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Abstract

Generative image by artificial intelligence technology has recently developed an important
growth within our society. Its expansion into our everyday lives has raised interrogations on
limits, capability and controvercy. Image as a media spectrum in news relies on
photojournalism practices and generative imagery tools have the capacity to innovate and
modify work habits. Since the digitalization of news on the Internet, artificial intelligence
offers rooms to automatised media’s activities. This master thesis wants to explore the
tangible impact of AI-Generative Images in journalism through the lens of professionals in
journalism. The study research relies on qualitative analysis through semi-structured
interviews of seven participants: journalists and photojournalists. The thesis develops
concepts of the importance of image in digital media, the current use of generated images in
journalism, information bias and ethics in journalism. Results showed that generative image
is a powerful creative tool, however in constant evolution, and requires legal structure to be
used ethically in journalism. Also heavily relying on editorial decisions, the implementation
of generative images is not yet secured as its conduct to an adaptation of work habits.
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Abstrakt in Czech

Generativní obraz pomocí technologie umělé inteligence zaznamenal v poslední době v naší
společnosti důležitý růst. Jeho rozšíření do našich každodenních životů vyvolalo otázky
ohledně limitů, schopností a kontroverze. Obraz jako mediální spektrum ve zprávách se opírá
o postupy fotožurnalistiky a nástroje generativního zobrazování mají schopnost inovovat a
upravovat pracovní návyky. Od digitalizace zpráv na internetu nabízí umělá inteligence
prostory pro aktivity automatizovaných médií. Tato diplomová práce chce prozkoumat
hmatatelný dopad AI-Generative Images v žurnalistice objektivem profesionálů v



žurnalistice. Výzkumná studie se opírá o kvalitativní analýzu prostřednictvím
polostrukturovaných rozhovorů sedmi účastníků: novinářů a fotoreportérů. Práce rozvíjí
koncepty významu obrazu v digitálních médiích, současného využití generovaných obrazů v
žurnalistice, informační zaujatosti a etiky v žurnalistice. Výsledky ukázaly, že generativní
image je mocným kreativním nástrojem, nicméně v neustálém vývoji a vyžaduje, aby právní
struktura byla v žurnalistice používána eticky. Také implementace generativních obrázků,
která se silně spoléhá na redakční rozhodnutí, ještě není zajištěna, protože vede k
přizpůsobení pracovních návyků.
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Introduction

The rise of digital technologies has engaged post-industrial journalism to be in

constant adaptation of work habits (Pavlik, 2000; Wilding et al., 2018). Since the digitization

of newspapers on the Internet, journalism has had to adapt the types of articles and format

produced, including multimedia content and images (Maenpaa, 2014; Suijkerbuijk, 2014).

While images convey messages to connect the events and the readers for journalistic

purposes, digital media has increased the role of images in news information (Ilan, 2018;

Mitchell, 1994). To support journalistic work habits, structural strategies are considering new

tools. In recent years, ongoing debates in journalism have been raised on Artificial

Intelligence at work (Beckett, 2019; Braly & Ganascia, 2017; St-Germain & White, 2021).

Perceived as machine-based learning platforms, generative systems can perform

specific tasks (Jordan & Mitchell, 2015; Mattei & Villata, 2022). For instance, it can

automotized and ameliorate content, and texts along with multimedia images known as

generative images. Since the year 2022, AI-generated images have impressed the

international audience with their capacity to create various visual, collage, hyper-realistic

images and support artistic representations based on a dataset and can develop particular

forms of images within social media networks (Maudet et al., 2021; Wells, 2022; Wilde,

2023). Thus, due to the recent growth of generative imagery and the role of images in media,

it questions the impact of work habits in journalism (Lippolis & Parusinski, 2022). Indeed, it

refers to a potential transfer from traditional photojournalism, which initially captures events,

to fabricated images that depict events for journalistic narratives (Verosky, 2023). Thus, it

questions the opportunities or threats given by generative tools in digital media.

To delve into the impact of AI-generated images in the work field of journalism, this

thesis is designed to pursue research on Journalism and Generative Imagery. It will lead to an

analysis of potential shifts in work practice since the digitalization of news to perceive a

connection between Artificial Intelligence and media. It requires extending beyond the

function of technological innovation to understand the ideological effect of generative

images. To elaborate further, the thesis will be conducted initially through research sections

to expose the perspectives surrounding generative imagery in journalism. It will cover
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structural strategies in digital media, generative imagery tools, and the role of information

including ethical concerns in journalism. As explained in the following sections, theories will

be connected with experts' opinions to analyze dynamics and challenges in the work field of

journalism. Indeed, this thesis research will entail conducting semi-structured interviews with

experts in journalism and photojournalism. Results found along with deeper discussions will

expose how generative tools impact journalistic activity.
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1. Literature Review

1.1 Digitization of newspaper

In today’s world, the concept of media is to propose a large diffusion of information,

a process known as mass communication (Bull, 2009). Mass communication is a form of

message based on disseminating a collection of values, beliefs, practices, and behaviors

toward particular institutions, societies, communities, and cultures.

Media plays an important role in democratic institutions by driving news topics and

engaging interest, participation including opinion from the audience (Wilding et al., 2018).

Hence giving access to information has become crucial for the healthy functioning of groups,

communities, and nation-states (Knight Commission, 2009). Through the prism of the

Internet’s development in, traditional media gained new rooms to offer news content. Over

the years due to structural and economic interest, its integration has influenced the business

systems of newspaper sectors (Bauer et al., 2009). For instance, as described by Vivona and

Caranti (2020), the Internet has created new dynamics in information, production, and

distribution, leading to a digitization of news. Indeed, the first stage of digitalization of news

was made in the 1990s followed by the launch of Google News in 2002. Digitalization, or

digital transformation, involves social, cultural, and economic processes that present both

challenges and opportunities (Vivona & Caranti, 2020).

With the Internet, newspapers have drift-way methods of distribution from print to

digital, and elaborate news format of information as reliable as non-digital sources, with an

emphasis on the speed of transmission and production (Deacon, 2007). Since the early 2000s,

the media industry has been expanding its production capacity and volume by integrating

websites into its internal development as well as reducing external expenses on print methods

(Bull, 2009). The accessibility of online newspapers is closely related to the portable devices

revolution with the growth of mobile platforms (Suijkerbuijk, 2014). Indeed, it allows readers

to have access from any location or entirely ceased print papers to the online version

(Newman, 2012). In the context of the digital revolution, traditional newspapers persist in

print form however in practice dissemination of news information relies on online networks

which facilitate widespread content distribution. This shift includes competition from
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independent websites labeling themselves as part of the news media spectrum, thus

enhancing pluralism on the Internet (Bull, 2009). Another factor of the digital revolution of

media is the implementation of multimedia images which lead to new dynamics in

journalism.

1.1.1 The importance of images in digital media

With the revolution of online sources and the speed of mobile platform access, digital

media have implemented new types of content in news production. With the expansion of

digital platforms in post-industrial journalism, multimedia content has become an integral

part of information and news distribution (Campbell, 2013; Singer, 2010).

According to Campbell (2013), multimedia content refers to the integration of visual

production, sound, design, and text to construct narratives. This approach has evolved

significantly within digital media by including photo galleries along with text captions (p 10).

Both moving or still images by transmitting visual details and meaning, compels viewers to

initially believe what they see (Bartholeyns et al., 2010). Images support the storytelling and

connect the readers with the event but do not guarantee its authenticity (Cudlipp, 1992;

Mortensen & Gade, 2018), especially in digital media where it is possible to transform,

modify, and adjust the visual of an image (Taylor, 2000). According to Newton (2020), the

practice of images in news refers to photojournalism activity and is more than a process of

depicting events but is considered as a process of thinking humain perspection. In

contemporary photojournalistic practice, broadsheet content has been replaced with

sensational news including additional multimedia images to maintain the reader's interest

(Taylor, 2000). Thus, the diversity of visual format represents the progression of photography

while digital media has significantly shifted newsworthiness to emphasizing narrative

techniques (Bakir & McStay, 2018).

Furthermore, what conducts the importance of image is the concept of stream in

digital media as involved in an “ecosystem of networking” (Ritchin, 1991, as cited in

Campbell, 2013, p.29). This concept mentions how image can be shared as a product of

information through network platforms which participated in the hyperphotography and is
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defined as the transfer from a typical photo into multimedia networks. Thus images in digital

media convey various purposes not only through conventional media but also into social

networks. Social networks represent interactive environments on the web that promote

opportunities for users to meet and exchange material and creative content (Burger et al.,

2017). According to Campbell (2013), images are central in social media networks as they

are based on a shared reaction to digital content. This activity helps users to publish online

facts which has become a space to access news from non-conventional media. Furthermore,

as anyone can share data on the web, these details can have an influence on the audience

including broadcast news (Bruns, 2018; Malik & Pfeffer, 2016). Movements can emerge as a

result of media coverage and subsequently trigger numerous reactions (Wilding et al., 2018).

Hence why social media networks are changing practices in traditional media regarding the

production of formats and consumption of information habits (Burger et al., 2017). Thus, as

images convey messages and meaning which can lead to reactions from readers, they serve a

crucial function in communication. Even though images have been integrated into

newspapers for decades, new technologies in digital media influence the way news is

produced and consumed (Hadland et al., 2016). However, not only photojournalism activity

is influenced by technology, but journalism itself has perceived concrete innovation in work

habits.

1.2 Technological innovation in journalism

As exposed, with the growth of the Internet, digital innovations are correlated to the

transformation of post-industrial journalism (Delporte, 2005; Pavlik, 2000; Túñez-López et

al., 2021). Over the years, journalism and photojournalism have changed, modified by new

innovations (Mitchell, 1994). Recently, with the growth of digitalization in the journalistic

sector, technologies have implemented tools known as softbots which result in the

standardization of work tasks by implementing coding systems (Bostrom, 2014; Broussard,

2018). Ongoing debates in journalism work production mention the use of Artificial

Intelligence softbots (Braly & Ganascia, 2017; Dhiman, 2023; Gremaud, 2022).

Artificial Intelligence or AI is a machine-based learning platform and involves in an

ecosystem of data (Russell & Norvig, 2003), It has been developed as an auto-learning
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mechanism and is driven by algorithms to solve specific problems or achieve defined

outcomes (Beckett, 2019). For journalism purposes, the most notable developments occurred

since 2010, when these machines learning were capable of programming generative content

using massive data sets, leading to perform on learning techniques such as language mimicry

or visual recognition of public images (Martinez, 2018; Ufarte Ruiz & Manfredi Sánchez,

2019). To delve into their significant advance for journalistic purposes, two techniques are

currently used: Machine Learning (ML) and Deep Learning (DL) (Jordan & Mitchell, 2015,

pp. 255-56; Wilding et al., 2018). ML has the capacity to develop autonomously and enhance

capabilities through experiential learning without specific programming directives while DL,

inspired by brain function, processes massive data sets to recreate approximate

representations.

Thus, machines can analyze and interpret content to produce new formats for

journalistic content (Wilding et al., 2018). More precisely, since 2014 most automatic

programs function as generative adversarial networks, also known as GANs (Maffei, 2021).

The concept involves training two neural networks (a generator that designs the most

accurate result and a discriminator to analyze mistakes), and strive improvement to generate

new data samples through a training dataset. These machines can be adapted for various

purposes in terms of information gathering, and processing in journalism (Gremaud, 2022).

In this perspective, AI can ensure access to high productivity of generative content by

adapting the work habits of journalists to drift away from particular tasks (Dhiman, 2023;

Fernández-Barrero, 2018). Thus, AI has the potential to transform newsrooms into a

networked information hub, giving journalists new structures and editorial policies in the

industry (Beckett, 2019). The question is no longer about whether technological innovations

are changing practices in the journalistic sector (Mercier & Pignard-Cheynel, 2014), but

rather the emergence of trends resulting from the integration of technology.

1.2.1 Generative Imagery

As discussed in the previous section, generative content from Artificial Intelligence

tools has seen significant growth in recent years. With advancements in technology,

numerous AI-backed companies and software are exploring the interaction between humans
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and machines, producing original content for journalism and photojournalism perspectives

(Dörr & Hollnbuchner, 2017; Lippolis & Parusinski, 2022; Noain-Sánchez, 2022).

The year 2022 was marked by the accessibility of generative models like Open AI's

language model, Bing, or as well Google (Offert & Phan, 2022). Open AI specializes in

artificial reasoning models, and along with other platforms such as AI Builder and Google

Cloud AutoML, has contributed to democratizing AI accessibility since 2020 (Cetinic & She,

2022). Two models are emerging: text-to-prompt applications such as ChatGPT, Bard, or

Bing, and text to image functions like Stable Diffusion, Midjourney including DALL.E and

more have emerged since 2023 to create collages, graphic visuals, etc (Bajohr, 2023; Offert &

Phan, 2022). Interest for these tools has been increased since their capacity to generate

hyper-realistic representations along with the simplicity of creation through prompts (Wilde,

2023).

Originally, AI-generated images were developed for various purposes. According to

Kundu (2022), basic computer-generated images date back to the late 1960s, around the same

time as AI. However, the contemporary concept of Art through AI was accelerated in the

1970s, with notable examples like the AARON project initially focused on drawing

black-and-white images (Cohen, 2016). With the integration of technologies, the creation of

GANs for machine learning accelerated the use of AI in generating digital art. These tools

analyze patterns in extensive data collections to produce their own works of art such as

Neural Style Transfer NST, a deep learning program, that allows the combination of images

using content and style from different sources (Mattei & Villata, 2022). These technologies

demonstrate an advanced understanding of natural language to associate words with images

or representations of images. Therefore, it is now feasible to use generative models daily to

create images and add modifications layer by layer (Meyer, 2023). However, the possibilities

of creation from generative tools are confined by their capacity to recognize and analyze their

data collections. Models are based on language systems containing correlations between text

elements and collected data, which can result in erroneous, random, and unrealistic outputs in

representation (Croizer, 2023). According to Michos (2023), its training database works in a

way to reduce errors by creating more realistic illustrations but still faces a few challenges

such as the potential for a "black box," meaning recognizable markers and mistakes in

generative images. As a part of their mediality, some images may contain incorrect hand

positions and dysfunctional layers, reducing the realism of generative imagery. Besides a few
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limitations in prompt interpretation and data training, this technology can help the creation of

illustrations. It can further be seen as a flexible alternative to traditional stock photos in

photojournalism, as AI can analyze keywords in articles and pair them with graphical

illustrations to generate tailored images (Lippolis & Parusinski, 2022; Meyer, 2023). As of

December 2023, the challenge is mainly to understand its evolution as well as to evaluate

potential transformations in media.

1.3 Artificial Intelligence in the newsroom

In order to understand the potential integration of generative imagery in media, we

must recontextualize critical theories on cultural adaptation of conventionalized practices

(Bajohr, 2023; Roberge & Castelle, 2021).

Reports have identified a change in journalistic newsrooms, from the advent of

television, followed by the digital revolution, to the expansion of media on digital platforms,

new digital tools have had a direct consequence on photojournalism and media practices

(Gramaccia & Watine, 2020). Recently Artificial intelligence is presented as a new possible

tool to support journalistic tasks (Diakopoulos, 2019). For instance, within media networks,

multimedia image interest has increased and AI can develop targeted image content based on

the user's consumption which can increase the concept of the "atomization of news"

(Broussard et al., 2019). This concept underscores the need to find tools to improve

efficiency and competitive (Gramaccia & Watine, 2020). Indeed, based on business logic,

journalistic work conditions are predisposed to evolve towards achieving higher margins

profit with lower production costs (Dhiman, 2023; Fernández-Barrero, 2018). Furthermore,

according to Noain-Sánchez (2022), Artificial Intelligence in journalism can overcome the

global crisis. Indeed, the profession was compelled to profoundly adapt its business model

following a severe economic downturn, primarily due to the shift of advertisers and readers

from print to digital media, as well as an employment crisis. (Noain-Sánchez, 2022).

To delve into Artificial Intelligence in the newsrooms, Beckett (2019) develops

approaches regarding AI’s integration as a survey for media: The first approach is about the

current journalistic news activities, which require an adaptation in news gathering,
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production, and distribution. First of all, news gathering helps journalists and photojournalists

to source their information, identify trends, or collect content (Beckett, 2019). Generative

images, by analyzing text-to-image, collect various data from online databases and can adapt

the result to the required demand (Brockman et al., 2023). Secondly, news production is the

way to edit and create content for formats and platforms. For instance last year, Stable

Diffusion was integrated into Adobe Photoshop and other graphics programs and led standard

creative platforms to incorporate generative tools to remain dynamic (Alfaraj, 2023). Then,

news distribution is the capacity of AI to understand user behaviors by creating personalized

communication content (Beckett, 2019). Recently, digital images of Emmanuel Macron, the

French president, were released on social media platforms. The realism of these pictures

portrayed the president involved during demonstrations in Paris while social tensions were

emerging due to France's retirement age reform (Mouriquand, 2023). Widely circulated on

social media networks and in national newspapers, these false images contributed to

questioning opportunities and risks surrounding the use of AI in media (Gayte, 2023;

Mouriquand, 2023).

Figure 1

AI Image of French Demonstration;

Credit: (Reddit, 2023, March 23): “Macron taking the streets to protest against the retirement age

reform in France”.
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Moving on to the second approach, Beckett (2019) discusses editorial strategy for the

next two to five years, leading to an evolution toward the integration of AI into the media's

structure. This evolution demands experimentation from media organizations to develop a

comprehensive strategy. The main challenges to adopting AI are financial resources and

structural effects. Indeed, experimentation requires infrastructure, which can be expensive for

small media structures. Despite these challenges, the fabrication of the media's reality within

artificial intelligence is a subject of ongoing debates. Nevertheless, generative tools in the

newsroom already offer efficient capabilities to support business activities however engage

economic concerns.

In the perspective of creating multimedia content, generative image tools can produce

fast and efficient images to illustrate information. The traditional press is currently navigating

a hyper-competitive economic climate (Gramaccia & Watine, 2020). Photojournalism finds

itself at a crossroads of declining general income with the necessity to increase productivity

(St-Germain & White, 2021). Main debates are proceeding on the adoption of the digital era

reflective of the precarity of income and work production from photographs and

photojournalist workers (Estrin, 2017; Hadland et al., 2016). Nowadays, photographers and

image banks are commonly used to illustrate articles, however, noticeable implementations

of generative images are designed in media outlets as AI’s contributing to cost reduction

through their accessibility and low-cost pricing (Dutta, 2023).

1.3.1 Current status in the European Francophone Market

Discussions have arisen forming concerns about threats and opportunities due to its

potential impact on journalistic activities. Indeed, AI can assume tasks traditionally

performed by journalists, photographers, and others. This shift in skills underscores the

ongoing digitization of the journalism profession (Brantner & Saurwein, 2021; Maenpaa,

2014; Mercier & Pignard-Cheynel, 2014).

Challenges have emerged concerning the current status of AI-generative images in

journalism in opposition to banks of images used by printed press outlets (Verosky, 2023).

The accessibility, swiftness, and customization abilities of generative visuals raise concerns

among professionals and photojournalists (Verosky, 2023). However, some perspectives look
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into generative AI as a beneficial tool for the media sector (White, 2022). For instance, within

Agence France-Presse (AFP), an AI photo service named "Camino" aids in object and face

recognition, enhancing the agency's photograph indexing during well-known events. AI

services demonstrate to be a time-saving asset for publishers (White, 2022). Within work

conditions perspectives, it must be valuable to expose the context of current practices in

media. This research delves into the impact of AI-generated images in the journalistic sector

in Europe, with a particular emphasis on French-speaking media, which includes: France,

Belgium, Luxembourg, and Switzerland.

Traditional print media in these countries have demonstrated a growing interest in AI

and generative tools (CCFI, 2023; Pargamin & Hanssen, 2023). Articles dedicated to

artificial intelligence and technologies have been incorporated into editions (Dhiman, 2023).

With the expansion of generative images, the press is exploring new methods of operation.

Notably, national newspapers in France, such as Le Monde, l'Équipe, and Le Parisien, which

have incorporated generative images to illustrate some articles since March 2023 (Pargamin

& Hanssen, 2023). Similar cases of generative illustration have been seen in Belgium and the

Luxembourg press. Midjourney's generative images have been the most used tool to illustrate

articles on AI-related topics (Eutrope, 2023). However, the Figaro, in March 2023, faced

controversy regarding its use in coverage of a writing-related matter, raising questions about

editorial direction and illustration work (Pargamin & Hanssen, 2023). In Switzerland,

newspapers including Le Temps, Challenges, and Blick have confirmed the use of generative

images for specific editions (Jelassi & Wassmer, 2023; Pargamin & Hanssen, 2023). Blick

newspaper, for example, describes the use of generative images as both "provocative,

arousing debate, and something that should remain a framed practice" (Jelassi & Wassmer,

2023). Additionally, Le Temps, Challenges, and JPP Magazine (a French media) have

developed front covers and special editions exclusively featuring visuals created by

algorithms (Eutrope, 2023; Gremaud, 2022; Jelassi & Wassmer, 2023; Pargamin & Hanssen,

2023). This editorial choice involves collaboration with photographers and editors, as

illustrated by the newspaper Challenges. While human control is still required, the newspaper

suggests the possibility of prominent iconographers emerging, capable of guiding AI as it

offers a diversity of illustrations that align the graphic chart of the newspaper compared to

image banks (Pargamin & Hanssen, 2023). Despite these developments, initiatives related to

generative content in media seem to be a critical topic (Roberge & Castelle, 2021). Indeed,
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the implementation of generative images remains complex, primarily due to ambiguities in

traditional journalism and photojournalism practices.
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2. Theoritical Framework

2.1 Ethical concerns in photojournalism

As exposed in previous sections, Artificial intelligence can improve both the quality

and quantity of production, allowing it to supplant journalistic tasks. Generative image

platforms have the ability to design unique and original illustrations, acting as tools to

facilitate artistic creation and the development of creative strategies (Verosky, 2023). This

tool, by helping the creation, can fabricate an interpretation of events that opposes real photos

and their transcription of reality. This distinction between imagery types may be identified as

photofiction and phototruth in the digital era, each possessing the capacity to distort viewers'

perceptions of reality through a constructed lens (Newton, 2020). It led to question how

fabricated images may affect ethical concerns of visual media in photojournalism by

depicting a modelized world.

First of all, discussions between ethical practices and photojournalism are beyond its

use as any photo results in the representation of artifacts (Hadland et al., 2016) Media ethics

represent a process grounded in forms of communication that are designed to guide

interactions with others, where all aspects of journalistic behaviors are constructed and

mediated (Gazzaniga, 2005). According to Christians (2019), photojournalism ethics remain

in the value of facts, respect in the human condition, and non participation of outrageous

illustrations. Indeed, photojournalists develop a core of professional attributes which require

resources and documentation to observe and record events for the benefit of the media

industry (Mortensen & Gade, 2018). Visual media is complex and shapes collective memory

by depicting the way how the world is experienced. Indeed, photojournalism continues to

carry a deliberated weight aiming to reveal the truth of events that we attempt to believe

instead of using images to startle (Cudlipp, 1992). Thus, visual media as a form of

communication fabricated invokes a responsibility associated with visual stimuli deemed

socially acceptable in which newspapers may either recognize or overlook in news

photographs to capture the reader’s interest (Taylor, 2000). As images in media represent an

idealized portrayal of events, it embodies a core of ethical attributes. However, regarding
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generative imagery, it can also help embody reality as an authentic image could and be

viewed as digital manipulation since it modifies the content of the image itself (Ilan, 2018).

The ethical concern behind fabricated realistic images in journalism is to depict authentic

situations that can mislead information.

Secondly, besides realistic design connotations, data employed (origins of the sources,

image rights, and copyright issues) in generative imagery also raises ethical dilemmas

(Brantner & Saurwein, 2021). For instance, the data collection used to produce generative

images can misappropriate a person’s identity without the right of image (Bolter, 2023).

Artificial Intelligence Imagery platforms like Stable Diffusion, DALL.E, etc., have

standardized their open access without yet proper standardization on intellectual property

rights to use real images to create generated content (Bajohr, 2023). Photojournalism has to

adapt its methods to the digital environment but the challenge of identifying original sources

or to attribute copyright can compromise the ethical standards of work practice (Ervik, 2023;

Wilding et al., 2018). In the realm of photography, AI can modify and transform images or

parts of images available on the Internet (Croizer, 2023). However, the extension of its use

may be subject to plagiarism or intellectual ownership concerns, and under the current state

of law, the author of the generative image cannot be an AI system software as AI does not

benefit from a legal person (CNPEN, 2023). It wonders whether AI complies with

journalistic codes such as responsibility, objectivity, and truthfulness in information (Beckett,

2019). Thus, in journalism, the ethical use of AI-generated images is a subject of debate,

primarily regarding the subjectivity and responsibility inherent in this tool (Wilde, 2023). The

aspect of responsibility might be perceived as diminished when derived from technology,

given that its primary function is to execute specific tasks. Consequently, the ethical concerns

in photojournalism are less about the tool itself and more about its exploitation to incessantly

generate sensationalism within news reporting (Taylor, 2000).

2.1.1 Information Bias through Generated Images

Beyond the integration of Generated Images in the newsrooms and its ethical

concerns, visual content carries information in news. Perhaps generative illustration may bias
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the information itself as it does not depict real affairs but remains a construction of artifacts

from particular prompt demands.

The concept of stream and multimedia images in digital newspapers has engaged a

shift in photojournalism practices (Campbell, 2013). As demonstrated in the previous section,

visual caption has a meaning in news and participates in the interaction between readers and

newspapers, however images cannot be defined as proof of an event and can be fabricated

(Taylor, 2000). We have exposed the importance of images in media and their impact on the

interpretation of events, thus it will be interesting to delve into the connection between

generative illustration and its function of message. As this tool has the capacity to portray a

hyper-realistic content, it can participate in disseminating information (Dhiman, 2023).

In journalism, using generated images to illustrate articles is politically engaging for

newspapers as it serves informative purposes, supporting textual narratives, and contributes

to the depiction of past or future events as real photography (Schröter, 2023). For Meyer

(2023), this tool refers to the digital transformation of photography and can serve for the

same purpose as banks of images in newspapers. Generative imagery forms reflect on social

depiction from prompts which can mislead plurality of representation in photography

(Maudet et al., 2021). Image forms in media (print, digital, or generated) seem to announce

an evolution of practice. Endless illustration choices according to the prompt can indeed help

and support photojournalism by portraying specific artifacts for the purpose of articles. For

instance, during the 2020 US elections, The Washington Post illustrated an article based on

realistic generative images of political candidates. These images, based on an extensive

dataset, depicted public personalities that blurred the lines between reality and fiction (Dutta,

2023). The realism of these creations wouldn’t be as concerning if it wasn’t correlating with

the virality of distribution in media platforms.

With the shift to online news with high interest in multimedia content, the spread of

information can fabricate constant reactions, in which AI can participate by distributing new

storytelling. As generated imagery is based on the fabrication of elements, using this tool in

newspapers can lead to transforming messages. Indeed, it became harder to depict real events

from the mass information on digital platforms (Bruns, 2018). Furthermore, generative

realistic images have the capacity to disseminate false information through disinformation

(false contextual information, manipulation of content, or generative imagery) and

misinformation (false communication, such as visual or misleading content) (Vivona &
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Caranti, 2020). Additionally, disinformation can pollute the media ecosystem, develop

contestation on public news, or foster negativity and trust issues with media institutions

(Brennen et al., 2020). For instance, last November 2023, fictional generative images

depicting a conflict between the Gaza Strip and Hamas were posted on social networks and

official news sites, which participated in the spread of false information and became

problematic as it communicates official political news (Quach, 2023). So-called “deep fake”,

the photorealism of generative visuals suggests that this artificial intelligence can interfere

with media credibility as a false representation of events that deceive journalistic purposes

(Bakir & McStay, 2018; Hill & White, 2020; Maenpaa, 2014). However, the balance between

veracity of fact and information is a matter of credibility from established newspapers

(Taylor, 2000). Hence an understanding of its limits to anticipate the spread of fake news and

not to participate in information dissemination in digital media.

2.1.2 Controvercy

The debate on generative images extends beyond technological innovation and

integration; it serve as information tools, unveiling representations of events and conveying

messages (Croizer, 2023).

Words defined in prompts are conditioned on visual representations which can

potentially reflect bias or dysfunctional societies' perception (Ervik, 2023). Despite

precautions taken by broadcasting sites, such as limiting violent or pornographic terms, it can

tend to exacerbate stigmatization based on gender, profession, ethnicity, and other factors.

Filters and word regulation aren’t yet sufficient to contain uncontroversial content (Perrigo,

2023). According to Truk (2023), many generative platforms, primarily Western creations,

exhibit stereotypical content. For instance, when prompts include a "portrait of an Indian

person," the choices predominantly interpret a Hindu religious man from New Delhi (Truk,

2023). The underlying issue with these tools is the accentuation of social stereotypes and the

proliferation of inappropriate content, including misogyny, pornography, and distortion of

historical facts (Truk, 2023). Its use in photojournalism can be controversial as it can engage

the sygmatisation of groups in news for the purpose of storytelling. Generative content by its

capability of creating target content can boost the current trivial news in newspapers to catch
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readers' attention and engage more reactions (Bajohr, 2023). Indeed, the fictional narratives

presented by generative photography expose challenges not only for technological innovation

but also for inventive ways to confront individuals with their own image (Breton, 1995). This

question is both an issue for information endeavors and a broader social challenge.

However, can these visuals be considered as a form of journalistic photography?

Photography aims to portray a representation through the prism of captured light.

Photography, etymologically, means “light and writing” that captures and reveals a reality

(Newton, 2020). On the other hand, image-generating AI reproduces images based on a

model trained to create fictional representations. The generated images result from a

probability of infinite visual representations defined by the data collection and analysis

algorithms of generative programs (Donnelly, 2023). As Croizer explains in his article

“Comment le remplissage génératif redéfinit l’art de la photographie” (2023) that the

‘graphic’ writing generated by an algorithm no longer requires light and therefore no longer

corresponds to the definition of photography but rather of algography, although it allows to

quickly create realistic visual it does not legitimize its field of photography but can serve as a

support for the illustration of information. Yet, generative image can’t be defined as

photography but can drive creativity into higher perspectives in journalism and has become a

form of information. Since generative images represent a new model of innovation for

illustration, it can play a major role in media (Donnelly, 2023). This tool can have an impact

on journalistic work habits and photojournalism code values. As such, potential structural

changes which channel opportunities but remain unclear within media platforms. Thus, we

have raised concerns about the importance of image as a message in digital media,

technological innovation of AI-generative imagery, its evolution in practice, ethics in

photojournalism, and information bias in theory, however, what is it in current journalistic

practices? This research focuses on the potential shift in photojournalism activities through

the impact AI generated-images in the media industry.
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3. Methodology

The objective of this study is to investigate whether images created by artificial

intelligence have tangible effects on journalistic practices. However, the aim is not to define

the impact of generative images on society. In this context, it is a matter of understanding the

potential repercussions of AI’s integration in the information and media sector.

3.1 Data Collection Methods

To conduct this analysis, this master's thesis employs a qualitative research

methodology, featuring semi-structured interviews. This methodology enables interviewees to

respond to open-ended questions with flexibility and to delve deeper into subjects of personal

interest (Bryman, 2008). The aim is to collect journalist and photojournalist’s opinions, to

understand the impact of generated images in the global journalism landscape. In order to

complete the data collection of semi-structured interviews, each professional candidate will

define images created by artificial intelligence that they believe have been decisive for AI’s

democratization in the media. Thus, to complete the method of research, visual information

will be incorporated into the qualitative analysis (Cole, 1988). Opening the interviews with

respondents’ first personal connection with generative images allows them to reflect on the

expansion and perspective of AI in media. Employing images, known as photoelicitation

aims to prompt comments and to stimulate discussion (Lapenta, 2011, p.5).

3.2 Data Analysis Strategy

Beyond photo-elicitation, initial method includes semi-structured interviews with

open-ended questions The aim is to gain personal insight into the evolution of generative AI

within the media they work for. Their professional experiences and perspectives will then be

compared, analyzed, to identify recurring themes. The choice of the qualitative discussion

group method is a way to analyze accurate and personal data. This method allows the
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exploitation and aggregation of diverse and varied opinions. The objective of qualitative

semi-structured analysis is to discern interconnections within the dataset. Themes emerge

organically through data examination, without the aim of validating existing theoretical

frameworks (Vaismoradi et al., 2013). The method of data analysis used is indeed a thematic

analysis in order to build groups of opinion and compare answers given.

This research thesis was directed at addressing the primary research question along

with its subsidiary questions (Fylan, 2005).

Upon observing the digital transformation within the media sector and the

incorporation of technological advancements to facilitate journalistic endeavors, this research

study seeks to understand the impact of AI-generated images in journalistic practices. The

previous section extends to the influence of photojournalism and visual interpretation on the

sector, interrogating the implications of viral and hyper-realistic digital creations to the

information, distribution, and reception of news. Consequently, this study will rigorously

examine three critical dimensions. Initially, it aims to determine the extent of AI’s integration

into the working methods and practices of the interviewees. Subsequently, an examination of

the socio-economic status of Artificial Intelligence in the media landscape will proceed. This

analysis will be contextualized against the backdrop of the flow of information accessible

online, aiming to highlight the consequential effects on media consumption patterns. Last but

not least, the analysis will explore the prospective shifts in journalistic ethics and the

potential reconfiguration of professional roles within the industry due to the advent of AI

generative technology (Ouchchy et al., 2020).

Each sub-question is progressive and is taken into account from a global analysis

perspective. Its reflection starts from a simple observation: The advent of artificial

intelligence has ignited considerable discussion and is progressively being incorporated into

various digital sectors. Thus, it raises the question if images created by intelligence are

already used in media services and what that implies. Moreover, what are the current

discussions about its potential integration, and what does it entail for journalists to use AI in

the news sector? Initially, the questions adopt the professional perspective of the journalist on

their activity. Secondly, broader questions enrich the research, focusing primarily on the

advantages of this tool, the relationship between image and information, and the ethical

issues behind its use including a potential transformation of photojournalism. These topics
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have been discussed in previous sections, therefore, it will be essential to validate the

proposed theories through the analysis of the research:

1: Current use of AI generated images in media

● Does generative imagery illustrate articles in your media's photo departement,?

● Have you noticed changes in your professional activity?

● Does your editorial department implement structural strategies to guide the

advancement of this technology?

2: Challenge of generative imagery in journalism

● In your opinion, do you perceive potential threats in copyright regulation ?

● How AI generative images tools can support creativity in photojournalism?

● What concerns do you have regarding generative images and the veracity of

information?

3: Journalistic work value through generative imagery

● Do you anticipate a shift of photojournalism practices?

● What concerns do you harbor regarding the ethics of generative imagery in

photojournalism?
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To the accuracy of this research, modification has been made regarding the main

research question. Below are the changes made compared to the submit research proposal:

Figure 2

Research Questions:

Initial Research Questions,
defined in the Reseach Proposal

Improved Research Questions,
for the accuracy of this thesis

● RQ1: Do AI-generated images used
in news coverage support, change or
deviate from the aim of information
in a democratic society?

● RQ2: What are the main challenges
and opportunities brought by
AI-generated images in
photojournalism?

● RQ3: How do the AI-generated
images question the veracity and
ethics of visual new coverage? ethics
and AI-generated images

● RQ1: Do AI-generated images used
in news coverage support or change
the work structure of media’s
information?

● RQ2: What are the main challenges
brought by AI-generated images in
photojournalism?

● RQ3: How does AI-generated image
question the ethics and work value in
journalism?

3.3 Procedure

Interviewees were identified via online investigation, focusing on the significance of

the media organizations they represent, their current professional roles, and their expertise

relevant to this study. The goal was to choose Francophone journalists within Europe,

specifically from France, Belgium, Luxembourg, and Switzerland. After research, 54 media

were identified as more likely to use Artificial Intelligence, based on monthly audience and

on influence factor. The first selection was based on the subjective number of monthly
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readers (minimum 10,000) and the second selection was defined based on national media

rankings (ACPM, 2023; CQM, 2022; Guide Presse, 2022; Statista, 2023). Although

highlighted in the research proposal, the choice of regional and local media appeared to be

less relevant in view of the data provided in the section 1.3.1.

After an extensive research of professionals and experts for each selected media,

emails were simultaneously sent to publishers, photographers, and web editor-in-chief to

request interviews. The use of Twitter, Linkedln, Instagram but also the website The Experts,

allowed me to have direct contacts with journalists. In total, seven interviews were

conducted, involving six journalists and one photojournalist, all of whom are employed by

international or national media outlets. The interviews were carried out using the Google

Meet platform and participants have approved the recording aspect of interviews including

the use of their names and responses for this master's thesis. Initially, the recorded audio was

replayed several times before being transcribed in French. Subsequently, the transcriptions

were translated from French into English to facilitate the composition of this thesis. The

interviews varied in length, ranging from 21 to 45 minutes of dialogue, and took place

between October and December 2023.
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Figure 3

Interview Subjects:

Date Name Expertise Media of
contributions

Time

16/10/2023

30/10/2023

08/11/2023

14/11/2023

20/11/2023

28/11/2023

02/12/2023

Chloe
Subileau

Lucille
Souron

Mathilde
Saliou

Chiara de
Martino

Gerald
Holubowicz

Louis Valleau

Vincent
Manilève

Web journalist

Journalist in culture

Tech and web
journalist

Journalist expert
protection of data
and AI

Photo-journalist,
media consultant IA
and journalist tech

Web journalist

Tech and web
journalist

La Croix

L’Obs

Next
20 minutes

Société Générale de
Press
Libération

Synth Media
Les Echos

Le Parisien
Le Figaro

France Info
Libération
Arrêt sur Image

27:32

21:41

29:27

20:38

45:10

24:45

22:50

Below is a description of the themes perceived during each interview of their personal

point of view on the impact of generative images in Journalism.
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Figure 4

Themes Engaged:

Strategy employed Potiential Impacts Perceived

Language

- Positive
- Negative
- Uncertitude
- Motivated
- Direct
- Engaging speech

Experiences

- Personal use
- Past observation
- Work habits

Authenticity

- Emotion and feelings
- Professional thought
- Bais perceptive
- Openness and

accessibility
- Critical reflexion

Medium

- Social Media
- AI platforms
- Newspaper
- Imagery and

photography
- Media spectrum

Immediacy
- Current news
- Controvercy
- Virality

None

Potential

Active changes

Connected topic

- Bais society representation
- Quantity of content
- Quality of content
- Culture of digitalisation
- Ethical concerns in work value
- Capitalisation of work labor
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3.4 Limitations

Due to the methods used for this research (semistructured interviews and online

interviews), some limitations might be anticipated. At first, we can mention the recent growth

of Artificial Intelligence (Wilde, 2023). The results achieved are likely to evolve over the

coming months. The subject of generative images has not yet known an important exposure

since the middle of the year 2022, so the subject is considered as a technology “niche” market

(Wells, 2022). Many emails were not concluding due to lack of expertise or non-use of

artificial intelligence in their journalistic work. The second limit to the analysis of

respondents’ responses is subjectivity. Indeed, the data gathered and compared will depend

on three major factors: the first will be the field of expertise of the candidates, the second is

the relationship of use with the images created by artificial intelligences hence why seven

candidates had been selected. In the near future, it will be interesting to get a broad

perspective outside from journalist tech but from AI experts in media. Additionally, all

positive and selected respondents work for media based in France. Thus, for the accuracy of

the results, the analysis strategy is conducted on the media market in France. Finally, the third

factor will be dependent on the translation from French to English. As stated, the interview

was pronounced in French and then translated into English, which may bias the veracity of

the perceived opinion.
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4. Findings - Analysis

To delve into the topic’s research, each interview began with a request to describe one

of the first impactful generated images in media. Respondents exposed the date of release, the

description of the visual elements as well as the themes addressed.

Concerning the date of publication, images selected by respondents revealed a

two-stage action. First of all, three professionals discussed the period of October-November

2022, coinciding with the launch of ChatGPT by OpenAI on November 30th, 2022. Two of

these three journalists’s main attention was the development of generative platforms such as

Open AI with DALL.E, Stable Diffusion, or even Midjourney rather than specific images:

"As soon as the Midjourney models were released, all those who were interested in the

technology described the effectiveness of this tool and its availability on the market in fall

2022." (M. Saliou, personal communication, 2023) but also, “I noticed two dates: the first one

in November 2022, we started to hear a lot more about the terms Artificial Intelligence and

Generative Image. It's been almost a year since we've been discussing it, especially in the

media sectors." (C. De Martino, personal communication, 2023). However, Gerald

Holubowicz mentions an earliest period: "The first exhibition was at the end of 2017" (G.

Holubowicz, personal communication, 2023). Then, the second stage-action began at the first

quarter of 2023:

"Since March 2023, there have been flourishing articles on AI and generative images.

What comes to my mind is the false representation of President Macron in magnifications."

(L. Souron, personal communication, 2023)

"The photo by Midjourney of the Pope wearing a white coat was one of the first

generative images spread massively in March 2023." (C. Subileau, personal communication,

2023).
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Figure 5

Generated Image of the Pope;

Credit: (Reddit, 2023, March 24) created from Midjourney, “The Pope Drip”

"The second date would be in January 2023, with the use of this tool in artistic

agencies. The first reception tests on social media were seen in mid-March-April with

realistic representations of political figures on the international stage (C. De Martino,

personal communication, 2023).

These two stage-action of AI expose the evolution of uses from the development of

these applications to test practices in society. Since the accessibility of Open AI in November

2022, the number of users has drastically increased: "It has been a great technical and

scientific success to give open accessibility of these tools. Previously, there was no

application that was so easy to handle. The results given by these applications have stunned

everybody except scientists who used to work on its development” (M. Saliou, personal

communication, 2023). Furthermore, since then, new sites of generative creations have been

established, leading to competitiveness in the tech market, promoting research and

improvement on data collection and results: "With Midjourney making its appearance, we

have since seen a take on the use of generative platforms'' (G. Holubowicz, personal

communication, 2023).
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Secondly, concerning the visual of images chosen by journalists, all of them correlate

on political and/or social current debate. So-called "realistic photo" images can depict

representations of people's faces with efficiency and accuracy. Thus, these images appear to

be so-called "journalistic" photos as they convey information on societies, and as mentioned

in the previous part, image is a spectrum of information (Newton, 2020): “In this dimension,

the creation of content for informational purposes was still in development in 2022, but it has

evolved since then (G. Holubowicz, personal communication, 2023). Thus, the respondent’s

answers expose the two stages of viral distribution along with the hyper-realistic images

which conduct further interrogations on their perceived reception in the media sector.

The topic of AI-generative images is recent and influences the media sector. Indeed,

it raises questions about the information’s process of use. From now on, it would be

interesting to analyze how these images impact the field of journalism and whether these

generative images change journalistic work methods.
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Analysis

The purpose of the interviews is to acquire a deeper comprehension on how

generative images can have impacts in Journalism and might modify work habits. In

addressing this question, the analysis was guide by the following sub-questions:

● Q1: Does AI-generated image used in news coverage support, change the work

structure of media’s information?

● Q2: What are the main challenges brought by AI-generated images in

photojournalism?

● Q3: How does AI-generated image question the ethics and work value in journalism?
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4.1 Current use of generated images in media

● Illustration by generative imagery

To understand the impact of generative images, it is crucial to evoke the context. In

the previous section, we have exposed how the media are currently looking for new

technologies to improve work productivity. Digital newspapers are indeed implementing

artificial intelligence in the newsroom. Also, it refers to a potential transfer from traditional

photojournalism, which initially captures events, to fabricated images that depict events for

journalistic narratives (Verosky, 2023). Thus, the aim of the interview is to define if these

tools are already replacing current methods of news illustration. Each respondent answered

the following questions: Does generative imagery illustrate articles in the newspapers? Initial

responses were focused on the media and editorial departments they work.

First of all, concerning illustrations of articles, most editions use banks and stock

photos. Most interviewees mention that at the media OBS, " AFP image and SIPA '' are used

as stock of photos since these photos are sourced, quoted, and copied. Thus, these sourced

images are more likely to illustrate articles: “ The research on origins and sources has already

been done, with no need for the journalist to re-verify credits ” (L. Souron, personal

communication, 2023). Banks of images are central in the process of production as a source

of information. These images can be substituted according to the theme and subject of the

journalistic articles.

In addition to sourced images from banks of images, editorial departments employ

on-demand photographic and graphic work. It requires an established budget along with a

structure and connects the journalist’s research with the angle of work production. However,

journalists emphasize a distinction of photo's intentions between 'hot' and 'cold' articles,

where AI may play a significant role. 'Hot' articles involve immediate news coverage, aiming

to swiftly disseminate and present information. Therefore, generative images may serve to

illustrate articles since “ photo banks may lack images related to breaking news topics ” (C.

Subileau, personal communication, 2023). The objective is to respond promptly due to strong

reader’s interest, which is expected to diminish rapidly over time: “At Figaro, they've

implemented an audience monitoring system to generate articles based on keywords and

images circulating to produce a high volume of news articles to enhance visibility in GAFAM

platforms like Google, Safari, and others “ (L. Valleau, personal communication, 2023). On
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the other hand, 'cold' articles are research-focused articles with a longer-term perspective and

are not centered around breaking news. The initial aim of these articles is to educate readers

and provide information on a specific subject. In this context, the selection of photos can be

more deliberate, with thorough illustration searches conducted on available stock images.

However, AI also finds its place in these 'cold' articles, as highlighted by Louis Valleau: “For

information categorized as cold, such as documentaries and research, generative illustrations

can present constructed visuals through neutral perspectives (personal communication, 2023).

Indeed, as explained by journalists Mathilde Saliou and Gérald Holubowicz, generative

intelligence platforms facilitate customiaation of the creation of unique visuals that enhance

both 'hot' and 'cold' articles:

“Some articles feature illustrations generated by platforms like Midjourney, DALL.E, and

others, but the accompanying texts are often designed to be educative and explanatory,

making generative imagery an integral part of the overall article” (M. Saliou, personal

communication, 2023).

Overall, distinctive observations have been made regarding the potential of generative

images within the media landscape and the reality of its application. Thus while generative

images face limitations in media, there is a recognition of their capacity to illustrate press

articles.

● Journalistic work methods

Since November 2022, the adoption of generative images has gone through changes,

becoming an integral part of the digital landscape. To analyze their incorporation into media,

it's essential to perceive a change in their professional activity. Based on the insights gathered

from the seven respondents, three distinct approaches emerged: none, limited, and proactive.

Two respondents expressed that their methods remained unchanged: "I have not

altered my work methods" (C. Subileau, personal communication, 2023), and "it does not

directly impact the form and use of my work" (C. De Martino, personal communication,

2023). They contend that there's no imperative need for AI integration in their articles due to

the current supply of image banks. Furthermore, their journalistic efforts primarily revolve

around research and subject analysis. While they acknowledge the value of images in
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enhancing article quality, visuals aren't central to their journalistic practice. As of the year

2023, editorial teams have not yet initiated the widespread requests to integrate AI tools into

image banks, indicating a unoticeable shifts in their working attitudes.

Despite variations in responses, recurring terms such as "potential tool," "speed," and

"economy" emerged. Some respondents described it as "a work aid tool” (L. Souron, personal

communication, 2023). There's a consensus among respondents regarding the potential

support that AI can offer in journalistic activities, leading its role to "advocate," "complete,"

and “compose” new illustrations however subject to human verification.

While direct use of AI may not be prevalent for some journalists, the topic of

generative AI has become an integral aspect of editorial content, featuring specialized

sections on artificial intelligence. Both Chiara and Vincent highlight the increasing volume of

press articles addressing AI-generated images. This growing journalistic interest introduces

nuanced perspectives, indicating a form of change in your professional activity however

limited. Additionally, Louis Valleau notes that his use of AI has been specific to certain

topics, allowing him to save time in article creation and illustration: "It saved me an

incredible amount of time" (personal communication, 2023). This pursuit of automated

workflows facilitated by AI, positioning it as a valuable tool in journalistic work and actively

contributes to article’s production.

Likewise, some respondents noticed a change in their professional activity. Gérald

Holubowicz, who works with image creation sites, sees it as an opportunity to expand the

scope of photography within journalistic dynamics:

“I try to envision, through testimonies, a potential reality that will illustrate my journalistic

work” (personal communication, 2023).

Additionally, Mathilde incorporates generative images in her articles to illustrate

research, as seen in her recent contribution to the magazine "La Déferlante," which features

content generated by Midjourney. It is conducted by explanations of the results and

applications of generative imaging (personal communication, 2023).

Thus, the work conditions are defined according to their interest and professional use

(research purposes, production, or illustrations). However, from a broad perspective, the

editorial department might implement changes and policies to understand the opportunities

and threats of AI-generative images.
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● Structural strategies in media

As highlighted in the previous sections, the motivation behind incorporating

generative images in the media varied among respondents. To examine the impact of AI in

journalism, participants were asked to demonstrate the structural strategies to facilitate AI’s

integration employed by their editorial departments.

All journalists affirmed a hesitant adoption of AI-generated images. Its utilization in

imagery is not yet recognized into an established framework within media organizations

journalists are associated with: "In our editorial structures, AI is currently only a subject to

study" (C. De Martino, personal communication, 2023). Nevertheless, ongoing deliberations

are in progress, journalists express an "interest" in generative images, with G. Holubowicz

stating, "All titles more or less reflect on the use of this tool; there is potential interest

regarding an illustration plan" (personal communication, 2023). Some media outlets

recognize the potential of generative images and have already featured articles illustrated by

generative images: "The Monde and the Figaro were the first media outlets that introduced AI

tools for image creation" (C. De Martino, personal communication, 2023). Louis, a web

journalist at Le Parisien who previously worked for Le Figaro, elaborates on the indefinite

nature of AI-based illustration: "The image is as crucial as the title because it captures the

reader's attention. In late March, Le Figaro experimented with articles illustrated by

generative images, but the outcome was inconclusive. This sparked negative comments on

social networks from photojournalists and journalists, leading to the switching of the image

during the day" (personal communication, 2023).

Furthermore, there is a development of guidelines within local editorial teams. For

instance, in Le Monde magazine, existing structures involve “ the entitlements and

restrictions on generative images ” (M. Saliou, personal communication, 2023). Additionally,

tools of control are emerging: "Some French editorial offices employ fact-checking on photos

before their publication" (C. De Martino, personal communication, 2023). On a broader scale,

charters are currently being formulated and will be extended to all journalists, editions, and

associations:

"For example, since August 2023, Reporters Without Borders (RSF) and others have started

introducing charters on AI to regulate its use" (C. De Martino, personal communication,

2023).
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On the European Union scale, laws on artificial integrity (AI act) are emerging,

without targeting the journalism sector (CNPEN, 2023): "There is no general charter on the

management and understanding of generative content" (M. Saliou, personal communication,

2023). Gérald Holubowicz highlights incomplete charters, attributing this to the inadequate

control over AI: "Charters are in progress, but the problem is the lack of knowledge"

(personal communication, 2023).

Thus, illustrating journalistic articles with generative images enhances challenges for

editorial structures due to the associated opportunities and risks of its use.
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4.2 Challenges of generative imagery in journalism

● Risk of copyright with generated tools

The implementation of Generative Illustration in the newsroom is defined through

opportunities and threats of its use. We have mentioned how in photojournalism one of the

main challenges in AI-generated platforms is copyright issues regarding these images. The

right of images, along with intellectual ownership in artificial intelligence is a subject of

debate in academic research (Matulionyte & Lee, 2022). However, the question was asked to

journalists if they perceive these tools as a potential threat in intellectual property for

journalistic purposes. Hence why, to delve into the impact of generative imaging on

journalism in Europe, it is necessary to examine its current challenges. To address this,

respondents were questioned about copyright regulation in newsrooms.

First of all, the amplification of diligence regarding sourced images and credits,

driven by the accessibility of generative imaging platforms is a current concern. It led to the

emphasis on content verification, as expressed by Chiara De Martino: "We are dealing with a

question of verification" (personal communication, 2023). The user-friendly orientation of

these tools has urged press editions to seek more control over content. Another challenge

identified is the traceability of generative images. Often, copyright references are overlooked

which presents both legal and moral dilemmas. Mathilde Saliou pointed out the complexity of

copyright issues, especially when Artificial Intelligence models use “free” datasets to produce

and sell images for their own benefit (personal communication, 2023). Given the viral nature

of content on social networks, the use of image-generating AI is perceived to amplify

challenges in regulating copyright and legal framework. Journalists express concerns about

the "lack of sources and funds." The aspect of viral content adding with the difficulty of

tracing the origin of sources have increased vigilance in source verification from media. It's

crucial indeed to declare the origin of published photos in image credits, whether they

involve artificial intelligence content or not.

However, ongoing discussions further attempt to establish copyright protection of

work within generative plateformes. Thus, journalists notice various ongoing discussions

during meetings, primarily revolving around problematic sources and credits in articles.

Vincent exposes that since the end of March 2023, technology needs legal direction.
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Journalists express concerns about the risks associated with the data used and uncontrol of

sources:

"Most of the generated images were discovered, used, and retrieved from the internet without

requests of use and claims of rights. Exploitation of data image is closely disloyal or at least

unfair" (G. Holubowicz, personal communication, 2023).

Solutions can be considered through compelling generative models to provide labels,

like "watermarks," to contain disinformation and identify image creators (M. Saliou, personal

communication, 2023). Additionally, discussions are advancing on the implementation of

cybersecurity systems to interfere with generative content. While legal protection of the right

to image is being discussed at the European level (CNPEN, 2023), stock companies such as

Getty Image are implementing systems to control the use of generative images to credit

mentions of authorship (Marchand, 2023). Indeed, new technological tools are developed to

counter misinformation and support journalism's activity. Thus, the intersection of

information and evolving technologies presents legal, structural, political, and social

challenges that necessitate ongoing consideration and adaptation.

● Creativity and AI

To analyze the impact of AI-generated images in journalism, we must evoke its

capacity in newsrooms and how it can improve work production. Previous section we have

demonstrated the capabilities these tools can offer in terms of execution from text to

illustration and it is defined as a creative tool (Croizer, 2023). These tools can adapt

successfully to user’s demands which can question how AI can be used daily in work

production, especially in photography without reducing the quality of production (Verosky,

2023). The question asked was "how AI generative images tools can support the creativity in

photojournalism according to you?".

Beyond journalistic support, these generative platforms are recognized as “tools for

artistic creation” especially in collages and visuals, extending beyond realistic photographic

representations (V. Manilève, personal communication, 2023). Mathilde Saliou exposes, "It is

not unlikely that illustrators will use these tools, not to replace but to support the creative

work" (personal communication, 2023). Thus, AI is presenting itself as a new digital
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technology contributing to the ongoing process of digitization and article production

(Beckett, 2019).

Generative platforms are also used by graphic designers and publishers (C. De

Martino, personal communication, 2023). According to Gérald, generative AI serves as a

creative and innovative tool for customized needs: “In everyday use, it is quite interesting; it

helps me generate ideas and options according to cases.” Gérald collaborates image creation

with Midjourney, aiming to replicate textured photos and evoke emotions. Gérald's focus is to

create a lighter and more authentic vision, thereby introducing a new dimension to the

production’s process of journalistic research (G. Holubowicz, personal communication,

2023).

Additionally, Gérald Holubowicz explains a conceptual approach to photojournalism

through the application of AI. His remarks revolve around the relationship on photos and

information:

"There is a new conception of information that opens up, the representation of past events can

be retransmitted to the digital realm with AI which was previously seen in media. For

instance, in the traditional written press, the drawing was replaced by photography, but more

or less realistic staging was already drafted. Readers were aware that these representations

were just an illustration of reality." (personal communication, 2023).

However, within the framework of AI, the authenticity of the image is questioned

since the transcribed reality was not captured by a corroborator of events. In fact, a photo

does not guarantee the authenticity of past events despite the subjectivity, shot, and style used

(Croizer, 2023). According to Gérald, AI can also create a journalistic image using the same

principle, not by capturing the real, but by fabricating the real through research work: "With

the collection of testimonies, the research work is just as important since the information used

has helped the fabrication of generative images that reflects a representation of what probably

has happened" (G. Holubowicz, personal communication, 2023). Thus, AI enables us to

consider a different approach to the work of photojournalism.
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● Disinformation through generative content

In previous theories, we have exposed how AI-generated images are perceived as a

tool for opportunities but remain concerns as raised regarding its full capacity. For instance, it

is possible to create images, increasing options for visual storytelling and styles (Lippolis &

Parusinski, 2022), However, illustrating events through prompts can alter reality, raising

questions about the authenticity and manipulative bias of generative imagery tools (Dutta,

2023). These connections between photo and information rely on the authenticity perceived

in the media spectrum, as an element of truth. Photography in journalistic articles claims an

intention of veracity in reporting (Ritchin, 1991, as cited in Campbell, 2013). However, these

generative images can project a false reality that can lead to misinformation (Dutta, 2023).

Hence why it was asked to participants what concerns they have regarding generative images

and the veracity of information. After gathering information from respondents, two main

impacts (potential and current) have been exposed: the problem of truthfulness and the

intentionality of information.

As a source of information, images can participate in disinformation by exposing a

distorted reality, and disclosing a false message. Most respondents acknowledge these

phenomena. Due to its hyper-realism effect, these generated images can easily be confused

with real photos taken by photographers: "Sometimes there are details that demonstrate errors

such as additional fingers, but in general it is quite difficult to discern a generative image

because of the realism of representations'' (V. Manilève journalist freelance, personal

communication, 2023). Mathilde Saliou explains how Generated imagery is contributing to

the phenomenon of deep fake: “various disinformation techniques exist, and the use of

generative imagery is adding into existing challenges but haven’t yet caused deep collapes”

(personal communication, 2023). Furthermore, the ability to create photo-realistic generative

images raises concerns regarding the spread of deep fakes on the internet, particularly

through social networks. Chiara De Martino exposes:

“Image is a source of information and the role of a journalist is to define the origin of

content, especially on social networks where content can quickly go viral, making it

challenging to refute false information” (personal communication, 2023).

Indeed, respondents expose a connection between media. For Lucille, disinformation

primarily occurs through social networks, nevertheless, the proliferation of deep fakes by the
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traditional media can be attributed to a lack of diligence: "In the realm of information, we are

engaged in investigative work. Thus, participating in disinformation through image

manipulation by a media outlet is a problem" (M. Saliou, personal communication, 2023).

However, errors from sources in journalistic articles have already been found, contributing to

the propagation of deep fakes “for example during the conflict in Ukraine last year, false

images of war have been circulating in official newspapers which lead to political concerns”

(G. Holubowicz, personal communication, 2023).

In addition to concerns about the truthfulness of information, journalists raise negative

opinions on the intentionality of information by AI-generated images. Indeed, most of the

respondents question manipulative bias on generative content, especially through

representations of public personalities which indirectly contaminate the media's institution

(Brennen et al., 2020).

“The overrepresentation of people is a problem. Data collection sites often provide

representations of our societies that demonstrate a Western, capitalist, and stereotyped

perception. This problem can result in an overrepresentation of biased clichés related to

gender, identity, profession, or ethnicity. In the context of AI’s use, concerns about

pornography and child pornography are also significant and require guidance.” (G.

Holubowics, personal communication, 2023).

Efforts have been made to decrease risks of misinformation, such as Adobe's system,

which obtained photographers' permission for generative creations. Therefore, all of the

journalists interviewed mention the importance of "regulation against disinformation" as an

ongoing consideration for the ethics of journalism practices.

41



4.3 Journalistic work value through generative imagery

● Shift of photojournalism practices

The analysis of generative AI's challenges has exposed both risks and opportunities

for journalistic activities, increasing questions about potential shifts of work practice in

photojournalism.

In the previous section, journalists mentioned some noticeable changes in their

journalistic work according to the editorial department they are working for. According to

Louis, there haven't been significant changes in France yet, although there are ongoing

"advancements in the integration of generative images in the media sectors” (personal

communication, 2023). However, most concerns are regarding the photojournalism sector

itself which seems more impacted by the expansion of this digital technology. Some

professions are already witnessing changes due to the impact of generative AI on production:

"Marketing and communications agencies are being affected. It is now part of training

sessions on these tools'' (C. De Martino, personal communication, 2023). Indeed, for small

businesses, its use can add positive value for production and limit expense: "Artificial

intelligence can offer significant advantages, particularly for small publishers who may face

financial constraints and thus lack the resources to hire photographers or graphic artists.” (C.

De Martino, personal communication, 2023). However, despite its powerful possibilities for

imagery production, it involves potential risks for working conditions. Indeed, the use of

generative images might reduce fieldwork in favor of digitizing journalistic tasks, it can

diminish the quality of journalism through the automatization of work without the

requirement of human vision. Indeed, the outcomes yielded by generative image creation

could potentially replace the work of an illustrator and photographs, prompting consideration

for the integration of AI into editorial structures. Journalist Mathilde Saliou offers another

critical perspective on generative AI in photojournalism activities. The accessibility and

sustainability of these creations could lead to disloyal competition in press image

(photographers and illustrators) resulting in a potential decrease in demand and ressource:

"The existence of an inexpensive tool will undoubtedly lower the price of services.

Testimonials indicate a decrease in demands and, consequently, salaries. This raises concerns

about the future remuneration of artists" (personal communication, 2023).
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Secondly, the shift of photojournalism practices can also emerge from a new way of

operating information. Journalist Holubowicz exposes a new vision not only on the work

condition but mainly on photojournalism activity itself: "It is very likely that we find

ourselves in a position where the publishing sector will change its way of operating. This will

compel information actors to return to the reporting instead of the current sedentarization in

the newsroom” (personal communication, 2023). Regarding the ability to instantly create

images as a source of information, there is a divergence of opinion among respondents.

Gérald mentions that generative images don't necessarily require a snapshot of an event but

serve as a testimony of reality to build visual representations. This echoes with the work

production of Taylor (2000), that digital media requires images to represent a particular form

of information, whatever the form is given as long as the intention sensation helps in the

commercialization of news. Consequently, journalistic activities appear to stand at a

professional crossroads, with potential shifts towards digital evolution or a continuation of

current journalistic work habits.

● Ethical dilemma in journalism

After developing an analysis on how AI can impact the work practice, we must evoke

the ethical concerns raised in photojournalism. The CNPEN (2023) has developed a draft of

regulation to expose issues behind its use in journalism. However, it is essential to adopt the

point of view of journalists regarding potential evolutions in the codes of ethics in journalism.

The main impact journalists seem to agree on is the ethical concerns behind these generative

images in the media.

Currently, news platforms face challenges in distinguishing their bais differences due

to the overwhelming flow of information on the Internet. Mathilde Saliou addresses the need

for media to get an education in order to understand artificial intelligence systems: allowing

professionals to contain and detect fake content, thereby reducing the impact of deep fakes on

societies. According to the photojournalist Holubowicz, it is less the production of images by

generative tools the current problem rather than its utilization and lack of ethics in its

distribution: “The real issue is its ethical use that has been included in the media landscape''

(personal communication, 2023). Indeed, generative imagery does not yet have filters or

limitations in its prompt text (Michos, 2023) and can participate in the proliferation of
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content that may be inappropriate, violent, or dangerous for some categories of people.

Secondly, ethical concerns seem to appear on journalistic independence, as the use of

generative illustrations creates a relationship between the media and AI platforms. As of

December 2023, private generative platforms are being used as external sites for their own

purposes of economic gain, structural improvement, and data training. Indeed, respondents

agree on the creative and financial interest which could explain the utilization of generative

images. However, its closure with media can bias journalistic perspectives and lead to

sensational news along with a mass production of information (Taylor, 2000).

Finally, subsequent questions address the ethical use of data. According to most

journalists, it is essential to protect the data used, such as the rights of images. Mathilde

Saliou further exposes the importance of generative platforms taking responsibility for the

content they produce: "Claim responsibility by digital companies'' (personal communication,

2023). Thus, the future of image-generating AI is unsure, especially regarding ethical use in

the journalistic sector, to ensure the codes and values of journalistic work. Furthermore, the

ethics of generative image is complex, enfolding respect of copyright, the right to images,

and the rights of the data used:

“The major criticism I have on these models is that they are trained on massive amounts of

data that are not yet controlled, but it is very difficult to regulate information because one can

quickly fall into issues of censorship and freedom of expression. It seems to me that we

should not attack the machine that generates content but rather focus on who constructs the

content" (M. Saliou, personal communication, 2023).
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5. Discussion

This master's thesis delved into how journalists define the impact of AI-generated

images in the work field of journalism. Interviews revealed how this technology leads to both

opportunities and threats in the media landscape. While being presented as a powerful tool to

reinforce journalistic activities, yet has the potential to compromise media’s credibility

through the spread of misinformation from generative content (Brantner & Saurwein, 2021;

White, 2022). Another aspect explored in the interviews was the hesitant approach to

integrating generative imagery into editorial structures, mainly due to ethical and legal

concerns.

The semi-structured interviews initially highlighted diverse perceptions. Despite its

recent growth, journalists and experts in photojournalism expressed insights into current

professional activity as exposed by Noain-Sánchez (2022). Within the media organizations

they represent, various approaches to AI’s integration were observed: focusing on the

strategies employed by publishers and their work necessity in journalistic production

(Túñez-López et al., 2021). The interviews underscored controversy surrounding its use by

revealing differences of expertise between respondents, mainly due to their work

specialization. While some respondents downplayed the impact of AI, others exposed a

critical direction within photojournalism. Nevertheless, there were unanimous agreements

among journalists that image-generating AI can serve as a creative tool as confirmed in

section 1.3.1. It offers methods to edit and correct images that can evolve to new dynamics of

production in media (Pargamin & Hanssen, 2023). However, two significant issues were

identified: first of all, the creation of so-called realistic photos (Maudet et al., 2021; Michos,

2023). These images portray events that could facilitate the spread of misinformation.

Additionally, the second issue highlighted is the lack of legal framework and structure (Dörr

& Hollnbuchner, 2017). The initial descriptions of impactful generative photos for the media

sector shared at the beginning of each interview highlighted several phenomena: the recent

exposure of generative imaging platforms from November 2022, the predominant distribution

of images through social networks, the realism of images contributing to the proliferation of

deep fakes, and the questions on ethics of code value which can change work profession

(Lippolis & Parusinski, 2022; Newton, 2020).
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First of all, to the research question, "Do AI-generated images used in news coverage

support or change the work structure of media’s information?" results showed that editorial

strategies are hesitant to implement AI-generated images. While there is potential in

illustration news, most media outlets have not altered their work policies. Despite this,

respondents agreed on the efficiency and technological progress of generative illustration,

leading to a rise in journalistic articles on AI topics. As well, some media incorporated

generative illustrations via Midjourney as a symbol of modernity and innovation.

Furthermore, images as a form of information were highlighted in both "hot" and "cold"

articles, in which AI-generated images can have a function in editions. Most journalists

indicated unchanged working methods since the rise of AI. Yet, other journalists mentioned

specialization of Artificial Intelligence’s topic for their current research work, while others

viewed generative platforms as new technological tools in their daily routines. Furthermore,

ongoing debates about the need to regulate generative platforms from the editorial

department. Efforts are being made to innovate charters within media outlets. The major

challenge of AI-generated images lies in the rapid and constant evolution of these sites.

Then, to the question “What are the main challenges brought by AI-generated images

in photojournalism?” answers given by journalists showed the democratization of this tool

has consequences in journalism. The main consequences of integrating generative content in

media activities can be both internal and external. These images, working through training,

produce an increasing quantity of images that question the quality in itself and a lack of

diversity of content (Broussard et al., 2019; Dutta, 2023). First of all, as mentioned above,

miscreditation in generative content and the lack of sources in generative illustration for

journalistic purposes have heightened vigilance and verification of sources within news

organizations. Journalists' work codes must address proof of origin in information shared, but

legal structures related to the mention of copyright and images in generative platforms are not

yet established. Another consequence is the lack of transparency in information, mainly due

to the viral aspect of generative images on social networks. For instance, some newspapers

have published generative illustrations depicting inaccurate events, which resulted in the

propagation of misinformation from traditional media. Respondents declare that generative

imagery may not cause deep fakes but contributes to the proliferation of disinformation

which pollutes the media ecosystem (Maudet et al., 2021). Another significant consequence

involves the credibility of the information. Some journalists confirm possible manipulation

bias from these images to discredit information. The data collected from these tools can
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contribute to biased representations of society. However, the term "tool" is generally viewed

positively by most journalists, especially when it supports creative work. It can also join the

work production to create accurate content for specific articles along with journalists.

Consequently, journalistic activities appear to stand at a professional crossroads, with

potential shifts towards digital evolution or a continuation of journalism activity. This could

potentially result in increased research, testimony-building, and a resurgence of ground

photo-journalism practices.

Finally, to the research question “How does an AI-generated image question the ethics

and work value in journalism?” results showed that generative imagery has an impact in

journalistic work value. First of all, concerns are based on the shift of photojournalism

practices. Generative AI is already integrated which potentially reshapes its profession. While

some respondents do not express fear of job loss or job redistribution, others highlight

experience effects in particular. All respondents mentioned the current tendency of

automating journalistic tasks through AI, raising interrogation on the roles of photographers,

photojournalists, and graphic artists. The accessibility of image-generating platforms may

lead to unfair competitiveness, especially for low-skilled workers, resulting in further

decreased work demand and financial resources. Secondly, concerns on ethical considerations

arised regarding image-generating AI in journalism. One significant impact could be the

evolution of ethical codes. It involves concerns on the economical integration of private

generative groups and platforms (GAFAM). These tech giants have emerged as key players,

advertising investors, and shareholders in media information services. The function of its

technology as an external tool, can enhance the competitiveness of developers and intensify

media dependency on these GAFAMs. Since AI operates repetitive data analysis

improvement on a similar matrix, it may lead to diminishing diversity and plurality of

digitized content (Beckett, 2019). In response to this concern, platforms have implemented

data protection systems against legal conflict as they can participate in the proliferation of

content that may be inappropriate, violent, or dangerous for some category of people which

require measures on restricting inappropriate terms and labeling images. Therefore,

respondents demand accountability from actors and users. Educative guidelines from

traditional media seem necessary to perceive the limitations and capabilities of these tools. To

conclude, while the impact of image-generating AI may not bring structural changes to the

media sector, it has provoked ongoing discussions about the legal and ethicall framework.
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However, the research has its own limitations, for instance on the rapid and diverse

evolution of AI. Ongoing charters might change this master’s thesis analysis. Additionally, all

respondents come from French media, hence the need to expand the research geographically.

This expansion would provide insights into how image-generating AI impacts European and

global journalistic activity. Furthermore, the research relies on the viewpoints of journalists

and photojournalists, potentially introducing bias based on their own experiences and work

habits.
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Conclusion

With the advancement of technological innovations in journalism, this research study

aims to understand the potential shift of work due to the integration of new technologies

known as Artificial Intelligence. Recently, the growth of Artificial Intelligence softbots is

profiled as tools for journalistic practices (St-Germain & White, 2021). As the economy has

shifted to a capitalist information market system, it has led the media to adopt innovation to

increase news atomization to reach audiences (Broussard et al., 2019). With the digital

revolution of newspapers, multimedia content has been central to news production. Modern

journalism is included in an ecosystem of social networks where images, as a media

spectrum, convey messages for readers and became crucial for public information as a fact of

events (Newton, 2020). Indeed, images in newspapers give an additional context to the

storytelling process. Since November 2022, a change in Artificial Intelligence has occurred

across generative platforms, creating images and visual illustrations for multimedia online

production. As we have defined how photos are interconnected with journalistic practices,

this thesis aimed to analyze how the growth of Artificial Intelligence tools could impact the

imagery sector in journalism with softbots known as generative imagery.

The integration of generative images in media exposes a breach in practice, as the

utilization of generative imagery differs from its formal goals, instead involving tangible

practices and work industries, potentially threatening their economy and activities (Amodei et

al., 2016). Thus, to understand the opportunities and threats of AI-generated images, this

master research objectives was to analyze the impact of its integration in the world field of

journalism by conducting semi-structured interviews of journalists and photojournalists.

Results confirm the integration of new AI digital technologies into traditional media has led

to changes perceived to be both supportive and harmful for journalism activities. Two

impacts have been identified: ideological and structural. This tool is perceived as a support

for the creative from journalists which can ensure a quality of content from text to image by

extending beyond the resources in banks of images. Thus, AI-generative images may

participate in photojournalism practices as an evolution of innovation in work methods. The

first impact developed from the analysis is based on the ethics of generative images for

journalistic purposes. Due to hyper-realitic generative content on digital platforms is required
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from journalists to ensure the veracity of the source to not expose copyright and image rights

issues. Indeed, these images have the capacity to create wilful misconduct of reality’s

representation, contributing to deep fakes. While respondents agree that Artificial Intelligence

does not create disinformation but could contribute to it, hence its impacts on the credibility

of media institutions if media news is based on generative images. Additionally, results

showed that AI has the capabilities to generate illustrations that initially required human

expertise, perhaps the impact on the artistic work profession will have further importance

such as digital work replacement and low pricing demands.

On a structural level, the results showed that Generative Imagery in journalism isn’t

yet integrated as explicit technical support. Although generative imagery is currently

adapting, work practices are already impacted. The majority of the editorial department now

develops articles and news editions dedicated to AI, and incorporates generative illustrations

from private platforms such as Open-AI, MidJourney, etc. Therefore a widespread use of

generative images in the journalistic sector. However, as discussed in the research analysis,

internal integration within publishing is yet sensitive due to a blurred legal framework of its

usage. Upcoming charters and laws should address the responsibility of platforms and the

protection of the work conditions of photographers, publishers, journalists, etc. In the coming

months, traditional press outlets should clearly position themselves on the use of AI in their

services to communicate potential risks. Overall, the research thesis demonstrates that

AI-generated images is a powerful tool that facilitates artistic creation and can add value to

journalistic activity. However, its usage in the field is heavily dependent on editorial

decisions, hence a proper set of regulations needed. Additionally, Artificial Intelligence could

transform existing journalistic techniques to guide ground reporting, as generative images

create fictional scenes from searches of testimonies.

Additional research is required to evaluate the profound impact of generative content

on the European media market. While this research thesis focuses on the perspectives and

experiences of French journalists and photojournalists, generative content is constantly

evolving, making the data analysis conducted potentially obsolete in the near future.

Furthermore, society is not fully aware of the potential impacts of generative content, so

additional researches on the topic will be necessary.
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