~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make Your PUbllCCltlonS VZSlble. h for Economics ' '

Pirvu, Ramona et al.

Article

How does artificial intelligence influence the socio-
economic performance of companies in the European
Union?

Amfiteatru Economic Journal

Provided in Cooperation with:
The Bucharest University of Economic Studies

Suggested Citation: Pirvu, Ramona et al. (2024) : How does artificial intelligence influence the socio-
economic performance of companies in the European Union?, Amfiteatru Economic Journal, ISSN
2247-9104, The Bucharest University of Economic Studies, Bucharest, Vol. 26, Iss. 66, pp. 458-474,
https://doi.org/10.24818/EA/2024/66/458

This Version is available at:
https://hdl.handle.net/10419/300604

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

.: BY https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.24818/EA/2024/66/458%0A
https://hdl.handle.net/10419/300604
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

q 8 How Does Artificial Intelligence Influence the Socio-Economic Performance
of Companies in the European Union?

HOW DOES ARTIFICIAL INTELLIGENCE INFLUENCE THE SOCI0-
ECONOMIC PERFORMANCE OF COMPANIES IN THE EUROPEAN UNION2

Ramona Pirvu®*®, Daniela-Melania Mihai?, Nicolae Ecobici®®,
Maria-Eliza Antoniu*®, Irina Elena Chirtoc®™ and Gabriela Busan®
Y University of Craiova, Craiova, Romania
¥ University Politehnica of Bucharest, Bucharest, Romania
3908 Constantin Brdncusi University, Targu Jiu, Romania

Please cite this article as: Article History

Pirvu, R., Mihai, D.M., Ecobici, N., Antoniu, M.E., | Received: 16 December 2023
Chirtoc, I.E. and Busan, G., 2024. How Does Artificial | Revised: 2 February 2024
Intelligence Influence the Socio-Economic Performance | Accepted: 2 April 2024

of Companies in the European Union?. Amfiteatru
Economic, 26(66), pp. 458-474.

DOI: https://doi.org/10.24818/EA/2024/66/458

Abstract

The main objective of the proposed study is to analyse how the implementation of Artificial
Intelligence (Al) systems can influence the socio-economic performance of companies across
different sectors in the European Union. In this context, we selected and processed
companies’ data from 27 EU Member States, operating in nine main sectors of activity. For
the measurement of social performance, we used as indicators the number of employees and
hours worked per employee, and for the measurement of economic performance, we used the
net turnover and the added value of the company. The study's originality lies in its concurrent
analysis of the impact of Al on both the economic and social performance of firms across
nine sectors. The robust regression method with S estimator was applied to address the
research objective. The results indicate a reduction in the number of employees and hours
worked per employee following the implementation of Al in sectors such as manufacturing,
accommodation and food services, and transportation. Regarding the economic performance
of firms, the study's findings confirm the positive impact of Al implementation on the value
added of firms in the manufacturing, transportation, trade, and water supply and waste
management sectors, as well as on the increase in turnover of firms operating in the
construction, transportation, information and communication technology, and trade sectors.
The analysis conducted may contribute to guiding decisions in the technological and
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economic domains to support innovation and competitiveness of European enterprises in
specific fields of activity.

Keywords: Artificial Intelligence, number of employees, number of hours per employee,
added value of the companies, net turnover of the company, sectors of activity

JEL classification: 036, L25, J21

Introduction

According to Schwab (2018), the fourth industrial revolution is defined by blurring of the
dividing lines between the physical, digital, and biological domains. This phenomenon is the
result of significant technological progress, having a deep impact on economies, business
environments, and on the personal lives of people globally. The European Union (EU)
Member States are in the middle of this digital revolution, increasingly adopting and
integrating Al technologies into various sectors and areas of society and the economy.

An issue often identified in relation to Al is that related to the effects of this technology on
the workforce. There are studies stating that Al could replace human workers, particularly in
sectors that require repetitive or low-level skills (Monaro et al., 2022), but they also highlight
the opportunities of the Al use in human resource development (Lilly et al., 2022). A study
(Brock and von Wangenheim, 2019) that set out to demystify Al observed that companies
are optimistic about the integration of artificial intelligence into technology and the role that
humans will play. Mainly, it is expected that Al and humans will collaborate in the future,
rather than compete or replace each other, at least for a significant period.

The social performance of an organisation can be assessed through a multitude of indicators
and from various perspectives. In this article, the number of employees is analysed as a
measure of the organisation's commitment to job creation and providing a stable work
environment for its community. The number of hours worked is considered an indicator of
employees' level of commitment and can reflect the effort put forth to achieve the
organisation's objectives, and, thus, the social performance of the organisation. In this paper,
several indicators have been considered for economic performance for which data are
available at the firm level across various sectors of activity in the 27 EU member states: value
added and net turnover. Value added is essential not only as a performance indicator but also
because it represents a measure of a company's contribution to GDP.

The purpose of this article is to analyse how the implementation of artificial intelligence (Al)
systems can influence the socio-economic performance of firms across different sectors of
activity in the European Union. The authors aim to assess the impact of Al on the number of
employees, hours worked per employee, net turnover, and value added of firms from the 27
EU member states, operating in nine main sectors. A contribution of this study is that nine
different sectors of activity are concurrently analysed, providing a comprehensive picture of
how technology affects various industries and economic domains and allowing for the
identification of specific trends and patterns for each sector. Although many studies focus
exclusively on economic or solely on social aspects, this article investigates the impact of Al
on both the economic and social performance of firms through the number of employees and
hours worked per employee. From a practical standpoint, the analysis conducted can
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contribute to guiding decisions in the technological and economic domains to support
innovation and the competitiveness of European enterprises in certain fields of activity.

1. Scientific literature review
1.1. Al and companies in the accommodation and food services sector

Lately, big data and Al have become increasingly significant elements in the reshaping of the
entire business process and in the methodology of analysing market and consumer trends by
companies, including in the hospitality and tourism areas (Li et al., 2018). Line et al. (2020)
believe that Al plays a crucial role in the evolution of the hospitality and tourism industry
through the integration of new digital technologies and technological innovations. Li et al.
(2017) have also highlighted the high importance of Al and Big Data in this evolution by
improving the services and experiences offered within the industry. Therefore, tourism
companies can generate personalised information for each traveller, through artificial
intelligence that integrates this varied information and intentionally provided data, thus
providing them with the travel-specific information they need at any given time (Bowen and
Whalen, 2017). Ivanov et al. (2017) believe that it is essential to investigate the fundamental
economics of adopting automation and robots within tourism companies. It is also important to
assess the impact that robots, artificial intelligence, and service automation have on service
quality, company competitiveness, and financial performance. Observations from previous
research regarding the tourism sector have highlighted the effects of Al on economic and social
performance, thus motivating the inclusion of this sector in our analysis. While there are evident
benefits of utilising Al in the tourism sector, it is important to approach this issue with a
balanced perspective and take into account potential challenges and social and ethical impacts.

1.2. Al and the administrative and support services sector

A study by Hatzius et al. (2023) suggests that about a quarter of the current work tasks could
be automated using Al in the United States. Large exposures are seen in areas such as
administration (46%) and legal professions (44%), while areas characterised by physically
intensive activities, such as construction (6%) and maintenance (4%), show low exposures to
automation. Similar results were found for the EU in terms of the degree of automation, both
overall and across industries. The rhythm of adopting automation is likely to suddenly
increase. According to Mc Kimsey’s research (2023), without generative Al, automation
could cover only 21.5% of the hours worked in the US economy by 2030. But with the
implementation of this technology, this estimate has risen to 29.5%. In the literature, the
impact of Al on the workforce in the administrative sector has been highlighted, leading us
to include this sector in our analysis. It is essential to acknowledge that the impact of artificial
intelligence on the administrative and support services sector is a complex process, with
diverse consequences and potential social and economic challenges.

1.3. Al and the companies in the construction sector

Kumar et al. (2021) assessed the adoption level of the automated systems in the construction
sector and the expanding use of artificial intelligence in construction projects. The aim of the
study was to investigate whether artificial intelligence can be a critical success factor for
projects in this field. Another paper by Pan and Zhang (2021) is a scientific and qualitative
analysis on the adoption of Artificial Intelligence (Al) in the field of construction,
engineering, and management (CEM) in the architecture and construction industry. The
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results showed that various Al techniques have led to more reliable, time-saving, and cost-
effective processes in the context of CEM, especially under conditions of increased
uncertainty and intense data volume, thus highlighting the potential value of Al in supporting
and improving CEM. Despite the highlighted advantages, the impact of Al on the economic
performance of firms in the construction sector is well studied, while its effects on the social
performance of these firms are less investigated. This observation underscores the need for
more extensive and in-depth research that addresses the social and human aspects of the
adoption of Al technologies in this field.

1.4. Al and companies in the information and communications sector

Hashmi (2023) considers it is crucial to understand the importance and the role of Al
technology in ICT. Recent advances in machine learning, deep learning, and natural language
processing have enabled the development of Al systems capable of tackling tasks that were
previously thought to be destined for human intelligence. Johnson et al. (2022) observed
variations between sectors where Al adoption is more common, such as the government,
information, and communications technology (ICT), and the technology and software
sectors. Thus, they deduced that Al development is mainly focused on new markets and areas
of operations, rather than improving existing markets and activities. Moreover, it appears to
support human labour rather than replace it; therefore, there appears to be no loss of Al-
related jobs in research and development. Previous analysis of the ICT sector has highlighted
the implications on economic and social performance, leading to the inclusion of this sector
in our study. Despite the evident benefits brought by Al in the ICT sector, it is important to
be aware of the social and economic implications of this technology.

1.5. Al and the companies in the manufacturing sector

The industrial era 4.0 has led to an increase in the manufacturing performance with the use
of Artificial Intelligence (Al) applications and Internet of Things (10T) technologies, which
can increase the operational efficiency and effectiveness of the manufacturing processes (Vu
et al., 2023). Mypati et al. (2023) have analysed Al and machine learning (ML) capabilities
and how they can be implemented in the fields of production. In this paper, six manufacturing
cases are presented: casting, forming, machining, welding, additive manufacturing, and
supply chain management, and the way in which Al algorithms can be used in this case,
performing a critical analysis on the manufacturing automation and Al benefits. The
improvement of the operational performance through the adoption of digital technologies is
oriented toward increasing both production capacity and product quality, thus contributing to
increasing the profitability and competitiveness of enterprises. Al applications can be used
to support production planning, helping to determine future requirements, and hence the
optimal configuration of the manufacturing lines to ensure their efficiency (Jénés et al.,
2014). Observations from previous research regarding the manufacturing sector have
highlighted the effects on economic and social performance, thus motivating the inclusion of
this sector in our analysis. However, it is important to recognise that the implementation of
Al in the manufacturing sector comes with significant challenges and risks.

1.6. Al and the professional, scientific, and technical activities

The use of artificial intelligence in scientific research has increasingly become a topic of
interest, and the Al tool that has generated a discussion is ChatGPT. This is a large language
model (LLM) built on the OpenAl platform, which aims to emulate human writing and
continuously improve through user interactions. Buholayka et al. (2023) studied the use of
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ChatGPT and consider that the current version of ChatGPT requires an expert review of
scientific information. Altmae et al. (2023) investigated the use of ChatGPT for scientific
writing and showed that it has a great potential to become a great help for researchers in
designing their study, performing analyses, and writing the results of the study into a
scientific article. Schmitz (2023) investigated the use of artificial intelligence-based language
models for the generation of simplified, consistent, and accurate summaries, reducing the risk
of misinterpretation or bias. He noted that the generated abstracts proved to be of high
linguistic quality and accurately showed the findings of the original articles, which can
improve the visibility, impact, and transparency of the research. However, he still considers
it necessary to validate the consistency and accuracy of Al language models before the
extensive use in this direction. Al tools such as ChatGPT have generated a polarised debate
among researchers. While some see it as a useful tool for speeding up the research, others see
it as a threat to the integrity of authors (Salvagno et al., 2023). Although some researchers
view Al as a useful tool for accelerating the research process, others express concerns about
its impact on author integrity and the need for human oversight at all stages of the process.

1.7. Al and companies in the transportation and storage sector

The use of Al in the field of transport can lead to a more rational optimisation of the resource
allocation, saving social costs, creating social wealth (Xia et al., 2020). lyer (2021) compiled
various issues affecting the transportation industry, especially from the categories of traffic
management, public transportation, safety management, production, and logistics in
intelligent transportation systems where the benefits of Al are implemented. In his paper, he
also identified several solutions to solve the identified problems. The main goal of
implementing various Al methodologies in transportation is to mitigate congestion, reduce
travel times for commuters, and increase economic efficiency and productivity of the entire
system (Abduljabbar et al., 2019). The use of Al in transportation helps to manage
uncertainty and gain a competitive advantage because the transportation system is the key
element in a logistics chain and provides links between separate logistics activities (Tseng et
al., 2005). The use of Al in transportation offers the opportunity to manage uncertainty and
gain a competitive advantage, as transportation plays a crucial role in logistics chains and in
connecting various logistic activities.

1.8. Al and companies in the water supply, sewerage, waste management, and
remediation activities sector

Uwamungu et al. (2022) consider that the water sector can benefit from the use of artificial
intelligence to improve and monitor water resource management. Artificial intelligence can
support operators by helping them make sophisticated and intelligent decisions, thus
contributing to the increase of the accuracy and reliability of the treatment system, although
it involves complex data analysis from operators. The adoption of Al techniques offers
innovative alternatives for the solid waste management in various areas of DSM (generation,
sorting, collection, vehicle routing, treatment, disposal, and waste management planning) to
improve sustainable waste management practices (Andeobu et al., 2022). Technologies using
artificial intelligence are now being adopted in many developed countries to optimise
opportunities for resource utilisation, efficiency, and recovery throughout the solid waste
management cycle from waste generation, sorting, collection, treatment, energy recovery,
disposal, to waste management planning (Soni et al., 2019). Recent studies have highlighted
the potential of Al technologies in monitoring and managing water and waste resources,
contributing to smarter decision-making and increased system reliability.
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1.9. Al and companies in the wholesale and retail trade; repair of motor vehicles and
motorcycles sector

Dinu (2021) emphasised the need for a comprehensive analysis of the extension and adoption
of Artificial Intelligence in the wholesale and retail sector, considering the entire value chain
from the producers of the goods to the end user. Jian et al. (2023) conducted a study on the
impact generated by Al on wholesale and retail trade, as its impact and dynamics are unclear.
Thus, they noticed that in the Chinese provinces the quality of trade was consistent with the
relative level of Al adoption, the influence of Al was significant on trade, along with the
labour density or the percentage of employees in trade, and the existence of spatial variations
in the influence of Al. Weber and Schutte (2019) identified that in the fields that require
business predictions (such as marketing or inventory management), the use of Al is now well
advanced both scientifically and practically. The integration of artificial intelligence into the
wholesale and retail trade sector represents a complex and dynamic process, with the
potential to bring significant benefits, as well as significant risks and challenges. Previous
studies in the field of commerce have highlighted the influence on economic and social
performance, which prompted us to include this sector in our research.

From the analysis of the literature, the lack of studies regarding the simultaneous impact of
implementing artificial intelligence on the socio-economic performance of companies in
different sectors of activity can be observed. Although there have been some studies
examining the impact on employment and separate research on the influence of artificial
intelligence (Al) on the financial performance of companies, to date, no concurrent analysis
of the impact of Al on both categories of performance has been identified. Therefore, our
study addresses these gaps in the literature by analysing the impact of implementing Al
systems on both social aspects (number of employees, hours worked per employee) and
financial aspects (value added of the firm, net turnover). In this regard, we formulated the
following research hypotheses:

H1: The implementation of Al influences negatively the evolution of the number of
employees in the companies.

H2: The implementation of Al leads to the reduction in working hours per employee.
H3: The implementation of Al contributes to an increased added value of the companies.
H4: The Al implementation determines an increased net turnover of the companies.

In the next section of our article, we provide an overview of the data and methodology. In
Section 3 we present the results of our analysis and the discussions, and the last section
includes the conclusions of the paper.

2. Data and methodology

The main objective of the research aims to quantify the impact of implementing artificial
intelligence systems on the socio-economic performance of companies in different sectors of
activity. In this regard, in table no. 1, we presented the indicators used in the analysis to
address the stated objective. For each of the six indicators used, we selected and processed
information from firms in the 27 member states of the European Union for the year 2021,
forming a cross-sectional database. The data used were selected from the Eurostat database
(Eurostat, 2023). These indicators are representative in quantifying the impact of
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implementing artificial intelligence systems on the socio-economic performance of firms.
The number of employees and the hours worked by the employees reflect the size and
intensity of labour within a firm. The implementation of Al technologies can affect these
aspects by automating processes and reducing the need for human labour in certain areas.
Net turnover and value-added measure the financial performance of a firm and its
contribution to the economy. The implementation of Al technologies can influence these
indicators by improving operational efficiency, increasing productivity, and innovating in
business processes.

Table no. 1. Indicators used in the analysis

Name of the indicator Acronym Type of variable Measure unit | Source of
the data
Number of employees EMP Dependent variable Number of Eurostat
employees
Hours worked by the HR Dependent variable Number of Eurostat
employees hours
Net turnover NT Dependent variable Million Euros Eurostat
Added value VA Dependent variable Million Euros Eurostat
Companies using at least Al Independent variable Percentage Eurostat
one of the Al technologies from total
companies
Companies not using any of Non-Al Independent variable Percentage Eurostat
the Al technologies from total
companies

The nine sectors of activity included in the study were identified and selected based on the
information available in the Eurostat database.

The standard regression model proposed to assess the impact of artificial intelligence on the
number of employees and financial performance of firms is based on the following
mathematical equation:

Yi=Po+ PXiit & 1)

To select the optimal type of regression for the available dataset, it is necessary to analyse
the size of the residuals (Doran et al., 2022). Considering that our datasets contain extreme
values, ordinary least squares regression is not suitable for our analysis, and robust regression
is recommended (Doran et al., 2023). Robust regression offers three types of estimators: the
M estimator developed by Huber (1973), the S estimator proposed by researchers Rousseeuw
and Yohai (1984), and the MM estimator developed by Yohai (1987), but we will use the
scale estimator that focuses on outliers in the independent variables. Calculating the S
estimator is complex, and there are several fast algorithms that provide accurate
approximations. In our study, we will use the Fast-S algorithm by Salibian-Barrera and Y ohai
(2006). The S estimators find the set of coefficients P that provides the smallest estimation
of the scale S such that:

T T ho () = b @
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According to Rousseeuw and Yohai, we choose a function based on the integral of the
Biweight function:

() -3() +3() irmi=e o

1 on the contrary

ho(X) =

And we assess S using the method of absolute median deviation, focused on zero (Hubner,
1973):

6 = median (4)

abs(rgo_l))
0.6745

The causality test proposed by Granger (1969) is applied to identify possible directions of
causality between the dependent variables and the explanatory variables included in the
model.

3. Results and discussions

The results from Table no. 2 indicate a negative influence of Al on the number of employees
in the accommodation and food services sector, due to the negative coefficient value for firms
using Al of -0.0674 and its associated probability of 0.0624. Similarly, the impact on the
number of hours worked per employee is negative according to the coefficient value for Al-
utilising firms of -0.0576 and its associated probability of 0.0762. Thus, hypotheses H1 and
H2 are confirmed. This is primarily due to automation systems that can take over repetitive
tasks such as payment processing, reservation management, and inventory administration,
reducing the need for manual labour in these areas. Additionally, robots in the food industry
can be used mainly in Kitchens and food production facilities for cutting, cooking, or
assembling dishes.

Table no. 2. Al impact in the accommodation and food industry services

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient -0.0674 -0.0576 0.0620 0.0442
Probability 0.0624 0.0762 0.7485 0.8498
Non-Al coefficient 0.0569 0.0691 -0.0200 0.1272
Probability 0.3917 0.4896 0.8757 0.0578
Number of obs. 1,904,781 companies in the European Union

Our results confirm the findings of the Cotec Foundation survey (2017), which showed that
66.6% of the participants expressed their opinion that many or quite a few jobs could be
replaced by robots or computers, especially in repetitive tasks.

In the case of administrative and support service activities (Table no. 3), the coefficients
associated with the explanatory variables do not indicate a statistically significant influence
of artificial intelligence due to the probability values exceeding the 90% confidence interval.
The number of firms in this sector included in the analysis is 1,685,997 from the 27 member
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states of the European Union. The implementation of Al often requires adjustments to
infrastructure, staff training, and adaptation periods.

Table no. 3. Al impact on the sector of administrative services and support activities

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient 0.0273 0.0150 0.0775 0.0688
Probability 0.8510 0.9277 0.5439 0.7049
Non-Al coefficient -0.0524 -0.0678 -0.1049 -0.0925
Probability 0.6360 0.4787 0.1089 0.3078
Number of obs. 1,685,997 companies in the European Union

The Al integration can optimise the administrative operations, allowing professionals to
focus on strategic issues, significantly improving the overall efficiency and productivity
(Aldoseri et al., 2023).

Analysing the results from table no. 4, we observe that in the construction sector, the
coefficient for firms using Al is positive (0.0555), with an associated probability of 0.0557,
rejecting hypothesis H1. Although in the construction sector there are robots and autonomous
vehicles equipped with Al technologies that can perform construction tasks such as
bricklaying or land leveling, this does not necessarily replace human labour, but rather creates
new opportunities for operators of such equipment. However, concerning the number of
hours worked, the coefficient for firms using Al is negative (-0.0149), with an associated
probability of 0.0832, confirming hypothesis H2. Al systems can assist engineers and
architects in the design and simulation process, reducing the time needed for plan
development and increasing team efficiency.

Table no. 4. Al impact in the construction sector

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient 0.0555 -0.0149 0.0871 0.0687
Probability 0.0557 0.0832 0.1767 0.0269
Non-Al coefficient 0.1133 0.1116 0.1616 0.1679
Probability 0.0279 0.0902 0.2527 0.0576
Number of obs. 3,733,336 companies in the European Union

It is important to note that while Al can bring significant improvements in construction, it
can also influence and change the skills requirements of the workforce. According to the
results obtained in table no. 4, for construction firms in the EU, artificial intelligence
significantly contributes to the increase in net turnover, with the coefficient for firms using
Al being positive (0.0687), and the associated probability of 0.0269, thus confirming
hypothesis H4. The Al algorithms can analyse historical project data, site conditions, and
other variables to optimise project planning and execution. This can lead to shorter
completion times and reduced costs associated with delays, thus contributing to a growth of
the net turnover. Al systems can optimise the allocation of resources, including manpower,
equipment, and materials. There are divergent views among researchers about the potential
of Al techniques to solve complex construction problems in uncertain environments (Tiruneh
et al., 2020). On the one hand, some believe that Al-based approaches are adequate to solve
these real-world difficulties. In contrast, other researchers argue that Al-based systems or
models have limitations in addressing practical construction problems (Darko et al., 2020).
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The first domain where Al was implemented was that of information and communications.
This explains the nonsignificant results of the analysis (Table no. 5) regarding the number
of employees and the number of hours worked per employee, since there were no
significant changes in the information and communications sector during the analysed
year. However, a significant positive impact of Al on the evolution of net turnover is
observed, as indicated by the positive coefficient for firms using Al (0.0313) and the
associated probability of 0.0089, confirming hypothesis H4. Al systems enable for rapid
and efficient analysis of massive volumes of data.

Innovative Application of Al in Business Impacting Socio-Economic Progress

Table no. 5. The Al impact in the information and communication field

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient 0.0094 0.0062 0.0322 0.0313
Probability 0.8786 0.9386 0.6777 0.0089
Non-Al coefficient -0.0133 -0.0104 -0.0366 -0.0354
Probability 0.8217 0.8973 0.6451 0.5573
Number of obs. 1,281,164 companies in the European Union

In the information and communications field, this translates into the ability to process and
extract relevant information from structured and unverified data, helping to make more
informed decisions. Al-based virtual assistants and chatbots are increasingly used to provide
customer support, to answer common questions, and to facilitate online interactions.
However, there are also challenges, including privacy, ethics, and security that need to be
addressed as these technologies develop.

The negative coefficient value associated with firms using Al (-0.0013) and its associated
probability (0.0033) recorded in Table no. 6 indicate that at the EU level in 2021, among the
over 2 million firms included in the analysis, Al negatively impacted net turnover, thus
refuting hypothesis H4. Although Al has the potential to enhance efficiency and productivity
in many cases, implementing Al solutions in the manufacturing sector can entail significant
costs, including for technology acquisition and implementation, staff training, and adjusting
existing infrastructure. If these investments exceed the savings gained from increased
efficiency, it may lead to a decrease in net turnover. Thus, the coefficient for firms using Al
is positive (0.0228) and statistically significant (0.0367), confirming hypothesis H3 that Al
implementation contributes to increasing the value added by firms. Although there are no
studies referring to a possible link between Al implementation and economic performance in
the manufacturing sector, we have identified research supporting a positive impact on the
operational efficiency of companies' technical infrastructure (Vu et al., 2023).

Table no. 6. Al impact in the production sector

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient -0.0183 -0.0334 0.0228 -0.0013
Probability 0.0462 0.0402 0.0367 0.0033
Non-Al coefficient -0.0102 0.0386 -0.0035 0.0392
Probability 0.8235 0.6177 0.9855 0.6601
Number of obs. 2,119,709 companies in the European Union

On the other hand, employees may encounter resistance to change when new technologies,
including Al, are introduced. According to the negative value associated with the coefficient
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for firms using Al (-0.0183) and its probability, hypothesis H1 is confirmed in the sector, as
well as hypothesis H2 due to the negative coefficient value for firms using Al (-0.0334)
regarding the number of hours worked per employee.

Artificial intelligence contributes to the increase in the number of employees in professional,
scientific, and technical activities as the Al coefficient is positive (0.0124), and its associated
probability is 0.0480, indicating statistical significance at a confidence level of 95%, thus
confirming hypothesis H1 (Table no. 7). Additionally, regarding the impact on the number
of hours worked, the Al coefficient is positive (0.0110), and its associated probability is
0.0392, indicating statistical significance at a confidence level of 95% and confirming
hypothesis H2. An increase in the use of Al implies a greater need for data analytics and data
science professionals. They are involved in collecting, processing, and interpreting data,
contributing to making decisions based on information. In the healthcare and research sector,
the implementation of Al may lead to an increased demand for professionals in developing
and using Al applications for diagnosis, research, and improved treatments. It is important to
stress that, in addition to increasing demand for certain professional profiles, Al
implementation may also lead to changes in skill requirements, requiring retraining and
continuous development for the employees.

Table no. 7. The Al impact in the sector of professional, scientific and technical field

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient 0.0124 0.0110 0.0503 0.0523
Probability 0.0480 0.0392 0.5003 0.6662
Non-Al coefficient -0.0278 -0.0397 -0.0635 -0.1428
Probability 0.5266 0.1093 0.1414 0.0497
Number of obs. 4,799,728 companies in the European Union

Artificial intelligence is helping to reduce the number of employees and to improve the
working hours in the field of transport and storage by automating processes, optimising
routes, improving planning, and resource management. According to the results from Table
no. 8, the coefficient of Al on the number of employees is negative (-0.0071), and its
associated probability is 0.0090, indicating statistical significance at a confidence level of
95%, confirming hypothesis H1. Additionally, the coefficient testing the effects of Al on the
number of hours worked per employee is negative (-0.0149), and its associated probability is
0.0086, confirming hypothesis H2. Furthermore, hypotheses H3 and H4 are also confirmed
by the positive coefficients associated with firms implementing Al on value added (0.0595)
and on turnover (0.0903), both statistically significant. Al can be used to monitor and manage
traffic flow in real time, helping to optimise routes and avoid congestion. It can reduce the
need for a large number of traffic operators and improve traffic flow.

Table no. 8. The Al impact in the field of transport and storage

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient -0.0071 -0.0149 0.0595 0.0903
Probability 0.0090 0.0086 0.0452 0.0235
Non-Al coefficient 0.0166 0.0149 -0.0702 -0.0650
Probability 0.7423 0.8342 0.5801 0.6975
Number of obs. 1,380,703 companies in the European Union
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The results obtained in Table no. 9 indicate that artificial intelligence can bring significant
added value to firms in the field of water supply, sewerage, waste management, and
remediation, due to the positive coefficient of firms implementing Al of 0.0665 and its
associated probability of 0.0430, which confirms hypothesis H3.

Table no. 9. The Al impact in the water supply, sewage, waste management
and remediation sector

No. of Worked Added Net
employees hours/employee value turnover
Al coefficient 0.0157 0.1087 0.0665 0.0343
Probability 0.1740 0.3710 0.0430 0.1697
Non-Al coefficient -0.0185 -0.0890 -0.2506 -0.2443
Probability 0.6624 0.0976 0.0000 0.0000
Number of obs. 79,675 companies in the European Union

The Al-based monitoring systems can provide an overview of the water supply and sewerage
infrastructure. Al systems can analyse waste generation patterns and can schedule collection
routes efficiently, minimising distances, and reducing greenhouse gas emissions.

The coefficient values for firms utilising Al in the wholesale and retail trade and repair of
motor vehicles and motorcycles sector indicate an increase in the number of employees
(0.0137) and the number of hours worked per employee (0.0041), both statistically
significant, thus contradicting hypotheses H1 and H2, according to the results from Table
no. 10.

Table nr. 10. The Al impact in the wholesale and retail trade and in the vehicle and
motorcycle repair

No. of Worked Added Net
employees hours/employee value turnover

Al coefficient 0.0137 0.0041 0.0569 0.0418
Probability 0.0480 0.0276 0.0360 0.0401
Non-Al -0.0484 -0.1212 -0.0844 -0.0718
coefficient

Probability 0.3788 0.0594 0.3532 0.3734
Number of obs. 5,860,764 companies in the European Union

From the table, positive coefficient values associated with the impact on the value added of
firms (0.0569) and on the turnover (0.0418) can be observed, both statistically significant,
confirming hypotheses H3 and H4. In the wholesale and retail sector, Al is being used to
automate operational processes such as inventory management, order processing, inventory
tracking, and supply chain management, reducing the need for manual activities but at the
same time creating new job opportunities in the management and optimisation of these
systems.

In order to get a complete overview of the Artificial Intelligence impact on business sectors,
we considered it necessary to corroborate the results obtained by applying the robust
regression with the results from the Granger causality test.

In figure 1, a synthesis of the coefficient sign associated with the explanatory variable (firms
implementing at least one Al system) on the dependent variables for each sector of activity
is depicted.
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Figure no. 1. Causality direction and confirming the hypothesis

The correlation between the results in the figure and the categorisation of sectors of activity
into boxes with a positive or negative sign, and the formulated hypotheses, is determined by
the fact that in the case of the number of employees and hours worked per employee,
hypotheses one and two are confirmed if the sectors of activity are classified into boxes with
a negative sign, while in the case of hypotheses three and four, they are confirmed if the
sectors of activity are classified into boxes with a positive sign.

Conclusions

The main objective of the study was to identify the impact of the implementation of Al systems
on the socio-economic performance of the companies from different sectors. Therefore, this
analysis also included data from the year 2021 on companies from the 27 EU Member States
that have implemented at least one Al system in their business. The originality of the study
lies primarily in the study of the existing connections between implementing the Al systems
within the companies and their socio-economic performances, managing in this way to cover
a lack of the reference literature in this field of research. Secondly, our methodology is
innovative because using the robust regression in these studies has not been used so far.
Moreover, our analysis is carried out on a large sample of countries including companies from
all main fields of activity, offering a comprehensive view on the consequence of the
implementation of Artificial Intelligence on their socio-economic performances.

The results of the study show that the implementation of the Al systems in the activities of
the companies can affect the number of employees towards their reduction in the production,
accommodation, food, and transport systems. Also, in terms of the number of worked hours
per employee, the Al implementation leads to their reduction in the same sectors of activity
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as in the case of the number of employees, to which the construction sector is also added. As
for the economic performance of the companies, the results of the study confirm the positive
impact of Al implementation on the added value of the companies from the production,
transport, trade and water supply, waste management sectors, as well as on the turnover of
the companies from the construction, transport, information technology, communications,
and trade sector, leading to their increase.

The practical significance of this study is to offer a detailed overview on the way in which
Al implementation can influence the socio-economic performances of the companies,
supplying relevant data for the decision-making process and business strategies, the human
resources management and the development of the companies’ policies in the field. These
should identify the trends in the technological development considering the needs of the users
and of the employees to select adequate strategies of digital transformation which should
continue to provide a positive impact of technology on the workforce, but which should also
lead to the increase of the added value and of the turnover. Therefore, companies can adjust
their priorities and their resources according to the predictable effect of the Al
implementation in their activities.

The limits of the study are determined by the lack of data on a longer period; therefore, the
future research will aim at the sample expansion by using panel data on a longer period, as
more data becomes available. Moreover, the research should explore the ethical problems
related to using robots, artificial intelligence, and automation in the field of travelling,
tourism, and hospitality. It is obvious that robots have become a stable and persistent
presence, but people will still be able to create and shape the future ways to use them.
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