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Abstract
The study  proposes  a  comprehensive  methodology  for  analyzing  the  complex  relationships  between 
technological  progress  in  Artificial  Intelligence  and  Labor  Market  dynamics,  using  the  tools  of  
Information  Systems  and  Statistical  Computing.  The  era  of  artificial  intelligence  is  characterized  by  
introducing new technologies and creating new professions and jobs. The labor market is transforming  
under the influence of artificial intelligence: some professions are losing their relevance and are being 
replaced by information technologies based on artificial intelligence. The rapid development of software,  
hardware, and intellectual support for artificial intelligence information technologies is driving the labor  
market’s need for relevant IT professionals, as well as for those IT professionals who develop and improve 
such technologies. These trends are driving the development of the IT labor market. The labor market of 
the future builds its career paths for IT specialists, forming a demand for relevant skills that characterize  
the professional qualities of the labor potential. In order to determine the trends in the labor market for IT 
specialists in the field of artificial intelligence, the state of the relevant labor market is evaluated based on  
statistical data, the demand for professions, salary growth trends are determined, the requirements for 
professionals  in  this  field in terms of  the skills  they must  possess  are clarified,  the factors  of  salary 
dynamics, demand for specific professions and skills, as well as geographical distribution and industry 
specifics are analyzed. Applying statistical analysis and K-Means clustering methods, the study revealed 
high  salary  volatility,  leading  roles  of  AI  Researcher,  Machine  Learning  Scientist,  and  AI  Engineer,  
dominance of Manufacturing and Technology among the industries consuming AI talents, and key skills  
such as PyTorch, NLP, and Machine Learning. The study’s findings provide important information for 
understanding current trends in the digital economy in the AI labor market and predicting future career  
trajectories. 
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1. Introduction

A  quarter  of  a  century  after  the  Information  Revolution,  humanity  is  experiencing  another 
revolution. It is associated with the development of artificial intelligence technologies and their 
massive  integration  into  most  areas  of  human  activity.  These  are  industry,  technology  and 
engineering, education, media and entertainment, marketing, advertising, trade, financial sector,
gaming, etc. Integration of AI technologies into most spheres of human life influences changes in  
the modern economy, giving impetus to the transformation of the labor market.
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From the  moment  of  opening  mass  access  to  generative  artificial  intelligence  for  the  average 
member of  the information society in 2022,  “...there is  a transformational impact of AI on the 
dynamics of the global economy” [1]. Most people tend to think that “...the emergence of AI in 
mass use is a turning point in world history” [1], and AI shortly will play a strategic role in the 
economic development of the enterprise, the state, and humanity.

Succession of the economic ecosystem under the influence of artificial intelligence, in particular, 
the labor market ecosystem, creates challenges for the existence of many modern professions. For 
example, the emergence of generative AI could make the following professions disappear shortly:  
salespeople, consultants, call center operators, journalists, logisticians, translators and marketers. 
Some IT professionals focused on performing standard tasks, such as designers, web developers, 
and computer system administrators, are also at risk of losing their jobs, because AI can write basic 
code  and  configure  information  systems.  Such  rapid  development  of  AI  is  a  catalyst  for  the  
development  of  humanity  and  the  emergence  of  new  professions  related  to  the  use  of  AI 
technologies. These professions include AI Trainer, Virtual World Designer, Human-AI Interaction 
Designer, Sustainable City Planner, Robot Behavior Tester, AI-Powered Education Designer. All of 
these professions are those of the future.

According to AI statistics for 2025 officially published by Grand View Research [2] (see Fig. 1), it 
is expected that the global annual revenue in the AI industry will reach USD 1811.7 billion by 2030,  
with a compound annual growth rate of 35.9% from 2025 to 2030.

Figure 1: Global artificial intelligence market, 2018-2030 (US$M) [2]

The research by Amani U. [3] considers the issues of AI implementation in various sectors of the 
economy. The highest adoption rates (as of January 2025) are in the aerospace industry (85%), IT 
(83%),  and agriculture (80%) (see Fig. 2).  While  concerns about job automation remain,  41% of 
companies  believe  that  AI  will  change  jobs  but  not  disappear.  It  is  also  expected  that  labor 
productivity will increase by 50% due to the use of AI over the next five years.
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Figure 2: The level of AI adoption in various sectors of the economy as of January 2025 [3]

As a result, AI is now actively entering various spheres of human activity, including business. This  
is leading to the transformation of jobs and professions around the world. At the same time, there 
are several views on these transformation processes. Some people see AI as a competitor, which 
will lead to a decrease in the number of jobs in the world. Another group of people sees AI as a 
catalyst for productivity and a means to expand human capabilities.

In recent years,  the number of  publications devoted to various aspects of AI has increased.  
These  are  works  that  describe  the  ways  and  experience  of  using  AI  in  industry,  technology, 
medicine, software development, education, etc. There are also scientific papers describing trends 
in the labor market under the influence of AI technologies, providing statistical data on changes, 
and forecasting new professions and specialties [4, 5].

Liu J., Chen K., Lyu W. in their article [6] focused on the analysis of labor market demand in the 
field of statistics and AI. The authors analyzed about 280 million job ads in the United States from 
2010 to 2022 using statistical analysis. The study revealed a sharp increase in demand for statistics-
related  positions  (in  general  and  in  the  field  of  AI).  The  study  revealed  the  emergence  of 
disciplinary clusters in AI jobs involving statistics. Moreover, the authors emphasize the special 
place of statistics as a science in the AI revolution.

The authors of [7] conducted a comprehensive analysis of the labor market in the field of AI and 
machine learning in the period from 2022 to 2024. This period is characterized by the beginning of  
the active use of AI technologies by society. The study analyzes characteristics of job offerings in 
terms of titles, geography, required skills, and salary within a high volume job posting data.

It is also important to highlight a few works in the field of AI that reveal various aspects of the  
use of this technology in different industries. The article [8] examines the transformative impact of 
generative AI on creative professionals in the marketing sector. Works [9, 10] consider the moral, 
ethical,  legal,  and social  aspects of using AI in professional activities,  the cognitive features of 
human interaction with AI systems are described in [11]. A systematic overview of the impact of 
AI on the future labor market is given in [12, 13].

Some studies focus on the impact of  AI on the professional  activities of  programmers.  The 
article  [14]  examines  the  impact  of  generative  artificial  intelligence  on  professions  related  to 
software development and testing. The study surveyed novice programmers about their use of AI 
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tools in the process of performing work tasks. The survey results showed that 65% of respondents  
actively use generative AI in their work, 12% moderately, 18% minimally, and 5% do not use it at  
all.  Overall,  this  study  proves  the  important  role  of  generative  AI  in  the  process  of  software 
development by beginners.

Wang Changlin and Jiao Du investigate the impact of AI on the distribution of the labor market.  
The study found that the introduction of AI has a positive impact on the share of labor income 
through  two  key  channels:  improving  innovation  capacity  and  accelerating  technological 
modernization [15].

Based  on  the  results  of  the  analysis  of  reference  sources,  it  has  been  found  that  there  is  
currently a need to analyze the results of  research on models  of  labor market dynamics of  IT 
specialists in the field of AI and to study trends in the development of their career trajectories. 

The purpose of the study is to model the evolution of the labor market for IT specialists in the  
field of AI in the digital economy by integrating information systems and statistical computing.

2. Selection of methods and diagnostics

The study was  conducted  by  statistically  analyzing  labor  market  data  in  the  field  of  artificial 
intelligence. For this purpose, the data from the AI Job Market Trends dataset [16] was analyzed. 
After preliminary data processing, 500 data instances from 2020 to 2025 were selected for the study: 
Date, Job Title, Industry, Skills, Salary, Location. A fragment of the dataset is shown in Fig. 3.

Figure 3: Fragment of data for the study

The methodology included the use of statistical methods to study the trends in the labor market for 
IT  specialists  in  the  field  of  AI,  namely,  Grouping,  Frequency  Analysis,  faceted  distributions, 
categorical distributions, Point-Biserial Correlation, as well as graphical presentation of the results. 
Python tools and libraries: Numpy, Pandas, Matplotlib, Seaborn, etc. To implement the K-Means 
cluster  analysis  and  visualize  the  results,  we  used  Python  libraries:  Pandas,  Numpy, 
Matplotlib.pyplot,  Seaborn,  Sklearn.preprocessing,  Sklearn.cluster  Sklearn.decomposition, 
Sklearn.metrics.

The combination of these analysis methods made it possible to find out how AI is transforming  
the  labor  market.  The  information  obtained  will  make  it  possible  to  determine  salary  trends, 
demand  for  certain  skills  of  IT  specialists,  which  will  provide  valuable  data  for  training  and 
employment  opportunities,  and their  mobility  in  the labor  market  in  the  context  of  the  rapid 
development of AI. The research findings provide an understanding of what trends will be relevant 
in the AI labor market shortly. This study will be useful for those planning to implement data  
analysis in this area of the economy by providing examples of the use of data analysis tools using 
the Python language.

3. Results and discussion

Artificial intelligence has now become a key aspect of business processes, deeply integrated into 
everyday  life,  and  its  economic  role  is  expected  to  grow even  more  in  the  future.  AI  has  a  
significant impact on the economy in general and the labor market in particular.
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Optimally  implemented  at  enterprises,  AI  automates  production  processes,  increases  the 
productivity of goods and services, and facilitates the development of new products and services. 
At the same time, it  may pose challenges in terms of job redistribution and the need to adapt  
economic activities.

As  a  result  of  AI  adoption,  the  labor  market  is  transforming,  including  job  cuts  due  to  
automation of processes in certain sectors of the economy and the emergence of new professions,  
increasing  demand  for  specialists  in  the  development,  implementation,  maintenance,  and 
management  of  AI  systems.  These  professions  include  data  analytics,  data  scientists,  machine 
learning engineers, AI ethics specialists, etc. [17–19]. At the same time, AI tools also provide an 
opportunity to automate certain aspects of IT specialists’ work (e.g., automatic code generation), 
which may change the specifics of their work. However, professions that require skills that are 
difficult to automate and that are only inherent in humans will be relevant in the labor market. It’s  
about creativity, critical thinking and emotional intelligence. The introduction of AI in all areas of 
activity and its rapid development require constant upskilling of the workforce and continuous 
retraining. Global data show that 60% of employees believe in the significant changes that AI will 
bring to their professional activities over the next five years. At the same time, only 36% of them 
believe that their jobs will be directly replaced by artificial intelligence during this period [20].

A positive consequence of these transformations in the AI industry is the growing demand for  
highly skilled professionals,  which generates competition between economic entities for skilled 
professionals, with one of the consequences being higher wages. A study of AI talent by country 
(as shown in Fig. 4) identifies them based on the skills and experience listed in LinkedIn profiles. 
Despite the possible effects of LinkedIn’s coverage, the data shows a significant increase in the 
concentration of AI talent in many countries since 2016. India (252% growth), Costa Rica (240%), 
and Portugal (237%) stand out as the countries that showed the largest increase in their AI talent 
[20].

To understand how the labor market for AI IT specialists has changed, let’s analyze statistical 
data. Let’s find out which professions are currently in the highest demand in the AI labor market, 
how their salaries are growing, and what skills of IT specialists are in high demand.

Figure 4: Dynamics of AI talent concentration by region (2016–2024) 
Source: LinkedIn, 2024
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According to the studied data, in 2020–2024 (see Fig. 5), the most popular professions in the labor 
market of AI specialists were AI Researcher (20.4%), Machine Learning Scientist (17.8%), and AI 
Engineer (17.6%).

Figure 5: The most popular professions in the labor market of IT specialists in the field of AI

According to the summary data for 2020-2024 (see Fig. 6),  the industries that  implemented AI 
technologies  and  required  the  most  IT  specialists  were  Manufacturing  (19%)  and  Technology 
(17.2%). The analysis shows that while many sectors of the economy used AI technologies,  the 
dominant ones in 2020–2024 were Manufacturing, Technology, and Healthcare.

Figure 6: Dynamics  of  industries  in  which AI  IT  specialists  were  most  in  demand (based  on 
summarized data for 2020–2024) 
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Technical skills are important indicators that characterize the requirements for IT specialists in the  
field  of  AI.  Fig. 7  shows  the  relative  demand  for  AI  technical  skills  for  IT  professionals.  We 
identified unique skills in the requests for advertised vacancies during 2020–2024 and determined 
the frequency of their inclusion in labor market requests. Using the Pandas library of the Python  
programming language:

unique_values = exploded_series.unique()
unique_counts = exploded_series.value_counts()

We used the Matplotlib library of the Python programming language to build the pie chart.

Figure 7: Labor market demand for IT specialists skills in the field of AI (based on summary data 
for 2020–2024)

The  purpose  of  calculating  this  indicator  is  to  determine  the  intensity  of  the  inclusion  of  AI  
technical  skills  in  a  particular  Job  Market  request  for  an  advertised  vacancy.  The  level  of  AI 
technical skills prevalence signals their spread among labor market requests. Thus, in 2020-2024, 
the most common labor market requests were for PyTorch (12%), NLP (11.7%), Machine Learning 
(11.5%), Deep Learning (11.3%), Big Data (11.2%).

Let’s analyze the salary ($ per year) for the offered vacancies in the industries that require IT 
specialists in the field of AI (see Fig. 8). The boxplot was built using the Python Matplotlib library 
and the Seaborn library based on it. This graph illustrates the distribution of salaries for various AI-
related  IT  positions  in  different  industries.  The  X-axis  (Industry)  shows  industries  such  as 
Healthcare, Manufacturing, Education, Retail, Finance, and Technology. Salary levels are shown on
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the Y-axis (Salary). Different colors indicate positions in the field of artificial intelligence—Natural 
Language  Processing  Engineer,  Data  Scientist,  Deep  Learning  Engineer,  AI  Engineer,  Machine 
Learning Scientist, AI Researcher.

Figure 8: Distribution  of  salaries  for  the  offered  vacancies  in  the  industries  that  required  IT 
specialists in the field of AI (based on the summary data of 2020–2024)

According  to  the  results  in  Fig. 8,  the  Technology  sector  has  the  widest  range  of  salaries. 
Particularly  high  salaries  are  observed  in  labor  market  requests  for  Data  Scientist  and  Deep 
Learning Engineer specialists. Salaries of Machine Learning Scientist specialists are slightly lower 
than in other industries.  In the Healthcare industry,  Machine Learning Scientist  specialists  are 
offered one of  the highest  average salaries.  However,  there is  significant variability in salaries 
offered in Healthcare for most roles. In Education, salaries are lower compared to other industries,  
particularly for AI Engineer positions. In Finance, salaries are relatively high and more sustainable,  
especially  for  Natural  Language  Processing  Engineer  and  Deep  Learning  Engineer.  The  Retail 
industry is characterized by relatively uniform salaries. In Manufacturing, the salaries offered are 
varied, but without obvious peaks, and the roles are more variable.

According to the analysis (Fig. 8), we can note that the Technology and Healthcare industries 
have the highest salaries offered for IT specialists in the AI field. The lowest salary offers were  
observed  in  Education  and  Retail.  Data  Scientist,  Deep  Learning  Engineer,  and  NLP Engineer 
positions have the highest top quartiles of salaries in most industries. AI Researcher salaries in all  
the industries analyzed have a large variation, but the median is not always high.

In  Figs. 9–11,  we show the  average  salary  of  AI  IT  specialists  according to  their  job  title,  
Industry sector and location of the company, based on the summary data of 2020–2024. As you can 
see from the histograms, the average salary is distributed fairly evenly and is above $120 thousand 
per year. The salary indicator for Deep Learning Engineer specialists is slightly higher. It is slightly 
lower for NLP Engineers (Fig. 9).

68



Figure 9: Distribution of the Average Salary by Job Title, which required IT specialists in the field 
of AI (according to the summary data of 2020–2024) 

Fig. 10 shows that by industry, the average salary is above $120 thousand per year for all industries 
except for the technology industry. It is the highest in the healthcare sector.

Figure 10: Distribution of the Average Salary by Industry, which required IT specialists in the field 
of AI (according to the summary data of 2020–2024) 

By location, there is also relative homogeneity in average salaries, with the highest average salary 
in New York and the lowest in San Francisco (Fig. 11).
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Figure 11: Distribution of the Average Salary by Location, which required IT specialists in the field 
of AI (according to the summary data of 2020–2024) 

Fig. 12 shows the dynamics of the average salary for IT specialists in AI from 2020 to 2024. The X-
axis (horizontal) shows the time period from the beginning of 2020 to the end of 2024. The Y-axis 
(vertical)  shows the average salary in US dollars  ($)  in the range of  approximately $60,000 to  
$180,000. The most characteristic feature is the extremely high volatility of salaries for all these  
positions, with significant fluctuations in average salaries over short periods. This can be explained 
by several factors, such as the immaturity of the AI labor market. The AI labor market is relatively 
new and rapidly developing, and therefore labor prices can be volatile. 

For all positions, there is a similar salary range with occasional peaks that can reach $180,000 
and dips to around $70,000–$80,000. AI Engineer and Machine Learning Scientist have some of the 
highest peaks, as their salary values reach the $180,000 upper limit more often than others. Data 
Scientist and Natural Language Processing Engineer also show high volatility and reach high salary 
values. However, their minimum values are slightly higher than those of other positions. There are 
also significant fluctuations in the salaries of Deep Learning Engineer and AI Researcher. Their 
dynamics are similar to the others, which indicates a general market trend. It can be seen that some 
positions have cyclical peaks and troughs, but their regularity is not clear and may be related to the 
data collection methodology or seasonality in the labor market. At the same time, it is difficult to  
identify clear long-term trends from this graph. For all of these positions, there are high salary 
values  with  frequent  and  significant  fluctuations.  This  indicates  a  constant  demand  for  these 
specialists, but also indicates that the market may be sensitive to various factors.

 

Figure 12: Dynamics of average salary by AI specialist position based on summary data for 2020–
2024)
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For a more thorough analysis of the labor market data of IT specialists in the field of AI, we used  
the K-Means cluster analysis method. To apply this method, the text data was pre-processed with 
One-Hot  Encoding.  Finding  the  optimal  number  of  clusters  was  done  using  the  Elbow  and 
Silhouette  methods.  It  was  found that  the  optimal  number  of  clusters  is  4.  Data  clustering  is 
performed by Industry and Skills, which will determine the characteristics of the labor market for 
IT specialists in the field of AI, namely the demand for relevant skills in different industries. This is 
important for both future IT workers and their professional training. The characteristics of each 
cluster are presented in Table 1 and Fig. 13.

Table 1
Results of cluster analysis of the labor market data of IT specialists in the field of AI using the K-
Means data clustering method (based on summary data for 2020-2024)

Clusters 
characteristics

Clusters

Cluster 0 Cluster 1 Cluster 2 Cluster 3

Number of 
records 60 235 100 105

Distribution 
Industry

Healthcare—17,
Manufacturing—12,
Retail—12,
Finance—8,
Education—6,
Technology—5

Manufacturing—54,
Finance—42,
Retail—37,
Technology—36,
Healthcare—33,
Education—33

Technology—21,
Healthcare—17,
Education—17,
Manufacturing—16,
Retail—15,
Finance—14

Technology—24,
Education—19,
Retail—17,
Finance—16,
Healthcare—16,
Manufacturing—13

Distribution 
Skills

NLP—60,
Big Data—16,
Machine 
Learning—12,
PyTorch—11,
TensorFlow—11,
Machine 
Learning—10,
Python—10,
Computer 
Vision—10,
Deep Learning—9,
Data Analysis—9,
Computer Vision—8,
Data Analysis—8,
PyTorch—7,
Deep Learning—6,
Python—6,
Big Data—5,
TensorFlow—4

PyTorch—1,
Big Data—64,
Deep Learning—51,
TensorFlow—49,
Machine 
Learning—47,
NLP—46,
Python—42,
Data Analysis—40,
Computer 
Vision—37,
PyTorch—34,
Deep Learning—32,
NLP—32,
Big Data—32,
TensorFlow—31,
Deep Learning—31,
Computer 
Vision—31,
Machine 
Learning—28,
Python—27,
Data Analysis—26,
Big Data—23,
TensorFlow—19,
PyTorch—17

Machine 
Learning—56,
Computer 
Vision—44,
Python—27,
Data Analysis—23,
NLP—22,
PyTorch—19,
Big Data—18,
Deep Learning—18,
TensorFlow—17,
Data Analysis—16,
PyTorch—14,
Deep Learning—14,
TensorFlow—14,
Big Data—11,
Computer 
Vision—10,
NLP—9,
Machine 
Learning—9,
Python—8,
Computer 
Vision—6,
Machine 
Learning—3

Data Analysis—53,
Python—52,
TensorFlow—33,
NLP—25,
Deep Learning—25,
Big Data—24,
Machine 
Learning—23,
PyTorch—23,
Computer 
Vision—9,
PyTorch—16,
Machine 
Learning—15,
Deep Learning—13,
Computer 
Vision—13,
NLP—12,
Data Analysis—9,
Python—8,
TensorFlow—8,
Data Analysis—8,
Python—7,
Big Data—5

Distribution 
Job Title

Natural 
Language 
Processing 
Engineer—15,
Data Scientist—13,
AI Researcher—10,

AI Researcher—50,
Machine Learning 
Scientist—46,
AI Engineer—46,
Deep Learning 
Engineer—39,

AI Engineer—22,
AI Researcher—21,
Data Scientist—17,
Natural Language 
Processing 
Engineer—15,

Machine Learning 
Scientist—22,
AI Researcher—21,
Natural Language 
Processing 
Engineer—18,
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Machine Learning 
Scientist—8,
Deep Learning 
Engineer—8,
AI Engineer—6

Data Scientist—30,
Natural Language 
Processing 
Engineer—24

Machine Learning 
Scientist—13,
Deep Learning 
Engineer—12

Deep Learning 
Engineer—17,
AI Engineer—14,
Data Scientist—13

Distribution 
Location

Location
New York—13,
Tokyo—11,
Bangalore—10,
London—9,
San Francisco—9,
Berlin—8

London—43,
Bangalore—41,
New York—40,
San Francisco—38,
Tokyo—37,
Berlin—36

Bangalore—22,
New York—20,
London—18,
Berlin—16,
Tokyo—13,
San Francisco—11

San Francisco—23,
London—19,
New York—17,
Bangalore—16,
Berlin—15,
Tokyo—15

Average salary 
for the year, $

129879.43 124640.44 125425.88 125726.64

The content of Cluster 0 is 60 data instances, which is a relatively small cluster in terms of volume.  
The most represented industries in it are Healthcare, Manufacturing, Retail. These are quite diverse 
industries. The dominant cluster in Skills is ‘NLP’ (60 instances). Also represented are ‘Big Data’,  
‘Machine Learning’, ‘PyTorch’, ‘TensorFlow’, ‘Python’, ‘Computer Vision’, ‘Deep Learning’, ‘Data 
Analysis’.  The presence of ‘NLP’ (60 instances) and ‘Big Data’ (16 instances) may indicate that  
these skills are key to defining this cluster. Job Title: Natural Language Processing Engineer, Data 
Scientist, AI Researcher. This corresponds to the dominant skill of NLP. Average salary: $129879.43 
per year. Cluster 0 brings together professionals who focus on natural language processing (NLP),  
often in combination with other modern AI/ML and data processing technologies. They can work 
in different industries, but their main specialization is focused on NLP.

Cluster  1  has  235  records.  This  is  the  largest  cluster.  It  is  characterized  by  Industry: 
Manufacturing, Finance, Retail, Technology, Healthcare, Education. This cluster is diverse in terms 
of industries. No one industry is dominant. The cluster contains many skills, indicating a wide  
range of specializations: ‘PyTorch’ (71), ‘Big Data’ (64), ‘Deep Learning’ (51), ‘TensorFlow’ (49), 
‘Machine Learning’ (47), ‘NLP’ (46), ‘Python’ (42), ‘Data Analysis’ (40), ‘Computer Vision’ (37). The 
job titles of Cluster 1 are as follows: AI Researcher, Machine Learning Scientist, AI Engineer. These 
are  high-tech,  universal  AI/ML/Data  Science  roles.  The  average  salary  is  $124640.44  per  year. 
Cluster 1 represents a general group of AI/Machine Learning/Data Science professionals with a 
wide range of skills (Python, Deep Learning, ML, Big Data, etc.) and working in many different 
industries. Its large size may indicate that this is a “core” group or that it combines profiles that do  
not have too many specific commonalities beyond a basic AI/ML skill set.

Cluster 2 has 100 records. It is characterized by Industry: Technology, Healthcare, Education,  
Manufacturing,  Retail,  Finance.  Again,  it  has  a  wide  distribution  of  industries.  Cluster  2  is  
characterized by the following set of Skills: ‘Machine Learning’ (56), ‘Computer Vision’ (44). These 
two skills dominate. Other skills (Python, Data Analysis, NLP, PyTorch) are also present, but less  
pronounced. The main job titles are AI Engineer, AI Researcher, and Data Scientist. The average  
salary is $125425.88 per year. Cluster 2 probably represents machine learning and computer vision 
specialists. They can also work in various industries where these technologies are applied.

Cluster  3  contains  105  records.  Main  industries:  Technology,  Education,  Retail,  Finance, 
Healthcare, Manufacturing. This is another cluster with a diverse industry distribution. The key 
skills  of  the  cluster  are  ‘Data  Analysis’  (53),  ‘Python’  (52).  Also  present  are  the  skills  of 
‘TensorFlow’,  ‘NLP’,  ‘Deep  Learning’,  ‘Big  Data’,  ‘Machine  Learning’,  ‘PyTorch’,  ‘Computer 
Vision’. The cluster is characterized by the following Job Titles: Machine Learning Scientist, AI  
Researcher,  Natural  Language  Processing  Engineer.  The  average  salary  for  this  cluster  is 
$125726.64 per year. Cluster 3 focuses on data analytics and Python programming specialists, who 
are likely to also know other AI/ML areas. This can be a cluster of ‘general’ analysts or developers 
who use Python for various data science tasks.
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Figure 13: Results of clustering the labor market data of IT specialists in the field of AI by K-Means 
cluster analysis (K=4) by Industry and Skills

The resulting clusters are formed mainly around dominant skills, while the industrial distribution 
in  many clusters  is  fairly  even.  This  may mean that  skills  are  a  stronger  predictor  of  cluster  
formation than industry.  That is,  specialists with a certain set of skills often work in different  
industries. The distribution of Industry is fairly even and may not have strong enough correlations 
with specific skill sets to form clusters based solely on industry. Cluster 0 is clearly distinguished 
by NLP skills. Cluster 2 is distinguished by Machine Learning and Computer Vision skills. Cluster 3  
is  distinguished  by  Data  Analysis  and  Python  skills.  Cluster  1  (the  largest)  is  more  general, 
representing a broad group of AI/ML professionals with diverse but not highly specialized skills.

Conclusion

The rapid development of AI technologies has triggered significant transformations in the global 
labor market, especially in the field of IT professionals. The analysis of statistics for 2020–2024 
revealed extreme volatility of average salaries in all analyzed AI IT professions. This indicates a 
dynamic, but not yet fully mature market. Despite the lack of clear long-term growth or decline 
trends, average salaries remain high, often reaching $180,000 per year. If we talk about the current 
state  of  AI  development  and related professions  that  are  quite  popular  and in  demand in the 
modern labor market, they include: Machine Learning Engineer, Computer Vision Engineer, NLP 
Engineer, AI Software Developer, AI Product Manager, AI Researcher, etc.

According to the analysis, the most popular professions are AI Researcher, Machine Learning 
Scientist, and AI Engineer. This emphasizes the demand for specialists capable of developing and 
implementing  advanced  AI  solutions.  Manufacturing  and  Technology  dominate  among  the 
industries that need AI specialists the most, while Technology and Healthcare are the leaders in 
terms of salaries. Important skills for the AI labor market are PyTorch, NLP, Machine Learning, 
Deep Learning, and Big Data, which indicate the key requirements for modern specialists.
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Cluster  analysis  using  the  K-Means  method  revealed  that  skills  are  a  stronger  factor  in  the 
formation of clusters of specialists than industry affiliation, as specialists with certain skill sets 
often work in different sectors of the economy. This emphasizes the importance of continuous 
development and re-qualification for AI IT professionals to remain competitive in an ever-evolving 
market.

Thus, the labor market for AI IT specialists is one of the most dynamic and promising, offering 
high  salaries  and  significant  opportunities  for  professional  growth,  while  requiring  high 
adaptability and readiness for lifelong learning.

Declaration on Generative AI

While  preparing this  work,  the  authors  used the  AI  programs Grammarly  Pro  to  correct  text 
grammar and Strike Plagiarism to search for possible plagiarism. After using this tool, the authors 
reviewed and edited the content as needed and took full responsibility for the publication’s content.
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