traditional Research and Development departments as they 

typically rely on design thinking and Agile-inspired methods so as to be able to 

implement change at speedǤ They also mention that these can be conceived as ǲself-

contained unitsǳ that are governed under different rules than those of the main 

newsroomǡ yet reflect the organisationǯs strategic goalsǤ Besides, Cools, Van Gorp and 

Opgenhaffen ȋ͜͞͞͞ǡ pǤ ͟͝Ȍ remarked that ǲthe higher the integration with the larger 

newsroom, the merrier these news lab members are likely to consider themselves as 

journalists or news workersǳ, which connects to Diakopoulosǯ point (2019) on 

embedding computational thinkers in a newsroom environment (see section 2.2.3).  
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With regard to setting up automated news, Dierickx (2020) suggested using 

ISO 9000 principlesȄan international set of references in quality managementȄin 

order to satisfy needs when designing this type of product: this involved for instance 

journalistsǯ participation in programming a newsroom bot as they were considered 

end users in this case. When it comes to more advanced machine learning models, 

news organisationsǯ own set of standards like the BBCǯs Machine Learning Engine 

Principles ȋMacgregorǡ ͜͞͞͝Ȍǡ the Bavarian broadcaster Bayerischer Rundfunkǯs AI 

Ethics Guidelines (Bedford-Strohm, Köppen & Schneider, 2020) or the Norwegian 

media group Schibstedǯs FAST framework ȋStÞrmer Thaulowǡ Næss Ƭ Stenbomǡ ͜͞͞͝Ȍ 

can be seen as potential guidance for an ǲEthics By Designǳ approach to automated 

news, as they essentially address fairness, accountability, confidentiality, 

transparency and safety concerns in information and communications technology 

(see Olteanu et al., 2019), which could furthermore match the prerequisites of 

regulatory frameworks like the draft European Union Artificial Intelligence Act (see 

Helberger & Diakopoulos, 2022).  

Additionally, Happenen (2020) raised that media councils should also play a 

role in setting out standards for the implementation of automated news, for instance 

when a complaint is lodged against an organisationǯs use of algorithmic automation 

and personalisation. The risk, he wrote, is that other bodies like national legislators, 

the European Union or platform companies may otherwise be filling that gap, thus 

potentially jeopardising press freedom. As for negotiating with platforms in the 

process of complying with some of their requirements (e.g., SEO, technical 

standards), Lindén et al. (2022) reported that adopting common data management 

standards across media organisations could further reinforce their independence vis-

à-vis Big Tech companies. 

 

7.2.2 Contributions to journalism studies and theory  

 

This thesis contributes to operationalising theory through wielding Field theory to 

look into the more critical and interpretative aspects of using automated news. This 

theoretical operationalisation is made through a series of reflections around 

Bourdieuǯs idea of new entrants in a field, which are either changing or reinforcing 

the prevailing doxa. To ponder on this with respect to automated journalism, I 
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evaluated each of Wuǡ Tandoc and Salmonǯs ȋͥ͜͞͝b) three areas of tensions as 

identified in their Field analysis of journalism in the automation age (i.e., structures 

external to the journalistic field, accumulating cultural capital, adversarial reactions 

within the journalistic fieldȌ against Deuzeǯs ȋ͜͜͞͡Ȍ five ideal-typical values of 

journalismǯs ideology ȋiǤe., public service, objectivity, autonomy, immediacy and 

ethics), which I argue are representative of the journalistic doxa. This helped me 

delineate three themes that are relevant to examine media practitionersǯ reactions to 

automated news: first, the over-reliance on external datasets (i.e., structures external 

to the field); second, the need for them to adopt a computational thinking mindset 

(i.e., accumulating cultural capital); and, third, conflicts (i.e., adversarial reactions 

within the field) between editorial staff and, on the one hand, businesspeople and 

technologists in news and, on the other hand, players external to journalism, in this 

case Big Tech companies. These reflections were summarised into Table 3 so that they 

could be readily available to develop questionnaires for my interviewees. I also relied 

on these themes in the coding procedure that I set out for my data analysis, and used 

them as a guiding thread in chapter 6. To a certain extent, it is worth considering 

whether this way of operationalising theory could be used to examine other 

algorithmic-driven news products and practices, like automated fact-checking and 

employing data mining techniques in investigative journalism (see section 1.2.1). 

In parallel, this dissertation has filled an important research gap in journalism 

studies since it documents the practical, organisational and more deeper impacts of 

automated news on the work of media practitioners, using both Bourdieuǯs Field 

theory and ANT to look at this with a critical eye. Field theory is indeed especially 

well-suited to unveiling internal tensions that pertain to the deployment of 

automated news as it helps account for both structure and agency. That being said, 

ANT brings valuable insights too, most notably in relation to how automated news is 

being transformed as it is deployed within newsrooms. All in all, this thesis 

constitutes a substantial contribution to practice-oriented scholarship on automated 

journalism, as much because of the way theoretical frameworks are being used as for 

the sheer number and geographical distribution of news organisations included in 

this study (i.e., 23 organisations in 13 countries), this together with exclusive insights 

on how automated news were used during COVID-19 and at the BBC.  
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 At last, my strong focus on using Field theory enables me to make a claim to 

theoretical generalisation based on the concept of a distinct-abstract capital which, 

again, constitutes the very key finding of this PhD thesis: indeed, the ability to 

comprehend a subjectȄhere journalismȄboth as a one-off endeavour and as a 

process that can be deconstructed in an abstract way close to computer programming 

could in fact maybe be observed in other fields of cultural production. In the 

journalistic field, I have shown that resorting to this type of distinct-abstract capital 

may contribute to redefining the news habitus (Schultz, 2007) as we have known it, 

as data science and programming skills seem to have become as important as making 

use of a more traditional journalistic kind of capitalǡ like resorting to oneǯs journalistic 

ǲgut feelingǳ ȋibid.) or finding ǲexclusivesǳ to work on, just to name a few. Such a 

transformed habitus can result in modifying rather than preserving the prevailing 

doxa, as made evident in the way computational journalists or teams of journalists 

working with technologists bring about important changes to journalism practice 

(i.e., new workflows, organisational procedures) as they implement automated news 

or other forms of computational journalism projects, thus showing a form of 

technological heteronomy. In this process, individuals who are unable to adapt their 

existing habitus to these changing circumstancesȄmost probably because they are 

uncomfortable dealing with abstraction and numbersȄcould be facing a situation of 

hysteresis where they risk lagging behind. This could concern shoe leather or other 

rank and file journalists who are very well-versed in the specifics of journalism 

practice (e.g., storytelling, finding ǲexclusivesǳǡ liaising with sources), but have a 

harder time coming to grips with programming essentials. To a certain extent then, 

could the same dynamics be observed in other fields of cultural production? For 

instance, in the field of arts, could it be that artists engaging with computer-generated 

content ȋiǤeǤǡ ǲgenerative artǳȌ contribute to modifying the artistic doxa with a new 

habitus that is based on the same type of distinct-abstract capital?                      

  

7.2.3 Recommendations for practitioners and larger labour impacts 

 

This PhD research has highlighted some of the main automated news features used 

during COVID-19, at the BBC and, more largely, across media organisations. 
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Consequently, I will share here some best practice guidelines and recommendations 

that are based on my own observations as well as othersǯǤ These go as follows: 

 

● For large organisations that have technologists working with journalists on 

news innovation projects like automated journalism, careful thought should 

go into not considering technologists simply as an extension of the ǲIT deskǳǤ 

Setting up structures such as media labs that operate under different rules than 

those of the main newsroom, yet reflect the organisation's strategic goals (see  

Mills & Wagemans, 2021), could facilitate this process, in addition to including 

the right amount of Agile-inspired methods into traditional ways of organising 

journalistic work. To determine an appropriate framework to work with, 

design thinking workshops with both editorial staff and technologists could 

be organised so as to collect their insights. Additionally, proper intellectual 

property arrangements between employers and employees should be made 

ahead of time, for instance in employment contracts.      

 

● To be able to participate in the design phase of automated news using self-

editing tools ȋeǤgǤǡ Arria NLG Studioǡ Reutersǯ Lynx InsightȌ or to work directly 

with it in a form of combined workflow ȋeǤgǤǡ BBCǯs coverage of the ͥ͜͞͝ 

general election in the United Kingdom), news workers need to be familiar 

with the type of abstract reasoning that is at the core of computer 

programming, in addition to their regular journalistic skills. Consequently:  

    

҆ Outsourcing automated news to an external content provider, having 

journalists co-creating it through self-editing tools or developing 

automated news in-house could be evaluated against news workersǯ 

overall level of comfort to work with abstraction concepts. As BBC 

News Labs did as part of its recruiting strategy, a small abstract 

reasoning test could help determine the right strategy to go for, and 

therefore help foresee budgeting costs. Indeed, resorting to a third-

party tool could be priced at between 300 and several thousand euros a 

month (AX Semantics, no date 2) and outsourcing automated news to 

an external content provider could cost between 10,000 and 50,000 
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dollars a month (Mullin, 2015). In-house solutions would depend on 

salary scales for computational journalists or technologists able to 

engage with these types of products.  

 

҆ Following Diakopoulos (2019), training ǲtech-savvyǳ computational 

journalists who are best able to conjugate the type of abstract reasoning  

that is at the core of computer programming with the specifics of 

journalism practice could be done either: by embedding computational 

thinkers in an editorial environment; by training journalists in 

statistical methods, which acts as a prerequisite for advanced 

computer-assisted reporting (see Meyer, 1973); through revamped 

journalism curricula that would include elements of or be focused on 

acquiring a computational journalism knowledge.     

      

● At an organisational level, the use of automated newsȄjust like any other 

computational journalism projectsȄcalls for important changes that have to 

do with having to rethink journalistic rules and routines. This could be as 

much about new editorial procedures (i.e., data quality control step, 

embedding journalistic standards and practices into code) as it is about new 

ways of organising journalistic work (i.e., adding Agile-inspired methods to a 

newsroomǯs workflow). This could be facilitated through:  

 

҆ Applying ISO 9000 principlesȄ an international set of references in 

quality management Ȅso as to satisfy needs when designing this type 

of product (Dierickx, 2020), or developing a set of ǲcomputational 

journalism guidelinesǳ to translate a news organisationǯs own policies 

into code for automated news.  

 

҆ For advanced machine learning models, following one of the 

frameworks developed by media organisations like the BBCǯs Machine 

Learning Engine Principles, the Bavarian broadcaster Bayerischer 

Rundfunkǯs AI Ethics Guidelines or the Norwegian media group 

Schibstedǯs FAST frameworkǤ These can provide guidance for an ǲEthics 
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By Designǳ approach to automated journalismǡ as they essentially 

address fairness, accountability, confidentiality, transparency and 

safety concerns in information and communications technology (see 

Olteanu et al., 2019), which could help match the prerequisites of 

regulatory frameworks like the draft European Union Artificial 

Intelligence Act (see Helberger & Diakopoulos, 2022).  

 

● With regard to in-house development of automated news systems, special 

attention should be given to: bypassing public service or private data, for 

instance while relying on a media organisationǯs own internal feed, data 

collection or archives as well as on crowdsourced content or social media 

feedsǢ using systems that involve journalistsǯ participation in ways other than 

through the affordances already provided for by third-party tools (e.g., in-

house self-editing tools, automated notification streams, automated 

backgrounders); generating output other than text, for instance NLG-to-audio 

summaries that can be inserted in a podcast or be accessed via a platformǯs 

voice assistant (e.g., Amazonǯs Alexaǡ Google AssistantȌ. However, careful 

thought should go into finding the appropriate balance between complying 

with platformsǯ requirements ȋeǤgǤǡ SEOǡ fitting technical standards) and 

maintaining journalistic autonomy. Common data management standards 

across media organisations (Lindén et al., 2022) can be seen as a possible 

avenue. 

 

On the more societal impacts of automated news, prior scholarship (see section 2.3.2) 

have discussed whether this type of technology could affect legal matters such as 

defamation lawsuits or copyrights claims (see Lewis, Sanders & Carmody, 2019; 

Weeks, 2014; Díaz-Noci, 2020) or business aspects like automated newsǯ market 

effects (see Blankespoor, deHaan & Zhu, 2018). That said, automated journalism is 

much more likely to have a greater effect on civic life, as affordances like being able 

to tailor it to oneǯs location or personal preferences ȋeǤgǤǡ summarising the outcome 

of a sports game in a way that would read differently based on whether readers 

support the team or notȌ could further reinforce ǲfilter bubblesǳ ȋPariserǡ ͜͞͝͝Ȍ: it 

would then be liable for making news readers see the world in a way that reflects their 
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own set of views (Graefe, 2016; Kim & Lee, 2019; Jia & Johnson, 2021), in addition to 

leaving journalistsǯ gatekeeping role to algorithmic systems often criticised for their 

opacity (see Gillespie, 2014). 

 As for the larger labour impacts of automated news, my research has made 

clear that a reinvention of journalistic standards and practices that would take 

computational journalism aspects into account is needed. This contrasts with the 

usual debate over whether automated journalism ǲstealǳ journalistic jobs orǡ on the 

contrary, alleviates journalistsǯ workload ȋsee van Dalenǡ ͜͞͝͞Ǣ Carlsonǡ ͜͞͝͡Ǣ Lindén 

& Dierickx, 2019). Albeit these questions may have been important in initial responses 

to automated news, my research demonstrates that the thick of the matter now lies 

with media practitioners being able to adopt a ǲcomputational thinkingǳ mindset ȋsee 

Wing, 2008): if this is the case, not only will they be able to set up their own 

automated stories using coding skills or self-editing toolsȄ they would also be able 

to engage with all of the other nitty-gritty aspects of computational journalism, such 

as web scraping in data journalism or using open source machine learning libraries 

(e.g., PyTorch, TensorFlow) as part of data mining efforts in investigative journalism. 

In addition, possessing this computational knowledge would equip them with an in-

depth understanding of how algorithms operate, which can be a critical skill to have 

when engaging with algorithmic accountability reporting (see Diakopoulos, 2015). In 

short, news workers who ǲthink computationallyǳ will be able to keep a close eye on 

questionable uses of algorithms for surveillance purposes (e.g., unlawful or unethical 

data collection for security or commercial goals) or in a way that hurts vulnerable 

groups (e.g., algorithmic biases in credit score or recruiting policies), as discussed in 

section 2.1.3. 

 

7.2.4 Limitations and future research 

 

As mentioned in my methodology, a first limitation to this research relates to the 

impossibility of carrying out direct observations because of the COVID-19 pandemic. 

Although newsroom ethnography was initially consideredȄand even arranged for 

with a couple of newsroomsȄthese plans had to be cancelled when it became evident 

that the pandemic would last for longer than initially envisioned. Instead, I made use 

of remote semi-structured interviews and of elements of a netnography, and 
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increased the number of news media under study. In consequence, I was not able to 

see how automated news was being used with my own eyes (although a virtual 

walkthrough was conducted with BBC): this resulted in me walking a fine line 

between findings I could directly document, like an automated news dashboard that 

is available online, and others that were reported or not directly visible to me, like 

details of a computer script. Even though I did my best to verify all of these elements, 

they are still exposed to the type of fallibility that goes with human interpretation 

(see Benton, 2004; Clark, 2008).  

Moreover, not being able to conduct fieldwork on the ground made it more 

difficult to document potential tensions within newsrooms, which resulted in section 

6.3 being significantly shorter than the other ones. This also prevented me from 

examining whether automated journalism is indeed being used to alleviate the work 

of media practitioners so that they can focus on more in-depth reporting or, on the 

contrary, is being leveraged so that journalists are assigned to stories that reflect the 

priorities of the marketing department instead ȋeǤgǤǡ ǲclickbaitǳ storiesǡ native 

advertising). On this latter point, not being able to interview the marketing and 

advertising teams as part of this research project (see section 6.3) can be seen as 

another hindrance, especially as their opinions on including SEO keywords and 

complying with platformsǯ requirements when setting up automated news would be 

worth having.            

A second limitation to this study has to do with a very much Western-centric 

selection of media organisations: at the time I reached out to interviewees, automated 

news was still a relatively new development that seemed to concern mostly news 

organisations based in the West, as well as some Asian newsrooms that could not 

efficiently research because of my own language limitations (see section 2.3.1). This 

meant I could not document the use of automated news in certain regions, like South 

America or East Asia. That being said, an growing number of scholars are now looking 

into these areas, among which figure research on the way automated news is 

employed at the Czech news agency ČTK ȋMoravec et al., 2020) and across South 

American news media (García-Perdomo, Montaña-Niño & Magana, 2022). 

Finally, one last limitation relates to not being able to set in stone what 

remains essentially a field in flux, where new technical breakthroughs or ways of 

implementing automated journalism could be happening as I am writing these lines. 
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For example, at the start of my PhD, most NLG companies appeared to be external 

content providers only,  in charge of creating automated news products in place of 

media companies: it turned out later that they also started offering self-editing tools 

as well, as in the case of Automated Insights (see Mullin, 2015). This fast-paced 

evolution of automated news products makes it difficult to analyse them based on 

development types (i.e., external content providers, in-house, third-party self-editing 

tools); however, this could be done once this is stabilised enough.  

Besides, this research still remains exploratory in essence, as it addresses 

characteristics of automated news that concern, after all, a limited number of media 

organisations (i.e., 23 of them, based in ͟͝ countriesȌǤ To verify some of this thesisǯ 

conclusions and strengthen their claims to generalisation, a larger sample of news 

organisations could be envisaged to conduct, for instance, an survey among news 

workers. 

  

In terms of future researchȄoutside the need to evaluate the deployment of 

automated news beyond Western countries and readersǯ perceptions of more 

advanced machine learning models (see Danzon-Chambaud, 2021a)Ȅspecial 

attention should go into analysing how discourses around automated news alleviating 

or augmenting the work of media practitioners fare against a potential situation of 

hysteresis experienced by those unable to acquire a distinct-abstract kind of capital 

(e.g., shoe leather and other rank and file journalists). This could be investigated 

using Meyer and Rowanǯs ȋͥͣͣ͝Ȍ notion of coupling and decoupling in New 

Institutionalism research, where an organisationǯs symbolic practices, or rational 

myth, are either connected (i.e., coupling) or disconnected (i.e., decoupling) to its 

day-to-day operations, or technical core. This would help answering questions such 

as: Do these discourses that seem to reflect a news organisationǯs rational myth 

translate into actual newsrooms practices (i.e., coupling)? Or, on the contrary, are 

these separated from the organisationǯs own technical core (i.e., decoupling)? 

 Other than this, possible research avenues include using ANT to determine 

whetherǡ in the ongoing assemblage of an ǲautomated journalism actor-networkǳǡ 

news organisations or platforms act as spokespersons, especially as it may turn into a 

macro actor able to restructure media production as a whole. To a certain extent, 

platforms can be seen as already gaining the upper hand as recent text summarisation 
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effortsȄwhich are somehow related to automated newsȄappear to be quite tailored 

to fitting social media content (see section 1.2.2). Such an analysis would be essential 

in determining power relationships likely to shape future developments of automated 

news products. As for the current direction that the actor-network of automated news 

is taking, it would be worth evaluating whether systems that call for journalistic 

participationȄother than through the affordances already provided for by third-

party self-editing toolsȄreflect, again, a media companyǯs rational myth of increased 

efficiency (i.e., coupling) or help mitigate potential hysteresis among news staff, while 

giving them the illusio that it is worth being involved in content creation this way. To 

complement all these, a political economy analysis of the main funders of automated 

journalism projectsȄwhether these are universities, platform companies, 

foundations or governmental structures (see also Ferrucci & Eldridge II, 2022)Ȅ

would be worth undertaking.        
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APPENDIX A. Corpus of empirical scholarship on automated journalism used in the systematic literature review, with coding procedures. 

ID V1_Reference V2_Country V3_First_Publication_Year V4_Keywords V5.1_Theory_Use V5.2_Main_Theoretical _Background V5.3_Theory_Specifics V6_Method V7_Investigation_Domain
1 Waddell, 2018 USA 2017 M 3 2 M 3 1
2 Caswell & Dörr, 2018 CHE-USA 2017 M 1 N/A N/A 8 2
3 Haim & Graefe, 2017 DEU 2017 M 3 2 Expectation-Confirmation Theory 3 1
4 Linden, 2017a FIN 2016 M 2 1 M 5 2
5 Kim & Lee, 2019 KOR 2018 N/A 1 N/A N/A M 1
6 Clerwall, 2014 SWE 2014 M 1 N/A N/A 3 1
7 Young & Hermida, 2015 CAN 2014 M 1 N/A N/A M 2
8 Montal & Reich, 2017 ISR 2016 M 1 N/A N/A M 2
9 Liu & Wei, 2019 USA 2018 M 3 2 Expectancy Violation Theory 3 1

10 Dörr, 2016 CHE 2015 M 3 1 Institutional Theory M 2
11 Lokot & Diakopoulos, 2016 USA 2015 M 1 N/A N/A 2 2
12 van Dalen, 2012 DNK 2012 M 1 N/A N/A 1 2
13 Carlson, 2015 USA 2014 M 2 4 M 1 2
14 Thurman, Dörr & Kunert, 2017 CHE-DEU 2017 M 1 N/A N/A M 2
15 Wölker & Powell, 2021 NLD 2018 M 1 N/A N/A 3 1
16 Graefe, Haim, Haarmann & Brosius, 2018 DEU 2016 M 1 N/A N/A 3 1
17 Lewis, Sanders & Carmody, 2019 USA 2018 M 1 N/A N/A 1 1
18 Kim & Kim, 2017 KOR 2016 M 3 1 M 7 2
19 Kim & Kim, 2018 KOR 2017 M 3 3 M M 2
20 Zheng, Zhong & Yang, 2018 CHN-USA 2018 M 3 3 M 3 1
21 Jung et al.,  2017 KOR 2017 M 3 3 In-group and out-group 3 3
22 Visvam Devadoss, Thirulokachander & Visvam Devadoss, 2019 IND 2018 M 1 N/A N/A 8 2
23 Blankespoor, deHaan & Zhu, 2018 USA 2017 M 1 N/A N/A 8 1
24 Melin et al. , 2018 FIN 2018 M 1 N/A N/A 3 1
25 Jones & Jones, 2019 GBR 2019 M 1 N/A N/A M 2
26 Ford & Hutchinson, 2019 AUS 2019 M 1 N/A N/A M 3
27 Tandoc, Lim & Wu, 2020 SGP 2020 M 3 2 Expectancy Violation Theory 3 1
28 Wu, 2020 USA 2019 M 3 2 Cognitive Authority Theory 3 1
29 Waddell, 2019a USA 2019 M 3 2 Expectancy Violation Theory 3 1
30 Waddell, 2019b USA 2019 M 3 2 M 3 1
31 Túñez-Lopez, Toural-Bran & Valdiviezo-Abad, 2019 ESP 2019 M 1 N/A N/A 1 2
32 Rojas Torrijos, 2019 ESP 2019 M 1 N/A N/A 1 2
33 Díaz-Noci, 2020 ESP 2020 M 1 N/A N/A 1 1
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ID Theories
1 Expectancy Violation Theory
1 MAIN Model
4 Social Constructivism
4 Framing Theory

13 Technological Dramas
13 Grounded Theory
18 Institutional Entrepreneurship
18 Structural Inertia
18 Institutional Isomorphism
19 Innovation resistance theory
19 Institutionalism
20 High-context and low-context cultures
20 Holistic/analytic thinking framework
30 MAIN Model

Multiple Theories

  

ID Methods
5 3
5 5
7 1
7 2
7 5
8 1
8 5

10 5
10 8
14 2
14 5
19 5
19 8
25 5

Multiple Methods

   
 

 

 

M Multiple results
N/A Non applicable
NULL No result

No 1
Mere mention 2
At use 3
Other 4

Sociology 1
Psychology 2
Mixed 3
Other 4

Content analysis 1
Ethnography/Observation 2
Experiments 3
Focus group 4
Interviews 5
Narrative analysis 6
Survey 7
Other 8

Reach 1
Practice 2
Mixed 3
Other 4

Definitions

V5.1_Theory_Use

V5.2_Main_Theoretical _Background

V6_Method

V7_Investigation_Domain
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APPENDIX B. Details of intervieweesǯ news organisationsǡ roles and gender as well as interview date and duration.34 

 

 
34 Positions are based on my own understanding of intervieweesǯ roles and skills, and do not necessarily correspond to their official titles. 

Interview Organisation Country Position Gender Date Duration
1 RADAR United Kingdom Editor M 30/06/2020 00:35:31
2 Canadian Press Canada Senior computational journalist M 07/07/2020 00:44:16
3 Helsingin Sanomat Finland Computational journalist F 14/08/2020 00:43:10
4 OMNI Sweden Manager F 09/09/2020 00:33:09
5 The Times United Kingdom Computational journalist M 10/09/2020 00:44:15
6 Stuttgarter Zeitung Germany Editor M 11/09/2020 00:49:28
7 France Bleu France Manager M 07/10/2020 00:31:29
8 YLE Finland Senior technologist M 08/10/2020 00:48:30
9 AP United States Executive F 15/10/2020 00:30:12
10 BBC United Kingdom Manager M 26/10/2020 00:42:53
11 NTB Norway Editor; Executive M; M 19/11/2010 00:37:43
12 Tamedia Switzerland Senior computational journalist M 20/11/2010 00:44:27
13 Bayerischer Rundfunk Germany Senior technologist M 23/11/2020 00:35:27
14 Washington Post United States Executive M 30/11/2020 00:29:21
15 Bloomberg News United States Executive F 03/12/2020 00:34:08
16 STT Finland Executive F 04/12/2020 00:31:09
17 Rossel/Sudpresse Belgium/France Executive M 09/12/2020 00:44:21
18 El Confidencial Spain Executive; Technologist M; F 15/12/2020 00:34:05
19 RTVE Spain Executive M 16/12/2020 00:49:56
20 ABC Australia Manager M 22/12/2020 00:45:09
21 BBC United Kingdom Senior technologist M 22/03/2021 00:23:14
22 BBC United Kingdom Computational journalist M 24/03/2021 00:41:21
23 BBC United Kingdom Journalist M 29/03/2021 00:32:03
24 BBC United Kingdom Assistant editor F 01/04/2021 00:12:11
25 ANSA Italy Executive M 01/04/2021 00:21:21
26 BBC United Kingdom Technologist (1) M 06/04/2021 00:42:01
27 AFP France Manager; Senior journalist M; M 07/04/2021 00:34:52
28 BBC United Kingdom Technologist (2) F 16/04/2021 00:33:00
29 Reuters United Kingdom Editor M 20/04/2021 00:44:38
30 BBC United Kingdom Editor M 28/04/2021 00:28:34
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APPENDIX C. Questionnaire developed to interview an executive at the Washington Post.  

 
 

x Could you please tell me a bit about yourself?  
 

x Iǯve been following what the Post has been doing with [the automated journalism 
software] Heliograf (Rio Olympics, 2016 elections), then I saw the Computational 
Journalism Lab for this yearǯs elections. Could you please give me an overview of 
automated text generation projects at the Post?  

 
x Why going for an in-house solution rather than outsourcing automated news to an 

external NLG provider or using a third party tool?  
 

x How is editorial staff involved in creating automated news at the Post?  
 

x When writing templates, how do they balance predicting elements of the story in 
advance with the uncertainty of news?  

 
x How do you make sure data sources selected for automated news are diverse enough?  

 
x What about important aspects of the story that cannot be automated?  

 
x What safeguards do you have to prevent unwarranted content from creeping into the 

final copy? 
 

x How do you make sure to embed the Postǯs journalistic standards and practices into 
the conception of automated news?  

 
x How did work routines/media coverage change at the Post after the implementation 

of automated news?  
 

x What unforeseen situation did you run into while using automated news to cover this 
yearǯs electionǫ 
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