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Abstract: Artificial Intelligence (AI) has been emerging as a topic of significant interest, attracting
the attention of the public and leading to an increase in research and on media coverage of this
technology. This article examines how the Brazilian and Portuguese media represent Al in journalism
and the challenges it poses. Using digital methods, this study analysed 60 news articles published
between June 2022 and June 2024. The data were collected through an anonymous search on Google
News, and the content was analysed using sentiment analysis with the PTNews software, followed
by a similarity analysis using the Iramuteq software. The results show a predominantly positive
sentiment towards Al in journalism, with 91.8% of articles highlighting its benefits, such as increased
efficiency and the automation of routine tasks. However, concerns about disinformation, ethical
implications, and the potential erosion of journalistic credibility were less emphasised. The analysis
also identified key themes, including Al’s dual role as both an enabler and a threat to journalism, the
importance of human oversight, and the challenges of newsroom adaptation. The findings suggest
that the Brazilian and Portuguese media generally present Al as an opportunity for journalism, often
downplaying the associated risks and ethical challenges.
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1. Introduction

Recent developments in Artificial Intelligence (Al) have led to changes in all areas of
society, including the media. The first debates on this technology date back to the 1940s,
when a group of pioneering scientists questioned the possibility of computers simulating
human thinking to solve problems. In 1956, Al officially became a field of research at a
conference in Dartmouth, USA, organised by several scientists, including John McCarthy,
Claude Shannon, and Marvin Minsky. Simultaneously, the application of mathematical
and statistical knowledge to predict patterns in the English language, developed by Claude
Shannon, significantly contributed to the strengthening of the field and to what we would
later come to know as Large Language Models (LLMs), exemplified by software such
as ChatGPT.

In the following decades, several computer scientists tried to replicate human rea-
soning in machines, with the aim of solving mathematical problems, planning actions,
and even simulating board games (Russell and Norvig 2016). However, it was only in
recent years that Al effectively entered people’s daily lives through its incorporation into
smartphones and the internet (Canavilhas and Essenfelder 2022). Today, virtually every
task we perform online is mediated by algorithms and Al, developed by tech companies
such as Google, Microsoft, Meta, Amazon, and Apple, among others. The ubiquity of Al
technologies in everyday life is one of the factors contributing to the growing public interest
in Al but it is not the only one.

The popularity of ChatGPT and the novelty of generative Al are also factors that
increase public curiosity about this topic (Sanin 2023). This has contributed to citizens
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seeking more information and, as a result, the media beginning to produce more content
on Al. Media interest in Al has grown steadily over the past decade, but stories about Al
still account for a small proportion of daily news (Nguyen and Hekman 2022). The authors
noted that the number of stories peaked in 2018 and then declined, suggesting a possible
“hype cycle” similar to the earlier big data trend (Nguyen and Hekman 2022). However,
with ChatGPT, a new “hype” has begun and this time the topic is still on the agenda, raising
new questions.

The increased interest in Al has been accompanied by a growing use of Al systems
in the media (Beckett and Yaseen 2023). Portuguese language models are being used in
specialised media, such as the Portuguese sports website Zerozero.pt (Canavilhas and
Gongalves 2023), or in generalist television media, such as Brazil’s TV Globo (Pinto and
Barbosa 2024). Thus, a gap in the literature has been identified: what do the Brazilian
and Portuguese media say about the use of Al in journalism? What are the sentiments
associated with this representation of AI? This study is guided by these research questions,
which aim to analyse what challenges Al represents in contemporary journalism from the
perspectives of Portuguese and Brazilian media outlets.

2. Al as an Opportunity for or a Threat to Journalism in Crisis

In recent decades, journalism has faced a structural crisis, characterised by the erosion
of the traditional business model and the loss of editorial autonomy in the face of the
growing influence of digital platforms (Cagée 2016). With the rise of the internet and social
media, the media has been forced to adapt to the logic of platformisation, in which content
is shaped and distributed according to the interests of large technological corporations
(Anderson et al. 2012; Figaro and Nonato 2017; Nieborg and Poell 2018; Beckett 2019).

It is in this context of platformisation that digital transformations and the introduction
of Al technologies occur in journalism, marked by the commercial logic of the internet.
The integration of Al technologies in newsrooms is deeply connected to “informational
capitalism” (Castells 2000; Nieborg and Poell 2018), where information becomes a com-
modity and journalistic value is often redefined by performance and engagement metrics.
Therefore, the use of Al in journalism could reinforce the commercial logic of platforms
and technological dependency (Simon 2024) and pose a threat to the democratic function
of journalism by compromising the quality of information and the diversity of voices in
public debate (Wolton 2003).

On the other hand, the presence of automation and Al in the dynamics of commu-
nication cannot be ignored and could be an important opportunity for the media. The
benefits described in the bibliography on the use of Al in journalism saves time and money:
automating various tasks (e.g., transcribing interviews and translating content), improving
content recommendations, speeding up the distribution of content on social media, writing
news stories, helping journalists find stories, analysing large amounts of data, and so on
(Beckett and Yaseen 2023; Lindén 2017). In this sense, Al can free journalists from routine
tasks, help them spot fake news on social media faster, enable them to identify new stories
from data sets, and expand the scope of news coverage.

Indeed, Al is currently in the “hype” phase of expectations (van Lente et al. 2013;
Nguyen and Hekman 2022), as it is being presented on many fronts as the salvation of
journalism, particularly with the recent popularity of ChatGPT and Gemini. At this stage,
there is a widespread belief that technology will solve the crisis in the news industry, often
without critical analysis of the risks involved. Technological enthusiasm is a recurring
feature of digital transitions in journalism, where the focus is often on what technology can
do rather than what it should do. This initial fascination can lead to uncritical adoption
of technologies that do not necessarily improve the news ecosystem. And, as with earlier
technologies, there is a period of experimentation and adaptation during which many
issues need to be discussed.

Therefore, news organisations need to move beyond this “hype” and consider strate-
gies for using Al wisely to improve journalism, increase efficiency, and enable the pro-
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duction of more relevant and higher quality content (Beckett 2019). There are limitations
and challenges, such as algorithmic bias, ethical implications, and the risks of financial
short-termism that can arise when technology is prioritised over journalistic principles. It
is necessary to think how the use of Al can help newsrooms adapt to the new ecosystem
without sacrificing the core values of journalism (Beckett 2019).

Issues of transparency, accountability, and editorial control come into conflict when
these technologies are applied to editorial decision making and content production (Canav-
ilhas and Biolchi 2024). Moreover, adapting journalism to Al requires profound changes in
newsroom routines and in the training of professionals, who now need to master both tra-
ditional journalistic skills and new technological skills (Diakopoulos 2019; Helberger 2019;
Tandoc et al. 2022). This process of adaptation is complex and not always homogeneous,
leading to disparities between media and putting journalistic quality and credibility at risk.

Another challenge is fighting against disinformation and misinformation (Wardle
2019). Disinformation refers to the dissemination of false or inaccurate information with the
intent to deceive, offend, or confuse, usually for ideological, political, or financial purposes,
while misinformation is unintentional (Gongalves et al. 2024). Al amplifies the problem
of disinformation: it introduces new strategies for creating and spreading fake news and
complicates the task of distinguishing truth from falsehood. The capacity of Al to generate
deepfakes, manipulate information, and strategically disseminate false content to targeted
audiences constitutes a significant threat to the credibility of journalism and erodes public
trust in the media.

At the same time, the use of Al by journalists to produce and distribute news raises
ethical issues, including the need to ensure the impartiality of algorithms and avoid biases
that could distort coverage. For this, it is necessary to establish ethical standards adapted to
this new reality (Forja-Pena et al. 2024), and news organisations are seeking clear guidelines
for the responsible use of Al, recognising that without proper ethical regulation, trust in
journalism could be undermined. Initiatives such as the European Union’s move in 2023
to establish a credible ethical framework to guide the industry are seen as essential steps
to contain the challenges Al poses to journalism. In the media, Estadao and the BBC are
pioneers in developing a code of recommendations for the use of Al. Both media outlets
emphasise that “all decisions regarding the use of Al are determined by professionals, with
ongoing review, monitoring, and updates ensured by specialised committees” (Canavilhas
and Biolchi 2024, p. 60).

Another perspective is that the rise of Al technologies in journalism has sparked de-
bates concerning the relationship between humans and machines in news production. Ac-
cording to Latar (2018), as automated content creation systems advance, machine-mediated
communication is reshaping the journalistic field, raising questions about creativity, credi-
bility, and the future of newsrooms. A central issue in the discussion on the use of Al in
journalism is the question of creativity. Latar (2018) also highlights growing concerns about
whether the “mind” of the machine could become more creative than the human. Although
machines or computational algorithms are already present in the daily news production
process, creativity is still regarded as an essentially human skill. In this context, the role
of the journalist is not merely to produce information, but to interpret, analyse, and offer
engaging narratives.

In the case of automated journalism, software performs tasks that were once exclusive
to human journalists, such as writing news articles. This raises new questions about
the definition of a communicator and how social relations evolve between humans and
machines. Lewis et al. (2019) argue that a theoretical shift is required to understand
the implications of Al in journalism, particularly regarding its impact on society and
communication. Moreover, a fundamental issue is how automation affects credibility in
journalism. The study conducted by Tandoc et al. (2020) revealed that when a news article
is written by an algorithm, the public tends to attribute greater credibility to it.

With the hype surrounding ChatGPT and other Generative Al technologies, some
studies (Pavlik 2023) have demonstrated the potential of these tools, and the literature
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reveals a growing interest in the development of tools or solutions through computational
methods aimed at journalistic applications (loscote et al. 2024). This indicates a fascination
with technology, whether through using available market options or exploring possible
configurations, in the pursuit of efficiency or survival.

3. Materials and Methods

The main objective of this study was to analyse how the Brazilian and Portuguese
media represent Artificial Intelligence (Al) in journalism and to analyse what challenges
Al represents in contemporary journalism, from the perspective of Luso-Brazilian media
outlets. This study aimed to answer the following secondary research questions: (1) Which
positive or negative aspects of the use of Al in journalism are highlighted in the analysed
content? (2) What conclusions can be drawn from the analysed content? The first hypothesis
is that Brazilian and Portuguese media coverage emphasises the negative consequences of
using Al in journalism. This hypothesis is based on studies that discuss the risks associated
with this technology in journalism, particularly at an ethical and professional level (Dorr
and Hollnbuchner 2017; Lindén 2017), the precariousness of the profession (Grohmann 2013;
Figaro and Nonato 2017), and the replacement of human labour (Latar 2018; Lewis et al.
2019). The second hypothesis is that the media fails to adequately address the challenges
posed by advances in Al technologies to journalism, such as transparency (Canavilhas and
Biolchi 2024), credibility (Wolker and Powell 2021) and the platformisation of journalism
(Nieborg and Poell 2018).

This research covered the period from 30 June 2022 to 30 June 2024. This two-year
timeframe was chosen because it includes the launch date of ChatGPT on 30 November 2022.
The launch of ChatGPT marked a significant milestone in generative Al, contributing to the
popularisation of Al within society (Sanin 2023), which in turn influenced media coverage.

Data were collected by conducting searches on an anonymised page in the Google
browser using the string “inteligéncia artificial” (artificial intelligence) + “jornalismo”
(journalism). This approach aligns with research on digital methods (Rogers 2017), using
techniques that include a range of methods from computational and information sciences—
such as crawling, scraping, indexing, and ranking—that have been adapted and further
developed for the Web. These methods involve algorithms that assess relevance and au-
thority, thereby suggesting information sources, much like Google’s well-known PageRank.
“Google’s queries, together with its outputted site rankings, are considered as indicators of
social trends” (Rogers 2017, p. 77). The author cautions against the effects of personalisation
and the taxonomy of the Internet (Montaner et al. 2003) and advises careful consideration in
query design to mitigate these effects, while acknowledging that it is not entirely possible
to eliminate them.

Google was chosen as the search platform because it is the most widely used browser
overall, with over 65% of internet users worldwide, 67% in Portugal, and 78% in Brazil
(Statcounter GlobalStats 2024). With the aim of meeting the requirements of query design
(Rogers 2017), the following search settings were applied: geolocation set to Brazil and
Portugal, language set to Portuguese, content filtered for news, searches performed on an
anonymous page to avoid result personalisation, and sorting by relevance. The search was
conducted on 22 July 2024 and returned 4470 results in Portugal' and 109,000 in Brazil®.

Since the initial search returned thousands of results, we considered Google’s relevance
criteria (Google n.d.), which determine that the first pages display the most significant
results for the search. Upon examining the results, we observed that from the fourth page
onwards, the items displayed were no longer characterised as media outlets. Therefore,
the results for Portugal included only news published by media outlets registered with
the Portuguese Regulatory Authority for the Media (ERC—Entidade Reguladora para a
Comunicagao Social). In the case of Brazil, where no equivalent regulatory body exists, the
filtering considered media outlets that have a journalistic editorial board. We disregarded
items that featured only a brief text accompanied by a video or audio, as it would not be
possible to conduct a textual content analysis. The final selection of the sample resulted in



Soc. Sci. 2024, 13, 590

50f 15

60 news items, with 30 from Portugal and 30 from Brazil, focusing on the most relevant
results according to the criteria established by Google (n.d.). Google determines the
PageRank of search queries by assessing various relevance factors. It evaluates whether
keywords are present in significant locations on a page and interprets the intent behind the
query by employing synonyms and related contexts. The quality and depth of the content
are scrutinised, as well as the personalisation based on contextual factors such as location
and search history. How recently the content was published and its relevance to the topic
are also considered criteria for importance. Sites of high quality and reputable standing are
prioritised, and the user experience, including page speed and security, is also considered.
These criteria collectively enable Google to provide search results that are more pertinent
and valuable (Google n.d.).

Data collection was facilitated by a form developed in Google Forms to standardise
the extracted information, and the data were subsequently organised and visualised using
Excel. The data collected included the following: title, subtitle, publication date, journalist’s
name, URL, news genre (news, interview, chronicle, report, editorial, and note), content
format (text, image, sound, and video), country, newspaper’s name, publisher, access (free
or subscriber-only access), and hashtags.

The data were analysed qualitatively using similarity and co-occurrence analysis
between words (Marchand and Ratinaud 2012) with Iramuteq software (http://www.
iramuteq.org/, accessed on 22 July 2024). We chose Iramuteq because it is a freely available
software that helps with the textual analysis and visualisation of categories to complement
manual analysis (Camargo and Justo 2013).

Additionally, a sentiment analysis was conducted using the PTNews® project, which
was developed as part of the Project Curriculum Unit of the 1st Cycle in Computer Engi-
neering at the University of Beira Interior, in the Department of Computer Science (Lazaro
2024). We decided to use this tool because it was previously adapted for the Portuguese
language with Googletrans*, an API for Python, which is an added value for our study.

4. Results and Discussion

The sample consists of 60 news articles: 25 (42%) were published in 2023 and 35
(58%) in 2024. Although the timeframe covered the period from June 2022 to June 2024,
no publications prior to 2023 were found, according to Google’s relevance criteria. This
absence of publications before 2023 raises questions about the relevance criteria used by
search engines, which may be influenced by factors such as search history, geolocation,
and user language (Rogers 2017). In this case, where the research was carried out on an
anonymous site, we believe that one of the decisive factors was also the timeline itself, since
Google prioritises the most recent content over the oldest; only in this way can we justify
the absence of content on the launch of ChatGPT, which was a key moment. Consequently,
the absence of earlier publications underscores the potential biases and limitations inherent
in these relevance filters, which can influence the accessibility and visibility of content from
various historical periods.

The significance of digital methods was highlighted by Rogers (2017), who argued
that there is a fundamental distinction between studying the results of a search engine and
understanding the algorithmic issues that shape these results. When researching media
through digital methods, the author notes a difference in the study of online culture, stating
that “when reading and interpreting online social signals, the question is whether the
medium or the media dynamics override the result” (Rogers 2017, p. 76). In this case, while
Google’s relevance criteria may introduce biases by omitting results from 2022, we argue,
in accordance with Rogers (2017), that these criteria still reflect trends in social searches on
the topic.

We identified publications from 14 Brazilian and 9 Portuguese media outlets, with a
particular focus on the Brazilian newspaper Folha de S. Paulo and the Portuguese newspa-
per Expresso, with six publications each. The prominence of these media may be linked to
the fact that they are a national reference in both countries, but as this result depends on
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Google’ criteria, the prominence of these media may only be due to their high visibility in
this search engine.

With regard to the type of access to the publications, it was found that 86.7% were
freely accessible, while 13.3% were restricted to subscribers. Several studies show a gap
between the topics that journalists prefer to talk about and those that readers like to read
about (Boczkowski et al. 2011). The search for topics related to innovation and technology
may be a way of achieving some convergence between thematic preferences, which is also
why most news published is open access to attract more traffic to the newspaper’s website.

A further area of interest identified in the sample was the gender of the authors of
the journalistic pieces, with a view to establishing whether there was any evidence of
equity. “Women have been coding, doing data visualisation and data analysis, and working
more generally in journalism technology just as long as men, albeit in smaller numbers”
(Usher 2019, p. 19), but this work does not always have the same visibility as men’s, so it is
important to analyse and discuss the gendered dimensions. Our sample revealed a balanced
distribution of authorship, with 33.3% of the publications attributed to male authors and
31.7% to female authors. However, 35% of the publications lacked gender identification,
with some only mentioning the name of the news agency (e.g., Agéncia Lusa).

Although it is important to analyse the distribution of authors, these data are not
representative of gender equity, as the 60 news articles are a selection of all the content on Al
in journalism published in Portuguese and Brazilian media outlets. In other words, it is not
possible to conclude whether there is a culture of gender equality in the media in the sample.
Nevertheless, the high percentage of publications without gender identification reveals a
gap in information transparency. These data suggest that the media often republished news
from agencies that were standardised and lacking in depth. This phenomenon may be due
to a lack of time available to journalists for in-depth coverage of Al, or it may indicate a
lack of expertise among journalists on the subject (Noain Sanchez 2022).

Regarding the main sections in which the topic of Al was addressed, there was
a predominance of the Technology section, which accounted nine publications (15%),
followed by the Media section with seven publications (11.7%), the Economy section
with five publications (8.3%), and the World section with five publications (8.3%). It is
relevant to mention that the articles in the Media section address various issues related
to the impact of Artificial Intelligence (AI) on journalism, which are consistent with the
literature in the field: transparency and regulation (Canavilhas and Biolchi 2024), adaptation
in journalism (Diakopoulos 2019; Helberger 2019; Tandoc et al. 2022), disinformation
(Kertysova 2018; Garriga et al. 2024), and ethics (Forja-Pena et al. 2024). Regarding ethics, it
is often mentioned indirectly, as in the expression “charter of principles”, without being
included in any title or subtitle, and appears as a residual issue. In this sense, we believe that
ethical issues seem to be little explored in these contents. These discussions highlight the
importance of media outlets establishing a clear agenda and understanding their audience
to maintain relevance and address current challenges.

In terms of genre of the texts, a classification was conducted in accordance with the
approach proposed by Marques de Melo and de Assis (2016). In the sample, 49 publica-
tions (89.7%) were classified as informative, while 11 (18.3%) were identified as opinion.
The news format was the most prevalent within the informative genre, accounting for
42 publications, while six were reports, and only one was a brief note. In contrast, among
the 11 opinion publications, 6 were articles, 4 were columns, and only 1 was a comment
(Table 1).
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Table 1. Distribution of the sample by genre and format.

Genre Format N %

News Article 42 85.7%

Information Report 6 12.2%
Brief note 1 2.0%

Total 49 100.0%

Article 6 54.5%

Opinion Column 4 36.4%
Comment 1 9.1%

Total 11 100.0%

This distribution indicates a predominance of factual and news-oriented content about
Al, to the detriment of critical analyses or editorial pieces. It should be noted, however, that
the data are influenced by the algorithmic criteria employed by Google News. Therefore, it
is not possible to assume that media outlets produce fewer opinion pieces about this theme.

In the sentiment analysis of the publications (N = 60), a positive sentiment prevails
for both Brazilian and Portuguese media outlets. There were only four publications of
the information genre that were considered negative by the PTNews software (https:
/ /www.ptsoftware.eu/en/, accessed on on 22 July 2024) (Table 2).

Table 2. Sentiment analysis of contents, classified with PTNews.

Genre
Analysis Information Opinion
Negative 4 0
Neutral 0 0
Positive 45 11
Total by genre 49 11
Total 60

With Al being a new topic, journalists were forced to look for new sources, namely
experts in the field and technical reports. That is why the positive trend in approaches to
the subject of AI (91.8%) is not surprising. Firstly, this is because following the launch of a
new technology there is always a spike in inflated expectations (Fenn and Raskino 2008)
and the interviewees presented mainly positive perspectives. Only at a later stage do some
moderation, frustration, and warnings about the dangers of its use begin to emerge. But
this is also because several articles have been published following the release of reports
on the subject and follow the tone of the documents themselves. A good example of this
is the Future Today Institute’s 2023 Tech Trends: over 82 pages, the report analyses the
potential application of Al in several areas, but always from a positive perspective. One of
the few negative notes is when it says that “Commercial Al products could inadvertently
incentivise bad behaviour” (Future Today Institute 2023, p. 10) and, even then, in a rather
mild way.

Furthermore, looking at the trend of opinion articles, almost all of which are written
by experts and all of which have a positive trend, the approaches in the news are equally
positive, as they are the sources that journalists look to for their articles. Although the
general sentiment of the opinion pieces is positive, they make a new contribution by
introducing an interrogative tone to the discussion of Al in journalism, particularly in
the titles “Will Al steal journalists’ jobs? Reflections on possible scenarios” (Malar 2024);
“Asking doesn’t hurt: Should we be afraid of Artificial Intelligence?” (Shifter 2023); and
“Journalism? Always and with journalists” (Lino 2024). This could be the beginning of an
interest in discussing the impact of this tool on journalism, always with the positive belief
that journalists are irreplaceable.
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In the Brazilian sample, the only negative publication found was in the media outlet
Extra. On 15 May 2024, Extra published an article about a new Google tool that uses Al to
generate responses directly in search results. The executive president of the ANJ (National
Association of Newspapers) expressed concerns about how this technology might impact
the sustainability of journalism. He argues that by displaying Al-generated responses at
the top of search results, the tool could reduce the visibility of news websites, potentially
leading to a decline in traffic and, consequently, harming the economic health of journalism
outlets. The article reflects a negative sentiment, highlighting the perceived threat posed by
the new functionality to the media sector.

In the Portuguese sample, three publications, two from the Publico and one from the
Observador, were identified as negative in the sentiment analysis. The article published
by Publico on 23 June 2023 discusses a statement from Ramon Salaverria, coordinator
of the Iberian Observatory of Digital Media and Disinformation. Salaverria argues that
disinformation and Al are creating a particularly challenging and transformative phase
for journalism. He advocates that journalists should intensify fact-checking from the very
beginning of the news production process. The article published by Publico on 16 February
2024 in the Ipsilon (cultural section) discusses how Al is causing significant upheaval in the
photography industry. It explores concerns that Al is undermining the very foundations
of photography, impacting both art and journalism. The article published by Observador
on 7 September 2023 highlights UNESCQO's concern that Al has been adopted in schools
and universities too swiftly, at a time when adequate regulation to protect user data and
security is still lacking.

Despite the negative sentiment, issues related to the precarisation of journalistic work,
as discussed by Grohmann (2013) and Figaro and Nonato (2017), triggered by platform
capitalism, are not adequately addressed. The possibility of replacing human journalists,
already evidenced in the literature by authors such as Latar (2018) and Lewis et al. (2019),
is discussed superficially, with greater emphasis placed on issues related to journalistic
practice, such as ethics and transparency in the use of Al, rather than on the precarisation of
journalists” working conditions. This dimension, strained by platform logic and the pursuit
of efficiency and cost reduction in journalism, leaves a gap that needs further exploration
by the media.

The content analysis follows a second approach with the help of Iramuteq software
and similarity analysis. The Iramuteq software was employed to analyse data that enabled
the identification of categories present in the sample, thus facilitating the construction of
narratives aimed at gaining a comprehensive understanding of the perspectives on Al
in journalism present in the sample. For a better understanding of the categories and
possible narratives present in the sample, we chose to analyse only the informative genre,
specifically news articles, which corresponds to 42 texts from the sample (Figure 1).

Following a vertical reading, from top to bottom, we identified five nodes that gave
rise to five themes of analysis based on the words “more” (mais), “journalism” (jornalismo),
“ Artificial Intelligence” (Inteligéncia Artificial), “how” (como), and “no” (nao). These words
likely play a crucial role in the overall theme under discussion.

The first node “more” may be employed to connect ideas or elements, such as in “more
information”, “more news”, and “more content”. In this context, this node functions to
indicate an expansion or addition of something in relation to another term with which it
co-occurs. It is possible to extract this reading from expressions such as “with artificial
intelligence we have a catalyst that will produce much more content than humans can”
(Kalil 2023). In other cases, the association between the words “more” and “time” fits in
with what is one of the advantages most cited by research when it comes to integrating Al
into newsrooms: freeing journalists from routine tasks (Lindén 2017). For example, “the
researcher points out two possible ways of looking at AL On the one hand, it can help
journalists with “industrial tasks”, for example, in recording interviews, translating or
writing summaries, giving them more time for the “creative side” of the profession (SIC
Noticias e Lusa 2024).
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Figure 1. Similarity analysis of 42 news articles.

In the same way, the association between “more” and “disinformation” reflects a
need for more answers about how to use Al to combat disinformation and misinformation,
something that is connected to the second node—"Journalism”—which is connected to
“Information”, and highlighting again a potential concern with the quality of information,
particularly in relation to the dissemination of news and disinformation (Flores-Vivar 2019).
In this field, Al plays a dual role, with bots being used in production and propagation,
as seen above, but also in combating disinformation, namely through the use of Al in
verifying information (Gongalves et al. 2024; Nakov et al. 2021). Some expressions show
this perspective of duality, such as “disinformation and Al open a more transformative
phase of journalism” (Santos 2023) and “technology has become more accessible after being
used by industries” (Scire 2024).

In the second node “Journalism”, the relationship between technology and its potential
threat to the journalistic profession emerges through its connection with the edges “threat”
(ameaga), “person” (pessoa), “professional” (profissional), and “defend” (defender). This
becomes evident in news such as “seeks to protect professional journalism” (Nalin 2023).
Here, it is possible to invoke the issue of the human-machine relationship in journalism, as
already discussed in the literature by authors such as Latar (2018), Lewis et al. (2019), and
Tandoc et al. (2020).

The third node “Artificial Intelligence” is strongly associated with terms such as
“content” (conteddo), “journalism” (jornalismo), “tool” (ferramenta), and “technology”
(tecnologia). Other words emerge associated with Al, such as “production” (producao),
“create” (criar), and “generative” (generativa), emphasising the presence of generative Al
in journalistic production processes. This confirms a trend towards the increasing use of
intelligent systems in the production of news in media organisations around the world,
seeking to improve efficiency (Beckett and Yaseen 2023; Simon 2024).
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This is probably the most studied aspect of the relationship between journalism and
Artificial Intelligence (Lindén 2017; Diakopoulos 2019; Beckett 2019; Lewis et al. 2019;
Canavilhas and Essenfelder 2022) and is part of a trend that began with the Internet
and then mobile devices. With the journalism sector experiencing a crisis, these new
technologies start off as a possible solution to the problem, but in the medium-long term
they end up being seen yet another problem that journalism needs to face.

The web has emerged as another means of reaching new audiences and has turned
out to be the biggest threat to the paper press. Mobile devices seemed to be more of an
opportunity to bring journalism to new audiences, but the fact that they are a personal
channel has increased the public’s adherence to social networks, which now represents
another threat to journalism in general. The same is true of Al, which can be an ally
of journalism, but can also be a threat. These discussions can be illustrated by some
expressions in the news: “Journalism can benefit from artificial intelligence” and “It’s
not all roses and thorns when we talk about the application of Al to journalism” (Aratjo
2024); “UNESCO warns against the use of artificial intelligence in schools and universities”
(Ageéncia Lusa 2023).

At this point, we also find a connection with words that refer us to some tensions with
the use of Al in journalism, namely “principle” (principio), “supervision” (supervisao),
“human” (humano), and “responsable” (responsavel). These words bring us back to dis-
cussions in the literature about the authorship and responsibility of Al-generated content
(Montal and Reich 2018; Diaz-Noci 2020; Tandoc et al. 2020), the difficulty of applying the
values and principles of journalism to the uses of Al (Komatsu et al. 2020), the need for hu-
man supervision, and the questions surrounding the effective role of the human/journalist
and the machine in the new media ecosystem (Lewis et al. 2019). For example, one of the
Portuguese news reports that the regulatory authority (ERC) has asked CNN to provide a
“statement of principles” (+M 2024) on the use of Al, after the channel used this technology
in a programme about the 2024 legislative elections.

The fourth node, “how”, appears to indicate discussions about the limitations or
challenges in the use of Al in journalism, with terms such as “ChatGPT”, “text” (texto),
“medium” (veiculo), and “work” (trabalho) being associated. This node also emphasises
questions about the use of LLMs and generative Al in news writing. Among the highlighted
challenges are the hallucinations present in these technologies, which can lead to the
generation of inaccurate or misleading information. Additionally, the costs involved in
developing proprietary LLMs represent a significant obstacle for many news organisations,
which may not have the resources necessary to invest in such technologies. Despite
the challenges, some journalistic organisations, such as Bloomberg, have invested in the
development of their own LLM, the BloombergGPT (Bloomberg 2023). According to one
of the news stories, Al tools used by Brazilian media outlets “pose a number of risks to
journalism, such as the promotion of disinformation, copyright infringement and lack of
compensation for journalistic content” (Monteiro 2023).

In the fifth node, the term “no” (ndo) stands out, connected to the “how” (como) node
within the sphere of challenges. Edges such as “future” (futuro), “use” (utilizar), “system”
(sistema), “generate” (gerar), and “model” (modelo) may suggest discussions about the
status of Al as a valuable technology for journalism. This perspective should be considered
in conjunction with a positive sentiment towards Al in this context, present in several
sentences, such as “I don’t see professional journalists being replaced by Al in the future”
(Aradjo 2024) and “There is no algorithm that can be a journalist and fight for freedom”
(Albuquerque 2024).

The similarity analysis evidenced by the two most significant clusters, namely the
nodes “Artificial Intelligence” and “Journalism”, provides reflections on two main points:
(1) the possible pathways for journalism in a context of digital transformation and (2) the
use of Artificial Intelligence as a tool to automate parts of the journalistic process, while
emphasising the indispensable role of human oversight in ensuring both the quality and
ethics of content production. Furthermore, these findings raise discussions on how such
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changes may reshape the dynamics of work in newsrooms and the relationship with
the audience, as well as concerns regarding potential threats to the traditional role of
journalists due to increasing automation. In particular, the news published by the Brazilian
and Portuguese media outlets included in this sample present a predominantly positive
sentiment towards these themes.

5. Conclusions

The arrival of a new technology is always a moment of great media interest, especially
when it has a strong impact on society. Artificial Intelligence applications are not new
technologies, but the launch of a specific product—ChatGPT—has sparked interest in the
area and triggered hype. According to Tasioulas (2023), “we are living in the midst of a
heady Al spring. It is marked by a profusion of hopes, dreams, and fantasies about the
potential of Al-based technologies to make unprecedented advances in furthering our
personal and collective ends” (p. 1).

With journalism experiencing a deep crisis that has led to thousands of redundancies,
the emergence of a generative technology with the capacity to work autonomously and
improve the news process has generated expectations in the sector, but also some fears.
This is why this study sought to find out how Portuguese and Brazilian journalism analyse
the role of Al in their own activity.

This paper sought to answer several questions by testing three hypotheses. The first
was that the prevailing sentiment in the news was negative because this trend has a strong
presence in research into ethical issues (Dorr and Hollnbuchner 2017) or in the growing
precariousness of the profession due to the possible replacement of journalists by algorithms
(Figaro and Nonato 2017; Latar 2018; Lewis et al. 2019). However, the results show that Al in
journalism is represented in a positive light (91.8%), thus contradicting the first hypothesis.
The articles show that Al in journalism is associated with advantages, as demonstrated by
the studies by Beckett (2019), Diakopoulos (2019), and Beckett and Yaseen (2023), including
improvements in efficiency and the handling of large data sets. These authors argue that
Al technologies can assist journalists in data-driven reporting, fact-checking, and even
in generating content for routine news, allowing human journalists to focus on more
investigative and creative tasks. The news, exemplified in this sample by Araujo (2024) and
Albuquerque (2024), illustrates this positive feeling about Al in journalism.

The second hypothesis was more related to journalism’s ability to understand the
challenges that Al poses to journalism, which is why the research focused mainly on articles
with a negative sentiment (8.2%). Areas such as the impact of the use of Al on the already
fragile credibility of the media (Wolker and Powell 2021), concerns about transparency
(Canavilhas and Biolchi 2024), or the role of the platformisation of journalism (Nieborg and
Poell 2018) were some of the concerns that were expected to be found.

The similarity analysis showed that the positive sentiment largely outweighs the nega-
tive aspects. Words such as “credibility” and “transparency”, often mentioned in scientific
research because they can be negatively affected by Al, (Latar 2018; Diakopoulos 2019;
Tandoc et al. 2020) never appear. Others, such as “disinformation”, appear in a positive
light, in which Al is portrayed as a tool for combating, but not producing, disinformative
content. Even platforms, which in the bibliography (Figaro and Nonato 2017; Nieborg
and Poell 2018; Grohmann 2020) appear as a threat, here appear associated with “more”
(mais)—to produce more, be more efficient, and be more profitable, aligned with the capi-
talist logic of platforms. We can conclude that the Portuguese—Brazilian media evaluate
the role of Al in journalism very positively but make invisible other aspects that academic
research identified.

Although Al is an opportunity for journalism, particularly in the processing of data
and automatic generation, it also poses threats to each of the news processes. Privacy risks
arise from data collection, while the accuracy of Al-generated content can be compromised
(Forja-Pena et al. 2024) due to hallucinations (Maleki et al. 2024).
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Notes

Added to all this is the risk of Artificial Intelligence being used in activities currently
carried out by humans. If in some situations it seeks to free journalists from routine and
repetitive tasks (Wolker and Powell 2021), in other cases it is beginning to be used to replace
journalists, both in production and presentation, using virtual anchors who present news
services and interact with consumers, which once again raises ethical concerns.

Finally, if the economic fragility of the media has already substantially reduced cre-
ativity in journalistic work (Deuze 2019), the use of algorithms that simply reorganise
information following standard journalistic routines will be a profound blow to an activ-
ity that will tend to be increasingly undifferentiated. With less diversity, journalism will
become poorer, and its social relevance will tend to disappear.

Limitations and Future Research Directions

The main limitations of this study are related to methodological choices. Firstly,
the choice of the strings “Al” and “journalism” limits the search for journalistic articles
containing both words. Secondly, the use of Google News as a search platform introduces
limitations in terms of algorithmic criteria that highlight some content over others. The
main limitation is related to the time period chosen (June 2022 to June 2024), as the first
pages of Google News did not contain any news from 2022. This happened because the
algorithm prioritises new publications. In the case of the content that was made available,
the vast majority was open access, which was not an obstacle to the research.

For future research, we will add strings such as “regulation”, “ethics”, and “journalistic
principles”, trying to understand if these words appear associated with negative feelings or
potential difficulties for journalism.
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