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Introduction

The dynamic development of digital technologies and the progressive integra-
tion of the human world with the world of machinery and equipment have provided
companies with new opportunities to compete in an increasingly demanding global
market. Technologies based on artificial intelligence (Al), the socially responsible
use of which is a topical and important subject of public discussion, have become
particularly significant in recent years in the modern economy. The aim of this article
is to show the key issues related to companies’ socially responsible use of Al in the
modern economy. In the article, the author focuses on the characteristics of Al and
a description of selected areas of its application, as well as showing the benefits,
limitations and dilemmas resulting from the use of Al in the modern economy. The
considerations presented in the article were based on studies of domestic and foreign

literature as well as reports of analytical and advisory companies.
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1. Artificial intelligence and its essence

Artificial intelligence has been an increasingly popular topic and the subject of
numerous public discussions and scientific studies in recent years. Due to its spec-
ificity and complexity, Al is extremely difficult to define. It includes algorithms,
heuristics, genetic algorithms, expert systems, artificial neural networks, and fuzzy
logic [R6zanowski, 2007, p. 109]. The term “artificial intelligence” was first coined
by the American mathematician John McCarthy at a conference in Dartmouth in 1956
[McCarthy et al., 1955]. There are many definitions of Al in the literature. According
to Minsky, “artificial intelligence is the science of making machines do things that
would require intelligence if done by men” [Minsky, 1968, p. 5]. Kurzweil describes
Al as “the art of creating machines that perform functions that require intelligence
when performed by people” [Kurzweil, 1992, p. 14]. Schalkoff describes artificial
intelligence as “a field of study that seeks to explain and emulate intelligent behavior
in terms of computational processes” [Schalkoff, 1990, p. 8]. According to its defini-
tion in a Polish language dictionary, Al is “a branch of computer science that studies
the rules governing the mental behaviour of man and creates computer programs or
systems that simulate human thinking” [Sfownik Jezyka Polskiego]. According to the
definitions given above, Al can be defined as actions aimed at reproducing human

mental processes by means of computer devices and programs.

The literature outlines two approaches to the issue of artificial intelligence: “weak
AI” and “strong AI”. Weak Al is characterised by the use of certain aspects of human
intelligence to improve the operation of an information system, while strong Al is

able to mimic the way the human brain functions [LawlT, 2017].

Artificial intelligence and its development are linked to the fourth stage of the
industrial revolution: “industry 4.0”. The term “Industrie 4.0” appeared for the first
time at the Hannover Fair in 2011 [Pfeiffer, 2017, p. 107], indicating that companies’
production systems will in future consist of an information system and numerical-
ly controlled machines that will operate autonomously and have elements of Al
[Wittbrodt, Lapunka, 2017, pp. 793—-799]. A characteristic feature of the fourth
industrial revolution is the high share of modern technological solutions enabling
automation and optimisation of production processes, preventive maintenance of ma-
chinery and equipment as well as faster adaptation of companies to market situations
through the use of a huge amount of data in real time [Stadnicka et al., 2017, pp.
472-483]. Modern solutions based on digital technologies — in particular, solutions
based on Al — are used not only in intelligent factories but also in various sectors
of the economy and in everyday life. Artificial intelligence projects developed by
companies such as IBM, Microsoft, General Electric, Google, Amazon, Facebook,
and Apple support business processes, text and speech analysis and the performance
of image analysis. Artificial intelligence solutions are a promising area of develop-
ment, and the effects of the digital revolution are visible in almost every sector of

the modern economy.
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2. Areas of Al use in the modern world

In recent years, the appreciable and strong development of digital technologies —
in particular, Al solutions — has attracted interest from both the scientific and business
spheres. The opportunities offered by the practical application of Al solutions are
vast. In today’s economy, Al technologies can be seen in a wide variety of solutions
[Rézanowski, 2007, pp. 112—113]:

+ technologies based on fuzzy logic concerning control of technological pro-

cesses in production plants under conditions of missing data,

» expert systems supporting decision-making and reasoning,

e machine translation of texts,

* neural networks for signal processing and calculations,

» mining of data related to the process of discovering knowledge from databases,

 optical recognition for facial or object recognition,

+ recognition of communicated content and speakers,

» recognition of handwriting,

« artificial art generating short literary forms or arranging and interpreting

musical works,

* economics, assessing, for example, creditworthiness of borrowers and cus-

tomer profiles, as well as supporting the planning of marketing campaigns.

The above-mentioned technological solutions indicate a huge potential for ap-
plication and use of Al in various areas of business activity and spheres of human
life. According to McKinsey & Company, the analytics and advisory firm, certain
technologies have the highest potential for Al development [McKinsey & Company
Report, 2017]:

e autonomous robots and vehicles,

* image recognition and processing technologies,

* speech processing and generation technologies,

 virtual assistants,

* machine learning.

The McKinsey Global Institute estimates that in 2016 the largest technology
companies and companies of the digital era (including Apple, Amazon, Baidu, and
Google) invested EUR 18-27 billion in the development of various Al technologies,
with 90% comprising internal investments and 10% comprising external investments
—intended, for example, for mergers and acquisitions [McKinsey & Company Report,
2017]. Table 1 presents the value of external investments in companies engaged in
the development of Al technology within a global perspective in 2016, expressed
in billions of EUR.

Table 1 shows that the largest capital investments in 2016 concerned technol-
ogies of machine learning, image recognition and processing and natural language
processing. Machine learning is related to the ability of machines to independently
recognise the relationships between variables and make decisions based on their
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Table 1. Value of external investments in companies dealing with Al technologies in 2016 around the world

(in billions of EUR)

. Value of investments

No. Al technologies (in billions of EUR)
1 |Machine learning 4.5-6.5
2 | Image recognition and processing 22-3.2
3 | Natural language processing 0.5-0.8
4 | Autonomous vehicles 0.3-0.5
5 | Autonomous robots 0.3-0.5
6 | Virtual assistants 0.1-0.2

Source: McKinsey & Company Report [2017].

analysis. Machine learning is one of the key areas of Al, and the popularity of this
technology is undoubtedly related to the growing demand for tools that can analyse
large data sets characterised by increasing growth and complexity. Image and natural
language processing technologies are extremely promising, and this is reflected in
the investment decisions of companies. Image and natural language processing offers
a wide range of possibilities related to the processing, recognition and analysis of
images, photographs, maps, text and human speech, and solutions in this area are
used in the economic, scientific and social spheres. Other technologies concerning
autonomous vehicles, robots and virtual assistants, presented in Table 1, have aroused
growing interest. According to experts, their use and importance will continue to
grow in the near future, changing the face of the world we know today.

3. Benefits, limitations and dilemmas resulting from the use of AI in the modern
economy

The progress observed in the last dozen or so years in the field of digital technol-
ogies has introduced Al and its related technologies to almost all areas of everyday
life. According to analysts at Gartner, in 2020, elements of Al will be found in almost
all new software [Gartner, 2017]. According to the McKinsey Global Institute, the
leading sectors in terms of Al implementation include: advanced technologies, tele-
communications, automotive, financial services, energy and raw materials, media, en-
tertainment, consumer products, transport and logistics, retail, education, professional
services, healthcare, construction, tourism [McKinsey & Company Report, 2017].

Artificial intelligence and its complementary technologies provide many pos-
sibilities resulting from AI’s increasingly wide and multi-purpose application. One
of the prospective areas of Al application is industrial production. An intelligent
production system is characterised by cooperation, mutual connection, autonomous
detection and learning, and the use of information about people, machines, materi-
als and the environment in order to enable integration and optimisation of various
activities of manufacturing companies [Li et al., 2017, pp. 87-89]. Artificial intel-
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ligence allows effective monitoring of the operation of machinery and equipment
in real time, controlling the quality of the production process to detect anomalies
and production defects, improving the production process and, above all, drawing
conclusions that prevent future errors and failures. These activities allow for more
efficient management of resources, which translates into a reduction of costs and the
negative impact of industry on the environment.

Artificial intelligence is also increasingly noticeable in transport, forwarding
and logistics. Modern technological solutions increase the efficiency of the trans-
port chain and optimise its phases of production, storage and transport of goods to
the customer. Artificial intelligence increases the efficiency of data analysis — e.g.
choosing the best route depending on weather or road conditions, forecasting the
demand and supply of transport loads as well as optimising the consumption of fuel
needed for the physical distribution of goods. Thanks to the development of Al,
autonomous vehicle projects have also been developed and implemented. Artificial
intelligence technology enables vehicles to observe and understand the environment
(with the use of sensors, cameras, and radar) and supports appropriate reactions, al-
lowing a car to drive safely without a driver [PIM, 2017]. More and more companies
are involved in road tests of autonomous vehicles (e.g. Tesla, Google, Uber, Lyft,
Waymo, Baidu, Honda, Toyota, Audi, Mercedes, BMW, Volvo, Ford, and GM), and
the rapid progress in the field of digital technologies together with the changes in
legal regulations governing the operation of autonomous vehicles on public roads
will allow the implementation of these modern transport solutions in the near future.

Healthcare and medical services are other areas with high potential for the use
of Al. Effective medicine is increasingly focused on the individual characteristics
of the patient, allowing planning of “tailor-made” therapies, which significantly in-
creases the complexity of diagnostic and decision-making processes [Mikotajewska,
Mikotajewski, 2011, p. 84]. In healthcare, Al can help doctors to diagnose diseases
quickly, to precisely match treatment methods to individual patients and to predict
the prevalence of particular diseases in society. In the future, Al will support the
development and implementation of health prevention programmes for people at
increased risk of incidence of particular diseases, the development of new treatments
and medicines dedicated to individual patients as well as remote monitoring of pa-
tients’ health through mobile medical devices.

The financial sector is also an area in which the use of Al technology is grow-
ing. Artificial intelligence allows automation and streamlining of many processes
in financial institutions. Banks implement solutions based on the use of chatbots,
i.e. systems replacing bank or call-centre employees in contact with the customer,
improving customer service. Machine learning as a component of an Al system
allows for early detection of unusual patterns of transactions, which may indicate
abuse or attempted fraud, and also allows for automation of financial decisions used
to assess a customer’s creditworthiness or compliance with the criteria for granting
an insurance policy [Krukowska, 2018]. Artificial intelligence in the financial sector
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also supports market data processing, which can be used for trading in securities

portfolios and making investment decisions.

The examples of Al technology applications presented above comprise a mere
fragment of the possibilities of this solution in selected sectors of the economy.
Technological progress and its incessant pace continually reveal new areas in which
human activity can be supported by modern technology. As in the case of any modern
solution, a number of questions arise concerning the consequences of the implementa-
tion of digital technologies in economic, socio-cultural, ethical and legal dimensions
or regarding the impact on the natural environment. Undoubtedly, any change has an
element of uncertainty as to the form of the new reality and its positive and negative

effects on the functioning of society.

Numerous scientific studies have been devoted to the industrial revolution 4.0
and, above all, the use of Al in business, including: robotisation and automation of
production processes, use of bots and chatbots serving customers, introduction of
solutions increasing the security of company operations, optimisation of business
processes, efficient use of resources and cost reduction, as well as, above all, the
use of large data sets for improved and faster adaptation of companies’ offerings
to the needs of buyers and to predict their future behaviour. The above-mentioned
benefits associated with the increasing use of Al are undoubtedly considered an asset
among the supporters of its implementation; however, there are also negative opin-
ions concerning the technological expansion of this modern solution and its socially
irresponsible use. Professor Stephen Hawking, in an interview on Al, expressed his
fear that the creation of true Al (independent and self-aware) will be either the best or
the worst thing in the history of mankind. He stressed that it is extremely important
to direct work on the development of Al in the right direction, i.e. to create it in such
a way that it will benefit humanity [Business Insider, 2018]. The creator of Tesla and
SpaceX, Elon Musk, said that Al has much greater opportunities for development
than anyone could imagine today, which may at some point in the future, as a result
of its uncontrolled development, become a threat to humanity. Musk considers it
crucial to establish an authority to control the development of Al technology, which
is not fully understood, in order to ensure effective control over it [FXMag, 2018].

One of the key issues of social concern related to the use of Al in business is
the forecasted change in the labour market in the near future. According to the PwC
consulting company, modern technologies pose the greatest threat to occupations in
industry and commerce. The PwC study shows that 30% of current jobs in the UK
are vulnerable to automation, 38% — in the US, 35% — in Germany and 21% — in
Japan [PAP, 2017]. The response to the emerging risk of increased automation in
the workplace, which may consequently have an impact on social sentiment, should
include responsible national policies for professional retraining of employees work-
ing in vulnerable professions, creating effective mechanisms to regulate the labour
market and promoting the acquisition of skills that will be useful for future work by

people, and especially young people.
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Another example of threats resulting from the use of Al technology is the issue
of responsible management and protection of large sets of data, which are its integral
component. There may be a temptation to use data unethically or illegally, and there-
fore companies should focus on the best possible protection of information systems
against misuse. The authors of a report on the malicious use of Al identify three
areas of security (digital, physical and political) as particularly important, and they
predict that in the near future there will be new types of cyberattacks using, among
other things, automatic hacking, speech synthesisers, precisely targeted spam thanks
to information extracted from social media and the exploitation of weaknesses in
artificial intelligence systems [Malicious Al Report, 2018]. The authors of the report
draw attention to possible threats such as the risk of taking control of, for example,
entire fleets of autonomous vehicles for use in a terrorist attack. The report also draws
attention to the political sphere, which is vulnerable to cyberattacks through the use
of targeted propaganda and fake news in the form of audiovisual materials, which
are highly effective tools for manipulating public opinion on a large scale. They
propose actions to reduce the risks associated with the irresponsible use of Al by
constantly raising the issue of cybersecurity, exploring models of openness in mak-
ing information available, promoting a culture of social responsibility and seeking
both institutional and technological solutions for protection against cybercriminals’
attacks [Gazeta Ubezpieczeniowa, 2018].

The problem of the use of raw (e.g. rare earth metals) and other materials for
the production of electronic devices is a crucial issue in the development of digital
technologies and Al. The dynamic global development of the computer industry has
highlighted the problem of environmental degradation manifested in the overex-
ploitation of natural resources and the increase in electronic waste. The solution to
this problem should be a socially responsible approach to the exploitation of natural
resources, which is part of sustainable development, as well as effective promotion
of recycling and manufacturing of electronic devices using technologies that will
minimise the burden on the natural environment, both at the stage of production of
electronic equipment and during its disposal.

Conclusions

Technological progress in the field of digital solutions, in particular the develop-
ment of Al technology, has a fundamental impact on the functioning of the modern
economy and society as a whole. Artificial intelligence is becoming more and more
widely used in the economic activity of various companies and institutions, support-
ing people’s work and daily lives. Artificial intelligence has gradually developed
and improved, but this raises concerns related to the unknown long-term effects of
its use. This provides an important stimulus for discussions and scientific research
concerning its influence on various aspects of human life and its socially responsible
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application. It is essential to evaluate its impact on the socio-cultural, economic and
natural environment in order to control not only its development but above all to
identify future negative consequences of its application and effectively counteract
them. The issues raised by the author in the article can be a starting point for further,
in-depth discussion among the scientific and business communities regarding socially
responsible use of Al in the modern economy. The issues of Al compliance with
ethics and laws will be an area of further research for the author in the near future.
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Sztuczna inteligencja i jej spolecznie odpowiedzialne wykorzystanie
wezwspolczesnej gospodarce

Obserwowany na przestrzeni kilkunastu lat dynamiczny postep technologiczny w dziedzinie infor-
matyki wplynal na rozwdj sztucznej inteligencji. Celem artykutu byto ukazanie kluczowych zagadnien
zwigzanych ze stosowaniem sztucznej inteligencji przez przedsi¢biorstwa w aspekcie jej spotecznie od-
powiedzialnego wykorzystania we wspolczesnej gospodarce. Autor skupit si¢ na scharakteryzowaniu
sztucznej inteligencji, opisie wybranych obszarow jej zastosowania oraz na korzy$ciach, ograniczeniach
i dylematach wynikajacych z zastosowania sztucznej inteligencji we wspotczesnej gospodarce. Podstawe
rozwazan stanowity studia literatury krajowej i zagranicznej oraz raporty firm analityczno-doradczych.

Artificial Intelligence and Its Socially Responsible Use in the Modern Economy

Dynamic technological progress in the field of information technology observed over several years
has influenced the development of artificial intelligence. The aim of this article was to show the key issues
related to the socially responsible use of artificial intelligence by companies in the modern economy. The
author focused on the characteristics of artificial intelligence, a description of selected areas of its applica-
tion and on showing the benefits, limitations and dilemmas resulting from the use of artificial intelligence
in the modern economy. The considerations presented in the article were based on studies of domestic and

foreign literature as well as reports of analytical and advisory companies.
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