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Abstract: Digital transformation can be defined as the integration of new technologies into all areas
of a company. This technological integration will ultimately imply a need to transform traditional
business models. Similarly, artificial intelligence has been one of the most disruptive technologies
of recent decades, with a high potential impact on business and people. Cognitive approaches that
simulate both human behavior and thinking are leading to advanced analytical models that help
companies to boost sales and customer engagement, improve their operational efficiency, improve
their services and, in short, generate new relevant information from data. These decision-making
models are based on descriptive, predictive and prescriptive analytics. This necessitates the existence
of a legal framework that regulates all digital changes with uniformity between countries and helps a
proper digital transformation process under a clear regulation. On the other hand, it is essential that
this digital disruption is not slowed down by the regulatory framework. This work will demonstrate
that AI and digital transformation will be an intrinsic part of many applications and will therefore be
universally deployed. However, this implementation will have to be done under common regulations
and in line with the new reality.

Keywords: digital transformation; organizational change; data analytics; artificial intelligence;
regulatory normative

1. Introduction

For years now, we have been witnessing the transition from an analog society to a
new digital society (new technologies, new business models, new ways of organizing and
communicating, etc.) with the changes and transformations that this implies both in the
way business models are conceived and in the new structuring of jobs.

Artificial intelligence (AI) is destined to be the next technological revolution, following
in the footsteps of the Internet and mobility. Artificial intelligence (AI) can be understood
as the simulation of human intelligence by machines and is defined as the ability of a
machine to perform cognitive functions normally associated with the human brain, such as
perceiving, reasoning, learning, evolving with experience, solving problems, interacting
with the environment, and even exercising creativity.

In this scenario, it is necessary that the legislation that regulates all digital changes with
uniformity between countries, such as the EU Directive 2000/31/EC—electronic commerce
that establishes standard rules in the EU on various issues related to electronic commerce
(EUR-Lex 2000), or the General Data Protection Regulation (GDPR) that regulates the
protection of natural persons with regard to the processing of personal data and on the free
movement of such data (Data Protection in the EU 2016), helps perform an adequate digital
transformation process under clear regulations and, on the other hand, that this digital
disruption is not slowed down by the regulatory framework. In the case of Spain, authors
such as Castellote give as an example the regulations that agreed upon data protection and
its regulation at the level of the General Data Protection Regulation—GDPR—as one of
the legislative trends that must be taken into account to adapt the digital transformation
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to the corresponding legal framework. The need to update the regulatory framework
is even more necessary in the new digital environment, since obsolescence must also be
applied to the regulations. Thus, the aforementioned GDPR in the case of Spain came
to regulate a panorama that was marked by the Organic Law on Data Protection of 1995
(Castellote 2018).

In this sense, it must be taken into account that much of the previous legislation
was made when social networks and many of the existing technological changes did not
yet exist. This new legal regulation implies a regulation that must have a continuous
process since companies must develop this obligatory compliance throughout their life
cycle. Catellote himself points out that “any legislation that comes to the digital world
must be a stable process. It cannot be a barrier to progress and must be a facilitator, but
with guarantees that what is going to be done serves the interests of the industry, the global
market and must be agreed locally with each EU country”. Thus, and applying it to Spain,
we can point out different regulations and different digitalization plans—also with the
corresponding legal aspects—apply to different sectors in terms of digital transformation:

• Law 39 and 40/2015 for the digital transformation in the general administration of the
State and its public bodies (Boletín Oficial del Estado 2015).

• Organic law for the protection of personal data and guarantee of digital rights (Boletín
Oficial del Estado 2018).

• Law 7/2020 for the digital transformation of the financial system (Boletín Oficial del
Estado 2020).

• Plan for the digitalization of public administrations (Government of Spain 2020).
• Digital Spain plan 2025 (Government of Spain 2021).

All these regulatory aspects must be taken into account in this process of digital
disruption in which we are immersed, and especially with regard to artificial intelligence
projects because they are based on data. Data are needed to train and validate the models.
We also need to store and analyze the data generated by the interaction with the model since
only then is it capable of determining whether the implementation of the solution meets
the intended objectives. The constant evaluation of the models allows their improvement
and evolution, and therefore, artificial intelligence projects are clearly influenced by current
legislation on data protection.

This context is enormously suggestive, albeit too broad. Today, AI applied to the
business world is more precisely oriented towards the discovery and analysis of infor-
mation for the purpose of making predictions, recommendations and decision support;
facilitating interactions with people; and automating certain responses. This orientation is
very relevant in the field of digital transformation of companies and especially in terms of
data-driven decision making. with an expected impact by 2030 that will represent a growth
of 14% of global GDP (PWC 2017). AI will transform strategies and operating models of
companies, with significant improvements in productivity models as an initial impact of
its application. Estimates indicate that 45% of projected economic gains by 2030 may come
from the commercial application of AI solutions applied to business. The Figure 1 shows
the influence of digital transformation on the business environment.
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The current possibilities of AI include capabilities such as the creation of simulation 
models or propensity to purchase, the personalization of the purchase process through 
recommendation systems based on machine learning technologies and also the interaction 
with virtual assistants to help with the purchase. All of these provide an excellent oppor-
tunity to, on the one hand, improve the customer experience with brands and, on the other 
hand, monetize this experience. We are thus entering a new stage of the Intelligent Expe-
rience Economy. Authors such as Bonnet and Westerman (2021) describe this experience 
in a global way for the company, digitally connecting all partners in the digital business 
ecosystem (Bonnet and Westerman 2021). This global dimension can be observed in the 
following Figure 2. 

 
Figure 2. Digital Business Model. Source: Own elaboration based on Bonnet and Westerman (2021). 

The development of Artificial Intelligence dates back to the second half of the 20th 
century when Alan Turing proposed what has been called the Turing Test: can a computer 
communicate well enough and intelligently enough so that a human cannot distinguish 
whether it is really a person or a machine? Turing proposed this test in his essay “Com-
puting Machinery and Intelligence” (Turing 1950) while working at the University of 
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The current possibilities of AI include capabilities such as the creation of simulation
models or propensity to purchase, the personalization of the purchase process through
recommendation systems based on machine learning technologies and also the interaction
with virtual assistants to help with the purchase. All of these provide an excellent opportu-
nity to, on the one hand, improve the customer experience with brands and, on the other
hand, monetize this experience. We are thus entering a new stage of the Intelligent Expe-
rience Economy. Authors such as Bonnet and Westerman (2021) describe this experience
in a global way for the company, digitally connecting all partners in the digital business
ecosystem (Bonnet and Westerman 2021). This global dimension can be observed in the
following Figure 2.
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The development of Artificial Intelligence dates back to the second half of the 20th
century when Alan Turing proposed what has been called the Turing Test: can a computer
communicate well enough and intelligently enough so that a human cannot distinguish
whether it is really a person or a machine? Turing proposed this test in his essay “Com-
puting Machinery and Intelligence” (Turing 1950) while working at the University of
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Manchester. This essay begins with the question “Can machines think?” and argues that it
is possible to imagine computers that mimic human behavior (Kak 1995).

Turing’s article has unquestionably generated more commentary and controversy
than any other article in the field of artificial intelligence. Of course, the idea that machines
can think and be intelligent is enormously attractive (Dreyfus 1992; Ginsberg 2012), but at
the same time, the literal interpretation of the Turing Test has conditioned the construction
of machines whose simple purpose is to overcome it by partially imitating the way of
reasoning of humans.

Therefore, there are conflicting opinions on the validity of the Turing Test to demon-
strate truly automated intelligence. Even from a practical point of view, machines could
be designed that are specifically aimed at passing said Turing Test, but that would not
mean that they are really intelligent. Consequently, the implications on the simulation of
human thought and authentic intelligence generate debates that have sometimes even been
considered detrimental to the advancement of artificial intelligence itself (Whitby 1996).

Despite the attractiveness of the proposal and subsequent work along these lines,
artificial intelligence has gone through stages with ups and downs in its development and
business application, sometimes having only the academic and research environment as a
refuge. These times have been called AI winters and have usually been periods that have
followed previous times of unfulfilled expectations.

However, in the 21st century, interest in AI has resurfaced again and, in this case,
with the conviction not only of researchers but above all of investors and companies.
Advances in machine learning, the availability of much more powerful computers and new
capabilities in data processing have marked a turning point to the point of including AI
not only as a self-learning technology but also a key part of digital transformation and the
so-called fourth industrial revolution. The Figure 3 shows the different fields of application
of artificial intelligence.
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These AI use cases still have a long way to go, but the emergence of quantum com-
puting will remove criticism about AI’s constraints and current limitations. Quantum
computing and artificial intelligence are transformational technologies, and the level of
progress in artificial intelligence will accelerate exponentially with advances in quantum
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computing. Although it is possible to develop functional artificial intelligence applications
using classic computers, they are limited by the processing power of classic computers.
Quantum computing can provide the quantum leap in computing terms that artificial
intelligence needs to tackle more complex problems in many fields of business and truly
intelligent reasoning (Dunjko and Briegel 2018). Logically, the definitions made from the
academic field on the concept of digital transformation, first, and on artificial intelligence
later, vary in specific aspects, but almost all of them coincide in their global nature. Sev-
eral authors limit the impact of the application of different information technologies in
organizational processes, considering it as just another evolutionary process (Heilig et al.
2017), while other academics directly define digital transformation as a total disruption in
the business world (Skog et al. 2018). In fact, there are authors who go further and go so
far as to define the process as the era of digital Darwinism (Solis 2018). It seems clear that
any definition must be accompanied by “an evolutionary process that leverages digital
capabilities and technologies to enable business models, operational processes and con-
sumer experiences that generate value” (Morakanyane et al. 2017). Under this dimension,
various authors have highlighted the need to link the digitalization process to all areas of
the organization and under a new perspective defined as the fourth industrial revolution
(Schwab 2016).

Thus, it is common in academia to link digitalization as a global maturity model that
involves the implementation of new processes and models in all dimensions (processes,
people, governance, etc.) (Rossmann 2018), or to link it directly to the capacity for interac-
tion between user (people) and technology for decision making (Matt et al. 2015). Finally,
since the list could be very long and related to what was expressed at the beginning of
this section, authors such as O’Reilly focus on the journey of no return that any global
digitalization process entails (O’Reilly 2017).

Logically, as a conclusion to this first introductory section, we can confirm the rele-
vance of the terms digital transformation and artificial intelligence and their importance
in the field of business. However, it is important not to forget the dangers that this new
technology entails and the need for clear regulation to guarantee that its use respects the
fundamental rights of citizens. In this sense, work will be carried out in the following
sections, giving special importance to the ethical aspects derived from this new reality,
analyzing its problems and threats while reviewing the different legal frameworks.

2. Literature Review

As we pointed out in the previous section, digital transformation and artificial intelli-
gence are undoubtedly changing business models and improving communication between
people, which in turn facilitates business structures. This is a truly global business revo-
lution in which technology has brought about major changes in all processes, even going
so far as to digitize the products themselves. There is no doubt that technology is the key
enabler of digital transformation, and artificial intelligence is its main player.

In the digital transformation process, the most relevant thing at a global level is the
transformation of the business itself, but this process should be understood not as an end
in itself but as a means to increase the efficiency and sustainability of the business. Thus,
Vacas Aguilar points out that “digital transformation constitutes the great pending process
to be completed in a large majority of organizations after a first stage of integration of
digital devices and networks” (Vacas Aguilar 2018). The success or failure of this process
will ultimately depend on the definition of clear and quantifiable objectives of a digital
strategy aimed at achieving these objectives, setting the tactics and key variables to be
followed in the process (Baker 2014). The concept of digital ecosystem encompasses, in
fact, “a collective of companies interconnected by a common interest in the prosperity
of a digital technology to materialize their own innovative product or service” (Selander
et al. 2013). Other authors define this digital ecosystem not only from the point of view of
interconnected companies but more broadly by relating it to “the environment in which
digital objects are embedded in changing interdependencies with other entities” (Kallinikos
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et al. 2013), while other scholars emphasize technological interconnectedness by referring
to digital ecosystems as sets of information technologies that are related based on a specific
context of use (Adomavicius et al. 2008).

As we have said, at this point we will also briefly review the academic contributions
that have defined the precedents to this so-called fourth industrial revolution. Thus,
the digital revolution is in the midst of this industrial revolution and is driven by the
convergence of computing, artificial intelligence, universal connectivity and data. There
has been a massive acceleration of technological evolution itself “driven by a massive
expansion of our ability to store, process and communicate information using electronic
devices” (Eurofound et al. 2018). From work to leisure, digital technology is undoubtedly
changing our habits. Obviously, this also affects the way we do business and even the way
we cooperate and interact with others. Digital communications, social media interaction,
e-commerce and digital business are constantly changing our world. The generation of
data is exponential and the new possibilities for its management and use have also brought
new value. These changes are brought about by the industrial and digital revolution
(European Commission 2020a). The fourth industrial revolution has a combined effect of
innovations such as artificial intelligence, robotics, blockchain, etc., that puts us on the
brink of a major change in the way we live and work, giving rise to the so-called digital
disruption (Hinings et al. 2018).

The term artificial intelligence applies to systems manifesting intelligent behavior
capable of analyzing their environment and taking action, with a certain degree of au-
tonomy, in order to achieve specific objectives (Butterworth 2018). The Resolution of the
European Parliament of 16 February 2017 already points out recommendations addressed
to the European Commission on civil law rules applied to artificial intelligence (software,
hardware, robotics, etc.) (European Parliament 2017).

Based directly on the global effects of artificial intelligence, authors such as Russell
and Norvig, group the definitions around two axes (Russell and Norvig 2020):

• Axis 1: Thought—Behavior.
• Axis 2: Human—Rational

This double group would be the typical approach of the Turing Test (French 2000).
The computer will pass the test if faced with an interrogation by a human, the human
cannot determine whether the answers were provided by a computer or another person. In
Russell and Norvig’s own orientation of AI towards human behavior, the computer must
possess the following skills:

• Natural language processing to enable it to communicate.
• Knowledge representation to store what it knows or what it hears.
• Automatic reasoning to use the stored information to answer questions and infer new

conclusions.
• Automatic learning to adapt to new circumstances and detect and extrapolate patterns.

In this way, and as we will see later, artificial intelligence approaches must take into
account human behavior, human thinking, rational thinking and rational behavior (Pedreño
Muñoz 2017).

AI therefore has great transformation potential from technological, economic, envi-
ronmental and social points of view given its intersectoral penetration, high impact, rapid
growth and contribution to improving competitiveness.

All of the above justifies the convenience of implementing national strategies for
artificial intelligence that allow structuring the digital transformation action of the different
administrations and provide a frame of reference and momentum for the public and
private sector.

For example, Spain has recently developed a National Artificial Intelligence Strategy
(Ministerio de Asuntos Económicos y Transformación Digital 2020b) that responds to
the shared commitment with its European partners for the EU to become a leader in
this area. This commitment is included in the Digital Agenda for Europe (European
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Parliament 2020), the Strategy “AI for Europe” adopted in 2018 (European Commission
2018), “How to measure digital transformation” of the OCDE (OCDE 2019), the “White
Paper on Artificial Intelligence” published in February of 2020 (European Commission
2020b) and the European policy “Artificial Intelligence (European Commission 2021).

The coverage of legal and human rights issues is also wide. International coverage of
legal and human rights issues is evident and comprehensive in policy documents of the
United Nations (United Nations 2019); OECD (OECD 2019); Council of Europe (Comisión
Europea 2017, 2018, 2019), the European Parliament (European Parliament 2020), European
Union 2021, the European Commission (2018, 2020a, 2020b), European Commission for the
efficiency of justice (CEPEJ 2018) and the European Data Protection Supervisor (European
Data Protection Supervisor 2016).

Academic and civil society coverage of AI-related legal issues is also broad (Access
Now 2018; Privacy International 2018) and covers a variety of risks and issues yet to be
resolved. Some of these include considerations as broad as those related to intellectual
property (Schönberger 2018), privacy and data protection (Mittelstadt et al. 2016), the
workplace and its impact (De Stefano 2019), opaque algorithms (Lepri et al. 2018; Coglianese
and Lehr 2018) or damage management and associated responsibilities (Vladeck 2014).

Given that, as stated in the introduction, the aim of the article is to analyze the ethical
and legal implications from an academic perspective, it is necessary for this literature
review section to pay attention to these aspects. Recently, in April 2021, the European
Commission published the basis of the regulation on the use of artificial intelligence. The
aim of this new regulation on AI is to ensure that citizens (in this case, Europeans) can have
confidence in what AI can offer, to guarantee the protection of fundamental rights against
the risks that may arise from the use of tools or systems based on artificial intelligence. This
is important to note as it is the first-ever legal framework on AI and a new plan coordinated
with the member states. The objectives set out in this regulation aim to ensure the safety
and fundamental rights of individuals and businesses, while at the same time aiming to
strengthen investment and innovation in AI across the EU. In the same regulation, new
rules on machinery using artificial intelligence have been developed (PriceWaterhouse
2021). Continuing with this same regulatory proposal, authors such as De Miguel Asensio
point out that to a large extent, the proposal has been built on the model of pre-existing
legislation on product security and is expected to have an impact and influence in other
parts of the world as happened with regulation 2016/679 on data protection (De Miguel
Asensio 2021).

In the same sense, the aforementioned proposal has gone in parallel with the European
Commission’s intention to revise the Directive on Product Liability to adapt it to the
requirements of the new technologies inherent to AI (European Commission 2021).

In short, the ultimate aim of this literature review is to consider the relationship
between the importance and validity of the processes of digital transformation and artificial
intelligence in the business sphere with their ethical and regulatory components. In any
case, compliance with new obligations should not be interpreted as an obstacle to the
digital transformation of the different economic sectors. On the contrary, the proposed
AI regulation establishes a stable framework that will protect the uses of AI and facilitate
the interpretation of diligent conduct, which is essential for the internal and external
risk management of companies. In other words, the new regulatory framework is an
opportunity to develop new AI applications with legal certainty, combining innovation with
high-security standards, all in favor of user and consumer rights (Martínez Moriel 2021).

3. Materials and Methods

The above approaches to AI determine different lines of work and algorithmic learn-
ing models. However, they all converge in the use of cognitive technologies enabling a
fundamental change in the way we interact with machines (Blank 2017). Just as people use
five primary senses (sight, hearing, smell, taste and touch) to relate to our environment, we
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can also think of the “senses” of AI systems that enable them to hear/speak, see, remember
(knowledge) and analyze/act.

The technologies associated with these five AI senses are the so-called core components
of AI in that they are the building blocks from which applications are built or use cases are
developed. Any enterprise AI platform or system can be divided into solutions based on
one or more of these core components.

Speech and hearing: Virtual Personal Assistants (VPAs) such as Apple’s Siri, Google’s
Google Assistant, Microsoft’s Cortana, Amazon’s Alexa or Baidu’s Duer, already al-
low users to search for information and execute commands from voice inputs (Yu and
Deng 2016). This is the rise and growth of PLN (Natural Language Processing) platforms
(Nadkarni et al. 2011). Linked directly to the business arena, chatbots are being deployed
to improve productivity and efficiency in customer service (Dale 2016).

Any conversational agent currently (Virtual Personal Assistant or VPA) is composed
of the following elements:

• User interface to accept inputs (voice or text commands).
• NLP (Natural Language Processing) or speech recognition element to understand user

inputs and manage the dialog by contextualizing the conversation.
• Back-end infrastructure that connects the bots/VPAs to the different applications/services

(Angga et al. 2015).

Apart from B2C (Business to Consumer) applications, companies are also pushing
the implementation of conversational bots in internal process support functions such as
supplier payments/billing, HR recruitment and training, and administrative processes.

View: Computer vision or machine vision is the ability of machines to extract mean-
ingful information from images or videos. Image and video traffic is presently the major
cause of the growth of so-called “unstructured” data (Kaur and Sood 2017). This is a
challenge when it comes to manual visualization and, above all, when it comes to tagging
and indexing this type of information for subsequent analysis.

Machine vision makes it possible to host a new generation of applications (Wang
et al. 2019b). Advances in machine learning techniques (together with improvements in
camera hardware and computing capacity for processing) have led companies to adopt
these technologies for tasks such as the identification of objects, people, facial expressions,
activity monitoring and video surveillance (Wang et al. 2019a). Machine vision is also
generating a wave of innovation in the field of robotics, extending its use cases across
multiple sectoral approaches. Examples include medicine (image analysis for early disease
detection (Khemasuwan et al. 2020)), retail (automatic stock control, facial recognition to
improve the shopping experience (Xu et al. 2020)), automotive (assisted driving systems
. . . ), assembly lines (assembly line monitoring) and security (surveillance (Rashmi and
Rangarajan 2018)).

Remember: Data discovery and the ability to integrate data are important characteristics
of AI systems. Their correspondence in humans is the ability to store information and
experiences and to be able to recall and retrieve them later. Without access to memory
and the ability to retrieve information, the ability of an AI system to locate, process and
act on information is severely restricted. Understanding data relationships, their structures
and storing these relationships, as the brain encodes relevant information in what we call
‘memory’, is an iterative and dynamic process (Garnelo and Shanahan 2019). Data integration
tools play an important role in the processes of storing, searching and mining data as a
preliminary step before effectively applying machine learning techniques (Nguyen et al. 2019).

Analyze and act: A key feature of AI-based models and applications is their ability to
translate raw data into actionable information. This is one of the reasons why companies
are deploying AI-based tools, thus facilitating decision-making (Collins and Moons 2019).
In this sense, AI solutions go beyond the descriptive and diagnostic functions of tradi-
tional analytical tools and address predictive and prescriptive aspects. That is, they not
only explain what has happened but also predict what may happen and prescribe action.
Additionally, these solutions can be deployed by developing both in-house on-premise
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capabilities and with cloud or hybrid solutions (Gill et al. 2019). The consulting firm
Gartner has estimated that the market for data science platforms has grown from $2B in
2016 to $5B in 2021, with 15% CAGR growth over that period (Baker et al. 2020). The
Figure 4 shows the growth potential of different AI-related technologies.
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3.1. Methodology

In this emergence of new disruptive technologies that have defined the process of
digitization and industrial transformation itself, we can find:

• On the one hand, the technologies that address the physical and that are related to
aspects such as biotechnology, robotics, the Internet of Things, 3D printing, new ways
of using energy and many others.

• On the other hand, those technologies that have more to do with digital, such as
Blockchain, new computational capabilities, Big Data, virtual reality, augmented
reality and, more globally and holistically, artificial intelligence.

The four key points that are going to mark this disruption are:

• Data storage and management capacity: storage capacity of a high volume of data
thanks to Cloud technologies and its management and processing based on the use of
Big Data technologies.

• The processing power of this information: high volumes of data and normally un-
structured require high computing capacity.

• Improved communications: enabling access to data in the cloud with high speed and
minimal latency.

• Advances in mobility and different access points: making it possible to access data
wherever it is generated.

In order to methodologically develop this whole process, the concept of machine learn-
ing will be fundamental, defined as a subset of Artificial Intelligence aimed at recognizing
data patterns and making predictions, partially based on the principles of classical statis-
tics. These advanced data processing capabilities allow machine learning-based models to
perform different types of analysis:

• Descriptive analysis: describes what has happened. It is widely used at the enterprise
level because of its simplicity.

• Predictive analytics: anticipates what will happen and is mainly based on probabilistic
techniques. It is often used in data-driven organizations as an element in decision-making.
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• Prescriptive analytics: provides recommendations on what to do to achieve an objec-
tive. It is used in companies with a high degree of digitalization because it requires
large volumes of data.

All companies are flooded with data. The real need lies in those capabilities that
provide “intelligence” to the data—the so-called “smart data”. Organizations need to
process these data, as well as coordinate activities both inside and outside the organization
to the results achieved from data analysis (Ross 2014).

Machine learning, as was the case when defining artificial intelligence, is not only
about analyzing but also about learning. Thus, there are three main learning methods
based on machine learning:

• Supervised learning: the algorithm uses training data and feedback provided by
humans to learn the relationships between input and output data. With this, the
algorithm determines the logic that can be used to predict the response. This method
is used when we know how to label the input data and the type of behavior we want
to predict, but we need the algorithm to calculate it automatically with new input
data. The algorithm (linear regression, decision trees, Naive Bayes, Random Forest,
AdaBoost, Affinity Analysis, etc. (Witten et al. 2005)) is trained with the labeled data
to find the connection between the input variables and the result. Once the training is
completed, usually when the algorithm is already sufficiently accurate, the obtained
model is applied to new data. Some use cases of supervised learning methods can be
applied to different fields such as: predicting call volume of a call center for sizing
purposes; detecting fraudulent activity in credit card transactions; predicting the
demand for a product and the necessary inventory levels; predicting the probability
of a patient joining a health program, etc.

• Unsupervised learning: in unsupervised learning, the algorithm explores the input
data but without being explicitly provided with an output variable or response. Unsu-
pervised learning is conceptually modeled in the same way that humans observe the
world: drawing inferences and grouping things based on observation and intuition.
As our experience increases (or in the case of machines, the number of data being
processed grows), our intuition and observations change or become more refined. This
method is used when you do not know how to classify the data and want an algorithm
that finds patterns and classifies the data for us. The algorithm (K-means clustering,
Gaussian Models, hierarchical trees, etc.) receives unlabeled input data and infers a
structure from those data, identifying groups of data that have similar behavior. Some
use cases of unsupervised learning methods are the following: segmenting customers
into groups with different characteristics to optimize the performance of marketing
campaigns; recommending movies to users based on the preferences of customers
with similar attributes; recommending new books based on previously purchased
books, etc.

• Reinforcement learning: in reinforcement learning, the model is provided with a set of
allowed actions, rules and potential end states. In other words, the rules of the game
are defined. By applying these rules, exploring different actions and observing the
resulting actions, the machine learns to use the rules to maximize the outcome. That
is, the algorithm learns to perform a task by trying to maximize the reward it receives
for its actions (Barto and Sutton 1997). Reinforcement-based learning is equivalent
to teaching someone to play a game. The rules are defined, but the outcome varies
according to the judgment of the player, who must adjust to the context of the game,
his skill and the actions of the opponent. This method is used when there are not many
data to train the algorithm, and the ideal state cannot be defined. The only way to
learn about the context is to interact with it. The algorithm takes action (for example,
buying or selling stocks) and receives a reward if the action brings it closer to the
goal of maximizing the total possible rewards (for example, doubling the value of the
stock portfolio). The algorithm optimizes the outcome by correcting itself all the time
to achieve the best possible set of actions. Some use cases of reinforcement learning
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methods are optimizing trading strategies, stock management, etc.; optimizing the
behavior of autonomous cars; optimizing prices in real-time online based on products
with low stock or foreseeable variations due to competitor campaigns, etc.

As can be seen in Figure 5, machine learning will be one of the predominant technolo-
gies in the next decade (2020–2030).
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In short, the application of technology to the business environment considers in-
novation as the basis for radically improving the performance or scope of companies
(author, year).

In general, as authors such as Fitzgerald point out, when all hierarchies and business
processes are influenced at the same time, the new reality often leads to completely new
business models (Fitzgerald et al. 2013). The described idea of digital transformation under
the umbrella of artificial intelligence and machine learning shows that its multifaceted
nature surpasses the level of any past transformation or innovation. This reality becomes
clear when observing the real difficulties in all industries, almost without exception, when it
comes to carrying out digital transformation processes (Davenport 2020). Indeed, although
the theory is often well known, all organizations are aware of its fundamental importance
and still face numerous obstacles that prevent them from initiating, let alone progressing
towards, a complete digital transformation process.

Thus, as various authors have pointed out, only a notable minority of organizations
have prevailed in terms of creating the right administrative and mechanical skills to
reap the transformational impacts of new digital innovations (Cruz-Jesus et al. 2017). In
other words, this new dimension is not just about launching new products or services
to the market but must adapt all internal and administrative processes to a new digital
dimension (Parviainen et al. 2017). These implementation difficulties are given by the need
to coordinate aspects such as Big Data, computational calculation, Cloud solutions and
programs based on algorithm development (McKinsey Global Institute 2011).

3.2. Biases and Explainability

What was a few years ago an ethical issue, avoiding discrimination when using data
and algorithms in decision making, has now become a legal issue. In a technological
and scientific environment with such rapid and unpredictable evolution, the regulatory
environment is not always able to arrive in time to protect the rights of citizens, so the
specialist, scientists and technicians must maintain high ethical standards in the day-to-day
of their work.

There are a number of points to keep in mind in this regard:

• Always keep in mind the data protection regulations.
• Make sure that the algorithms we use do not involve decision making that implies the

discrimination of any group based on age, sex, race, religion or any other aspect.
• Check that the data used do not contain bias that could lead to wrong decisions.
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• Interpret the results of the models scientifically, avoiding interpretations interested
and not adjusted to reality.

• Use the appropriate working methods that guarantee the reliability of the results.

Concepts such as artificial intelligence and machine learning are part of the daily
vocabulary of works councils and governments around the world. Decisions made based
on these models affect millions of people. Therefore, it is the responsibility of the experts to
ensure that the final objective is to provide benefit to society in general or the clients of the
company in particular while respecting the fundamental rights of citizens.

3.2.1. Biases: The Reason Why Algorithms Learn and Their Main Weak Point

Biases are impossible to eliminate since it is the mechanism by which algorithms
learn. Creating biases and making global assumptions while neglecting concrete details
is the basis of learning, and, therefore, exceptions are always going to be there. The
important thing, in this case, is to minimize them and that these unlearned biases are not
training-induced biases due to a poor choice of training data or age, sex, race or religion
issues.

It is therefore very important to take these types of issues into account in sensitive
environments with biases that can incur discrimination of any kind. If an individual should
not be discriminated against for ideological, gender, ethnic or other reasons, algorithms
should not do so either.

To avoid biases, we should take into account the following points:

• Select training data carefully;
• Validate the algorithms not only with data from the first world or our area of influence

but also from other parts of the world with different traits, cultures or ethics;
• Maintain continuous surveillance of the decisions they make, to intervene as soon as

possible if these biases are detected;
• Have human evaluators who confirm the decisions made by the algorithms or at

least that the users who are affected by them can come to have their particular case
reviewed.

This is going to be one of the most important challenges in a few years when AI
algorithms are the ones that control more and more processes in which the lives of citizens
are affected.

Regarding the responsibility for the errors of these algorithms, it is quite difficult
to establish it, and it is something to which we must strive as a society. Obviously, the
responsibility should always be on the organization using these algorithms to test them
correctly. However, nothing is 100% error-free. Therefore, it must be established what the
allowable margin of error is for each task that is delegated to the AI. After all, humans
are also wrong. The difference here is that the chain of responsibility between humans is
traceable and more or less clear. When an AI algorithm comes in, it is not so clear anymore:
is it from the algorithm designers who selected the training data or someone who did not
correctly review the algorithm’s decision? This is an important challenge to consider in
the future.

3.2.2. Algorithm Explainability

If we can explain the model that is generated in the learning process, it is easier
to avoid or predict these errors. However, this is not always possible because not all
algorithms are explainable or easily explainable. The explicability gives us a series of issues
that we must take into account, such as:

• Reliability: It is very important to be able to trust the decisions of an algorithm,
especially if it is in charge of something important. For example, if it is driving a
vehicle, making purchasing decisions on the stock market or operating a nuclear
power plant. However, also for other minor issues, it is important to know what
decision the algorithm is commanding because it may incur biases, discrimination,
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etc. Knowing of how the decision is arrived at can help us prevent this bad behavior
of the algorithms.

• Acquire new knowledge: Algorithms are sometimes capable of solving problems
or discovering new solutions to problems that were not known before. However,
these problems often cannot be analyzed correctly because we do not know how
the algorithm came to that conclusion. Therefore, we lose the details of that newly
acquired knowledge.

• Failure detection: If the model has failures and we know the model, we can predict,
mitigate or retrain them. So far, we can only tell if a black box algorithm is flawed
by testing it thoroughly. However, there can always be cases that you have not
contemplated in which the algorithm fails.

In summary, we must be aware of domains for which the model’s lack of explain-
ability is not a problem and in which benefits of these models compensate for the lack of
explicability, and in which domains it is advisable to use explainable algorithms, even if
they obtain worse performance.

3.3. Ethical Use of Artificial Intelligence

Additionally, artificial intelligence faces one of its greatest challenges, which is its
responsible and ethical use, also within companies. According to the (Boston Consulting
Group Report 2021), 55% of companies overestimate the maturity of their responsible
Artificial Intelligence initiatives. These programs are structured around three axes: justice
and equity, mitigation of social and environmental impact, and human or ethical AI.

These Basic Principles of Artificial Intelligence have a further development from the
AI Principles of the Asilomar conference (AI Principles 2017), which structures them in
three blocks:

• Research problems. The goal of AI is to create intelligence that provides direct benefit,
with a constructive and healthy exchange between AI research fields and policymakers,
fostering a culture of cooperation, trust and transparency between researchers and
developers of IA, and with investments that guarantee that there are no cuts in safety
regulations.

• Ethics and values. AI systems must be safe and protected throughout their operational
life, allowing transparent analysis of their operation and in a verifiable way when
applicable and feasible. Highly autonomous AI systems must be designed, ensuring
that their goals and behaviors align with human values, and people must have the
right to access, manage and control the data that are generated. The profit and
prosperity generated by AI technologies should be targeted to as many people as
possible, avoiding an AI-led arms race.

• Long-term problems. The profound change that AI can represent, especially those
catastrophic or existential risks, and applying strict security and control measures,
must be planned and managed with the appropriate resources. Superintelligence must
be developed for the benefit of all humanity rather than a single state or organization.

The action of the European Union in the field of Artificial Intelligence has been of
high intensity in the last five years, including in the regulatory field (Comisión Europea
2021), highlighting, for example, the White Paper on Artificial Intelligence of February
2020 (Comisión Europea 2020). The European Parliament also issued a Resolution on
intellectual property and AI (European Parliament 2020). In April 2021, the European
Commission launched a proposal for an Artificial Intelligence Law (European Union 2021),
aimed at regulating the prohibited uses of AI and especially those called high-risk for
which compliance with strong requirements is required in various areas: use and data
quality, its governance and transparency, the need for supervision by people, cybersecurity,
etc. This regulation does not regulate key issues such as liability or intellectual property or
other forms of protection of algorithms.

Specifically, Section 2 of the present paper establishes a list of AIs that are prohibited
because they imply an unacceptable risk for contravening the values of the Union, for
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example, for violating fundamental rights. Section 3 of the paper develops what are
called high-risk AI systems. It is the core of regulation and defines them as those that
involve significant risks to the health, safety or fundamental rights of people. It guides
the minimum requirements necessary to address risks and tries not to limit or hinder
technological development and avoid increasing the cost of marketing AI-based solutions.
It is especially relevant in the legal requirements, article 10 “Data and Data Governance”
and especially Section 5, where it tries to harmonize this regulation with the RGPD (General
Data Protection Regulation).

In summary, the risk-based approach of this regulation is considered entirely correct
to combine the legal certainty of providers and developers with that of users. It would
also be appropriate to include a regulation of specific uses to increase the precision and
efficiency of the risks.

4. Results

This section will try to highlight the results of the literature review in relation to the
importance of digital transformation and artificial intelligence linked to business.

There is no doubt that artificial intelligence has made its way into reality, not only
economically, but also in people’s daily lives (Reier Forradellas et al. 2021a). The magnitude
of the challenge is of global stature, a reason that is leading global authorities, including the
EU, to which reference has already been made, to address the legal issues involved. This
fact makes it possible to raise, in a concrete manner, the challenges that arise and the areas
that might need uniform legal treatment, as a means of contributing to the development of
systematic and international solutions, since traditional methods of regulation are not fully
applicable.

Recent public debates have revolved especially around the need to regulate the AI
sphere itself and to set limits, to prevent the development of so-called artificial general
intelligence, i.e., an intelligent system comparable to or even superior to human intellectual
capacity. In addition, discussions point to the need to teach ethics to artificial intelligence
systems and to include in them the values that society recognizes.

This regulatory need becomes even more necessary if one takes into account the
volume of business that Artificial Intelligence will generate and already generates. To put
this global process into figures, according to the consulting firm McKinsey, the acceleration
of digitalization could mean an extra business volume of two trillion euros in Europe over
the next decade. In the case of Spain, the same estimate puts this impact at 1.8% of the
total Gross Domestic Product by 2025 (McKinsey 2020). The Figure 6 shows the increase in
online sales in Spain.
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This digital transformation for the coming years is so important that in the Spanish
Digital Agenda (Ministerio de Asuntos Económicos y Transformación Digital 2020a, 2020b),
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it is already included as an inalienable objective that in 2025 SMEs capture 25% of the
growth of the online business (currently they do not reach 10%).

More precise recognition of the influence of digital transformations involves two
organizational aspects:

• An impact referred to the outside of the organization. From this dimension, there is
an improvement in the customer experience and a change in the entire process of the
customer–company relationship, from the first commercial action to the post-sales
service itself.

• An impact referred to the interior of the organization. This impact directly affects
the structure and functioning of organizations. The impact on business objectives,
on new labor and leadership relationships and on hierarchical structures has led to
a new dimension of all organizations. This new dimension has a key aspect: it is an
obligation and not an option. In other words, those organizations that do not know
how to adapt to this new environment will find it very difficult to survive.

According to forecasts, the use of AI-based learning models will increase significantly
in the coming years. In 2023, 40% of development teams will use machine learning-based
services to build models that incorporate AI capabilities into their applications, compared
to 2% in 2019 (Boston Consulting Group Report 2021). By 2025, 50% of the activities
performed by data scientist profiles will be automated using AI. (Baker et al. 2020).

This increase in the use of AI-based services is reflected in the market estimates
made in the IDC study (2021), which indicates that the worldwide profits of the market
for Inteligen and AI solutions, including software, hardware and services, are estimated
in 2021 at $327.5 billion, with an annual growth of 16.4%. In 2021, the market exceeds
$500 billion with a five-year compound annual growth rate (CAGR) of 17.5%.

Therefore, this expansion of AI-based technologies implies that AI spending will
double in four years. The components that make up this spending are:

• AI applications: applications that learn, discover and make recommendations/predictions
or AI building blocks;

• AI software platforms: tools built on top of AI building blocks that enable AI-based
use cases;

• AI professional services: consulting and implementation services for AI technologies
provided to enterprises;

• AI hardware;
• AI computing and storage capacity.

Artificial intelligence can transform the productivity of companies and is far-reaching
enough to influence the GDP of the global economy (Alcaide and Díez 2019). According
to the PWC study (2017), the largest economic gains from AI will occur in China (26%
increase in OIB by 2030) and the US (14.5% increase), which is equivalent to a total of
$10.7 trillion and represents almost 70% of the global economic impact. Following on
from studies already noted in the present paper (McKinsey 2020), based on surveys of
over 2300 participants in June 2020, 22% of respondents reported that at least 5% of their
companies’ EBIT was already attributable to the impact of AI.

The continued erosion in companies’ profitability is a risk that conditions investment
and the very value of their shares. However, artificial intelligence is already seen as a
new productive element that contributes to lowering this risk, with a potential to raise
profitability rates by an average of 38 percentage points, implying an economic boost of
$14 trillion in GVA (gross value added) by 2035 (Accenture 2017). The sectors with the
highest potential impact (as shown in Figure 7), above USD 300B, are:

• Industry (manufacturing): USD2071B;
• Sales (wholesale and retail): USD 943B;
• Professional Services: USD 569B;
• Information Technology and Communications: USD 527B;
• Financial services: USD 461B;
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• Transportation and warehousing: USD 300B.
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Logically, the data taken into consideration explain the need to promote the use
of these technologies in the business sphere (Reier Forradellas et al. 2021b), but as has
already been pointed out in this paper, their use must be accompanied by a regulation that
guarantees concepts of security and non-infringement of rights. Thus, the Proposal for an
AI Regulation already mentioned in this paper (and which may still undergo modifications)
establishes administrative fines of up to 6% of annual global turnover or up to 30 million
euros for those companies that fail to comply with their obligations derived from the use
of AI (Martínez Moriel 2021). As a final consideration in this section on the results, it is
necessary to question the figure of the authorities in charge of regulatory control. It is worth
warning of the risk they may run if they do not receive the necessary funding and legal
powers to carry out their functions, including the capacity to assume the workload that
the regulated activity requires. The establishment of a sanctioning regime is a necessary
but not sufficient condition to ensure regulatory compliance, as has been shown on many
occasions in the framework of personal data protection (Zuiderveen 2020). Governance
mechanisms need to be defined to enforce the application of ethical principles so that they
are transformed into legal obligations for AI technologies (Mittelstadt 2019).

It is necessary to clarify the direct and indirect roles that ethics can play in the reg-
ulation of technology (López de Mantarás 2017) by expanding the object of analysis to
include its use and moral implications for the social context (Gurkaynak et al. 2016). On the
other hand, the discussion should also address the issue of labor relations themselves as
improvements may entail the replacement of thousands of jobs. Finally, it is convenient to
emphasize the need to establish additional considerations to responsibility (Bertolini 2014),
not only at the individual or corporate level but also at the national and international level,
since the use of new technologies may go beyond individual responsibilities.

As a conclusion to this section, it seems reasonable to raise a number of methodological
and substantive questions about the regulation of technology in general and AI in particular.
First, it is worth asking whether sufficient arguments can be identified to redefine these
new technologies, and thus justify a change in the legal framework. That is, are existing
laws sufficient to meet the regulatory challenges of the technology, and if not, should they
be adapted to include the new technology?

The following section devoted to conclusions will answer the previous question and
propose regulatory solutions in this regard.
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5. Conclusions and Discussion

As this paper has tried to show, digital transformation is no longer a buzzword, it is
a fact. Almost 70% of companies are aware of the benefits of digital transformation for
their business models and the need to develop strategies linked to digitization. Digital
transformation refers globally to organizations and companies of different shapes and sizes,
from different sectors and with different objectives and needs but with a similarity, in all
cases, that it is the incorporation of new disruptive technologies that mark a turning point
when defining new business models.

Similarly, artificial intelligence is not just a fashionable concept. Companies are de-
ploying artificial intelligence to address improvements in customer experience, strengthen
the search for efficiencies and even generate new business models.

According to the McKinsey study (2020), artificial intelligence has a higher level of
adoption in product and service development and in functions associated with the op-
eration of services. This is followed by marketing- and sales-oriented use cases, such as
customer service analytics or customer segmentation and cases related to fraud manage-
ment and risk modeling. Finally, there are manufacturing, HR, logistics and corporate
finance environments.

Therefore, AI not only generates the possibility of automating functions and, in this
way, freeing up time and effort, but when applied in a more creative way, it also makes it
possible to identify new opportunities, new products, and new ways of reaching customers
with new channels.

In the medium and long term, AI will be an intrinsic part of many applications and
will therefore be universally deployed, but we can affirm that both companies that have
already been involved in the development of these technologies at an early stage (“early
adopters”) and those that adopt and implement them quickly (“fast movers”) will be able
to capitalize to a greater extent on their advantages. Likewise, in the opposite direction,
agents that do not consider their adoption will be less competitive.

Computers are now capable of performing tasks that were previously considered the
exclusive domain of the human mind. These self-learning systems are affecting almost
every vertical sector, from manufacturing to financial services, giving rise to new business
models while making some legacy models obsolete. With their application, companies are
mainly seeking the following benefits:

• Drive sales and customer engagement. AI-assisted marketing platforms can automate
digital marketing and target high-value customers, for example, when launching a
new product, to identify the characteristics of high-value customers and the products
they purchased or target customers most likely to buy new products. AI makes it
possible to target all customer segments in a fully personalized way. AI can enhance
the customer experience in a multichannel world. Applications include recommender
systems, virtual assistants, chatbots and voice bots. Virtual assistants or agents can
handle higher volumes of customer service interactions, especially if they are repetitive
or routine tasks, thereby increasing customer satisfaction.

• Promote operational efficiency. AI capabilities are improving quality control and
predictive maintenance in industrial environments. Efficiencies range from reduced
operating costs to improved machine and process performance. In other administra-
tive areas, AI can automate processes that require the processing of large numbers of
data and may include variations in the input information. This is the case with the
processing of customer orders or other recurring tasks.

• Improve products. The incorporation of AI in the product or service itself (such as
Movistar Aura, Telefónica’s virtual assistant in Smart Home) can improve interaction
with the customer or simply boost the product’s functionalities in an advanced way.

• Generate new relevant information or develop new business models. Better data
analysis is enabling companies to think differently and more creatively. Employees
can spend less time on routine tasks, reduce human error and think of new products
and new go-to-market strategies by developing a deeper understanding of customers.
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In short, companies that combine strong digital capabilities with robust adoption of
AI technologies and a proactive AI strategy will have above-average financial performance.
Technology is a tool and, on its own, does not deliver productivity improvements. It
needs to be accompanied by the identification of relevant use cases, the development of
internal capabilities, and change management that generates agile work environments and
collaborative culture.

In this context, although the technological barriers are being overcome (although
the speed at which they are evolving is also a challenge today), there are still significant
challenges to the adoption of AI in companies. These factors have to do with the insufficient
existence of specific AI talent (data scientists, machine learning experts, etc.) and the usual
difficulties in demonstrating the value of technologies that are not yet mature enough, such
as quantifying the value in the deployment of AI solutions and the lack of strategic impetus
from the management levels of companies.

Additionally, artificial intelligence faces one of its greatest challenges, which is its
responsible and ethical use, also within companies. According to the Boston Consulting
Group report (2021), 55% of companies overestimate the maturity of their responsible
artificial intelligence initiatives. These programs are structured around three axes: justice
and equity, mitigation of social and environmental impact, and human or ethical AI.

In this context, it is essential to generate legislation that takes into account the interests
of all stakeholders (company, consumer, global market, national countries) to provide
guarantees that these digital transformation processes meet a certain regulatory standard.
The EU is committed to a reliable AI based on regulatory and ethical compliance. In April
2021, the commission launched a proposal oriented to this objective (Artificial Intelligence
Act) that regulates the uses of AI and prohibited and high risk scenarios, including guidance
around the data. In this respect, situations where a choice between business outcomes and
regulation will be common. Taking into account what this paper has provided, it seems
clear that artificial intelligence should never come before the basic rights of citizens. In
these cases, as established in the regulation itself approved by the European Union, an
acceptable level of risk must be considered for the development of these technologies:

• Inadmissible risk. In these cases, systems linked to AI that are considered a clear threat
to the security and rights of individuals should be banned outright.

• High risk. In these cases, the potential for security risk and infringement of rights
must be analyzed. All such AI-linked systems that are considered potentially high-risk
will have to have strict compliance requirements before being granted marketing
authorization.

• Limited risk. Providers of these so-called limited-risk systems should be required to
comply with specific transparency obligations to ensure that users are directly aware
of their compliance.

• Minimal or no risk. In these cases, the presence of a regulator would not be necessary
as this group of systems would have minimal or no risk in terms of security and
infringement of rights.

Consequently, it seems clear that the sector needs guidelines or regulations so that
when they undertake these processes, they do so with a certain guarantee. With regard
to the message that the public administration should convey in terms of digital market
legislation, a regulatory framework should be considered to facilitate and guide compa-
nies that have not yet achieved their digital transformation so that they can do so. There
should be minimum guidelines to homogenize the business fabric in order to maintain
competitiveness in the global market. However, these rules must be clear and enforceable.
Precisely on the basis of this situation, another question arises for future work. Once the
regulatory needs have been defined, it will be necessary to define which artificial intelli-
gence applications fall into each of the categories mentioned above. There are, logically,
cases of easy application. Thus, systems that manipulate human behavior to circumvent
the will of users or systems that do not respect fundamental rights should clearly be con-
sidered as inadmissible risks. Likewise, systems incorporating technologies applied in
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critical infrastructures, security components, essential public services, administration of
justice, biometric identification systems, etc., seem to be at the high-risk level. However,
the range is very wide, and many applications with risk tha tis in principle limited or
minimal (conversational robots, emotion detection systems, spam filters, etc.) should also
be monitored. The other main task is, once the regulation is determined, to define the terms
of governance and the sanctioning regime.

Author Contributions: Formal analysis, R.F.R.F.; Investigation, L.M.G.G.; Methodology, R.F.R.F.;
Writing—original draft, L.M.G.G.; Writing—review & editing, R.F.R.F. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
Accenture. 2017. How AI boots Industry profits and Innovation. Available online: https://www.accenture.com/es-es/insight-ai-

industry-growth (accessed on 1 June 2021).
Access Now. 2018. Human Rights in the Age of Artificial Intelligence. Available online: https://www.accessnow.org/cms/assets/

uploads/2018/11/AI-and-Human-Rights.pdf (accessed on 24 August 2021).
Adomavicius, Gediminas, Jesse Bockstedt, Alok Gupta, and Robert Kauffman. 2008. Making Sense of Technology Trends in the

Information Technology Landscape: A Design Science Approach. MIS Quarterly 32: 779–809. [CrossRef]
AI Principles. 2017. Future of Life Institute. Available online: https://futureoflife.org/ai-principles/ (accessed on 24 August 2021).
Alcaide, Juan Carlos, and Mikel Díez. 2019. Customer Experience. Las Claves de la Experiencia de Cliente en la era Digital Cognitiva. Libros

Profesionales de Empresa. Madrid: ESIC.
Angga, P. Antonius, W. Edwin Fachri, A. Elevanita, and R. Dewi Agushinta. 2015. Design of chatbot with 3D avatar, voice interface,

and facial expression. Paper presented at the 2015 International Conference on Science in Information Technology (ICSITech),
Yogyakarta, Indonesia, October 27–28; pp. 326–30.

Baker, Mark. 2014. Digital Transformation. London: Buckingham Business Monographs.
Baker, Van, Bern Elliot, Svetlana Sicular, Anthony Mullen, and Erik Brethenoux. 2020. Magic Quadrant for Cloud AI Developer

Services. Available online: https://www.gartner.com/doc/3997377 (accessed on 1 June 2021).
Barto, Andrew G., and Richard S. Sutton. 1997. Reinforcement learning in artificial intelligence. Advances in Psychology 121: 358–86.
Bertolini, Andrea. 2014. Robots and Liability: Justifying a Change in Perspective. Pisa: Pisa University Press.
Blank, Steve. 2017. Why You Can’t Just Tell a Company “Be More Like a Startup”. In Harvard Business Review. Unbound Edition.

Available online: https://hbr.org/2017/06/why-you-cant-just-tell-a-company-be-more-like-a-startup (accessed on 8 June 2021).
Boletín Oficial del Estado. 2015. Available online: https://https://www.boe.es/buscar/pdf/2015/BOE-A-2015-10566-consolidado.pdf

(accessed on 8 June 2021).
Boletín Oficial del Estado. 2018. Available online: https://www.boe.es/eli/es/lo/2018/12/05/3 (accessed on 8 June 2021).
Boletín Oficial del Estado. 2020. Available online: https://www.boe.es/diario_boe/txt.php?id=BOE-A-2020-14205 (accessed on 8 June

2021).
Bonnet, Didier, and George Westerman. 2021. The new elements of digital transformation. MIT Sloan Management Review 62: 82–89.
Boston Consulting Group Report. 2021. Inteligencia Artificial Responsable: Una Oportunidad para la Creación de Valor. Available

online: https://www.bcg.com/en-es/press/6april2021-responsible-artificial-intelligence (accessed on 1 June 2021).
Butterworth, Michael. 2018. The ICO and artificial intelligence: The role of fairness in the GDPR framework. Computer Law & Security

Review 34: 257–68.
Castellote, Emilio. 2018. In search of data intelligence. User Tech&Business 38: 8–15.
CEPEJ. 2018. European Commission for the Efficiency of Justice. European Ethical Charter on the Use of Artificial Intelligence in

Judicial Systems and Their Environment. In Adopted at the 31st Plenary Meeting of the CEPEJ, December 3–4. Available online:
https://rm.coe.int/ethical-charter-en-for%20publication-4-december-2018/16808f699c (accessed on 1 August 2021).

Coglianese, Cary, and David Lehr. 2018. Transparency and algorithmic governance. Administrative Law Review 71: 1.
Collins, Gary S., and Karel G. M. Moons. 2019. Reporting of artificial intelligence prediction models. The Lancet 393: 1577–79. [CrossRef]
Comisión Europea. 2017. Recommendation 2102. Technological Convergence, Artificial Intelligence and Human Rights. Available

online: https://assembly.coe.int/nw/xml/XRef/Xref-XML2HTML-en.asp?fileid=23726&lang=en (accessed on 1 August 2021).
Comisión Europea. 2018. Discrimination, Artificial Intelligence, and Algorithmic Decision-Making, Study by Prof. Frederik Zuiderveen

Borgesius, Professor of Law, Institute for Computing and Information Sciences (iCIS), Radboud University Nijmegen, and

https://www.accenture.com/es-es/insight-ai-industry-growth
https://www.accenture.com/es-es/insight-ai-industry-growth
https://www.accessnow.org/cms/assets/uploads/2018/11/AI-and-Human-Rights.pdf
https://www.accessnow.org/cms/assets/uploads/2018/11/AI-and-Human-Rights.pdf
http://doi.org/10.2307/25148872
https://futureoflife.org/ai-principles/
https://www.gartner.com/doc/3997377
https://hbr.org/2017/06/why-you-cant-just-tell-a-company-be-more-like-a-startup
https://https://www.boe.es/buscar/pdf/2015/BOE-A-2015-10566-consolidado.pdf
https://www.boe.es/eli/es/lo/2018/12/05/3
https://www.boe.es/diario_boe/txt.php?id=BOE-A-2020-14205
https://www.bcg.com/en-es/press/6april2021-responsible-artificial-intelligence
https://rm.coe.int/ethical-charter-en-for%20publication-4-december-2018/16808f699c
http://doi.org/10.1016/S0140-6736(19)30037-6
https://assembly.coe.int/nw/xml/XRef/Xref-XML2HTML-en.asp?fileid=23726&lang=en


Laws 2021, 10, 70 20 of 22

Researcher at the Institute for Information Law, University of Amsterdam (The Netherlands). Available online: https://rm.coe.
int/discrimination-artificial-intelligence-and-algorithmic-decision-making/1680925d73 (accessed on 1 August 2021).

Comisión Europea. 2019. Declaration by the Committee of Ministers on the Manipulative Capabilities of Algorithmic Processes. In
Adopted by the Committee of Ministers on 13 February 2019 at the 1337th meeting of the Ministers’ Deputies. Available online:
https://search.coe.int/cm/pages/result_details.aspx?objectid=090000168092dd4b (accessed on 1 August 2021).

Comisión Europea. 2020. Libro Blanco Sobre la Inteligencia Artificial: Un Enfoque Europeo Orientado a la Excelencia y la Confianza,
COM(2020) 65 Final, Bruselas, 19.2.2020. Available online: https://eur-lex.europa.eu/legal-content/ES/TXT/?qid=1603192201
335&uri=CELEX%3A52020DC0065 (accessed on 1 August 2021).

Comisión Europea. 2021. Excelencia y Confianza en la Inteligencia Artificial. Available online: https://ec.europa.eu/info/strategy/
priorities-2019-2024/europe-fit-digital-age/excellence-trust-artificial-intelligence_es#documents (accessed on 1 August 2021).

Cruz-Jesus, Frederico, Tiago Oliveira, Fernando Bacao, and Zahir Irani. 2017. Assessing the Pattern between Economic and Digital
Development of Countries. Information Systems Frontiers 19: 835. [CrossRef]

Dale, Robert. 2016. The return of the chatbots. Natural Language Engineering 22: 811–17. [CrossRef]
Data Protection in the EU. 2016. European Commission. Available online: https://ec.europa.eu/info/law/law-topic/data-protection/

data-protection-eu_en (accessed on 1 August 2021).
Davenport, Thomas. 2020. Getting Serious about Data and Data Science. Harvard Business Review. Available online: https:

//www.tomdavenport.com/getting-serious-about-data-and-data-science/ (accessed on 11 May 2021).
De Miguel Asensio, Pedro. 2021. Propuesta de Reglamento sobre Inteligencia Artificial. La Ley Unión Europea 92: 1–8.
De Stefano, Valerio. 2019. Negotiating the algorithm’: Automation, artificial intelligence and labour protection. Comparative Labor Law

& Policy Journal 41: 15.
Dreyfus, Hubert L. 1992. What Computers Still Can’t Do. Cambridge: MIT Press.
Dunjko, Vedran, and Hans J. Briegel. 2018. Machine learning & artificial intelligence in the quantum domain: A review of recent

progress. Reports on Progress in Physics 81: 074001. [PubMed]
EUR-Lex. 2000. l24204—EN—EUR-Lex. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM%3Al2

4204 (accessed on 10 June 2021).
Eurofound, Fernández-Macías, John Hurley Enrique, Eleonora Peruffo, Donald Storrie, and Martijn Poel. 2018. Game Changing

Technologies: Exploring the Impact on Production Processes and Work. Available online: https://doi.org/10.2806/36769
(accessed on 24 August 2021).

European Commission. 2018. Artificial Intelligence for Europe: Communication from the Commission to the European Parliament, the
European Council, the Council, the European Economic and Social Committee and the Committee of the Regions. Available
online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0237 (accessed on 24 August 2021).

European Commission. 2020a. Integration of Digital Technology by Enterprises. Shaping Europe’s Digital Future. Available online:
https://ec.europa.eu/digital-single-market/en/integration-digital-technology-enterprises (accessed on 11 May 2021).

European Commission. 2020b. White Paper on Artificial Intelligence: A European approach to. European Commission—European Com-
mission. Available online: https://ec.europa.eu/info/files/white-paper-artificial-intelligence-european-approach-excellence-
and-trust_en (accessed on 11 May 2021).

European Commission. 2021. A European Approach to Artificial Intelligence. Shaping Europe’s Digital Future. Available online:
https://digital-strategy.ec.europa.eu/en/policies/european-approach-artificial-intelligence (accessed on 11 May 2021).

European Data Protection Supervisor. 2016. Artificial Intelligence, Robotics, Privacy and Data Protection, Background Document
for the 38th International Conference of Data Protection and Privacy Commissioners. Available online: https://edps.europa.
eu/data-protection/our-work/publications/other-documents/artificial-intelligence-robotics-privacy-and_en (accessed on 24
August 2021).

European Parliament. 2017. Resolution of 16 February 2017 with Recommendations to the Commission on Civil Law Rules on Robotics.
Available online: https://www.europarl.europa.eu/doceo/document/TA-8-2017-0051_EN.html (accessed on 10 August 2021).

European Parliament. 2020. Resolución del Parlamento Europeo, de 20 de Octubre de 2020, Sobre los Derechos de Propiedad
Intelectual para el Desarrollo de las Tecnologías Relativas a la Inteligencia Artificial (2020/2015(INI)). Available online: https:
//www.europarl.europa.eu/doceo/document/TA-9-2020-0277_ES.html (accessed on 24 August 2021).

European Union. 2021. Regulation on a European Approach for Artificial Intelligence. Available online: https://www.politico.eu/wp-
content/uploads/2021/04/14/AI-Draft.pdf (accessed on 24 August 2021).

Fitzgerald, Michael, Nina Kruschwitz, Didier Bonnet, and Michael Welch. 2013. Embracing digital technology: A newstrategic impera-
tive. MIT Sloan Managamenet Review. Available online: https://sloanreview.mit.edu/projects/embracing-digital-technology
(accessed on 13 May 2021).

French, Rai. 2000. The Turing Test: The First Fifty Years. Trends in Cognitive Science 4: 115–22. [CrossRef]
Garnelo, Marta, and Murray Shanahan. 2019. Reconciling deep learning with symbolic artificial intelligence: Representing objects and

relations. Current Opinion in Behavioral Sciences 29: 17–23. [CrossRef]
Gartner. 2020. A Framework for Applying AI in the Enterprise. Available online: https://www.gartner.com/en/doc/3751363-a-

framework-for-applying-ai-in-the-enterprise (accessed on 1 June 2021).

https://rm.coe.int/discrimination-artificial-intelligence-and-algorithmic-decision-making/1680925d73
https://rm.coe.int/discrimination-artificial-intelligence-and-algorithmic-decision-making/1680925d73
https://search.coe.int/cm/pages/result_details.aspx?objectid=090000168092dd4b
https://eur-lex.europa.eu/legal-content/ES/TXT/?qid=1603192201335&uri=CELEX%3A52020DC0065
https://eur-lex.europa.eu/legal-content/ES/TXT/?qid=1603192201335&uri=CELEX%3A52020DC0065
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/excellence-trust-artificial-intelligence_es#documents
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/excellence-trust-artificial-intelligence_es#documents
http://doi.org/10.1007/s10796-016-9634-1
http://doi.org/10.1017/S1351324916000243
https://ec.europa.eu/info/law/law-topic/data-protection/data-protection-eu_en
https://ec.europa.eu/info/law/law-topic/data-protection/data-protection-eu_en
https://www.tomdavenport.com/getting-serious-about-data-and-data-science/
https://www.tomdavenport.com/getting-serious-about-data-and-data-science/
http://www.ncbi.nlm.nih.gov/pubmed/29504942
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM%3Al24204
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM%3Al24204
https://doi.org/10.2806/36769
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0237
https://ec.europa.eu/digital-single-market/en/integration-digital-technology-enterprises
https://ec.europa.eu/info/files/white-paper-artificial-intelligence-european-approach-excellence-and-trust_en
https://ec.europa.eu/info/files/white-paper-artificial-intelligence-european-approach-excellence-and-trust_en
https://digital-strategy.ec.europa.eu/en/policies/european-approach-artificial-intelligence
https://edps.europa.eu/data-protection/our-work/publications/other-documents/artificial-intelligence-robotics-privacy-and_en
https://edps.europa.eu/data-protection/our-work/publications/other-documents/artificial-intelligence-robotics-privacy-and_en
https://www.europarl.europa.eu/doceo/document/TA-8-2017-0051_EN.html
https://www.europarl.europa.eu/doceo/document/TA-9-2020-0277_ES.html
https://www.europarl.europa.eu/doceo/document/TA-9-2020-0277_ES.html
https://www.politico.eu/wp-content/uploads/2021/04/14/AI-Draft.pdf
https://www.politico.eu/wp-content/uploads/2021/04/14/AI-Draft.pdf
https://sloanreview.mit.edu/projects/embracing-digital-technology
http://doi.org/10.1016/S1364-6613(00)01453-4
http://doi.org/10.1016/j.cobeha.2018.12.010
https://www.gartner.com/en/doc/3751363-a-framework-for-applying-ai-in-the-enterprise
https://www.gartner.com/en/doc/3751363-a-framework-for-applying-ai-in-the-enterprise


Laws 2021, 10, 70 21 of 22

Gill, Sukhpal Singh, Shreshth Tuli, Minxian Xu, Inderpreet Singh, Karan Vijay Singh, Dominic Lindsay, Shikhar Tuli, Daria Smirnova,
Manmeet Singh, Udit Jain, and et al. 2019. Transformative effects of IoT, Blockchain and Artificial Intelligence on cloud computing:
Evolution, vision, trends and open challenges. Internet of Things 8: 100118. [CrossRef]

Ginsberg, Matt. 2012. Essentials of Artificial Intelligence. Burlington: Morgan Kaufmann.
Government of Spain. 2020. Agenda 2030. Available online: https://www.lamoncloa.gob.es/presidente/actividades/Documents/20

20/230720-Espa%C3%B1aDigital_2025.pdf (accessed on 8 June 2021).
Government of Spain. 2021. Available online: https://www.administracionelectronica.gob.es (accessed on 8 June 2021).
Gurkaynak, Gonenc, Ilay Yilmaza, and Gunes Hakseverb. 2016. Stifling artificial intelligence: Human perils. Computer Law & Security

Review 32: 749–58.
Heilig, Leonard, Silvia Schwarze, and Stefan Voß. 2017. An Analysis of Digital Transformation in the History and Future of Modern

Ports. Paper presented at the 50th Hawaii International Conference on System Sciences, Waikoloa Village, HI, USA, June 15.
Hinings, Bob, Thomas Gegenhuber, and Royston Greenwood. 2018. Digital innovationand transformation: An institutional perspective.

Information and Organization 28: 52–61. [CrossRef]
Kak, Subhash C. 1995. Quantum Neural Computing. Advances in Imaging and Electron Physics, 259–313. [CrossRef]
Kallinikos, Jannis, Aleksi Aaltonen, and Attila Marton. 2013. The ambivalent ontology of digital artifacts. MIS Quartile 37: 357–70.

[CrossRef]
Kaur, Navroop, and Sandeep K. Sood. 2017. Efficient resource management system based on 4vs of big data streams. Big Data Research

9: 98–106. [CrossRef]
Khemasuwan, Danai, Jeffrey S. Sorensen, and Henri G. Colt. 2020. Artificial intelligence in pulmonary medicine: Computer vision,

predictive model and COVID-19. European Respiratory Review 29: 200181. [CrossRef]
Lepri, Bruno, Nuria Oliver, Emmanuel Letouzé, Alex Pentland, and Patrick Vinck. 2018. Fair, transparent, and accountable algorithmic

decision-making processes. Philosophy & Technology 31: 611–27.
López de Mantarás, Ramóm. 2017. Ética en la inteligencia artificial. Investigación y Ciencia 491: 49.
Martínez Moriel, Isabel. 2021. La Propuesta de Reglamento Sobre IA: Nuevo Marco Legal Para la Innovación. Andersen. Available

online: https://es.andersen.com/recursos/doc/portal/2021/01/07/la-propuesta-de-reglamento-sobre-inteligencia-artificial-
privacy-andersen.pdf (accessed on 20 July 2021).

Matt, Christian, Thomas Hess, and Alexander Benlian. 2015. Digital Transformation Strategies. Business Information Systems Engineering
57: 339–43. [CrossRef]

McKinsey. 2020. AI Adoption and Impact. Available online: https://www.mckinsey.com/business-functions/mckinsey-analytics/
our-insights/global-survey-the-state-of-ai-in-2020 (accessed on 1 June 2021).

McKinsey Global Institute. 2011. Big Data: The Next Frontier for Innovation, Competition and Productivity. Available on-
line: https://www.mckinsey.com/~{}/media/McKinsey/Business%20Functions/McKinsey%20Digital/Our%20Insights/Big%
20data%20The%20next%20frontier%20for%20innovation/MGI_big_data_exec_summary.pdf (accessed on 11 May 2021).

Ministerio de Asuntos Económicos y Transformación Digital. 2020a. Plan de Digitalización de PYMES 2021–2025. Available online:
https://portal.mineco.gob.es/RecursosNoticia/mineco/prensa/noticias/2021/210127_np_pyme.pdf (accessed on 24 August
2021).

Ministerio de Asuntos Económicos y Transformación Digital. 2020b. ENIA: Estrategia Nacional de Inteligencia Artificial. Available
online: https://portal.mineco.gob.es/es-es/ministerio/areas-prioritarias/Paginas/inteligencia-artificial.aspx (accessed on 24
August 2021).

Mittelstadt, Brent. 2019. Principles Alone Cannot Guarantee Ethical AI. Nature Machine Intelligence 1: 501–7. [CrossRef]
Mittelstadt, Brent Daniel, Patrick Allo, Mariarosaria Taddeo, Sandra Wachter, and Luciano Floridi. 2016. The ethics of algorithms:

Mapping the debate. Big Data & Society. [CrossRef]
Morakanyane, Resego, Audrey Grace, and Philip O’Reilly. 2017. Conceptualizing Digital Transformation in Business Organizations: A

Systematic Review of Literature. BLED Proceedings 21. [CrossRef]
Nadkarni, Prakash M., Lucila Ohno-Machado, and Wendy W. Chapman. 2011. Natural language processing: An introduction. Journal

of the American Medical Informatics Association 18: 544–51. [CrossRef]
Nguyen, Giang, Stefan Dlugolinsky, Martin Bobák, Viet Tran, Álvaro López García, Ignacio Heredia, Peter Malík, and Ladislav Hluchý.

2019. Machine learning and deep learning frameworks and libraries for large-scale data mining: A survey. Artificial Intelligence
Review 52: 77–124. [CrossRef]

O’Reilly, Tim. 2017. What’s the Future and Why It´s Up to Us. New York: Harper Collins, ISBN 978-0-06-269955-8.
OCDE. 2019. Measuring the Digital Transformation: A Roadmap for the Future. Measuring the Digital Transformation. Madrid: Published

OCDE. [CrossRef]
OECD. 2019. Recommendation of the Council on Artificial Intelligence. Adopted on 22/05/2019. Available online: https://

legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449 (accessed on 24 August 2021).
Parviainen, Pälvi, Maarit Tihinen, Jukka Kääriäinen, and Susanna Teppola. 2017. Tackling the digitalizationchallenge: How to benefit

from digitalization in practice. International Journal of Information Systems and Project Management 5: 63–77.
Pedreño Muñoz, Andrés. 2017. El cambio digital en la economía: Un proceso disruptivo. ICE 897: 9–22.
PriceWaterhouse. 2021. Fiscal and Legal Periscope. Available online: https://periscopiofiscalylegal.pwc.es/europa-presenta-su-

propuesta-de-reglamento-sobre-los-usos-de-la-inteligencia-artificial/ (accessed on 20 July 2021).

http://doi.org/10.1016/j.iot.2019.100118
https://www.lamoncloa.gob.es/presidente/actividades/Documents/2020/230720-Espa%C3%B1aDigital_2025.pdf
https://www.lamoncloa.gob.es/presidente/actividades/Documents/2020/230720-Espa%C3%B1aDigital_2025.pdf
https://www.administracionelectronica.gob.es
http://doi.org/10.1016/j.infoandorg.2018.02.004
http://doi.org/10.1016/s1076-5670(08)70147-2
http://doi.org/10.25300/MISQ/2013/37.2.02
http://doi.org/10.1016/j.bdr.2017.02.002
http://doi.org/10.1183/16000617.0181-2020
https://es.andersen.com/recursos/doc/portal/2021/01/07/la-propuesta-de-reglamento-sobre-inteligencia-artificial-privacy-andersen.pdf
https://es.andersen.com/recursos/doc/portal/2021/01/07/la-propuesta-de-reglamento-sobre-inteligencia-artificial-privacy-andersen.pdf
http://doi.org/10.1007/s12599-015-0401-5
https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/global-survey-the-state-of-ai-in-2020
https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/global-survey-the-state-of-ai-in-2020
https://www.mckinsey.com/~{}/media/McKinsey/Business%20Functions/McKinsey%20Digital/Our%20Insights/Big%20data%20The%20next%20frontier%20for%20innovation/MGI_big_data_exec_summary.pdf
https://www.mckinsey.com/~{}/media/McKinsey/Business%20Functions/McKinsey%20Digital/Our%20Insights/Big%20data%20The%20next%20frontier%20for%20innovation/MGI_big_data_exec_summary.pdf
https://portal.mineco.gob.es/RecursosNoticia/mineco/prensa/noticias/2021/210127_np_pyme.pdf
https://portal.mineco.gob.es/es-es/ministerio/areas-prioritarias/Paginas/inteligencia-artificial.aspx
http://doi.org/10.1038/s42256-019-0114-4
http://doi.org/10.1177/2053951716679679
http://doi.org/10.18690/978-961-286-043-1.30
http://doi.org/10.1136/amiajnl-2011-000464
http://doi.org/10.1007/s10462-018-09679-z
http://doi.org/10.1787/af309cb9-es
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449
https://periscopiofiscalylegal.pwc.es/europa-presenta-su-propuesta-de-reglamento-sobre-los-usos-de-la-inteligencia-artificial/
https://periscopiofiscalylegal.pwc.es/europa-presenta-su-propuesta-de-reglamento-sobre-los-usos-de-la-inteligencia-artificial/


Laws 2021, 10, 70 22 of 22

Privacy International. 2018. Privacy and Freedom of Expression In the Age of Artificial Intelligence. Available online: https://www.
article19.org/wp-content/uploads/2018/04/Privacy-and-Freedom-of-Expression-In-the-Age-of-Artificial-Intelligence-1.pdf
(accessed on 20 July 2021).

PWC. 2017. PwC’s Global Artificial Intelligence Study: Exploiting the AI Revolution. Available online: https://www.pwc.com/gx/en/
issues/data-and-analytics/publications/artificial-intelligence-study.html (accessed on 1 June 2021).

Rashmi, Sara, and Krishnan Rangarajan. 2018. Rule based visual surveillance system for the retail domain. In Proceedings of International
Conference on Cognition and Recognition. Singapore: Springer, pp. 145–56.

Reier Forradellas, Ricardo Francisco, Javier Jorge-Vázquez, Sergio Luis Náñez Alonso, and Ricardo Salazar Valdivia. 2021a. Methodol-
ogy to evaluate economic viability plans and digitalización strategies. Education Sciences 11: 170. [CrossRef]

Reier Forradellas, Ricardo Francisco, Sergio Luis Náñez Alonso, Javier Jorge-Vázquez, Miguel Ángel Echarte Fernández, and Nicolás
Vidal Miró. 2021b. Entrepreneurship, sport, sustainability and integration: A business model in the low-season tourism sector.
Social Sciences 10: 117. [CrossRef]

Ross, Jeanne. 2014. Designing Your Business for the Digital Economy. Oracle Experiences in Enterprise Architecture. Boston: MIT Publications.
Rossmann, Alexander. 2018. Digital Maturity: Conceptualization and Measurement Model. Paper presented at the Thirty Ninth

International Conference on Information Systems, San Francisco, CA, USA, December 13–16.
Russell, Stuart, and Peter Norvig. 2020. Artificial Intelligence: A Modern Approach, 4th ed. Pearson: University of California at Berkeley.
Schönberger, Daniel. 2018. Deep Copyright: Up-and downstream questions related to artificial intelligence (AI) and machine learning

(ML). Zeitschrift fuer Geistiges Eigentum/Intellectual Property Journal 10: 355. [CrossRef]
Schwab, Klaus. 2016. La Cuarta Revolución Industrial. Madrid: Editorial Debate.
Selander, Lisen, Ola Henfridsson, and Fredrik Svahn. 2013. Capability search and redeem across digital ecosystems. Journal of

Information Technology 28: 183–97. [CrossRef]
Skog, Daniel, Kenrik Wimelius, and Johan Sandberg. 2018. Digital Disrupcion. Business & Information Systems Engineering 60: 431–37.
Solis, Brian. 2018. Digital Darwinism Opens the Door to the Era of Assitance. The Next Web. Available online: https://www.briansolis.

com/tag/digital-darwinism/ (accessed on 1 June 2021).
Turing, Alan. 1950. Computing machinery intelligence. Mind New Series 59: 433–60. [CrossRef]
United Nations. 2019. United Nations Activities on Artificial Intelligence (AI). Available online: http://handle.itu.int/11.1002/pub/81

3bb49e-en (accessed on 24 August 2021).
Vacas Aguilar, Francisco. 2018. Transformación Digital: Del lifting a la reconversión. Revista Tecnología, Ciencia y Educación 10: 135–43.

[CrossRef]
Vladeck, David C. 2014. Machines without principals: Liability rules and artificial intelligence. Washington Law Review 89: 117.
Wang, Aichen, Wen Zhang, and Xinhua Wei. 2019a. A review on weed detection using ground-based machine vision and image

processing techniques. Computers and Electronics in Agriculture 158: 226–40. [CrossRef]
Wang, Jinjiang, Peilun Fu, and Robert X. Gao. 2019b. Machine vision intelligence for product defect inspection based on deep learning

and Hough transform. Journal of Manufacturing Systems 51: 52–60. [CrossRef]
Whitby, Blay. 1996. The Turing Test: AI’s biggest blind alley? In Machines and Thought: The Legacy of Alan Turing. Edited by Peter

Millican and Andy Clark. London: Oxford University Press, pp. 53–63.
Witten, Ian, Eibe Frank, Mark Hall, and Cristopher Pal. 2005. Data Mining: Practical machine learning tools and techniques. Data

Mining 2: 4.
Xu, Jianqiang, Zhujiao Hu, Zhuo Zou, Junzhong Zou, Xiaoming Hu, Lizheng Liu, and Lirong Zheng. 2020. Design of smart unstaffed

retail shop based on iot and artificial Intelligence. IEEE Access 8: 147728–37. [CrossRef]
Yu, Dong, and Li Deng. 2016. Automatic Speech Recognition. London: Springer London Limited.
Zuiderveen, Borgesius. 2020. Strengthening Legal Protection against Discrimination by Algorithms and Articial Intelligence. The

International Journal of Human Rights 24: 1–22.

https://www.article19.org/wp-content/uploads/2018/04/Privacy-and-Freedom-of-Expression-In-the-Age-of-Artificial-Intelligence-1.pdf
https://www.article19.org/wp-content/uploads/2018/04/Privacy-and-Freedom-of-Expression-In-the-Age-of-Artificial-Intelligence-1.pdf
https://www.pwc.com/gx/en/issues/data-and-analytics/publications/artificial-intelligence-study.html
https://www.pwc.com/gx/en/issues/data-and-analytics/publications/artificial-intelligence-study.html
http://doi.org/10.3390/educsci11040170
http://doi.org/10.3390/socsci10040117
http://doi.org/10.1628/zge-2018-0003
http://doi.org/10.1057/jit.2013.14
https://www.briansolis.com/tag/digital-darwinism/
https://www.briansolis.com/tag/digital-darwinism/
http://doi.org/10.1093/mind/LIX.236.433
http://handle.itu.int/11.1002/pub/813bb49e-en
http://handle.itu.int/11.1002/pub/813bb49e-en
http://doi.org/10.51302/tce.2018.199
http://doi.org/10.1016/j.compag.2019.02.005
http://doi.org/10.1016/j.jmsy.2019.03.002
http://doi.org/10.1109/ACCESS.2020.3014047

	Introduction 
	Literature Review 
	Materials and Methods 
	Methodology 
	Biases and Explainability 
	Biases: The Reason Why Algorithms Learn and Their Main Weak Point 
	Algorithm Explainability 

	Ethical Use of Artificial Intelligence 

	Results 
	Conclusions and Discussion 
	References

