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AI ETHICS IN BUSINESS –
A BIBLIOMETRIC APPROACH
ALEXANDRU CONSTANTIN CIOBANUi, GABRIELA MEȘNIȚĂii
Abstract Different businesses utilize Artificial intelligence (AI) to accelerate their digital
transformation aiming to enhance specific outcomes while maximize productivity.
Artificial Intelligence technologies have evolved rapidly and the interest to study this
field has increased accordingly. In this context, the researchers were interested not only
on the technical side of AI, but also on its impact on economy, or business. This study
reviews, trough bibliometric techniques, the key players, and the main discussed topics,
that contribute to the research of ethics of AI solutions implemented in business. We
analyzed the most cited 2000 articles extracted from Scopus databases, and we used
VOSviewer to visualize the identified data. The insights provided through this paper are
valuable for the researchers that are exploring the AI ethics, as well as for specific
audiences from different domains such as social sciences, business decision making, IT
management, government, and public policy decision-makers.
Keywords: Artificial Intelligence, AI ethics, business, digital transformation, bibliometric
analysis.

1. INTRODUCTION
Technology has always been a determining factor in the development
process of societies or business organizations. Among the studies and research
that were published on technology topics, there was always a particular interest
related to the impact that the technology has on society. From a historical
perspective, we can see that technology (generically speaking) faced an evolutive
transformation, starting with the Industrial Revolution, Internet and computers
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networking development, continuing with the rapid growth of what we call today
as digitalization.
Today the technology is transforming our daily lives, impacting routine tasks
such as how we are thinking, shopping, communicating, learning, working, and one
pandora’s box in this regard is the artificial intelligence (AI). There are lots of
examples of AI applications that are used intensively either by individuals or by
businesses, such as surveillance and automation systems, medical healthcare,
farming, banking, smart homes, remote working, and many others. On the other
side, the business is also trying to benefit as much as possible from the AI systems
investing in this direction to optimize and automate daily routines.
Within this context, the AI is showing an unlimited potential, that is be
beneficial for lots of organizations and individuals, especially from an economic
viewpoint. There is market research (PwC, 2017:1) that is estimating that the
greatest economic gains from AI will be in China (26% boost to GDP in 2030) and
North America (14.5% boost), equivalent to a total of $10.7 trillion and accounting
for aproximatively70% of the global economic impact.
Note that due to the pandemic context, that began in 2019, we are witnessing
a hyper-accelerated growth in the need for Artificial Intelligence systems in the
business environment. McKinsey, in a recently published report (Mckinsey Global
Institute, 2021:3), shows that throughout history companies have controlled costs
and mitigated insecurity in two ways: by adopting automation solutions and
redefining work processes to simplify the daily routine of employees. Thus, this
report presents the situation from July 2020, where approximately 65% of the
companies had on their agenda the automation of business processes through AI,
and simultaneously in China the production of robots had exceeded the norms
reached a year before the pandemic.
Alternatively, organizations are still exploring the opportunities offered by
AI and at the same time self-educating about the possible risks associated with it.
Another recent PwC study (Global CEO Survey, 2021:2) shows that 75% of
company leaders consider Artificial Intelligence useful to society, but a higher
percentage, 84% of them believe that AI-based decisions need to be explained to be
credible. For example, some of the top ethical issues on the research agenda today
are related to unemployment and future of work, inequality and how wealth is
created by machines and how these can affect human interactions. Other concerns
are related to security, AI biases or privacy (Bossmann, 2016) and these are only
some of them.
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In this context, the study of AI ethics becomes increasingly relevant because
it is essential to explore the opportunities of AI as well as the potential risks. There
is research that is promoting the idea of AI for people enumerating principles as
part of an AI framework that overcomes associated risks (Floridi et. al., 2018:689707). It is obvious that there is a significant transformation of how different
business environments become more productive and efficient due to digitization
and through artificial intelligence solutions.
The main objective of this paper is to identify the current key players with
interest in the research of the ethical concerns related to the AI ethics in business. To
address it, we have integrated a bibliometric approach that will help explore the key
topics and find the main contributors to the scientific literature. The scope of this
scientific approach is to report on the potential opportunities for further research on
the ethical debates surrounding the AI solutions implemented in business.
Therefore, this paper explores, what is the current landscape of the research
articles that are addressing the topics of Artificial Intelligence ethics applied in
business. Specifically, we will use bibliometric methods on data visualization to
report on co-authorship and co-occurrence for the identified datasets, to retrieve
what are the most cited articles, most influential institutions and journals, top
countries researching this topic as well as the surfacing emerging topics. The
datasets that will be chosen will be from Scopus, because it is the largest journal
database that is currently available and it’s offering also enriched capabilities to
analyze the identified articles in results.
The next sections of the paper follow on the structure below: Section 2
focuses on the literature review of studies related to AI ethics in business; Section 3
will present the methodology used and the identified datasets used for the analyses;
Section 4 will present the result of the bibliometric analyses and the key findings
and finally Section 5 will offer the conclusions of this study as well as further
research opportunities within the AI ethics field

2. EXPLORING ETHICS AND AI
To obtain the big picture on AI ethics in business, this paper will explore the
related previous work done by other researchers interested on the AI ethics in
business. In this section, we will review via a structured approach, 3 essential
aspects of AI ethics: the current research related to the concepts of digital ethics in
general (to understand the conceptual elements of ethics in technology), the AI
impact on business (to explore how AI technologies is reshaping the business
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landscape), and the current main AI ethics debates. We will further introduce the
bibliometric methods that were used within this study for data visualization, to
report on the co-occurrences and co-authorship analysis.

2.1

Analysis of the ethics concept from a digital perspective

The importance of ethics research becomes important in the context of the
development and implementation of AI solutions toward digitalized business
environments. This importance is given by the multidisciplinary complexity of AI
and by its impact on society, economy, technology.
Defining the term ethics can be difficult and this approach would also
involve explaining related, interdependent concepts that can be associated with
what could be explained to be ethical or not.
According to the Encyclopedia Britannica (Singer, 2021) the term ethics
may refer to the discipline that deals with the study of the concepts of good or bad,
right, or wrong from a moral perspective. The term can be associated with any
theory of values and moral principles. Finally, the subject of ethics must be seen
and interpreted in terms of particularities that may be related to religion, culture,
profession and which are associated with a group of individuals, communities,
organizations, etc.
For this paper, we will not rely on the philosophical descriptions for ethics
but it’s important to make some distinctions between metaethics, normative ethics,
applied ethics (Marturano, 2002) or descriptive ethics (Nijsingh and Duwell,
2009). Issues that address the foundation of moral values, that explore morality as
culturally relevant, or that link ethics to empirical principles can be seen as relating
to metaethics. It explores the connection between values, motives for action and
human motivation, and that must be seen from the perspective of moral
responsibility (Sayre-McCord, 2014). Descriptive ethics describes and understand
moral values, its judgments, and good practices, representing the foundation for
normative ethics, the latter seeking to justify different ethical positions depending
on certain principles or virtues (Stahl et al., 2016). Normative ethics is based on the
ethics of virtue and the abovementioned Kantian ethics.
From all above perspectives, for this paper we consider relevant the concept of
applied ethics which is based on proposing prescriptions in specific situations.
Examples for applied ethics could be those represented by biomedical ethics,
technology ethics, military ethics, environmental ethics, or computer ethics (Stahl et
al., 2016). Considering the purpose of this paper, it is necessary to explore the
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evolution of computer ethics concept, which today is broadly called digital ethics. In
large sense, the AI ethics could be seen as part of this broader theoretical concept.
With the advent of computer systems, ethics have aroused new interests and
dilemmas in society. Terms such as "computer ethics" date back to the 1970s, but
ethical dilemmas with reference to the technological environment appear with the
development of the first technologies based on computer systems (Wiener 1954,
Wiener 1959, Bynum 2001). Norbert Wiener, also considered the father of
cybernetics and one of the main contributors to the development of digital
computers, recognizes from the early stages of research that technology and digital
computers will consistently change many aspects of life and have a crucial ethical
importance, anticipating their impact on the labor market.
Today, computer ethics or, in general, digital ethics involves old problems
that have acquired a new quality due to digital technology. Simultaneously, there
are new dilemmas that did not exist at all, determined by automatic decisionmaking through Artificial Intelligence solutions and the potential risk associated
with them (Muller, 2020). Of course, this rapid development of computers and
computing in general has raised even more ethical
In a general sense, "digital ethics" has been approached as a need for the
study since the first appearances of information and communication technologies.
The issue of the need to propose a basis for research and the adoption of digital
ethics arises, since the 1970s, where the debates were focused on the fact that
"technological civilization" is a truly "new" civilization, in which information and
communication technologies play a vital role, growth, hence the recourse to a "new
ethics" based on responsibility (Jonas, 2014).
The emergence of new cloud computing technologies, the Internet of Things
(IoT), Artificial Intelligence or social media facilitates rapid exposure of products
or services to customers, as well as their access to an accessible and diverse market
where only trust in the product or bidder can make a difference. Companies have
felt the need to reach potential buyers with products much faster, and technology
(social media for example) has made this possible.

2.2

Artificial intelligence and its impact on the business environment

Researchers refer to Artificial Intelligence as that software’s, algorithms,
systems, and machines that can demonstrate intelligence (Shankar, 2018). Another
way to describe Artificial Intelligence is that this concept does not depend on the
characteristic technologies, but rather on the purposes associated with the use and
implementation of AI. In this sense, most of the time, business organizations will
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use AI systems to streamline business processes or marketing strategies through
easy access of data for more efficient interaction with customers or their own
employees (Davenport and Ronanki, 2018). Finally, AI can be described by the
ability of a machine or software to mimic human functions, such as reasoning,
learning, planning, and creativity. Some AI technologies have been around for over
50 years, but increasing computing power, the availability of huge amounts of data,
and new algorithms have led to major advances in AI in recent years. Artificial
intelligence is already present in our lives and is considered a central element of the
digital transformation of society becoming a priority for the European Union and is
expected to bring huge changes to future applications. (European Parliament
Resolution 2088-INI, 2019).
As this study explores the ethics of Artificial Intelligence implemented in
different businesses, it is important to take a step back and look at what business
means for technology in general and for AI. There are different perspectives on the
concept of business with respect to business models that can be identified in the
literature, most of them are gaining popularity in the 1990s, when companies were
using different processes to communicate to investor groups the strategic
development ideas for a short time (Zott and Amit, 2010). The scientific literature
identifies three main perspectives of the business model concept (Aloini, Latronico
and Pellegrini, 2021): the strategic perspective, the one based on the object of
activity of the business and the architectural one.
For this paper we consider relevant the third perspective, as this is the most
appropriate way for a company to propose a value-added business model (in a
broad sense) with the possibility of creating, maintaining, and redistributing this
value through digital technologies (in this case Artificial Intelligence). We are
talking about a business model digitized by AI systems used to create added value.
Obviously, the relationship between technology and business, in a broad
sense, depends on the market context, field of activity, customers and others. Under
these circumstances, the main idea of our research is that technology can add value
to a business or even create new business models, that focus on added value in all
senses (profit, redistribution of it, investment, quality interactions with customers
and partners, etc.).
Due to the different forms that AI can take, exploring the impact of these
systems on the business environment is a complex process. A recent bibliometric
analysis (Loureiro et. al., 2021) in the field of AI applied in business, was
performed to obtain a classification of topics of scientific interest, identifying 4
areas of research.
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 the impact of AI on society: this first area covers issues related to how AI
influence society (specifically what is the impact of robots, what are the laws
that control the effects of AI, how is AI used in marketing and social media
to manipulate purchasing decisions)
 the impact of AI on organizations: this area captures the focus of current
research on how AI impacts the way we work, factors of production and
manufacturing in general, science management, business decisions, and risk
management.
 AI methodologies: this topic is dedicated to research aimed at the methods
used by AI systems to provide functionality such as prediction, data analysis,
learning, neural networking, problem solving.
 AI systems: this area focuses on how AI systems are implemented in
organizations such as those that create AI algorithms themselves or those
that design products that can incorporate AI or those that only use AI to
process information.
Another research topic that is captured from the literature is one related to
the impact of AI in the business environment and we can find research that
explores 3 different angles: the impact of AI on the labor market, automation of
daily tasks (productivity efficiency) and finally the interaction between companies
and customers. (Haenlein and Kaplan, 2020).
In the first category, different studies analyze how the changes introduced by
AI influence the way human resources departments are organized (Tambe et. al.,
2019) with reference to data storage, decision making, privacy and security and
others. Other articles examine how AI systems can streamline business processes
by automating daily activities.
Huang, Rust, and Maksimovic (2019) provide a broader view and analyze
the relative importance of mechanical activities (e.g., repair and maintenance of
equipment), human-thinking (e.g., processing, analysis, and interpreting
information) and feeling activities (the feeling tasks such as, communicating with
people) in different fields of activity. Analyzing from an empirical perspective,
these authors show that, in the future, human employees will be increasingly busy
with feeling tasks because the thinking tasks will be replaced by AI systems. They
are continuing that hypothesis showing that a similar process happened when the
most mechanical loads in the car manufacturing industry were replaced by robots.
Finally, there is the third category of studies focused on the interaction
between business environments that use AI and customers (Kumar et. al., 2019).
This category focuses on the marketing industry, proposing application models of
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AI through which it can be performed. automating product selection, pricing, or
displaying advertising content based on individual customer preferences.
It can be observed that the approach of literature is focused more on the
relationship between AI and the business environment in terms of increasing employee
productivity, streamlining distribution chains, optimizing costs, personifying services,
without approaching also the potential associated risks of AI solutions.

2.3

Ethical Perspectives on Artificial Intelligence

Recent developments in the field of Artificial Intelligence are topics of
public debate and attract media attention most of the time. Artificial Intelligence
computer systems (whether we are talking about robots, chatbot virtual agents,
facial recognition systems, etc.) are perceived as systems that transform from
simple computer tools into systems that can make decisions autonomously.
Therefore, the scientific community also pays more attention to both studying the
development and to identifying the potential impact of these systems.
Nowadays, many companies are reinventing their business processes through
digitalization or digital transformation. Referring to the systems of artificial
intelligence, it is observed that a universally applicable definition for Artificial
Intelligence cannot be found precisely due to the multidisciplinary aspect of the
term. Some authors define Artificial Intelligence by the ability of a digital
computer or computer-controlled robot to perform tasks commonly associated with
intelligent beings. The term is frequently applied to the project of developing
systems endowed with intellectual processes characteristic of people, such as the
ability to reason, to discover meaning, to generalize or to learn from experience
(Copeland, 2020).
Alternatively, some programs have reached the performance levels of human
experts and professionals in performing certain specific tasks, so artificial
intelligence in this limited sense is found in applications as diverse as medical
diagnosis, computer search engines and recognition. voice or handwriting.
Artificial Intelligence or in general sense, the theory of developing "computing"
systems that can perform activities specific to human intelligence, is considered an
ongoing revolution that transform societies and science (Harari, 2017).
While some forms of Artificial Intelligence (such as machine learning, deep
learning, artificial neural networks) are changing the way data are stored, accessed,
and processed other forms, such as autonomous and semi-autonomous systems are
increasingly used by to different industries: medicine, transport, production.
(Jordan, Mitchell, 2015). Of course, the benefits for optimizing work processes and
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business productivity have been positively influenced, but on the other hand in the
scientific environment there have been concerns that Artificial Intelligence would
endanger jobs (Nature editorial, October 2017) or could be used as malicious
tendencies (Brundage et al., 2018), or would exclude liability as there is a risk of
inadvertently disseminating prejudices that may undermine the idea of fairness
(Zou and Schiebinger, 2018). Other studies aimed to identify parameters to assess
the ethics of Artificial Intelligence (Cath et. al., 2018, Greene et. al., 2019) or its
association with some systemic risks (Crawford and Calo, 2016, Altman et al.,
2018) which can generate negative consequences in society such as discrimination
due to the prejudice of algorithms (Bolukbasi et al., 2016, Veale and Binns, 2017).
In the last decade, the private sector has made massive investments in
innovation by developing robots and autonomous Artificial Intelligence systems
that can interact with humans in various fields of activity. These innovations of
recent years undoubtedly have benefits for society because they can save time,
reduce human effort, costs or even save lives (Winfield and Jirotka, 2018).
For this paper, we considered essential to study the business perspective
when talking about AI. Among others, there are also many signs from the business
field indicating the Artificial Intelligence solutions are used to transform business
processes to streamline productivity and reduce costs. First, to automate business
processes, AI systems use programmed algorithms to perform well-defined tasks
without the need for human intervention. Some examples of this could be related to
automatic transfer of data from emails to centralized storage systems, automatic
replacement of lost bank cards, automatic implementation of simple financial
transactions or reading documents to be able to automatically extract keywords by
language processing natural language processing.
Alternatively, AI systems can identify key information from large volumes of
customer data, using not only available figures from their transactions but also from
elements such as texts, messages, voice, facial recognition, and images. Using
analytical features associated with Artificial Intelligence systems, companies can make
predictions about customer preferences, detect real-time fraud, or implement digital
advertising campaigns that target customers in real time (Davenport et al., 2020).
Different studies reveal that AI solutions improve process of decisionmaking, while boosting the human analytical skills and decision-making abilities,
and improving human creativity (Wilson & Daugherty, 2018). However other
researchers such as Miller (2018) advertise the need of a new human-machine
symbiosis and calls for the rethink of “how humans and machines need to work
symbiotically to augment and enhance each other's capabilities”. In this context,
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ethical dilemmas concerns are on an increasing trend, and we are witnessing not
only the research of scientific concepts but also the assessment of the impact in
terms of ethics applied to artificial intelligence systems.
In recent years (after 2014), private companies, research institutions, as well
as public sector organizations have formalized principles and guidelines for the
ethics of Artificial Intelligence, but nevertheless there is still a strong debate about
what Artificial Intelligence really means and what it is the requirements, technical
standards and good practices that can ensure this ethic (Jobin et. al., 2019;
Mittelstadt, 2019).
Also, national, and international organizations, both governmental and nongovernmental, have responded to these social fears by developing new directives or
ad-hoc committees with Artificial Intelligence experts which aims to design
policies that represent legal bases for controlling AI systems ethically. The
European Commission, the Organization for Economic Development and
Cooperation (OECD), the Singapore Council for the Ethical Use of Artificial
Intelligence and Data, or the UK Parliament's Artificial Intelligence Committees
are just a few examples of international bodies whose role is to set rules to ensure
AI ethics (Jobin et al., 2019). Added to this effort are some private companies that
produce Artificial Intelligence solutions such as SAP, Google in 2018 or Microsoft
that have publicly released codes of ethics, principles, and standards of Artificial
Intelligence solutions (Microsoft, 2017, SAP, 2018, Google, 2017). Therefore, this
paper will highlight the main topics and key players that are currently part of the
AI ethics in business debate.
The scientific communities approach AI ethics from different perspectives,
associating this with the ethics of other fields. Recently, there have been several
comparisons and possible associations between Artificial Intelligence ethics
initiatives and medical ethics. (Whittlestone et al., 2019). Studies have
demonstrated that one starting point in the research of AI ethics could be to refer
the ethical guidelines needed in AI with the classical principles applied in medical
ethics. (Floridi, 2018).
The OECD and the European Commission have expressed their support in
this regard (OECD 2019 and EU 2019) and have proposed four principles that will
contribute to the development of "trustworthy" Artificial Intelligence solutions:
respect for the autonomy of the individual, injury prevention, fairness, and
explicability. This assimilation of AI ethics around the principles of medical ethics
is probably the most pragmatic approach historically. This has emerged in the
medical field and can be perceived as a theoretical moral framework.
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These four essential principles need to be always contextualized, depending
on different decision-making situations and different fields of activity (BeauChamp
and Childress, 2009). AI needs a similar approach in terms of founding a common
framework to ensure ethics guidelines, as in medical ethics, the principled
approach provides a common language for identifying and conceptualizing ethical
challenges by identifying concrete solutions for health policy making and clinical
decision making (Bosk, 2010).
A similar principled approach in AI ethics seems to aim incorporating
normative considerations in the design and governance of technology. (Mittelstadt,
2019). This type of approach, provide a useful framework for assessing the potential
for Artificial Intelligence ethics to promote real change in the development and
implementation of these solutions. Despite the initial credibility offered by the
comparison with medical ethics, there are reasons to be concerned about the future
impact of AI ethics because there are important differences between medicine (or
other traditional professions (Filipovic et. al., 2018)) and AI development.
Note that in the scientific community we identify a consensus according to
which Artificial Intelligence should be ethical, but nevertheless there are
significant divergences when discussing the framework, principles, and control of
AI ethics. Moreover, there is some uncertainty about how ethical principles and
guidelines should be applied when developing or implementing AI solutions. Thus,
contrary to the scientific consensus on the need for ethics, many challenges are
related more to the implementation, control by political legislation and governance
of AI technologies, there is an imperative need to harmonize and re-prioritize the
AI agenda involving both business organizations as well as the governmental
environment (Jobin et al., 2019).
But in this sense, the major challenge is that the development of a global
agenda of AI ethics must also consider respect for cultural diversity and
transnational moral pluralism. The ethics of Artificial Intelligence systems can be
correlated with the degree of trust of the consumer public. Building such trust in AI
requires different ethical approaches to target individual systems themselves and
areas of applicability (Robinette, Wagner, Howard, 2013), but also to respect an
institutional framework.
In this regard, Winfield and Jirotka (2018) argue that one of the necessary
(but not sufficient) elements to build trust in AI systems is to ensure a framework
of "ethical governance" (AI). The two define this concept as that set of processes,
procedures, cultures and defining values to ensure the highest behavioral standards
for Artificial Intelligence systems. It is therefore proposed to move from a
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descriptive ethic in which AI solutions are evaluated to a normative, prescriptive
ethic with a role in framing the principles of responsibility in research and
technological innovation.
The goal of ethics is to address fundamental issues related to practical
decision-making, and one of the major concerns may be the evaluation of standards
by which human actions can be judged rightly or wrongly.
We explored on the different approaches of the AI ethics with applicability on
business organizations, within the next sections of this paper we will focus on the
bibliometric analyze to understand what the most relevant studies, authors and key
topics are, as well as what will be the further research opportunities within this field.
The specific interest for this paper was to use the bibliometric techniques to explore
the field of AI ethics in business. Based on the above context, we aim to identify the
further research opportunities on how business organizations are perceiving the AI
ethics, while using it to digital transformation and business optimization.

3. DATASETS AND METHODOLOGY
In this section we will describe the strategy used on this paper that led us to
the identification of the main datasets that served as input for the bibliometric
analysis, and the bibliometric methods that were used in the analysis.

3.1

Data sets

Bibliometric analyses are popular today among scientific researchers and
this is mainly because it represents a great instrument that allows to explore large
volumes of scientific data, that could be assessed to identify emerging trends in
literature, collaboration patterns or research components. (Donthu et. al., 2021). On
the AI research topics, there are several others recent bibliometric analysis, but
either covering general aspects of ethics and privacy (Zhang et. al., 2021), either
focusing on general evolution of AI (Yuh-Shan and Ming-Huang, 2020; Yufei and
Zhongbao, 2019) or niched on specific domains such as healthcare (Guo et al.
2020; Vinit and Saikat, 2020) or education (Song and Xiang, 2020; Baek and
Doleck, 2020).
For this paper, we used Scopus as our primary datasets resource, because
this is a well-known platform of bibliometric data sources and the largest database
that provides scientific literature content, having a global presence and covering a
variety of research fields.
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In the first phase, our research explored the global landscape of AI Ethics in
business, and hence we had the following strategy of exploring the relevant data
that allowed us to #1) identify all relevant articles for the chosen topic so that we
can analyze the overall results, and #2) have a niche approach by refining to
identify only the documents that are article type and written in English and #3)
filter on most cited 2000 articles that will use for the actual bibliometric analyze.
The search strategy used for the initial discovery of the chosen topic was the
below one, and that was performed between 15th of May and 04th of June 2021 with
below data sets results(#R)
Dataset
#1 (relevant
articles)
#2 (refining)

Results(#R)
16822

Search String
ALL (“Artificial Intelligence” AND ethic* AND business )

8942

ALL (“Artificial Intelligence” AND ethic* AND business )
AND ( LIMIT-TO ( DOCTYPE , "ar" ) ) AND ( LIMITTO ( LANGUAGE , "English" ) )

#3 (filter)

2000

On dataset #2 - filter on first 2000 most cited

Based on the above, there were 3 main datasets identified as following:
 dataset #1) which is initial raw dataset (16822 documents) obtained as per
the above search string.
 dataset #2) which was used after refining the results because this paper
focused only the articles as document type that were written in English.
 dataset #3) which was the working dataset for the bibliometric analysis
obtained after filtering the second dataset on first 2000 most cited articles as
per Scopus indexation.
Considering this search strategy, we can see in Figure 1, that the first
identified article was published in 1972, focusing the need of theorizing societal
cybernetics to have a proactive control on computer machines and Artificial
Intelligence (Byrne, 1972). Between 1972 and 2016 we can see a low rate of studies
and starting with 2019 we can observe an abrupt rise of published articles which
indicates an urgent need for attention from the academia on our research topic.
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Figure 1 Trends in the annual number of records as per
the search strategy using dataset #2

Based on the Figure 1, we can see that after year 2000 there was a particular
interest from the academia on the AI ethics topics. That could be correlated with
the fact that in same period the AI solution faced a boom and its evolution trough
new developments such as machine learning, deep learning, neuronal networks but
also the tremendous growth of the computer transistors. (Delipetrev et. al., 2020).
The fact that within the last two decades we can see an increasing number of
publications in journals, could be related to the fact that the AI does not anymore
representing some ideations models, but offers specific solutions for an era which
is data driven. Additionally, not only the academia is interested in these topics, but
also the international organizations or the companies producing AI systems.

3.2

Methodology

The research approach for this paper is schematically described in Figure 2
Essentially, we had two big phases that we used to explore the topic of AI ethics
within the business context so that we can identify key concepts, current concerns
and issues presented in previous research. In the Phase 1 we focused on identifying
the right datasets that can be used in our analyze, while in Phase 2 we focused on
the bibliometric techniques that can be used to have an analytic approach on the
identified results.
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Figure 2. Research framework on understanding the AI ethics in business

3.2.1 Phase 1 data processing
In the first phase of our study, we focused on exploring the main articles
related to AI ethics in business and therefore we applied the above-described
search strings to identify the datasets #1 and #2. One important mention to make
here is that, even though in dataset #2 we identified 8942 related articles, we only
exported the first 2000 most cited documents. That was since currently in Scopus
there is a hardcoded limitation that allows the full information export of only first
2000 identified articles. Having this limitation, we obtained a new dataset #3 that
will be used for the bibliometric analysis. Because the study focuses on obtaining a
high-level overview on all the identified articles for the chosen topic, we used both
datasets #2 and #3 as per below:
 dataset #2 was used to explore the overall bibliographical information,
analyzing all articles authors, affiliations and subject and,
 dataset #3 was used for the bibliometric analysis.
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3.2.2 Bibliometric analysis techniques
Once identified the dataset #3, we used this one for the bibliometric analysis,
focusing on data visualization. Specifically, we performed 3 types of analysis via
VOSviewer. VOSviewer is a software tool for constructing and visualizing
bibliometric networks. These networks may for instance include journals, researchers,
or individual publications, and they can be constructed based on citation, bibliographic
coupling, co-citation, or co-authorship relations. (VOSviewer, 2021). For this paper,
VOSviewer was used for data visualization, focusing on three main analysis categories:
co-authorship (to identify most relevant authors, organizations, and countries), cooccurrence (to identify most relevant key words), and citation (to have a look on most
relevant documents). Based on this methodological approach, this paper offers a
consistent view on the current issues and concerns related to AI ethics in business,
which may provide a certain level of knowledge that can further help other researchers
to shape their studies with respect to AI ethics and impact on business landscape.

4. RESULTS
We investigated the AI ethics in the business field, by exploring all the
articles and indexed by Scopus within the last years (as detailed in our search strategy
in Figure 1) so that we can identify who are the key players (e.g., research
institutions and universities, countries, subjects) contributing to this research domain,
but also to capture what is the overall interest of the academia in these issues and
how this changed over time. From a result analyze perspective, this paper focus on
mixing results from the bibliographical information and data visualization techniques
so that will offer a consolidated view on the research topic, assuring the correlation
between the different types of data analyzed (essentially between datasets #2 and #3).

4.1

Key contributors on the research field of AI ethics in business

For this research, we considered relevant to utilize the full bibliographical
information (as per Scopus definition) applied on the dataset #2 results, with the
scope of revealing who are the key players that are contributing to the research of
AI ethics in business. Specifically, we focused on analyzing 1) what are the top 15
authors and how many articles they published, 2) what are the top 15 academical
organizations that are considering the research of the chosen topic and 3) what are
the main subject’s areas of research where the topic of AI ethics is present. As side
note it is important to mention that we always choose the first 15 authors and
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organizations, because that is the maximum default value that can be displayed by
Scopus within the search results analyze.
The below Figure 3 lists the top 15 most productive authors as per our
search strategy, with Maseleno Andino the biggest contributor with 27 articles,
followed by Huda Mitchel with 26 articles identified, Dwivedi Y.K., Chatterjee
Sheshadri, Floridi Luciano and other as per below. One important aspect to
mention here is that Maseleno (the most prolific author identified) is not always the
first author, and he is a contributor to AI related research focusing more on
technical aspects (methods, code, and development techniques) with applicability
on different industries, such as pharmacy (Irawan et. al, 2019), food industry
(Hamid et. al, 2018) or education (Abadi et. al, 2018). On the other side, other
authors have a multidisciplinary approach on AI ethics topics (e.g., Huda and
Dwivedi), or they are referring to the impact of AI in business organizations (e.g.,
Chatterjee, Abadi, Connelly), or to the general need to regulate the AI by assuring
its ethics via a strategical framework (e.g., Floridi, Taddeo).
According to this output, we can see that the researchers are covering a large
spectrum of AI studies but with not much applicability on the AI ethics impact on
business, and if there are studies on that, those are presenting a generic approach
(Dwivedi, 2021). This may indicate a good opportunity of researching the AI ethics
impact on business with applicability on why we need such studies, who are the
key players that should trigger this and what could be the consequences in case of
missing such research.
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Figure 3 Top authors contributing to the research field as per dataset #2
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On the other side on Figure 4, we can see a network map on co-authorship
extracted with VOSviewer. Among the first captured aspects, we can see a big
cluster formed around the authors Maseleno and Huda, which seem to be the most
influential and prolific authors on this research topic, but their scientific approaches
are rather generalized with respect to AI. Additionally, another important cluster
seems to be the one formed around authors such as Mumford, Connelly, Thiel and
Devenport, which are targeting case-based ethics (Bagdasarov et. al, 2013) within
their articles. That could be an important aspect indicating that a further potential
research opportunity around the AI ethics in business will consist of a case-based
approach (like ethics in medicine or in journalism etc.). Furthermore, another
important co-authorship cluster revealed by VOSviewer is around authors such as
Dwivedi and Floridi. Note that all identified articles from Floridi, are in coauthorship with Taddeo, but their articles are tackling specifically the need for AI
ethics in all domains (a generic approach).
One preliminary key conclusion on the authors and co-authorship analyses
could be that it looks like there are two big categories of authors. In the first
category, we have those authors that are researching the ethics of AI from a
technical perspective, while targeting different industries that implemented specific
AI solutions for optimizations of different processes. In the second one, we can
retrieve researchers that are focused on the need of AI ethics in all domains,
working on finding solutions/framework that could answer issues and concerns
generated by AI. Hence, one future research direction could be to map the need of
an AI ethics framework in business with respect to the impact that AI can generate
for both business landscape and its consumers.
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Figure 4 Co-authorship (author based) map extracted with VOSviewer based on dataset #3

Another interest on this study is to identify the most representative institutions
that are contributing to the research of AI ethics in business topics. The Figure5 list
the first 15 documents affiliations as per our identified dataset # 2. That means, based
on the bibliographical information obtained in dataset #2(8942 articles), University
of Oxford and University of Delft seems to be the most prolific ones on the research
topic of AI ethics and business. These are followed by University of Twente,
University of Amsterdam, University of Malaysia, University of Queensland and
others (each of them with a similar number of research). It is not a random result that
the first two most influential institutions are leading the research contribution on this
chart (based on the affiliation of the indexed articles in Scopus), since these
organizations are incorporating digital ethics labs (see Oxford Digital Ethics Lab, or
Digital Society Institute at University of Twente).
One key element that can be observed based on this finding is that the
organizations that have dedicated AI research departments are tempting to
contribute more to the overall research on AI ethics and its associated impact in
different domains of activity. Additionally, 13 of 15 of these universities are part of
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the top 200 World Universities ranking for year 2021 (QS World University
Rankings, 2021). In Table 1, we centralized the 13 of the 15 universities
contributing to AI ethics in business research as per the result analysis on dataset
#2. There are two exceptions here: one is CNRS in France which is not a university
and the other one which is the Queensland University of Technology that is ranked
on the position 217 on the above-mentioned ranking top.
An important aspect to be mentioned is that within the overall score obtained
by each university in the above-mentioned ranking, there are 2 ratings out of 4
contributing the most: the academic reputation (40%) and the citations per faculty
(20%). The academic reputation is a score obtained after a survey that collates the
expert opinions of 130.000 individuals in the higher education with regards to
teaching and research quality in the universities. The citations per faculty is an
indicator that is calculated based on the total number of citations received by all
papers produces by an institution across a five-year period. In Table 1 both ratings
are listed for each university just to exemplify the reason why the intuitions that are
contributing the most to the research of AI ethics in business are also part of the top
200 most valuable institutions.

Number of articles by institution
THE ROYAL INSTITUTE OF TECHNOLOGY KTH

40
41
42
44
44
46
48
50
50
51
51
53

QUEENSLAND UNIVERSITY OF TECHNOLOGY
CNRS CENTRE NATIONAL DE LA RECHERCHE…
THE UNIVERSITY OF QUEENSLAND
UNIVERSITI TEKNOLOGI MALAYSIA
UNIVERSITEIT VAN AMSTERDAM
UNIVERSITEIT TWENTE

66

104
107

UNIVERSITY OF OXFORD
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Figure 5 Top academical institutions contributing to the research field as per dataset #2
Table 1 Ranking in QS World University Top for the most
representative institutions identified in dataset #2
Rank in QS
University
World University
5
University of Oxford
197
University of Twente

Academic
Citations per
Reputation rating faculty rating
100
99.4
96.1
86.5
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Rank in QS
World University
61
57
7
40
187
10
46
25
2
120
98

University
University of Amsterdam
Delft University of Technology
University of Cambridge
The university of Sydney
Universiti Teknologi Malaysia
University College London
The University of Queensland
University of Toronto
Stanford University
Eindhoven University of
Technology
KTH Royal Institute of
Technology

189

Academic
Citations per
Reputation rating faculty rating
84.5
61.6
70.7
75.8
100
69.2
97.4
69.6
39.4
51.6
99.4
65.4
89
79.6
99.3
45.8
100
98.1
30
76.6
46.2

68

On the other side, on Figure 6, we can see a map extracted from VOSviewer
using the dataset #3 (most cited 2000 articles), that is listing the co-authorship
connections of the most influential organizations. To obtain this result we
configured VOSviewer to display the organization with minimum 3 articles
published on the selected research topic so that we can make it relevant. One
important finding here is that the academical institutions with more prolific
research (Oxford, Twente, Amsterdam) are not involved on co-authorship
contributions. In other words, the researchers affiliated to these institutions
published their results without collaborations with other institutions within EU or
outside EU. Additionally, we can observe a big cluster of academic institutions that
are researching this topic in a collaborative approach, formed around University of
Malaysia, but this looks like a silo research Asia based.
One key observation related to the current published research is that these
are not spanning a cross-cultural approach on AI ethics. There are silos of
organizations whit affiliated researchers that are not necessarily have crosscollaborations. The key pattern on this matter seems to be a domestic collaboration.
Essentially when ethics in general and AI ethics needs to be research it is
mandatory to have as pre-requisites the cross-cultural differences because that
could be an important corner stone in deciding how AI solutions could be ethically
implemented to have ethics decision-making processes (Hagerty and Rubinov,
2019; Narayanan, 2021).
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Figure 6 Co-authorship (organization based) map extracted with VOSviewer
based on dataset #3

Furthermore, our paper captured the co-authorship network visualization
map based on countries (Figure 7). We can clearly see two big pols around the
English-speaking countries: United States (614 publications) and United Kingdom
(263 publications). As a side note, for this paper we configured VOSviewer to
display only countries that have a minimum of 30 publication so that we can make
this relevant for further research.
Also, there are other countries such as Germany, Netherlands, Australia,
Taiwan, Malaysia, China, Canada, Italy with a significant number or published
articles too (around 100 each). The following observations can be made: (1) the
USA and UK dominates the total number of relevant articles; (2) other Englishspeaking countries Australia, and Canada have also strong interest in AI ethics; (3)
China and other Asian countries such as Taiwan, India, Vietnam, South Korea,
Malaysia are also well ranked and there is a strong collaboration between them; (4)
comparably, European countries, such as Germany, the Netherlands, Italy, Spain,
and France, produce a large volume of research together as an single entity. As
noticed also on the analysis of the co-authorship based on institution, it looks like
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there is a strong interest in each of the displayed countries but the hey pattern in
terms of collaboration is the domestic one or maximum a regional one (looking at
the EU or the Asian countries).

Figure 7 Co-authorship (country based) map extracted with VOSviewer based on dataset #3

As a preliminary conclusion, we identified the key players (e.g., academic
institution, and most prolific authors and communities) which are significant
contributors to the research undertaken in their countries on AI ethics in business.
Also, one important finding was to understand the current cross-collaborations
between these players so that we can understand the relationships between these
research topics. Such information’s could help us to design a clear landscape of the
current state of the AI ethics in business research agenda, understanding who’s
having a strong interest within this area, how is that objectified, what are the
current gaps and what further study opportunities may be developed.
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4.2

AI ethics and the main subject areas of interest

The aim of this paper was to explore what’s the current research agenda on the
AI ethics applied to different business models, so that we can further develop studies
on the impact of AI from an ethical perspective and how organizations can use
frameworks with the scope of assuring the ethics of the decision-making of AI
solutions. Hence on the results analysis, this paper captures also the main subject areas
and the most important keyword that are currently mentioned on the identified articles.
In this section we moved our focus again on the dataset #2 to understand, from
bibliographical information available in Scopus, what are the research subject’s areas
of the articles identified as per our initial search string. In the Figure 8 we have listed
all the subject areas that are incorporating the identified articles.

Figure 8 Documents classified by subject area extracted from Scopus using dataset #2

The following observations can be made: (1) most part of the articles are
incorporated into the Social Sciences area – 3670 documents wile 3551 documents
are part of the Computer Science research area and 2807 are part of the Business,
Management and Accounting area; (2) there is an strong research interest on AI
ethics that is coming from the philosophical approach and that is explain the Social
Sciences have most part of the listed documents and (3) engineering research area
have only 1266 indexed documents which may indicate a lack of interest within the
AI ethics at its design/development level.
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It is essential to explore AI ethics not only from a philosophical and
conceptual point of view, but it is equally important to do this also from an
engineering perspective (to explore the ethics of the code and the algorithms that
are the foundation of the AI solutions).
On Figure 9 we have the keywords identified with VOSviewer by using a
minimum of 25 occurrences per word so that we can keep this research relevant. In
bibliometrics paper, the keywork analyses is considered as a crucial element that can
help identifying the core concepts by revealing the structure of the research domains
(Su&Lee, 2010). This approach was also used on this paper so that we can understand
what the most important topics of discussion are: main issues and concerns
surrounding the AI ethics topics and business. Unexpectedly, the first observation is
that the keyword business is not present at all within the identified key words. From
the below map we can distinguish 4 main clusters that are distributed as following:
#Cluster 1 formed around the keyword Artificial Intelligence in strong relationship with
other words (a smaller occurrences), such as: machine learning, algorithms,
sustainability, trust, economics, data privacy, big data, security. This could
indicate an interest from the researchers that are approaching the AI ethics
topics from the perspective of security, data privacy and compliancy.
#Cluster 2 formed around the word Decision Making correlated with other relevant
keywords, such as Internet of Things, Blockchain, social media,
commerce, information management, sustainable development. This
cluster may reveal the fact that there is a strong interest in re-defining
the business decision-making processes trough the AI technologies.
#Cluster 3 formed around the word Ethics. This is a smaller cluster consisting of words
such as robotics, automation, philosophical aspects and point out an
interest of the research on ethical concerns around the new technological
ways that can be used to automate routine tasks of human beings.
#Cluster 4 formed around the word Human and connected with other words such
as methodology, internet, research, algorithms and with privacy,
security, and development. This last cluster could indicate that the
researchers are always put the individual in the center of everything. At
the end, the technology should be made for the people and that could
indicate a concern coming from the academia that there could be risks
associated if AI is not designed for people assuring the needed ethics.
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Figure 9 Co-occurrence analysis on keywords extracted from VOSviewer using dataset #3

Based on the above findings, it looks like the current emerging issues in AI
ethics in business are related to topics such as data security and privacy, economic
and social impact, automations and robots and human beings. There is a strong
indication that topics such as technology and subsequently artificial intelligence,
big data, and autonomous systems (i.e., robots, self-driving cars) are questioned
from the perspective of their impact on humans, economy, and society. These
debates are clearly reflecting the current dilemmas that are researched and
questioned by the researchers.
As a conclusion, the above identified keywords as well as subject areas of
research help us to understand that there is a strong need in continuing to explore
the AI ethics in a general sense, but also to explore specific domains (i.e., business
area and how we can assure the AI ethics for sustainable business decisionmaking). We can conclude that there seems to be a research opportunity on specific
niches that need to address the AI ethics in business and the associated
implications. In other words, some of the future research directions could be to
understand how and with what purposes the business organizations are using the AI
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solutions, how ready are they to work with these and what could be the associated
ethical risks and the mitigation solutions available.

5. CONCLUSIONS
In this article we analyzed the most 2000 cited articles from Scopus database
as per the described search strategy, using a series of co-authorship and cooccurrences bibliometric analysis, with the scope of investigating the current
debates around the AI ethics in business. The motivation for such research was
partially due to the fact we are seeing an accelerated development of AI systems
used for business optimizations, and partially because we can see an increased
interest and concern coming from the public but also from the academia. This
paper’s aim was to understand to which extent we need to research on AI ethics in
business. The objectives were to identify the key players (authors and institutions)
using co-authorship bibliometric analysis, as well as the main topics and current
emerging issues. This paper referred on the most prolific authors and their
affiliations, countries and research institutions which have the highest contribution
to the research on AI ethics in business. Besides these, our research highlights the
main topics and subject areas that are presented in the current debates. At the same
time, this paper established further research opportunities that may arise. Such
findings, revealing a quantitative picture of the current landscape of AI ethics in
business research, could be relevant to scientific communities and to business
decision makers, but also to other audiences, such as policy makers, IT
representatives and government agencies.

5.1

Our key findings

Referring to the key findings of this paper, we can see that the most prolific
authors (Maseleno Andino-27 articles, Huda Mitchel-26, Dwivedi Y.K. - 23,
Floridi L - 17) are covering a broad range of research topics but from a conceptual
point of view. These topics are mainly related to 1) technical implications of AI
systems in different industries; 2) the need of having regulations and frameworks to
be used to assure an AI ethical governance; 3) the multidisciplinary perspectives
that can be associated with AI systems and the potential risks.
According to this output, we can see that the researchers are covering a large
spectrum of AI studies but with not much applicability on the AI ethics impact on
business. Furthermore, this research distinguished between two big categories of
authors. In first category we have those authors that are researching the ethics of AI
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from a technical point of view, while targeting different industries that
implemented specific AI solutions for optimizations of different processes. In the
second one, we ca retrieve researchers that are rather focused on the need of an AI
ethics in all domains, working on finding solutions/framework that could answer to
issues and concerns generated by AI. Hence, one future research direction could be
to map the need of an AI ethics framework in business with respect to the impact
that AI can generate for both business landscape and its consumers.
Another interest on this paper was to identify the most representative
institutions that are contributing to the research of AI ethics in business topics. One
key finding here was that the fist 2 most prolific institutions researching AI ethics
in business have dedicated digital labs (see Oxford Digital Ethics Lab, or Digital
Society Institute at University of Twente). Also, 13 out of 15 most exponential
institutions in this analysis are also part of the top 200 World Universities ranking
for year 2021 (QS World University Rankings, 2021) and the criteria for these
evaluations were mainly related to the quality of research and the number of
citations. Obviously, that could be a good indicator showing that the research of AI
ethics in business needs investments and budgets that could afford an end-to-end
research strategy that brings together academia, the public sector, nongovernmental organization as well as public administrations.
On the other side this paper identified that the key pattern in terms of
collaboration, is the domestic one or maximum a regional one (looking at the EU or
the Asian countries).The English-speaking countries have more research published on
the AI ethics in business but without having cross-country collaborations. Other
countries such as China and other Asian ones (Taiwan, India, Vietnam, South Korea,
Malaysia) are well ranked as important contributors but among their advantages, the
most important is that there is a strong collaboration between these in terms of coauthorship. Comparably, the European countries such as Germany, the Netherlands,
Italy, Spain, and France produce a large volume of research together as a single entity.
Finally, this paper reported on the main topics and current emerging issues
surrounding the AI ethics in business, and here we can clearly see a focus around
four big clusters that were retrieved after analyzing the keywords obtained with cooccurrence analysis in VOSviewer. These clusters are mainly referring linked to
Data Security and Privacy (associated with AI systems), robotics and automations
(robots, autonomous cards, drones etc.), humans (i.e., the impact of AI on humans
and the potential issue of workers losing jobs due to AI automation solutions) and
ethics (with respect to AI impact on society, on business decision-making,
healthcare etc.). Based on these findings, we cand see that topic such as technology
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and subsequently artificial intelligence, big data, and autonomous systems (i.e.,
robots, self-driving cars) are questioned from the perspective of their impact on
humans, economy, and society.

5.2

Limitations and further research opportunities

We are expecting that further bibliometric research opportunities will overcome
our current limitations. One of the main limitations was related to Scopus database
itself because by default it is not allowed to export the full bibliographical information
of more than 2000 articles. In this context, we had to filter the first 2000 most cited
and that was our main work dataset. Additionally, another limitation was related to the
data visualization tools. VOSviewer is a great data visualization tool, but it does not
allow to perform a mapping of different results (i.e., creating matrix diagrams that
maps authors, journals, and institutions). Since a bibliometric analysis is quantitative
research than it will be beneficial to have even more documents and data sources. For
instance, one of the next research directions could be to extend the search strategy in
Scopus or other well-ranked database and to capture all related articles.
On the other side, a new research direction could be to use an extended
search strategy that will focus only on business journals. This way we can capture
the interest of business and management review in AI and how these technologies
are perceived. Another further research direction can be related to how AI systems
are used in the strategic decision-making processes and how performant these are
based on specific business criteria. Based on these research directions, we can
identify patterns regarding the need of AI ethics in business while capturing the
associated impact on society, economy, education. In the end, the AI ethics in
business research should not be about good or bad, but rather about efficiency,
transparency and fairness and about having a framework to guide towards a
successful AI systems implementation.
Acknowledgements: This paper is partially supported by the
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