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Abstract: This paper explores how artificial
intelligence and machine learning technology
can be integrated into the workflows of a
modern newsroom, and the ways these
technologies are transforming the way
journalists work, their content, and their
editorial processes. We explore the impact of
algorithmic tools on the traditional proper
news reporting through a mixed method study
that consists of qualitative interviews with 78
news professionals and quantitative analysis
of patterns of Al adoption by 45 media
companies in North America and Europe. The
study deals with the three aspects, including
the introduction of AI/ML systems to
automated content creation, fact-checking,
and audience analytics; the problem of ethics
and professional concerns in decision-
making in editorials with the use of
algorithms; and the changing skills needed by
journalists when working in Al-enhanced
newsrooms. The results indicate that in
addition to efficiency in data processing and
investigative  reporting (73%  of the
organizations surveyed reported that Al
technologies increased their productivity),
there are also some serious issues related to
editorial autonomy, biased algorithms, and
upholding journalistic principles. We found
out that there was a structural contradiction
between technological optimization and
traditional  gatekeeping roles and the
consequences of the media credibility and the
democratic dialogue. The paper will suggest
a model of responsible Al integration, which
is focused on both innovation and journalism,
human control and algorithm responsibility.
The study is a contribution to the literature on
computational journalism, as well as useful
advice to media companies in the digital
transformation period.
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1.0 Introduction

The intersection of artificial intelligence and
journalism represents one of the most
significant transformations in media history,
although its implications remain highly
contested. Unlike earlier technological
disruptions—from the telegraph to desktop
publishing—artificial intelligence challenges
not only the speed of journalistic production
but also its epistemological foundations. In
the cases when the Associated Press said in
2014 that it would implement automated
systems to produce thousands of quarterly
earnings reports, the initiative was massively
presented as an efficiency improvement
(Graefe, 2016). However, in the next ten
years, the situation has changed greatly and
now the simple template-driven automation is
long gone. Newsrooms are now using
advanced machine learning to find leads on
investigations, anticipate reader reactions,
check multimedia, and even write prose
narrative that readers can hardly tell was
written by humans (Diakopoulos, 2019).

This change comes at a time when journalism
is faced with an existential crisis. The total
revenues of advertising have dropped over 60
percent since 2006 and the newsrooms are
now required to reduce the number of
reporting staffs and also expect the rest of the
reporters to work harder (Grieco, 2020). The
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economic rationale supporting the use of Al
seems impossible to avoid: algorithms can
process datasets too large for human analysis,
analyze hundreds of sources of information at
once, and even generate some types of content
at close to zero marginal cost. However, the
same rationale covers real issues of the
democratic role of journalism. When
newsroom algorithms prioritize engagement
metrics instead of the interests of society,
when they are designed in a way that
systematically filters out certain viewpoints
by using biased training data, when they are
systematically designed to wundercut the
professional judgment that journalism is
supposed to be based on, instead of content
production, then efficiency gains may
ultimately undermine journalistic values.
Academic research on computational
journalism has developed rapidly; however,
significant gaps remain. Preliminary studies
concentrated on automated creation of
content, analyzing the quality and acceptance
of articles generated by the algorithm by the
readers (Carlson, 2015; Thurman et al., 2017,
Zhaxylykbayeva et al., 2024). Previous
studies have shown that readers are often
unable to consistently differentiate between
automated and human articles, especially in
formulaic areas such as financial reporting
and sport summaries, even when they are told
about the use of algorithms. Further recent
research has expanded to include algorithmic
news curation (Napoli, 2014; Gilardi et al.,
2024), factchecking systems (Hassan et al.,
2017) and the philosophical consequences of
algorithmic gatekeeping (Moeller, 2018).
Nevertheless, the majority of available
researches consider the question of single Al
applications one-on-one instead of examining
how they affect newsroom culture and
journalism overall. Further, the literature has
been inclined either to the ecstatic perspective
of technology or the dystopian perspective
without sufficient attention to the gaps in real-
world implementation.

Despite growing scholarly attention, there
remains limited empirical understanding of
how artificial intelligence is integrated across
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newsroom structures and professional
practices.The current research seals these
gaps by conducting systematic research on
the way Al integration occurs in practice in
various organizational settings. Instead of
asking binary questions of whether Al is good
or bad in journalism, we explore how various
newsrooms manage the conflicting demands
of their economic conditions and editorial
principles, effectiveness versus quality,
creativity versus conservatism. Accor dingly,
this study is guided by three fundamental
research questions: The first question is what
exactly have newsrooms implemented with
AI/ML technologies, and how does the
pattern of adoption depend on the type of
organization, its size, and geographic place?
Second, what do these technologies change
the material labor of journalism, both the
daily work, professional associations and
editorial decision making that comprise the
life of a newsroom? Thirdly, what are some of
the ethical and professional issues with
algorithmic integration, and how are reporters
and news organizations trying to overcome
them?

To address these questions, a mixed-methods
research design was employed.. This study
adopts a broad definition of algorithmic
newsrooms, encompassing the systematic
application of computational systems to aid
editorial decision-making, content-
generation, or relations with audiences. It
involves not only fully automated content
generation , but also Al-assisted reporting,
automated news  curation, predictive
analytics, and automated fact-checking, as it
is accepted that the impactful changes can be
seen not as replacement of human abilities but
as their augmentation. The data used in our
mixed-methods study is a combination of
semi-structured  interviews  with 78
journalists, editors and news executives in 45
organizations and quantitative survey data on
the rates of AI adoption, organizational
features and professional attitudes. Such a
methodological pluralism enables us to
simultaneously describe the quantifiable
aspects of Al integration (levels of adoption,
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productivity measures, cost formations) and
the interpretive values that journalists assign
to the transformations.

The findings make simple accounts of either
technological redemption or professional
extinction difficult. We record significant
differences in the newsroom attitude toward
Al, with some adopting cautious
experimentation  and others completely
changing. The successful companies that
adopt Al technologies have some common
traits: the willingness of the leaders,
substantial resources spent on employee
education, the presence of ethical standards,
and, most importantly, the understanding of
Al as a complement to human judgment and
not its substitute. On the other hand, the main
issue in organizations that introduce Al is that
it is used as a primary cost-cutting tool, i.e.
automation implemented to downsize the
staff, instead of increasing its reporting
capabilities, which is frequently met with
resistance, quality issues, and eventual
failure. The difference is important: Al can
give journalists the chance to investigate
more ambitious projects by automatizing
routine tasks, or it will deskill the profession
by making journalists appear as editors of the
machine work. The question of the direction
that will be followed, is not about technology
itself, but institutional decisions regarding
implementation.

There are three tensions which become
especially salient. First, journalistic ideas
about public interest are in conflict with
algorithmic optimization pressures. The
overall impact of recommendation systems
that put engagement over civic significance,
of automated topic discovery that emphasizes
trending discussions over underreported
problems, may negatively affect journalism’s
democratic function even as individual

articles can gain more popular transactions
using the limited scales of success. Second,
many Al systems are transparent, which
brings accountability problems. Journalists
always could justify and rationalize their
editorial decisions; algorithmic suggestions
made

by proprietary machine learning
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formulas do not offer this. Third, the
introduction of Al requires new skills like
statistical literacy, computational thinking,
and skeptical analysis of algorithmic systems
that challenge traditional models of
journalistic training These dynamics have far-
reaching implications. of journalists and may
establish new lines of control between
technically skilled data journalists and their
peers.

These  dynamics  have  far-reaching
implications. that go beyond newsrooms to
the rest of the information ecosystem.
Journalism can be a very important institution
of democratic responsibility, social glue and
sense-making. In the event that Al
implementation promotes the ability of
journalism to perform these roles, namely,
enabling it to be more rigorous in its
verification, probe more deeply at more
complex systems and understand more subtly
various communities, it must be welcomed
despite its associated difficulties. When, on
the contrary, it is hastening the process of
journalism being fragmented, sensationalized
and captured by elites, it must be resisted no
matter the efficiency benefits. According to
our study, the future of journalism will
depend largely on decisions made by news
organizations, technology companies,
policymakers, and scholars during this critical
period. by the newsrooms, the technology
firms, the policy makers, and journalism
scholars during this critical time.

2.0 Methodology

The study adopted a sequential mixed-
methods research  design  combining
qualitative and quantitative approaches to
capture both the breadth and depth of Al
integration in newsrooms.

The study was conducted between January
2023 and December 2024, a period marked by
rapid Al development following the public
release of large language models.

2.1  Research Design and Sampling

Purposive sampling was employed to select 45
news outlets representing a wide range of
organizational settings. The selection criteria

s
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included (1) active experimentation with or
deployment of Al technologies, (2) willing to
provide access to staff and documentation, (3)
variation across key dimensions such as size
(large  national outlets vs. regional
newspapers), media type (print, broadcast,
digital-native), ownership structure
(commercial, public service, nonprofit),
geography (United States, Canada, United
Kingdom, Germany). The sampling strategy
prioritized analytical generalization rather
than statistical representativeness, enabling
systematic comparison across organizational
types; however, the findings cannot be directly
generalized to all newsrooms.

Within participating organizations, snowball
sampling was used to recruit 78 individual
participants, beginning with editors and Al
project leads who nominated relevant
colleagues. The respondents were professional
journalists (n=42), editors and desk chiefs
(n=21), the technology staff (n=8), and the
executives (n=7). The sample is analytically
relevant because it focuses on practitioners
directly involved in Al integration rather than
external observers. The demographics were
not extremely diverse: 45% women, 55% men;
the age was 24 to 67 years (median 38); the
years of experience were 2 to 43 years (median
12). Informed consent was obtained from all
participants in accordance with protocols
approved by the [Institution] Research Ethics
Board.

2.2 Data Collection

Semi-structured interviews, with an average
duration of 75 minutes, constituted the
primary data collection method. which were
conducted through video conferencing, and
audio-recorded with participants’ consent.
The interview approach was flexible and
responsive...The interview guide included 5
thematic sections: personal experience with
Al tools in everyday work, views on benefits
and challenges, training and  skill
development, ethical issues, and the future of
journalism. The interview approach was
flexible and responsive, and gave respondents
space to highlight the issues that they
considered of the greatest importance instead
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of following the set questions (Rubin &
Rubin, 2012).

In addition to interviews, an organizational
survey was administered to all 45
participating news organizations, , and which
were filled in by the appointed Al project lead
or technology director. The questionnaire
captured information on Al technologies
deployed, implementation plans, financial
investments, productivity indicators, and
organizational policies. This quantitative
element allowed systematic organizational
comparison and finding out patterns of
adoption.

Organizational = materials—including Al
ethics guidelines, training programs, internal
memos, and technical documentation—were
analyzed to provide institutional context.
Informal newsroom observations were
conducted in 12 organizations where on-site
access was possible, although COVID-19
restrictions limited this component.

2.3 Data Analysis

Interview transcripts were analyzed using
thematic analysis following six stages:
familiarization, initial coding, theme
development, theme review, theme definition
and naming, and report production (Braun &
Clarke, 2006). A subsample of transcripts
was independently coded by two researchers
to assess inter-coder reliability (Cohen’s k =
0.82). A subsample of transcripts was
independently coded by two researchers to
assess inter-coder reliability (Cohen’s x =
0.82). ,and the rest of the transcripts were
divided and they had regular meetings during
which they discussed emerging trends and
clarified the ambiguities. NVivo 12 software
was used to support coding and cross-case
comparison. Survey data were analyzed using
descriptive statistics and chi-square tests to
examine associations between organizational
characteristics and Al adoption patterns using
R statistical software. Qualitative and
quantitative findings were integrated through
iterative comparison to identify convergence
and divergence across data sources.

2.4 Methodological Limitations
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Several methodological limitations should be
acknowledged. To begin with, our sample is
skewed towards the organizations that are
already devoted to Al experimentation; the
newsrooms, which are not interested in Al
integration or just cannot afford it, are
underrepresented, which might lead to biased
results favoring positive evaluation. Second,
self-reported productivity and quality data is
prone to social desirability bias; organizations
may overreport successes and underreport
challenges due to social desirability bias.
Thirdly, Given the rapid evolution of Al
technologies, some findings may become
time-sensitive, particularly regarding specific
tools. Finally, we do not have sufficient
coverage of other regions of the world where
newsroom structures might be different due to
varying technological frameworks, regulation
regimes, and news cultures, to make
generalization.

3.0 Results and Discussion
3.1 The Landscape of AI Adoption
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Our survey data reveal substantial but uneven
Al adoption across participating newsrooms.
The survey findings further indicate
significant but uneven adoption of Al
technologies across participating newsrooms.
Table 1 shows major adoption rates of Al
applications categories. Audience analytics
tools show the highest level of adoption
(89%) indicating their commercial
importance as well as approximate technical
maturity. The use of automated content
generation is still less developed (38%), and
is focused on more organized areas such as
financial reporting and sports where template
based systems have been shown to work well.
Interestingly, the percentage of AI fact-
checking and verification systems adoption is
higher (56) than automated writing, which
could indicate that newsrooms focus on
applying Al to complement, rather than
supplant, human journalism. This suggests a
predominantly augmentation-oriented
implementation strategy.

Table 1: Adoption rates of Al technologies across application categories

Application Category Adoption Rate Median
(%) Implementation Year

Audience analytics & 89 2018

personalization

Automated fact- 56 2020

checking/verification

Content recommendation 71 2019

systems

Investigative data mining 42 2021

Automated content generation 38 2019

Multimedia content analysis 33 2022

Patterns of adoption are also strongly related
to organizational size (3* = 23.7, p < 0.001).
The big national outlets have a higher average
number of Al application types with 4.2,
versus small regional newspapers at 1.8,
which is a difference in resources. One of the
editors in one of the 40-person newsrooms
was honest in his explanation of the
challenge: “ are interested in Al, absolutely.
However, we do not have someone to figure
out machine learning, we do not have the data

infrastructure it needs, and we can barely keep
the basic things running”. This observation
highlights how Al can strengthen the pre-
existing inequalities of journalism, as
organizations  with  hefty  resources
concentrate their powers in their hands whilst
smaller newsrooms that may be serving
already in information-poor communities lag
even more .

There were also some geographic variations,
as the FEuropean newsrooms revealed a
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relatively greater agreement to Al ethics (74%
vs. 52% in the case of North American
newsrooms), which could be associated with
stronger regulatory pressure on Al and
proposed Al legislations. Nevertheless,
American newsrooms were at the forefront in
the use of audience analytics (96% vs. 81%),
which is more in line with higher commercial
pressure and data-driven culture.

Fig. 1 provides an overview of how the
concept of Al implementation can restructure
newsroom processes by comparing the
traditional and Al-enhanced processes of
investigative reporting. The diagram shows
that Al has its greatest impact on large-scale

Traditional Investigative Reporting

3 Human-dominated

Fig.

= Al involvement
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data collection and initial analytical
processing, which are the spheres related to
the pattern recognition on massive amounts of
data, but human judgment still prevails in the
source cultivation, ethical discussion, and
narrative building. This is what was evident
throughout our interviews. According to one
of the investigative reporters: “Al will help
me to find the story quicker. It will be able to
identify any anomalies in procurement
databases which would have taken me weeks
to do manually. But which anomalies count,
how to know the political situation, how to
persuade people to speak, that all is human”.

Al-Augmented Investigative Reporting

I Human-Al collaboration

1: Comparative workflow model of the conventional process of investigative

reporting (left) and Al-enhanced process (right).

The boxes (in Fig. 1) in blue are the ones that
involve Al and the boxes in orange are mainly
human activities. Observes how Al tools are
concentrated in the phases of data processing
but the formulation of relationships and moral
judgments are still controlled by humans.

3.1 Journalist Experiences and Attitudes
The results of the survey showed the
complicated, contradicting attitudes to the Al
integration. Aggregate sentiment data is given
in Table 2. Although 68 of the respondents
affirmed that AI will support journalism in

general, only 41 affirmed that they feel
optimistic about Al affecting their work in
particular- a gap that creates legitimate reason
to worry that the advantages will be created to
the institutional level as opposed to the
individual practitioners. This trend was
particularly strong in journalists in the middle
of the careers (1020 years experience) who
are very knowledgeable in the domain but
might not be proficient in calculations, as
more and more are demanded in algorithmic
Newsrooms.
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Table 2: Journalist Attitudes to Al Integration (N=78 respondents)
Statement Agree Neutral Disagree Mean

(%) (%) (%) (1-5 scale)

Al will make 68 19 13 3.71

journalism better

overall

| am optimistic about 41 31 28 3.09

Al's impact on my job

Al threatens editorial 47 29 24 3.26

independence

My organization 32 18 50 2.61

provides adequate Al

training

Al-generated content 87 9 4 4.51

should always be

disclosed

Algorithmic bias is a 79 15 6 4.22

serious concern

Attitudes based on the way Al was presented
and used were significantly different
according to the qualitative interviews. The
levels of enthusiasm among journalists who
participated in Al adoption decisions, i.e.
those who assisted in tool selection, setting
guidelines and forming implementation, were
significantly higher than among those who
were forced to use Al on a top-to-bottom
basis. The newsroom consultant of one
reporter who consulted his staff heavily
during the implementation of Al called it
empowering, which was an  honest
description. I said “we should attempt to use
natural language processing to analyze
thousands of court documents, the editors
agreed, we collaborated with the technology
team on its development”, and it helped us to
write a story that would not have been
possible otherwise. This is in contrast to a
journalist whose company introduced
automated content creation as a way of
primarily reducing the number of people:
“they refer to it as Al augmentation, but it is
actually all about creating more with less. We
are supposed to fact-check Al-generated
articles and not self-report, but in a way, the
quality is worse”.

Training shortage turned out to be a major
aggravation. Only a third of the respondents
believed their organization offered sufficient
Al training, but 73 percent of respondents
thought that acquiring Al literacy was either
“essential” or “very important” to their career
growth. This gap signifies the newness of Al
integration as well as the difficulty of working
out proper training programs. Some
newsrooms  have  collaborated  with
universities or technology firms to offer
workshops, but these are piecemeal and
under-invested compared to demand.

3.2 Ethical Challenges and
Accountability

The most widely mentioned ethical issue
became algorithmic bias, which was raised by
79% of survey participants and is also a topic
that was widely brought up during interviews.
The following bias mechanisms have been
identified by journalists: the training data
contains fewer representatives of some group,
the  optimisation  criteria  encourage
engagement rather than accuracy, and the
classification  systems  introduce the
problematic types. A case study of how it got
very enlightening was the automated topic
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classification by a news organization to direct
the incoming stories. Articles concerning
women in business were always grouped
under the “lifestyle” category and “not
business”, and this strengthened gender
stereotyping. The issue was due to the fact that
training on historical archives where this kind
of categorization had been the norm, Al
serves to perpetuate, but not to overcome,
biases of the past.

This trend was repeated in several Al
applications. A content recommendation
system in a large news outlet systematically
underreported stories on some geographic
areas not due to deliberate programming but
because of historical traffic patterns formed
by the decisions made by the previous editors
and the demographics of the current audience
formed feedback loops which were reinforced
by algorithmic optimization. Societies that
had initially gotten less coverage were
reduced even more as the system came to
suggest content that had already performed
well. This issue was only identified when the
organization was complaining about their
neighborhood not being covered by the news,
and an audit of the algorithmic amplification
of existing bias was performed and found.
Such bias needs multi-faceted approaches in
order to deal with it. Some newsrooms have
also formed algorithmic bias review boards
made up of journalists of various
backgrounds and periodically scrutinize Al
systems on troublesome trends. These
committees use both quantitative approaches,
such as the patterns of recommendations
analysed by demographic, geographic, and
topic areas, and qualitative evaluation of the
correspondence between the outputs of the
algorithms and the values of journalism. A
committee of one organization found that the
automated story selection algorithm used by
the  organization had  systematically
deprioritized  education  coverage, as
education stories did not produce instant
traffic as compared to breaking news stories,
although surveys of readers indicated they
were interested in education issues. The
committee advised the committee to modify
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the algorithm so that editorial evaluation of
story value and the activity metrics are
weighted, leading to less biased coverage.

Technical interventions are also important.
Other newsrooms have had fairness limits to
their Al models which they put in place such
that some content categories must be given
minimum representation irrespective of the
predictions made. Others use adversarial
testing, in which teams intentionally seek to
find edge cases and failure modes of Al
systems before release. A potential solution is
such things as “bias bounties”, or monetary
incentives to employees who report negative
results of the algorithms they are exposed to,
akin to bug bounties in software design. This
approach crowdsources algorithmic
responsibility and increases employee
consciousness of the possible bias processes.
This issue goes outside of the technical
solutions into some basic questions of what
fairness is in journalistic situations. Should
news recommendation systems seek to
maximize user satisfaction at the individual
level, or should they instead act in the interest
of civic education despite it potentially
displeasing users? Should automated topic
classification systems maintain historical
categories so as to be consistent, or make
effort to eliminate legacy biases? The
questions do not have general technical
answers since they have judgments on values
of the purpose of journalism. The most
considerate organizations that we visited view
algorithmic bias not as a solved issue but as
the issue that needs constant attention, a
variety of views and readiness to make long-
term journalistic purpose more important than
the optimization of short-term indicators.

Table 3 records practices in disclosure
concerning use of Al, showing that there is a
lot of discrepancies. Although the wvast
majority (87% of respondents) supported the
idea that Al-generated content must always be
disclosed, only 38% of companies had a
regular disclosure policy. Most outlets report
on fully automated articles but not Al-assisted
reporting, which provides a misleading
dichotomy that blurs the range of human-Al
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cooperation. On one of our editors wrote: “We
brand stories that our algorithm writes all the
way. However, when a journalist applies Al to
data, or when an editor applies Al to propose
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headlines, we do not say anything. Where do
you draw the line? The truth of the matter is
that we have not found out yet”.

Table 3: Disclosure Al practices among the News Organizations (N=45)

Disclosure Practice Organizations Percentage
Consistent disclosure of all Al use 17 38%
Disclosure of fully automated content only 21 47%

Ad hoc/inconsistent disclosure 5 11%
No formal disclosure policy 2 4%

Transparency issues go past the disclosure to
explainability. Most of the Al systems,
especially the ones based on deep learning,
are black boxes whose decision-making is not
easily interpretable. This obscurity brings
about accountability issues in instances where
algorithmic recommendations are untrue or
prejudiced. Journalists who are used to
justifyifying and justifying editorial decisions
can no longer do so when it is algorithms that
offer them recommendations with which they
cannot be completely familiar. One of the
investigating  editors  explained  the
predicament: The data mining system we
have alerted us to a spending pattern that
might have been fraudulent. It was most likely
so- the pattern was suspicious. However,
when I attempted to tell our lawyer why we
felt that it was suspicious I realized that I was
simply repeating myself by saying the
algorithm told me so. And that will not do a
story that charges a man with corruption.

A number of organizations have responded by
adopting algorithmic auditing processes such
as external auditing by ethics boards or third
parties of Al systems. Some have
implemented explainable Al systems that aim
to give explanations that can be understood on
the reasoning behind a recommendation, but
which usually compromise predictive
accuracy in the name of transparency. The
most advanced experience that we had was a
newsroom that has extensive records of all Al
systems with training data  sources,
performance  indicators, and  known
limitations, all of which can be accessed when

assessing algorithmic recommendations by
editors.
3.3 Productivity and Quality Trade-offs

Fig. 2 shows the data on the reported
percentage changes in productivity after the
implementation of Al, disaggregated by the
type of task. The organizations state that they
save a significant amount of time on data
processing and standard content generation,
areas that are most developed in the Al
application. Yet, complex investigations and
breaking news coverage do not have as large
gains, and having an additional overhead at
the hands of algorithmic tools might not have
the same benefits.

The measurement of quality is more difficult
than the productivity measurement due to the
multidimensional structure of journalism and
the debatable quality requirements. We
showed experienced editors 120 pairs of
articles (one human-written, one of an Al-
generated or highly-Al-assisted article) in a
systematic comparison on the grounds of
accuracy, depth, clarity, and reader value.
Findings indicated that there was no
significant quality gap in the category of
simple factual reporting (quarterly earnings,
sports summaries, weather), minor human
advantage in the category of explanatory
journalism, and massive human advantage on
the category of investigative work and
breaking news. Importantly, however, there
was a lot of variation under these aggregate
patterns. There were articles that were as good
or as human-only articles that were assisted
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by Al, and those that had other minor errors
or did not capture the main context. The lack
of consistency is problematic in itself: it is not
possible for the readers to trust that one can
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easily identify and weak Al

contributions.

strong

Investigative |
reporting

Breaking news
coverage ]|

Explanatory |
journalism

—_— +12%

——t——— +8%

Content
curation

————- +23%

Sports 1
summaries

Routine financial |
reporting

Data processing

+48%

H52%

Nate: Positive values indicate time saved

10

o 4

=10

20 30 40 50 60

Percentage Change in Time Required (%)

Fig. 2: The reported productivity change of each journalistic work task at the point of
implementation of AL. Bars are median percentage change over time in time required, and
error bars are interquartile range. Record large increases in structured work (data
processing, routine reporting) and little or no improvement in complex work involving

the use of judgment and adaptability.
Some of the respondents mentioned that the
best use of Al might be the ability to do what
would be considered more ambitious human
reporting. One research group explained that
it used machine learning to analyze 15 years
of campaign finance records, which is way
too much data to analyze manually. The
artificial intelligence singled out the
suspicious patterns, and reporters used the
conventional means of research: public
records requests, interviews with the sources,
and the analysis of documents. The resulting
series won great prizes and led to policy
change. “Without Al, the lead reporter thinks
that story does not occur. However, the Al
patterns remain mere correlations in the
absence of the human judgment and the
human effort in the field of legwork™.
3.4 Organizational Adaptation and
Professional Identity

The implementation of Al stimulates the
reorganization of the companies, and new

positions appear at the border of journalism
and technology. Generally, numerous
newsrooms have developed roles such as
"automation editor," "computational
journalist," or "AI ethics lead" that were not
previously in existence five years ago. The
above-mentioned  roles  are  usually
characterized by hybrid skills: journalistic
sense and programming expertise, statistical
knowledge, and the knowledge of machine
learning principles. The appearance of such
roles brings up the issue of professional
boundaries and ranks. Do computational
journalists constitute a professional sub-
specialization in journalism, as would be a
foreign or investigative correspondent? Or are
they a radically new description of what
journalism demands?

Fig. 3 shows rankings of journalists on skills
required in future career success of the
journalists used between their current
perceptions and their perspectives of five
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years ahead. The most significant changes in
relevance are projected to come in data
literacy and critical assessment of algorithmic
systems, though the importance of
conventional skills, such as interviewing and
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implies gradual change over a revolution:
journalists expect to require more extended
competencies but do not give up the old
practices.

writing, is also still viewed as high. This trend

Note: Largest projected i

in comput

I skills

Multimedia e
production

Soning ﬁ
reasonlng

Al system
evaluation

—

Programming/
coding

-

Statistical
reasoning

-
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Fig. 3: The importance of skills in the view of journalists: present (2024) and projected

(2029). Skills on S-point scale, 1= not important; 5= essential. Indicate highest growth
rates of computational skills with conservative relevance of traditional competencies
indicating augmentation, but no replacement of core journalistic competencies.

The issues of professional identity permeated
our interview data. Several respondents had
difficulty defining what journalism is, being
uniquely human in the era of algorithms
generating content. Others had focused on
relationship-building and trust-fostering as
social processes that cannot be reduced to
mechanisms. There are others who were
referring to ethical judgment and moral
reasoning as distinctly human abilities. A
third party emphasized creativity and lateral
thinking, the capacity to make unusual
associations and follow unusual lines that
algorithms, which have been conditioned to
find based on the known patterns, can
overlook. One of the veteran journalists said:

Al can explain what has happened. But
journalists elaborate on why it is important,
who it impacts, and what ought to change.
That involves knowing power, putting
yourself in the position of other people, and
damning. Algorithms don’t give a damn.”

This act reflects on an effective vision of
human-AlI cooperation. Instead of posing the
question whether Al will substitute with
journalists, which frames the issue in a way
that clouds rather than sheds light on it, we
can pose the question how Al can enhance
specifically human talents. Algorithms are
better in scale, quickness and pattern
identification; “humans are better in context,
judgment and meaning-making”. Those
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newsrooms which successfully adopt Al are
more likely to adopt this complementarity,
where machines are left to perform those
tasks in which they have a comparative
advantage and human effort is left to perform
work that requires interpretation and ethical
consideration.

A number of our case studies can demonstrate
how we implemented this complementary
approach in practice. One mid-sized
metropolitan newspaper wrote an Al system
to check thousands of municipal government
meetings, planning commission hearings, and
school board sessions over a large
metropolitan area, which would have taken
impossibly large reporting staff to do
manually. The system records the meetings,
detects any possibly newsworthy content with
keyword  recognition @ and  anomaly
identification, and issues alerts to the human
reporters. The effect, as expressed by one of
the journalists: Previously, we only attended
about 5-percent of such meetings, typically of
the main city. We now receive notices on the
exciting things that are occurring in the
suburbs that we never had. The Al does not
write the stories, but he makes us know where
to find them. The number of local
accountability stories in this newsroom grew
by 40 percent, without having to hire new
staff. Instead of spending time sitting in the
meeting room, the reporter time would be
devoted to proper investigation and writing.
Compare this with another organization that
adopted  automated  earnings  report
production due to, mostly, the aim of cutting
down business reporting employees. The
system generated technically precise pieces of
articles but lacked the subtlety that a human
reporter would pick up on — a CEO using
hedging language to hint at future issues, an
odd line entry that can be buried in the
financial statement, or a little general industry
trends. As one of the largest corporations
available in their coverage area was going
bankrupt six months after the Al system
started covering it, editors understood that the
warning signs existed but were overlooked by
algorithmic reporting. As one of the editors
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said: “The AI wrote articles which are
grammatically correct regarding the earning
numbers”. But it did not know what the Fig. s
were. We fired the journalist who would have
anticipated this. The newsroom then re-
employed business employees and positioned
Al as a preliminary analysis tool instead of
final reporting.

Such opposing results are an indication of
different underlying philosophies on the role
of Al. Organizations that take Al as an
instrument to achieve the conventional
objectives of journalism more easily were
more likely to achieve successful integration.
Those who consider Al through the economic
prism first and foremost as a labor
replacement, tend to find their supposed cost
reductions disappear once quality issues are
found. This difference is important since it
does not only affect the approach to
implementation but also employee morale,
investment in training, and eventually
journalism.

3.5 Democratic Implications and Public
Interest

The overall impact of Al applications on the
democratic role of journalism is perhaps the
most significant but least comprehensible
aspect of such change. According to our data,
there are reasons to be optimistic and
something to be worried about. On the
positive side, Al facilitates investigative
journalism, which in other cases would have
been impossible. Now reporters are able to
search through millions of documents, they
can find patterns in huge amounts of data, and
they can find the stories that strong forces
have been able to keep hidden. Some of the
participants recounted research studies that
were facilitated by Al and yielded valuable
accountability,  such  as  uncovering
corruption, reporting discrimination, and
revealing environmental abuse.

A notable case that was made was when three
newsrooms collaborated to conduct a study
using machine learning to analyze 10 years of
police-disciplinary  records in  various
jurisdictions. Patterns of misconduct had long
been suspected by human reporters to be
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swept under the rug with officer transfers
between departments, the individual officers
being almost impossible to follow through the
piecemeal record systems. The Al system
found officers who had multiple misconduct
claims across agencies and showed that it was
a systemic issue of departments employing
officers who had been fired elsewhere due to
a gross violation. The resultant investigation
resulted in legislative changes that
necessitated the centralized monitoring of
police disciplinary records- a tangible policy
deliverable that was made possible by using
algorithmic analysis.

Likewise, environmental journalists talked of
their use of AI to process satellite data,
pollution monitoring data on a sheer scale that
could not have been analyzed manually. The
uncovering by one newsroom of how
industrial pollution was occurring was
combined with machine learning analysis of
satellite pictures and automated processing of
air quality sensors data to uncover patterns of
illegal emissions. The Al sounded alarms on
the outlier patterns of emissions during
weekends and nights, when little regulatory
supervision existed, which gave leads that
were then vindicated by reporters using on-
ground reporting and  whistle-blower
interviews. According to the reflection of the
lead reporter: This time we had the satellite
photographs and sensor information, but it
was as haystacks and needles. The needles
were located by the Al; we only had to make
them significant and justify why.

On the other hand, algorithmic optimization
usually favors involvement to public interest.
As recommendation systems choose to rank
content that produces clicks and shares, those
stories that are significant, but not sexy,
regarding policy, governing, and complicated
social topics are systematically discriminated
against. One of the editors explained the
pressure simply: “according to our analytics,
investigative articles on municipal zoning
receive approximately one tenth of the traffic
of celebrity gossip. When we are maximizing
over engagement we only cover less zoning.
But zoning stipulates who is able to afford to
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live where and this continues to safeguard
segregation and inequality. It is more
important than gossip about celebrities,
although fewer people will use it."

This dynamic is related to general issues of
filter bubbles and polarization. To the extent
that Al-based personalisation engines present
users with increasingly relevant content
according to their already formed
preferences, the ability of journalism to
generate collective meaning across social
boundaries might be worn down. This
possibility was of great concern to us based
on our interview data. Several -editors
mentioned that they were conflicted with the
idea of tension between personalization and
the development of reader loyalty versus the
role of journalism in cultivating common
knowledge and shared communal dialogue.
The dilemma was described by one news
director: “Personalization works. Individuals
interact with content that is more relevant to
them. But in the event that all receive varying
news how do we converse collectively around
common problems? Democracy must have
certain common informational ground.

Some newsrooms have tried to reverse this by
directly embedding measures of diversity in
recommendation algorithms, so that users
should not be exposed to content and subjects
that fit their consumption patterns. One
company adopted what they described as
civic vegetables, that is making sure that any
customized news feeds contained set
percentages  of  governmental  news,
international news and other subjects that the
reader might not particularly choose but
which the editors considered significant to
informed citizenship. The system monitored
the level of users actually using these civic
vegetables and discovered that the short term
engagement was lower, though the longer
term commitment to readership and
subscription renewal was in fact more intense
with more diverse content being viewed. This
observation implies that hypersensitive
engagement optimization can become self-
destructive even by its criteria and lacking
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more profound patterns of establishing
sustainable relationships with readers.

The effect it has on individual newsrooms
spills over to the organization of the larger
information ecosystem. Information
inequality could worsen in case Al capacities
are concentrated among several news houses
with resources. We had significant differences
in the use of Al between large national and
small local newsrooms among our data. This
gap is important since local news has unique
democratic functions, it checks local
government, reports on local institutions, and
presents information that local civic actors
need to take part in politics. The local
newsrooms that do not have access to Al tools
that will allow them to gain efficiency when
their bigger competitors already do so risk
becoming increasingly competitive
disadvantaged at a time when the local news
is already being threatened. Some participants
proposed that collective methods that could
democratize access to algorithmic capabilities
include collective infrastructure of Al, open-
source software, cooperative investments,
and so forth. Certain regional news
associations have been working on the
development of shared Al systems, which
member newsrooms may utilize, which
demonstrates the potential to overcome the
lack of capabilities, but such initiatives are
limited and lack adequate resources.

3.6  Toward Responsible AI Integration
On the basis of our discoveries, we can
suggest a number of principles of responsible
Al integration in newsrooms. To begin with,
safeguard human editorial. Al must not make
editorial decisions, but provide information,
and humans conserve their power and
responsibility. Organizations that retain a
strong human control, despite the resulting
decrease in efficiency, have a higher quality
and do not exhibit the most vicious

consequences of algorithmic optimization.
This principle dictates that the institutional
design must be built in such a way that Al-
based recommendations are as inputs to
human decision-making processes, and no
longer as

autonomous agents. Some
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newsrooms have adopted human-in-the-loop
systems, in which algorithmic output has to
be explicitly vetted by humans before
publication, which form accountability
checkpoints that isolate the occurrence of
automated mistakes and do not allow them to
reach their intended target readers.

Second, be more concerned about being
transparent and  explainable. Internal
(journalists disclosed the working of the Al
systems) and external (revealing to the
audiences) transparency become necessary in
accountability. It will necessitate spending in
explainable Al systems and documentation
practices, and training that will allow
journalists to be able to critically assess
algorithmic recommendations. It applies
transparency to accepting limitations:
multiple newsrooms have made it a practice
to disclose not only the use of Al but also
known constraints of particular systems,
establishing a feeling of trust in the readers
based on intellectual honesty, not technology
esotericism.

Third, deal with bias in advance with various
training data, periodic auditing, and human
inspection of algorithm results. Some
newsrooms have a bias bounty program,
which gives employees who discover
problematic patterns in Al systems a reward,
inspired by cybersecurity, which is expected
to work well with algorithm accountability.
The reduction of bias must be a continuous
process, not a one-time solution because new
forms of bias may appear, as systems develop,
and circumstances transform.

Fourth, invest in education and development.
The skill divide that we have recorded is not
going to be solved on its own accord; it needs
well-structured training programs that enable
journalists to be Al-literate, and the
technologists to be made aware of the
journalistic values and practices. Other
newsrooms have created internal data
journalism teams with productive roles (doing
computational reporting), and educational
roles (training other ranges of colleagues).
Universities as well as professional
associations must have a significant part to



Applied Science, Computing and Energy, 2025, 3(3), 545-560

play because they will need to revise their
journalism  curricula  to  incorporate
computational skills without sacrificing the
fundamental professional education of ethics,
sourcing, and storytelling.

Fifth, defend economic sustainability without
succumbing to the lure of using Al in this case
as the source of cost reductions. The usage of
Al should also increase the power of
journalism as opposed to merely cutting the
number. Companies, which define Al as an
enhancing technology instead of a
displacement one, are more successful and
less resisted. This necessitates reality
regarding the costs of implementation:
effective Al implementation will need a lot of
investment in technology, training, and
organizational restructuring. Newsrooms
must regard Al as capacity building being
longterm and not play it as a matter of
efficiency.

Sixth, encourage teamwork, not ownership.
Due to resource constraints on a lot of
newscasts and newsrooms, especially local
ones, open-source tools and infrastructure can
make Al more democratic. Development of
Al tools that are optimized to be used in
journalism cases and that are available to
newsrooms of any size should be supported
by industry associations, universities, and
philanthropic organizations.

Lastly, conduct continuous ethical reflection.
Al introduces new questions, which cannot be
addressed by the current journalistic codes of
ethics that were created in the pre-algorithms
setting. Newsrooms should have forums, such
as ethics committees, in-house and industry
discussions, where new dilemmas can be
wrestled over. The particular responses do not
necessarily have the same importance as the
searching under the skin of hard questions, as
keeping journalism ethically reflexive in the
algorithmic era.

4.0  Conclusion

This study of Al implementation in modern
newsrooms reveals a profession undergoing
fundamental transformation, as organizations
balance economic pressures with journalistic
ethics and professionalism, efficiency with
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quality, and innovation with institutional
legacy. The findings challenge both
deterministic narratives that portray Al as an
inevitable disruptive force and utopian
assumptions that journalism can remain
entirely free from algorithmic influence.
Instead, the results demonstrate that outcomes
are highly contingent on implementation
strategies, organizational culture, and the
nature of interaction between human actors
and algorithmic systems.n Newsrooms that
successfully integrate Al technologies tend to
treat them as complements rather than
replacements for human judgment. These
organizations invest in continuous training,
establish ethical governance frameworks,
maintain transparency in algorithmic use, and
avoid reducing journalistic practice to purely
optimization-driven processes. Such
approaches highlight the importance of human
oversight in preserving editorial integrity
while leveraging technological innovation.
uture debates should therefore move beyond
asking whether Al is inherently beneficial or
harmful to journalism and instead focus on
how it can be responsibly designed and
applied to strengthen journalism’s democratic
functions. The choices news organizations
make regarding algorithmic integration will
significantly shape not only the future of
journalistic practice but also the broader
information  ecosystems  upon  which
democratic societies depend, particularly as
Al capabilities continue to evolve.
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