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Abstract

This study investigates the intersection between generative artificial intelligence (GenAl) and
labour market by developing a comprehensive framework to analyse the current state of scientific
interest in this emerging topic. The research employs a quantitative methodology, using a
comparatively implemented bibliometric analysis, thus examining two major databases, Web of
Science and Scopus with the aim to provide a deeper understanding of academic landscape. The
research focuses on the database with the largest number of relevant papers, providing insight into
the concentration of academic activity in the field, both in terms of evolution over time, trends,
countries, keywords and authors with the highest research impact. The research reveals a
significant gap in the literature concerning the impact of GenAl in labour market, with only one
small percentage of papers addressing this topic. Key findings include a rise in publications post-
2018, particularly from the USA, Russia and China, and a lack of developed research networks. This
article concludes the further exploration of the implication of GenAl on the labour market is needed,
with potential directions for future research.
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1. Introduction

The explosive development of artificial intelligence in recent years is one of the most
widely debated topics, both in academia and labour markets, with its impact having a
potential that humanity is not yet able to fully anticipate. Ranging from artwork
completed with the help of artificial intelligence (Cole, 2024) to administration,
biodiversity, geolocation (Brumfiel, 2023), customer services and business (Teja, 2023) to
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warfare (Bergengruen, 2024, pp.30-35), economics (Georgieva, 2024) and education
(Bodnick, 2023), the implications of Al are undeniable. There is currently no major
industry that is immune to the changes brought about by artificial intelligence, passing
through what can be called the eternal spring of Al (Thomas, 2023).

While artificial intelligence is currently under the spotlight, the concept is not new. It was
introduced in 1956 by John McCarthy at the first conference on the subject, held at
Dartmouth College in 1956, just six years after Alan Turing, the father of computer
science, asked the question of whether machines can think. He defines artificial
intelligence as the science and engineering of machines with the ability to perform
intelligent tasks or reasoning processes similar to humans (Rossi, 2016).

The Covid-19 pandemic has accelerated the development of artificial intelligence to
expand the ways in which data analytics and technology can be used to combat the virus
(Mann et al., 2022). The war in Ukraine has also created a window of opportunity for
testing new technologies in real time and under real conditions, particularly by
corporations that use the opportunities generated by crises to brand new Al technologies
with the tested in Ukraine label, which has become a symbol of reliability (Bergengruen,
2024, pp. 30-35). In this context, generative artificial intelligence has become a
refinement of a sphere under constant pressure and necessity, with ChatGPT setting the
record for the fastest growing number of users (Hu, 2023).

Generative Artificial Intelligence (GenAl) specifically refers to Al models designed to
generate content in various forms, e.g. text, audio, images, videos, code, but also other,
less conventional, products such as molecules or 3D renderings, both unimodal pattern-
based (generating the same type of output as the input, e.g. text-to-text) and multi-modal
(generating outputs of different format, text-to-picture, etc.) (Banh & Strobel, 2023).

The ability to effectively assimilate generative artificial intelligence technologies while
exploring new possibilities for growth and differentiation is an influential variable on
which future business success will depend (Kanbach et al., 2024). Through the symbiosis
between human and machine, it unequivocally surpasses the results generated by human
intelligence alone or by artificial intelligence alone taken separately (Broussard, 2018). It
is clear that the development of this direction will bring paradigm shifts in the way many
industries operate, stimulating innovation. It remains to be investigated just at what pace
and to what extent this will occur. According to an Elsevier study, 95% researchers and
clinicians think Al will help accelerate knowledge discovery and, unlike the technological
revolution of the past, GenAl will have a greater impact on knowledge work, tasks
involving creativity and decision making, rather than physical labour (Elsevier, 2024).

The possibility to create quality digital content has facilitated the doubling of artificial
intelligence adoption by businesses in recent years. A McKinsey & Company study (2022)
shows that while only 20% of respondents were using this type of technology in 2017, by
2022 the percentage had already reached to 50%. OpenAl exceeded user expectations
with the launch of ChatGPT, which quickly generated impressive results (OpenAl, 2023).
This was followed by competing products such as Google's Gemini, Microsoft's Copilot
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and Adobe's suite (Adobe Firefly), as well as expanding to image generators (DALL-E,
Stable Diffusion, Midjourney), videos (Runway Gen-2) and coding tools (GitHub Copilot),
these are just some of the most popular tools based on generative Al that are being used
by professionals and amateurs.

Of course, beyond the obvious advantages, the expansion of the industry has also come
with a number of challenges, both in terms of practical, economic and educational
limitations in adoption by organizations (IMB Corporation, 2022), as well as relating to
legal (Bertolini, 2020), ethical (Floridi, 2023) and security regulations in the face of
deepfake (Chen & Magramo, 2024). Concerns have also been raised about the carbon
footprint generated by Al industries; a single search in ChatGPT can consume 100 times
more energy than a Google search, with data center emissions already exceeding those
from the aviation industry (Cho, 2023).

The top four largest companies in the world are information technology companies
(Apple, Microsoft, Nvidia, Alphabet), followed by Amazon, (Consumer Discretionary),
Saudi Aramco (Energy), Meta Platforms (IT), Berkshire Hathaway (Financials), Eli Lilly
(Healthcare) and Taiwan Semiconductor (IT), which provides insight into the actual focus
in terms of the current labour market and financial interest (Ventura, 2024). Accelerating
progress in Al and automation technologies is creating automatic disruptions in the labour
market and, while it may increase productivity in some spheres, on the other hand it raises
concerns about mass technological unemployment and the need to reshape skill
requirements, career opportunities and the distribution of workers across industries.
(Frank et.al, 2019). Moreover, automation directly correlates with employment stability
for existing workers taking on new tasks of higher quality (Dauth et.al., 2021).

In China, the development of the digital economy has a positive influence on the green
economy through the technological innovation of the industrial structure, insight that can
lead to the acceleration of the development of the green economy. (Wang et.al., 2024)
On the other hand, the US is refining its preference towards the growth of Gig economy
which operates on the principle that gig firms are based on a triangulation between the
worker, the customer seeking services and the algorithm, thus embracing technology and
increasingly changing the traditional concept of labour market, bringing more flexibility,
autonomy, but also more instability (Baber, 2024).

In this context, the present research seeks to explore the intersection of the dimensions
of artificial intelligence and generative artificial intelligence with the labour market, in
terms of research.

The research questions are:

Q1: How much attention has been given to the field of artificial intelligence, Gen Al, labour
market and their intersection in quantitative terms on two of the largest databases: Web
of Science and Scopus?

Q2: What is the evolution over time in the fields studied and what was the point of
intersection?
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Q3: What is the typology of articles and publications?

Q4: What is the geographical distribution of research and clusters of interest and
collaboration?

Q5: What is the profile of authors in relation to international collaborations and research
networks?

Answering these questions will provide a scenario of the current state of research in the
field of Artificial Intelligence, GenAl and labour market contributing to an overview of the
areas already researched, but also of areas that need further investigation.

2. Methodology framework

The bibliometric analysis uses research indexed in Web of Science (WoS) and Scopus, in
the fields of artificial intelligence, GenAl and labour market, and the intersection between
them. The research framework is built on a two-step model involving data collection and
data analysis.

In the first step, the data collection stage, an advanced search will be performed within
each database using keywords and relevant terms in the field. It also involves filtering and
downloading of articles and their bibliometric information in the field of Al, GenAl and
labour market, as well as those at the intersection of Al and labour market and GenAl and
labour market.

The data analysis will first be done at a comparative level between the two databases,
then we will continue with the one with the most entries and use an in-depth analysis
utilizing VOSviwer to identify trends, co-occurrences, authorship, geographical presence
and research networks, types of relevant papers, citations, etc.

VOSview is a software tool designed for building maps based on network data and for
visualizing and exploring these maps both in the overview and in depth. VOSview can be
used in building networks related to scientific publications, journals, researchers,
organizations, countries, keywords that can be linked and grouped into clusters of
interest. The application also provides three types of visualizations: network, overlap and
density visualizations (Van Eck & Waltman, 2023).

3. Results

Data extraction was done on a comparative level between WoS and Scopus. Even though
the papers identified by the keywords artificial intelligence, Generative Al and labour
market are similar in the two databases, the intersection of the two concepts with labour
market is significantly more pronounced in Scopus. Searching by the keywords artificial
intelligence and labour market returned 147 entries in WoS, compared to four times as
many hits in Scopus (623) which led to the decision to continue the in-depth search in this
database. Another aspect that we can observe is that artificial intelligence is an area of
particular interest, with the number of searches available being around 600 thousand in
each database. GenAl and labour market are of similar interest as independent fields, but
the papers that have addressed both topics are surprisingly low. Only 2 contributions in
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WoS and 15 in Scopus. We can thus conclude, as we can see in Table 1, that the impact
that the use of GenAl technology has on the labour market is under-investigated, which
may represent a possible future research direction.

Table 1 Number of articles indlexed in WoS and Scopus

Artificial Intelligence 580,875 623,164
Generative Al 12,469 12,384
Labour market 101,918 112,744
”Artificial Intelligence” and ”Labour market” 147 623
”Generative Al” and “Labour market” 2 15

Source: WoS and Scopus, data extracted by authors

In the following, we analyse the 623 papers that resulted from the search of the keywords
artificial intelligence and labour market. The main subject areas are computer science
(260 papers), followed by social sciences (224 papers); business, management and
accounting (157 papers); engineering (141 papers); economics, econometrics and finance
(127 papers). Mathematics, environmental science, psychology and energy have a smaller
share (Figure 1).

Figure 1 Subject area for artificial intelligence & labour market
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Next, we studied the evolution of the topic over time. The first paper was published in
2003. By 2018 their frequency is close to zero. Starting with the year 2016 there is a slight
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increase, the frequency of articles accelerating only from 2019. Also, in the last two years
the number of articles has doubled, still following a strong upward curve. (Figure 2)

Figure 2 Publication over time for artificial intelligence & labour market
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Source: authors representation, 2024

In terms of geographical representation of the research, there are 95 countries
represented in the results. For each of the 95 countries, the total strength of the co-
authorship links with other countries was calculated. Some of the 95 items in our network
are not connected to each other. Of these, only 77 countries are interconnected, as can
be seen in Figure 3. The country with the highest presence in the research is the USA (86
papers), followed by the Russian Federation (66 papers), China (55 papers), UK (45
papers), Spain and Germany (each 43 papers).

Figure 3 Countries for artificial intelligence & labour market
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From the current research, we identified a total of 1722 authors. Of these, two have 7
publications each (Fabio Mercorio and Mario Mezzanzanica). However, they are not the
most cited researchers in the field. The researcher with the highest number of citations
(411 items) is Autor David, who has only two published articles. Of all researchers, three
authors have 4 papers published in this field, and 13 authors have 3 papers published. The
very small number of authors with a co-occurrence of a minimum of three is leading us to
the conclusion that they accidentally approached this topic in addition to their primary
area of research. Out of a total of 1722 researchers, only 38 are grouped together and
form three clusters. (Figure 4)

Figure 4 Authors for artificial intelligence & labour market
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In terms of keywords, there are a total of 3278 inputs. Figure 5 shows a selection of 145
keywords that meet the frequency criterion of at least 5 occurrences and how they were
interlinked.

Figure 5 Keywords for artificial intelligence & labour market
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The most frequent keyword is, as expected, artificial intelligence (341 occurrences),
followed by labour market and labor market which total 220 occurrences. Next, the
keywords employment (162), commerce (99) and automation (53) give us an insight into
the topics on which the researchers have focused their attention. We can see from the
analysis of the keyword clusters that China's labour market is a topic of interest and is
closely related to economic and social impacts, innovation and digital technologies. The
Covid-19 pandemic is also closely related to the fields of Al and labour market.

Of the 623 papers found at the intersection of artificial intelligence and labour market,
almost half are articles (307 items), 193 are conference papers, 62 are book chapters, 20
are reviews, and 17 are books. A very small percentage are other types of papers, such as
conference review, notes, erratum, retracted, short survey, and editorial. (Figure 5)

Figure 6 Keywords for artificial intelligence & labour market
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The overwhelming majority of the language in which these researches are published is
English (587 papers), followed by Russian (15 papers), Spanish (9 papers) and German (4
papers). Despite the fact that China is among the top countries in terms of number of
publications, only one research is published in Chinese, which leads us to conclude that
they prefer to publish in English, for more visibility, but also because of the networks they
are involved in.

Nevertheless, we tracked the availability of papers and identified 228 all open access
publications, which are directly accessible without restrictions, and 124 Gold publications,
which imply that authors or their organizations pay publication fees. In the Green version
there are 57 papers, which means that the final publication is available via paid access,
but authors can provide a free version on a public server. Hybrid gold covers 48 papers
that can be offered for free to the public, while the rest of the papers in the journal are
paywall protected. Finally, only 21 articles are available for a limited time in the Bronze
version.
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In order to deepen our understanding, we continued by refining the same criteria but
changing the keywords to Generative Al and labour market. As we have already
mentioned, there are only 15 papers that fit the criteria. Of these, 4 were published in
2023 and 11 in 2024 by the time of this analysis (Figure 7).

Figure 7 Timeline for generative Al & labour market
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We also identified 19 countries that showed interest in the topic. The country with the
highest number of research papers is the UK (4 papers) followed by Australia (3 papers).
Countries with the highest number of citations are: Australia, USA and Spain (65 citations
each). Of the 19 countries, only 14 are interconnected, as can be seen from Figure 8. We
can observe that the top countries do not maintain their order compared to the previous
research.

Figure 8 Countries for generative Al & labour market
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Due to the low number of articles, author networks are also underdeveloped. There is
only one cluster of researchers. A total of 63 researchers were identified. Of these, only
17 are interconnected. (Figure 9)
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Figure 9 Authors for generative Al & labour market
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We identified 116 keywords among which we observe a particular connection between
copyright, artificial intelligence and china's labor market. Further, these issues are of
interest to researchers. Also, the launch of generative Al is closely related to discussions
on employment. Climate change, e-learning and supply are also topics of discussion. Of
all the GenAl platforms it can be observed that the only one that is visibly under discussion

is ChatGPT.
Figure 10 Keywords for generative Al & labour market
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Out of the total papers, 6 are articles, 6 are conference papers, one is a book, one is a
book chapter and one is a review. All papers are written in English. The main areas of
interest are computer science, social sciences, business, management and accounting,
engineering, arts and humanities. Finally, only four of the total papers are all open access.

4. Discussion, and Conclusions

The present research explored the junctions between the dimensions of artificial
intelligence / generative artificial intelligence and the labour market and identified a
surprising gap in research on the impact that the development of new technologies has
on the demand and supply of jobs. Only about 0.1% of all papers on Artificial Intelligence
are related to the labour market. The percentage related to Generative Al is even lower.

The increase in the number of publications coincides with the development of significant
advances in the fields of process automation (Sumit et.al., 2019), edge intelligence (Zhi
et.al,, 2019), machine learning (Dunjko & Briegel, 2018), data analytics and face
recognition (Cremer & Loebbecke, 2019), behaviour prediction (Roy et. al., 2020) and
others. Also, the boom period corresponds with the development of Deep Neural
Networks (Deep Learning) that have been widely deployed, changing the way companies
conduct research and development activities (Wu et.al., 2020). The emergence of new
technologies has changed the demands on the labour market, increasing the demand for
technical skills such as programming, data analysis, computer science and IT infrastructure
management. Moreover, the period overlaps with the rise of cloud computing
technologies, Internet of Things (IoT) and the deployment of 5G technologies enabling
much faster internet speeds which has been an important step towards digital
transformation in many industries (Stergiou et.al., 2018).

Regarding the geographical representation of the research, what is interesting to note is
the link between Spain and the Russian Federation. We also note that, apart from China,
the presence of Asia and Africa in the research is insignificant. China aims to become the
main competitor in the field of artificial intelligence by 2030 and the steps taken in this
direction place it in a favourable perspective (Roberts, 2020). However, the other Asian
countries with a strong presence in the industry are not as present in research and
publication as we would have expected.

The United States is by far the leader in knowledge production. San Francisco is the
epicentre of large tech companies and startups attracted by the industry. (DiFeliciantonio,
2023). Major development firms in artificial intelligence are investing billions of dollars
into data centers throughout the U.S. which has a big impact on both jobs and demand
for skilled workers, as well as the entire economy, with projects requiring energy
resources and other infrastructural needs (Montie, 2024).

On the other hand, the second major player in the competition for innovation, the Russian
Federation declared in 2017 through President Putin its entry into the race for technology
development and global supremacy (Petrella et.al., 2021), which was considerably slowed
down with the outbreak of the war in Ukraine that generated the migration of IT workers
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and the suspension of companies' activities, as well as the embargo on the export of
technological production imposed on the country (Nadibaidze, 2024).

The almost inexistence of research networks shows that complex studies on artificial
intelligence and labour market are still underdeveloped. Also, another possible research
area is generative artificial intelligence which is still emerging and is dependent on the
quality of available data (Rashidi et.al., 2024).

The limitations of the study consist in searching documents indexed in only two major
databases Wos and Scopus. Expansion to the other databases may provide a more
accurate perspective. Also, the research was done only on bibliometric data, not in depth
text mining, due to the small number of resulting articles. Further research can gather
articles from all international databases and text mining in depth to identify trends in
terms of topic and nature of discourse used.
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