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The objective of this article is to analyze the different models of
artificial intelligence governance in Latin America. In particular, the
focus will be on the right to explanation about individual automated
decisions (“right to explanation”) whenever this right is at a
crossroad between rights to privacy and personal autonomy. To that
effect, first the regulatory and theoretical grounds for the right to
explanation in Europe will be analyzed. Based on that, the analysis
will focus on whether that right exists in the Latin American
scenario and how the digital ethics will play a decisive factor to
define the regulatory environments and the practical
implementation.
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Introduction
In a recent conversation with Fei-Fei (https://profiles.stanford.edu/fei-fei-li) Li at
Stanford University, Yuval Noah Harari (https://www.ynharari.com/) used this
equation to explain how some traditional philosophical concepts are being
questioned by disruptive technologies: biological knowledge multiplied
by computing power multiplied by data = ability to “hack” humans1. To
prevent this, Harari proposes that all individuals should have a personal
artificial intelligence system to serve us and our personal interests over
corporate or government interests. Although this equation and Harari’s
proposals are not scientifically backed so far, his proposals bring up
complex legal and ethical questions that must be solved in the short term
to make sure that artificial intelligence will be there to help humans, and
not the other way round.
Stephen Hawking posited that the creation of artificial intelligence could be
the most important event in the history of humanity (Hawking, 2018). In
this sense, according to the literature, artificial intelligence has the potential
to radically alter social, cultural, economic, political and legal relationships
(Domingos, 2015). In effect, the advancements on this field could optimize
or increase human intelligence, both at an individual and a collective level,
to foster creativity, to diversify thoughts and to make more efficient many
tasks that take up our everyday personal and work lives (Goldberg and
Kumar, 2018; Jordan, 2019). But as pointed out by Barrat (2013) and
Bostrom (2014), artificial intelligence could also be our last invention if we
do not learn how to prevent and control the risks derived from its fast
development and implementation.

Therefore, this article does not tackle the concerns raised by the
potential development of what Bostrom (2014) calls “superintelligence”
(also known as general or strong AI). This is understood as a general
artificial intelligence system that could exceed all human cognitive
abilities in virtually any field. The idea here is to concentrate on legal and
ethical issues generated by weak or limited artificial intelligence. In
particular, the focus will be in matters related to human rights,
democracy and the Rule of Law, and the effects that this artificial
intelligence may have on the privacy, agency, autonomy and
self-determination of individuals (Katyal, 2019 and Barlett, 2019).

6

1 El evento académico
se puede consultar en
https://www.youtube.com
/watch?v=d4rBh6DBHyw
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It is not the first time that humankind faces
the challenge of a complex issue in an
uncertain scenario. This has happened with
each industrial revolution, giving rise to
regulatory transformations in different fields.
This article seeks to explore the main legal
and ethical challenges posed by artificial
intelligence, to then suggest which the most
suitable regulatory strategy might be to
manage those challenges in Latin America,
especially in issues related to the privacy and
autonomy of individuals.
According to the doctrine, privacy, agency,
autonomy and self-determination are rights
sitting at a crossroad between ethical
principles and legal regulations, seeking to
play a role in the field of personal privacy and
autonomy to achieve two goals: (i) protecting
personal information in the manner, degree
and extent to which the individual decides to
share it with others, and (ii) protecting the
free and autonomous manner in which
individuals take their personal decisions
based on that information without any
unconsented, undue or illegal external
interference.
Given the extension of the topic and the
space limits, this article will make special
emphasis on the right to explanation on
individual automated decisions. The starting
point is the principle that this right is at a
crossroad between the right to privacy and
personal autonomy, and its aim to make sure
that individuals know how their personal data
are automatically processed by AI systems.
Based on that, they may take decisions to fit
their life plan without any unconsented,
undue or illegal external interference.

7
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To that end, first the concept of artificial
intelligence will be explained, along with its
disruptive force and the different definitions
that have been adopted by the literature and
by different international instruments. Then
the focus will shift to the main problems
related to the governance of artificial
intelligence in terms of transparency,
accountability,
control,
and
algorithm
explainability.
Based on these considerations, the main legal
and ethical problems will be described in
relation to the automated processing of
personal data through artificial intelligence.
Then there will be a general review of the
regulatory and theoretical bases of the right
to explanation in Europe. Then it will analyze
if said right exists in the Latin American
context and the way in which the digital
ethics will play a decisive role to define the
regulatory environments and the practical
implementation.
Lastly, the importance of implementing
regulatory sandboxes in Latin America will be
discussed to define the kind, extent, limits
and practical application of the right to
explanation through the technological
experimentation and regulatory innovation
through alternative regulatory instruments
(see Castaño, 2019).
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Artificial Intelligence and its
disruptive force
As was indicated in the previous section, this study will focus on the ethical
and legal challenges derived from the design, development and
implementation of the weak or limited artificial intelligence, as opposed to
the general or strong AI systems (see Russell, 2017). To do so, it is
important to bear in mind the definitions of “artificial intelligence systems”
adopted by the High-Level Expert Group (HLEG) of the European Union
on Artificial Intelligence and by the OECD, which have been widely
accepted worldwide. In the report published on April 8th 2019, this expert
group defined artificial intelligence systems as follows:

“Artificial intelligence (AI) systems are software (and possibly also
hardware) systems designed by humans that, given a complex goal, act
in the physical or digital dimension by perceiving their environment
through data acquisition, interpreting the collected structured or
unstructured data, reasoning on the knowledge, or processing the
information, derived from this data and deciding the best action(s) to
take to achieve the given goal.” (HLEG, 2019).

In item I from the Recommendations on Artificial Intelligence from May 22nd
2019 the OECD defines artificial intelligence systems as follows:

“An AI system is a machine-based system that can, for a given set of
human-defined objectives, make predictions, recommendations, or
decisions influencing real or virtual environments. AI systems are
designed to operate with varying levels of autonomy.” (OECD, 2019a).

8

In collaboration with:
fAIr LAC

ai

Artificial Intelligence Governace in Latin America:
amidst State Regulation, Privacy, and Digital Ethics

In this context, the disruptive force of artificial intelligence is conditioned
by three essential variables: the exponential increase in computing power,
the sophistication and emergence of open code algorithms, and last but
not least, the daily generation of billions of gigabytes. Not surprisingly,
data have been described as the raw material of the Fourth Industrial
Revolution, to such an extent that its current value is higher than that of oil
(Stephens-Davidowitz, 2017). In this sense, the OECD has pointed out that
the collection and processing of countless data has generated and
strengthened an ecosystem known as data intelligence, macrodata or Big
Data (OECD, 2015).
Data can be personal, as for instance the data associated with someone
identified or that can be identified through their habits, behaviors or
movements. On the other hand, such information can be institutional, as it
is the case of public health, property and taxes (Mittelstadt and Floridi,
2015). According to the OECD, users of different digital platforms and
services provide data intelligence to companies for processing, enabling
them to automatize processes, to experiment and create new products
and business models (OECD, 2015). In this regard, HM Treasury
Department in the UK has pointed out that data allow for the development
of new digital business models that monetize user reactions (user
engagement) and for the transformation of services provided by the State
(HM Treasury, 2018).
That is why both public (OECD, 2019b) and private actors (McKinsey
Global Institute, 2017 and Shaw, 2019) maintain that artificial intelligence
and data intelligence are driving not only a transformation in various
productive sectors but also a digital disruption in several industries and in
the digital economy, which generates billions in profits. Besides, artificial
intelligence could also have a high value and social impact because it could
help to fight inequality, corruption, crime and climate change, foster social
justice and improve the quality of life of the population (Floridi et al., 2018
and OECD, 2019b). In other words, data have an important social and
economic value and their processing through artificial intelligence systems
has the potential to radically boost the digital economy, to create new
business models and to transform the State along with the services it
provides.

9
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Artificial Intelligence Governance:
Amidst State Regulation, Privacy
and Digital Ethics
The processing of personal and institutional
data by artificial intelligence systems to
diagnose, describe, predict or prescribe
information creates legal and ethical
problems at three different levels, although
closely linked to the challenges posed by the
governance of artificial intelligence systems:
(i)
transparency
and
algorithmic
accountability, (ii) control of AI systems, and
(iii)
explanability
and
algorithmic
intelligibility,
Based on the abundant literature on the
subject, it is possible to affirm that the main
legal and ethical challenges of artificial

intelligence systems derive, in essence, from
situations related to the three types of
problems mentioned above, and that these
could eventually compromise certain ethical
principles governing artificial intelligence
systems
and
violate
human
rights,
democratic values and the rule of law
(Keats-Citron
and
Pasquale,
2014;
Keats-Citron, 2008 and Kroll et al., 2017). This
does not mean that there are no other
problems associated with the massive
collection of data and its automated
processing by intelligence systems. However,
for reasons of format and length, these will be
only partially addressed here.

Algorithm Transparency and Accountability
As a human creation, artificial intelligence can reproduce our greatest
virtues and also our worst defects. The literature points out that
decision-making algorithm models or processes may seem at first to be
objective, rational, unbiased and free from all the prejudices typical of human
reasoning (Katyal, 2019). However, the truth is that the data and the algorithm
models that are processed by in an automated fashion could be full of the same
irrational prejudices present in their human creators or programmers, either
because they do not realize it or because they take into account information about
systemic prejudices or structural discrimination, or simply because they make a
mistake in the model design or implementation (Katyal, 2019).
This results in algorithm transparency and accountability, the diagnosis of which is the
most complex due to the proprietary nature of those algorithm models and the difficulty to
analyze or scrutinize them publicly as a consequence of restrictions related to intellectual
property (Katyal, 2019 and Levine 2007).

10
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Control of artificial intelligence
systems

It has been pointed out in the literature that
the problems related to the control of
artificial intelligence systems derive mainly
from the complexity of the algorithms and
their
architecture
(Russell,
2019
and
Information Society Project, 2017). However,
the problem of control should not be
confused
with
the
explainability
or
intelligibility of the decisions made by such
systems, a topic that will be further discussed
below.

This framework includes, in the first place, the
model in which the human actively
intervenes and exercises absolute control
over
the
automated
decision-making
process (Human-in-the-loop), while the IA
system
is
limited
to
generating
recommendations or inputs. An example of
this would be an AI system designed to
For Russell (2017), the problem of control of
support the physician in the process of
artificial intelligence is, in essence, "(...) how to
diagnosing this or that pathology, even
ensure that systems with a highly arbitrary level
though he/she is the one who has the last
of intelligence remain strictly under human
word in terms of diagnosis. Second, the
control". In this author's opinion, the problem of
framework adopted in Singapore describes
control implies that there could be systems of
the model in which the human does not
super artificial intelligence whose actions are by
intervene in any way and has no control
definition unpredictable by simple humans.
over the AI system or its outputs or
Such systems may operate under imperfectly
outcomes (Human-out-of -the-loop). An
and incompletely established objectives that
example of this would be automated
conflict with those of individuals and whose
profiling for advertising purposes. Thirdly,
motivation to preserve their own existence in
the document in question identifies the
order
to
achieve
those
objectives
is
model in which the human actively
insurmountable (Russell, 2017).
supervises or monitors the AI system, so
that it can assume control in those cases
Similarly, the control problems of AI systems
in which it must deal with unexpected or
relate to the degree, nature and extent of human
undesirable events (Human-over-the-loop
intervention in the automated decision-making
or Human-on-the-loop). An example of
process. The second edition of the AI governance
this would be an AI system that calculates
framework model proposed by Singapore
the best route to move from point A to
(Singapore
Digital,
InfoComm
Media
point B, in which case the human has the
Development Authority and Personal Data
control
to
adjust
the
necessary
Protection Commission, 2020) is illustrative on
parameters to complete the path
this point. This governance framework is
according
to
the
unexpected
structured on a methodology that identifies the
circumstances that may arise (Singapore
risks associated with the operation of AI systems
Digital, InfoComm Media Development
and proposes a strategy to identify the different
Authority and Personal Data Protection
degrees of human intervention.
Commission, 2020).
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Algorithm Explainability and Intelligibility
Literature states that one of the main
challenges faced by the governance of
artificial intelligence lies in the technical
difficulty to understand, ex ante or ex post,
the way in which an algorithm causes a
certain result (The Information Society
Project at Yale Law School & Immuta). It
explains that one of the main features of
machine learning is its capacity to analyze
great amounts of data and identify behavior
patterns that can even be unknown by the
human mind. Then, based on this learning, it
applies these identified behavior patterns to
different situations that they have not been
explicitly programmed for. This implies that
programmers will not need to manually
incorporate explicit rules for any and all
situations that the machine pretends to
analyze –which is not only a complex human
task but also technically tedious and very
expensive.

The literature explains that the inscrutable
nature of machine learning refers to “(.) a
situation in which the rules that govern a
decision-making process are so complex, so
many and dependent on each other that they
challenge any practical inspection and resist
any attempt to understand them” (Selbst and
Barocas, 1918). Further, it is indicated that the
non-intuitive aspect of machine learning lies
in “(.) the incapacity to structure a sensible
story that can account for the statistical
relations of the [algorithm] model”. This
means that, although it is possible to spot the
statistical relations the algorithm is based on,
“(.) these relations may question the intuitive
expectations related to the relevance of some
criteria that are at the basis of the decision
[made by the machine]” (Selbst and Barocas,
1918).

In this context, Floridi and Cowls (2019) point
out that algorithm explainability is supported
on two key pillars. On the one hand, it gets
the
“epistemological
meaning
of
‘intelligibility’ (to answer the question ‘how
does it work?’)”, while from the other part it
encompasses “(...) the ethical meaning of
accountability (as an answer to the question
‘who is accountable for the way in which it
works?)” (Floridi and Cowls, 2019). Other
authors (Lehr and Ohm, 2017; Selbst and
Barocas, 1918) posit that explainability
problems of machine learning algorithms are
due to inscrutable and non-intuitive rules that
govern decision-making processes, into
which
this
algorithm
architecture
is
incorporated.

12
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Main Ethical and Legal
Challenges of Artificial
Intelligence
All the situations described before about the governance of artificial
intelligence suggest that due to its disruptive force, it gives rise to a high
degree of uncertainty when it comes to its ethical and legal consequences.
For instance, from an ethical perspective, Floridi and Cowls (2019) explain
that algorithm accountability, transparency and explainability are closely
related to safeguarding the ethical principles of benevolence, no harm and
autonomy that should govern artificial intelligence systems. These authors
state that the only way to check if these systems will be benevolent and will
keep the autonomy instead of undermining it is precisely by fully
understanding the way in which this system operates and identifying who
will be responsible for its undue functioning (Floridi and Cowls, 2019).
From a legal point view, the doctrine has identified that transparency,
accountability and explainability issues could have legal consequences in
different fields such as the labor market, competition, intellectual property,
privacy, civil and criminal liability, human rights and the Rule of Law, among
others (see O’Neil, 2016; Rubinstein, Lee and Schwartz, 2008; Zarzky, 2011;
OECD, 2019a). For instance, there are several different legal viewpoints and
opinions about the legal nature of data, its processing, property, and
control and about the nature, degree and extent to which those data can
be shared or transferred. For these reasons, the academy and different
international bodies maintain that general personal data protection
regulations are not enough to safeguard the right to privacy from the
challenges posed by the automated data processing through artificial
intelligence systems (see Tene and Polonetsky, 2012; Tene and Polonetsky,
2013; Crawford and Schultz, 2014; Katyal, 2019; Solove, 2001; Russell,
Dewey and Tegmark, 2015; HM Treasury, 2018).
Further, the literature has pointed out that another legal effect is the
automated perpetuation of systemic prejudices and structural
discrimination (Katyal, 2019), problems to comply with explainability
requirements demanded by the Fair Credit Reporting Act and the Equal
Credit Opportunity Act in the United States and those demanded by the
GDPR in the European Union (Selbst and Barocas, 2018), discrimination to
access credit and the financial system due to the implementation of
artificial intelligence in FinTechn products or services (Bartlett et al., 2019),
the violation of the right to due process by scoring systems executed by
artificial intelligence that may compromise the access to the financial, labor
or housing system (Keats-Citron and Pasquale, 2014), and the

13
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discrimination derived from the application of data mining technology and
artificial intelligence to create profiles that may optimize the fight against
terrorism (Rubinstein, Lee and Schwartz, 2008), among others (O’Neil,
2016).

Artificial intelligence,
data intelligence and
privacy
The regulatory framework in force in Latin
America will be reviewed, in order to
determine whether there are any regulations
governing the design, development and
implementation of artificial intelligence
systems, the processing of data through such
systems, and their possible consequences on
human rights, democracy and the rule of law.
However, it should be clarified that this will
not be a general and/or exhaustive review,
but limited to the subject matter of this brief.
A normative inventory will then be made to
ascertain whether or not there are legal
norms of a constitutional, legal and
regulatory nature regulating aspects of the
governance of artificial intelligence such as
accountability, transparency, control and
algorithmic
explanability,
and
their
relationship with the human rights to privacy
and autonomy. On this basis, it will be
determined whether there are currently any
legal norms on the governance of artificial
intelligence systems and the automated
processing of personal and institutional data
carried out by them, and on decision-making
based on descriptions, predictions and
prescriptions made by machines.
However, although some specific examples of
domestic regulations will be cited here to

14

illustrate the arguments made, it is not
intended to conduct a comparative law
analysis of the regulation of artificial
intelligence systems in various countries.
Hence, the presentation does not focus on
any particular nation, but rather, given the
normative nature of the regulations, it is
assumed that they are compatible with any
rule of law structured under a constitutional
order committed to democratic values, the
principle of legality, the separation of powers,
and the protection of human rights.
The first thing that should be pointed out is
that
in
Latin
America
the
design,
development, and implementation of artificial
intelligence systems does not operate within
a legal vacuum. As in the case of any
scientific, industrial, or commercial activity,
artificial intelligence systems are subject to a
variety of regulations of different kinds,
including those pertaining to the democratic
principles of the rule of law; human rights; the
regime for exchanging data messages;
technological neutrality; intellectual property;
consumer
protection;
competition;
protection and processing of personal or
institutional data; and tax law, criminal law,
and civil liability, among others.
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As has already been indicated in this document, the automated
personal and institutional data processing through artificial
intelligence systems to describe, predict or prescribe information
gives rise to many doubts related to the legal system applicable to
said data to protect privacy.
/ Under this premise, the most recent reforms introduced to the
general data protection system in Europe will be described. Then,
based on these regulations, the focus will be to analyze the way in which
some Latin American countries have recently incorporated or are about
to incorporate similar regulations into their internal legal systems.

The Right to Explanation on Individual
Automated Decisions in Europe
The European General Data Protection Regulation (RGPD (https://gdpr.eu/)) is an
essential reference in terms of data protection because it contains specific rules
on the automated processing of personal data. In particular, Section 4 from
Article 4 sets forth the following provisions concerning “Automated individual
decision-making, including profiling:

1. The data subject shall have the right not to be subject to a decision based solely
on automated processing, including profiling, which produces legal effects
concerning him or her or similarly significantly affects him or her.
2. Paragraph 1 shall not apply if the decision:
a. is necessary for entering into, or performance of, a contract between the
data subject and a data controller;
b. is authorised by Union or Member State law to which the controller is subject
and which also lays down suitable measures to safeguard the data subject's
rights and freedoms and legitimate interests; or
c. is based on the data subject's explicit consent.
3. In the cases referred to in points (a) and (c) of paragraph 2, the data controller
shall implement suitable measures to safeguard the data subject's rights and
freedoms and legitimate interests, at least the right to obtain human
intervention on the part of the controller, to express his or her point of view and
to contest the decision.
4.

15

Decisions referred to in paragraph 2 shall not be based on special categories of
personal data referred to in Article 9(1), unless point (a) or (g) of Article 9(2)
applies and suitable measures to safeguard the data subject's rights and
freedoms and legitimate interests are in place.
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There have been many debates on whether
there is a right to explanation on individual
automated decision-making on the GDPR,
applicable on the cases in which personal
data are automatically processed by an
artificial intelligence system without any
human intervention. At first, Goodman and
Flaxman (2017) posited that the GDPR
created a “right to explanation” when a
decision is made in an automated manner
based on the processing of personal data.
However, these authors did not go into
further detail on the grounds, nature and
structure of such right.
On the other hand, Wachter, Mittelstadt and Floridi (2017) denied the
existence of the right to explanation on the GDPR, given how ambiguous
the text of this regulatory document is. Instead, based on an interpretation
of articles 13, 14, 15 and 22 of the GDPR, these authors conclude that there
is a “right to be informed” about how an artificial intelligence system works
which automatically processes personal data to produce a decision
without human intervention. The conclusions reached by Wachter,
Mittelstadt and Floridi (2017) must be analyzed in context, which may be
made easier by the classification of different explanations that an individual
may demand about how an artificial intelligence system works.
Said explanations can be of two types: (i) about how the system works and
(ii) about specific decisions. On the one hand, these authors believe that
the way the system works encompasses the “(...) logic, meaning, foreseen
consequences, general functioning of an automated decision-making
system such as its technical specifications, decision trees, predefined
models, criteria [and] classification structures (.)”. On the other hand, the
explanations about the specific decisions may fall on “(.) the reasoning,
drivers and individual circumstances of a specific decision adopted in an
automated manner, such as weight factors, the rules of the decision
generated for a specific case by a machine, [the] reference information or
[the] profile groups.”
Wachter, Mittelstadt and Floridi (2017) also propose an additional
classification of the moment in which the explanations and the automated
decision-making process are realized. For these authors, the explanations
are ex ante when they are presented before that moment, so they can only
refer to the functionality of the system and not to the specific decision. In
turn, explanations are ex post when they are presented after the individual
automated decision-making, and in this sense they could refer both to the
functionality of the system and to the specific decision.

16
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In order to understand the extent to which this debate on the existence of
a right to explanation exists in the GDPR, it is worth presenting the position
adopted by Selbst and Powles (2017). These authors indicate that there is
no provision in the GDPR that clearly establishes a right to explanation on
individual automated decisions. However, they do posit that there is a right
to obtain “significant information on the logic applied” in the individual
automated decision-making pursuant to the provisions set forth in article
13 (2)(f), which arises from a functional and flexible interpretation of
articles 13, 14 and 15 of the GPDR.
Although the positions exposed so far about the existence of a right to
explanation on automated decisions are reasonable, all seems to point at
the fact that the controversy on interpretation was settled based on the
guidelines on individual automated decisions and profiling issued by the
Working Party of Article 29 dated February 6th 20182. Considering these
guidelines and also a vast interpretation of articles 13, 14, 15 and 22 of the
GPDR and its whereas clauses, Margot Kaminski (2019) maintains that
there is no doubt that there is a right to explanation about an individual
automated decision taken as a measure of algorithm accountability.

It is worth considering some clarifications about the exercise of this right.
Pursuant to article 22 of the GPDR, the literature and the Working Party of
Article 29 have pointed out that the right to explanation on individual
automated decisions can only be exercised when the decision is “only
based on the automated treatment, including profiling” which causes “legal
effects” or “affects it significantly in a similar way.”

2 See Article 29 Data
Protection Working Party,
Guidelines on Automated
Individual
Decision-Making And
Profiling For The
Purposes Of Regulation
2016/679, 17/EN. WP
251rev.01 (Feb. 6, 2018).
3 See Article 29, op cit.
4 Ibid.
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Considering the first requirement mentioned, the Working Party of article
29 pointed out that the right provided by article 22 of the GPDR can only
be exercised when the decision causes “seriously significant” effects, and it
provided some criteria that help to determine what that means. For
instance, the Working Party mentions that among those decisions there are
some which affect financial situations, the access to health or to education,
which deny access to a job or which may put an individual in a “seriously
disadvantaged position.”3.
As regards the second requirement on human intervention, the Working
Party indicated that for the decision to be subject to article 22 the human
intervention needs to be significant, meaning that it must be “made by
someone with authority and skills to change the decision.” To do so it will
be necessary to have access to information that goes beyond the products
or results generated by the algorithm4.
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The right to explanation on individual automated
decisions in Latin America

Whether the right to explanation on individual automated decisions is in
place all across Latin America is the focus of this section. To do so it will
study the Lei Geral de Proteçao de Dados Pessoais [General Personal Data
Protection Law] from Brazil (LGPD) dated 2018, the Argentine Bill on
Personal Data Protection [Proyecto de Reforma del Régimen de
Protección de Datos Personales] and the Bill on Data Protection [Proyecto
de Reforma de Ley de Protección de Datos] from Chile.
In Brazil, the Lei Geral de Proteçao de Dados Pessoais (LGPD) dated 2018
(https://lgpd.com.br/home-eng) is structured pursuant to the GPDR and the
California Consumer Privacy Act dated 2018. In particular, its article 20
refers to the automated processing of personal data:

“Data subjects are entitled to request a review, by a natural person, of
decisions made only based on the automated processing of personal
data that affects their interests, including of decisions designed to define
their personal, consumption and credit profile or the aspects of their
personality.”

By reading this law, it is possible to infer the existence of a right to
explanation on individual automated decisions. In fact, paragraphs 1st and
2nd of that article indicate that the person in charge, upon request of the
data subjects, must inform them about the criteria and procedures used to
make an automated decision. If the person in charge evokes the protection
of industrial secrets to refuse to provide information, it is still possible to
request an audit by the national authority.
5

El Proyecto de Ley se
puede consultar en:
https://www.argentina.go
b.ar/sites/default/files/me
nsaje_ndeg_147-2018_dat
os_personales.pdf
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In Argentina, the Bill on Personal Data Protection also referred to the
automated treatment of said data for the production of individual
decisions5. Article 28 of said bill defined the rights of the data subject on
automated decisions in the context of the information content:
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Information Content. The information shall be provided clearly, free from
coding, and in that case, it shall contain an explanation of the terms
used, in a clear language accessible for the average population, and it
must refer to:
[...] (h) The existence of automated decisions, including the creation of
profiles mentioned in section 32 and, at least in those cases, significant
information about the logic applied, which shall not affect the intellectual
rights of the Data controller.”

Section 32 of this Bill sets forth the following provisions:

“"SECTION 32.- Personal automated valuations. The data subject has the
right to oppose to being object to a decision based only in the
automated treatment of data, including profiling, which may cause
harmful legal effects or may affect him or her significantly in a negative
way.
The data subject shall not exercise this right if the decision:
(a) Is necessary to enter into or execute a contract between the data
subject and the data controller in charge of the treatment;
(b) Is authorized by law;
(c) Is based on their express consent.
In the cases mentioned by subsections (a) and (c), the data controller
must adopt suitable measures to safeguard the rights of the data
subject.”

It is worth mentioning that the wording of the above-mentioned sections
28 and 32 of the Bill is closely related to articles 13, 14, 15 and 22 of the
GPDR. In effect, the wording of section 28 is similar to that of article 22 of
the GPDR, so it can be inferred that it contains the structural pillar of the
right to explanation on individual automated decisions.
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In Chile the Bill on Data Protection6 contains several provisions which make
it possible to establish the existence of the right to explanation on
individual automated decisions. Article 8 of this bill sets forth the following:

"ARTICLE 8.- Right to opposition. The data subject has the right to
oppose before the data controller to a specific or certain treatment of
personal data he or she may be concerned with, in the following cases:
(...)
(c)When an automated treatment of their personal data is made and
decisions are adopted which imply a valuation, evaluation or prediction
of their behavior made only based on this kind of treatment, except for
the provisions set forth in article 15 ter herein.”

In this sense, article 15 ter of this bill points out the following:

"Article 15 ter. – Automated treatment of large volumes of data. The data
controller may establish automated procedures to treat and transfer
large volumes of data, provided these safeguard the rights of the data
subject and the treatment is related to the purposes of the participating
individuals or entities.
The data controller has the right to request the data controller that no
decision that may significantly affect him or her (highlighted in the
original) shall be adopted exclusively based on the automated treatment
of their data, unless it is necessary to enter into or execute a contract
between the data subject and the data controller, there is a prior and
express consent by the data subject of if provided for by the law.”

6 E The Bill is available
at:http://www.informaticajuridica.com/proyecto-deley/proyecto-ley-protecci
on-datos-chile-abril-2017/
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It must be pointed out that the wording of the article in the Chilean bill is
different from that of articles 13, 14, 15 and 22 of the European GPDR. In
effect, article 15 ter. seems to contain a right to opposition to the
production of individual automated decisions that cause a significant
impact, rather than a right to explanation on said automated decision.
Unlike the GPDR, as well as the new data protection law in Brazil and the
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reform project in Argentina, the data protection reform project in Chile
apparently does not contain the right to know the logic applied in the
automated data processing for the production of an individual decision.
However, it will be necessary to wait for the final drafting of the bill to be
approved by the Chilean Legislature.
In any case, the projects that are in the legislative process in Argentina and
Chile still have a long way to go. Once the final texts are approved, it will be
necessary to study the way in which the Brazilian, Argentinean and Chilean
data protection agencies (DPAs) will interpret these provisions in order to
determine whether they will closely follow the interpretation of Article 22
of the RGPD made by the Article 29 Working Group, or whether a different
interpretation will be made there that restricts or extends the algorithmic
liability derived from the automated processing of data by artificial
intelligence systems.

The development, design and implementation of digital
services and/or business models that incorporate the
automated processing of personal data through AI systems must
fully comply with the Constitution and laws currently enforced.
Under this perspective, the design and implementation of said
systems must be subject to the legality in its widest dimension, i.e.,
a set of conventional, constitutional, legal and regulatory rules.
Likewise, digital ethics is performing a decisive role to interpret and
update the current regulation, while it allows the public and private
sectors to take a step beyond legality to protect the right of all
individuals to take their own decisions in an autonomous, informed
manner without undue, unconsented or illegal interferences.
As was indicated at the beginning of this document, the High Level
Expert Group on Artificial Intelligence of the European Union (HL-Expert
Group \ or HLEG) has recently published some ethical guidelines
(https://ec.europa.eu/digital-single-market/en/news/ethics-guidelines-trustworthy-ai) to
foster a trustworthy design, development and implementation of artificial
intelligence systems. These EU guidelines are supported on the premise
that trustworthy artificial intelligence systems must be: (i) legal, (ii) ethical
and (iii) technically robust.
This report clearly states from the very beginning that artificial intelligence
systems must fully comply with any and all laws and regulations in force.
However, the report does not mention the minimum regulatory standards to
which the design, development and implementation of AI systems are subject.
Neither does it suggest any kind of strategy or method for those systems to duly
comply with applicable regulations. Once this has been clarified, the report
emphatically points out that it will only revolve around the guidelines on the
ethical and technical aspects concerning any trustworthy AI system.
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The HLEG maintains that trustworthy AI cannot be achieved by only
complying with the law but that it is necessary to make sure that these
systems are subject to ethical principles and values. According to HLEG,
this is so because laws may lag behind other challenges posed by the
hectic development of new technologies, they may not be suitable to solve
some issues or they may follow a different pace from that followed by
ethical rules7.
The HLEG also indicates that trustworthy AI systems must be technically
and socially robust to make individuals and society certain that these
systems will not cause undesired harm. To do so, the expert group
suggests that AI systems should operate safely, reliably and under certain
safeguards to prevent any adverse impact on individuals and society.
The HLEG maintains that an ethical artificial intelligence must “(...) help
people to make a better, more informed choice depending on their goals.
It must be an enabler for a thriving, egalitarian society, supporting human
intervention and essential rights without decreasing, limiting or deviating
human autonomy” (HLEG, 2019). In order to make sure these ideals are
met the EU HLEG points out that a trustworthy artificial intelligence must
be supported on four ethical principles: (i) respect for human autonomy,
(ii) harm prevention, (iii) justice and (iv) explainability (HLEG, 2019).
Likewise, the OECD Council Recommendation on Artificial Intelligence
(OECD, 2019a) points out that the development and implementation in
affiliated countries must abide by the Rule of Law, human rights and
democratic values. To do so, the development and implementation of
artificial intelligence systems must respect freedom, human dignity,
privacy and data protection, as well as equality. It should also prevent
discrimination and foster diversity, social justice and labor rights.
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In this context, the OECD (OECD, 2019a)
recommends
a
development
and
implementation
process
of
artificial
intelligence systems that pursue ends that
benefit people and the planet, expands
human capacities and drives the inclusion of
marginalized populations, reduces economic,
social and gender inequalities and protects
the environment.
In this order of ideas, the European Union and
the OECD have maintained that the process
of artificial intelligence system design,
development and implementation must
comply with four ethical principles: (i)
transparency, (ii) accountability, (iii) control
and (iv) explainability. Based on these
recommendations, it is suggested that
contracting entities should conduct any
necessary studies and analyses to make sure
that the digital goods or services acquired to
manage or provide an activity or service to
be delivered by an administrative authority
must comply with those legal and ethical
principles. Of course, this is an additional
requirement to the one that establishes a
strict compliance with the democratic
principles of the Rule of Law.

However, this is not only achieved by
designing written procedures, rules and
protocols. Any State under the Rule of Law,
as well as the democratic principles on which
it is supported, requires the design and
implementation of X-by-design (X= legality,
privacy or digital ethics) and by default
tools and methods to incorporate legality,
privacy and digital ethics into the
technologies, operations and architecture of
digital goods or services and/or business
models that apply the automated processing
of personal data through AI systems8.
In fact, the literature explains that the
X-by-design and by default tools or methods
mentioned above are not an add-on to the
design, development or implementation of
the digital good or service (Cavoukian, S.f.).
The main consequence of this is that the
legality, privacy and digital ethics become an
essential default element of the functional
feature of the digital product or service
provided by a public or private agent. As a
result, this element should be an inherent
part of the digital good or service, but it
should not compromise its functionality or
aptitude to comply with the aim they pursue
(Cavoukian, S.f).

8 This section collects a large part of the
ideas that the author has presented in other
scenarios (Castaño, 2019b). Based on this legal
study conducted by the author, the Bogota
City Hall issued the District Guideline No. 10 on
December 17th 2019, which is only binding to
the Capital District authorities.
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Therefore, the legality, privacy and digital ethics should be fully integrated
into the technologies, operations and architectures of the digital goods
and services in a holistic, integrative and creative way. Considering the
research studies and proposals by Cavoukian (S.f.), the x-by-design tools
or methods should be as follows:

Holistic: The design, development and implementation of x-by-design
tools and architectures must consider all the visions, contexts and
circumstances derived from the different disciplines.
Integrative: The technology is a space where all visions and interests
present in a pluralistic democratic community must coexist. It is
recommended for all the interested parties to be consulted in terms of the
design, development and implementation of those tools or methods in
order to achieve a balance between all the different stakes at play in the
automated processing of personal data through AI systems.
Creative: The design, development and implementation of X-by-design
tools or architectures must be creative because for a full integration of
values by design (legality, privacy or digital ethics) it may be necessary to
revamp the existing technical options. On occasions the current
alternatives are unacceptable or not enough to meet the goal. That is why
the design, development and implementation of X-by-design tools or
architectures should always be at the avant-garde.
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Regulatory and
Ethical Sandbox Initiatives
In this order of ideas, the structuring and start-up of regulatory sandboxes
could be decisive to the interpretation, implementation and update of
currently enforced regulations on personal data protection, because it
would allow the DPAs and other stakeholders to discover, through
regulatory innovation and experimentation, the best way to regulate the
right to explanation on individual automated decisions without
compromising innovation.
These initiatives are the best scenario for the design, development and
implementation of digital X-by-design tools and architectures, since they
make it easy to experiment beyond the compliance with the spirit of the law.
They allow public and private actors to introduce innovations to protect
essential rights to privacy, due process and personal autonomy. This can be
achieved not only through the authorizations to try technologies and business
models that incorporate the automated processing of personal data through AI
systems without being subject to currently enforced regulations, but also by
creating and trying out experimental regulatory sandboxes to measure their real
impact on said services and model businesses.
It is worth remembering that these sandbox initiatives are to be considered an
area for the testing of regulatory proposal that is equipped with an open
participation structure, where the public sector, companies and citizens define
the best regulatory framework for a certain technology. The idea is to encourage
a safe environment to experiment, gather experiences and try new technologies
or business models that entail a systemic risk without being hindered by any
existing legal rigidity.
Under this scheme, private parties are not subject to fines and/or sanctions, nor are
they held accountable in the traditional sense as the scenarios for regulatory
proposals are being defined. Thus, it is possible to crease new rules and to facilitate
the access to consumers in a controlled environment, which makes it possible to
loosen or later define the public policy in the real world (Jiménez and Hagan, 2019).
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The notion of sandbox initiatives9 attempts to redefine the way in which
the State participates in the creation of public policy. The idea is not to talk
about governability anymore but about governance, since the
decision-making process entails open participation and experimentation
processes that foster feedback in several society sectors.
So the implementation of this scheme must be done in stages and taking
into account that this is an experimentation area where a regulation
prototype is made. The aspects that must be considered to begin this
initiative are: (i) objectives, sector and purpose of the sandbox zone; (ii)
guidelines to determine who participate in this initiative and which ones
are the enabling requirements to do so; (iii) access restrictions to the
sandbox; (iv) nature of the legal action that can be used as a regulatory
exemption and as a relevant authority and its limits; (v) evaluation of the
sandbox results and possibilities to vary the parameters already
established; (vi) informed consent of the participating agents and users.
The main regulatory sandbox proposals are used in the financial sector,
probably after the World Bank recognized that “the development attempts
based on a prominent State role have failed, and so will those to be
attempted without it” (World Bank, 1997).

The first regulatory sandbox environment took place in the
financial sector in the United Kingdom, where management
and consumption companies, banks, insurance and
blockchains companies took part. During the first year the
objectives were achieved and now companies are more
competitive in a wider market (Financial Conduct Authority,
2015). The report on the lessons learned shows that the
project made it possible to achieve a significant innovation in
the financial sector, a greater investment volume and an
exponential technological growth (Financial Conduct
Authority, 2016).
Further, Abu Dhabi has decided to open a Regulatory
Laboratory (RegLab) for its global market so that FinTech
participants can develop and try their proposal for a period of
up to two years (Abu Dhabi Global Market, 2016).
The United States of America followed the trend with one of
the first sandbox initiatives in the continent, the Arizona
Regulatory Sandbox Program, through which they
approached three FinTech categories: (i) electronic money
transfers, (ii) consumer loans and (iii) Investment advice. Here
the sandbox allows for mobility in these areas, so the
regulations that fall outside its testing environment scope
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remain intact. It is valid for a period of two years and the business proposal
in which the use of technology can bring about problems must be new or
emerging (Watkins, Daniels and Slayton, 2018). The aim was to take
advantage of the potential provided by this sandbox environment to
mitigate the market distortions created by regulatory barriers.
Another example of success can be observed in Singapore, where any
company that makes an innovative use of technology for financial services
can access the Intelligent Financial Center. This is a controlled regulatory
system where rules and regulations established by the Monetary Authority
are less strict (Monetary Authority of Singapore, 2018). Based on this idea,
the State becomes an enabler of rules for the participation of all
stakeholders interested in developing new technologies, business models
and regulatory instruments suitable to drive innovation in different sectors.
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Conclusions and
Recommendations
Based on the literature and the recently adopted
international instruments, this document identified the
concept of artificial intelligence, its potential disruptive
force, and its main governance problems related to
algorithm transparency, accountability, control and
explainability.
Furthermore, it was proposed that privacy, agency,
autonomy and self-determination are essential rights sitting at
a crossroad between ethical principles and legal rules, with which
it is intended to protect personal privacy and autonomy. This has two
purposes: protecting our personal information, as well as the way, degree and
extent to which we decide to share this information with others, and then
safeguarding the way in which we take our personal decisions freely and
autonomously based on that information, free from any unconsented, undue or illegal
external interference.
In the international context, the right to explanation regarding a decision taken through
an automated processing of personal data by AI systems is an important first step
towards protecting the essential rights mentioned before. However, there is still a long
way to go for the full articulation and implementation of this right in Latin America if one
looks at the reform bills currently awaiting their approval in legislative bodies in Argentina
and Chile. Once the final texts are approved, it is recommended to study the way in which
the Brazilian, Argentine and Chilean DPAs interpret these provisions in order to determine if
they closely follow the interpretation of article 22 of the GPDR by the Working Party of article
29, or if they make a different interpretation, restricting or broadening the algorithm
accountability derived from the automated data processing made by artificial intelligence
systems.
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In addition, we explained the reasons why
the right to obtain an explanation might
eventually fall short of protecting our
personal information, the manner, degree
and extent to which we choose to share it
with others, and the way in which we make
our
personal
decisions
freely
and
autonomously based on that information and
without any non-consensual, improper or
unlawful outside interference. For these
reasons, it was argued that the digital ethic
could play a critical role in interpreting,
adjusting and updating existing regulations.
To this end, the creation and implementation
of regulatory experimentation initiatives is
recommended, since these constitute the
ideal scenario for the design, development
and implementation of "X-by-Design" digital
tools and architectures. Such exercises allow
for experimentation beyond compliance with
the letter and spirit of the law, since public
and private actors can create new ways to
protect the fundamental rights to privacy,
due process, and personal autonomy.
It should be noted, however, that the
eventual proliferation of this type of initiative
in Latin American countries could result in
the "technological balkanization" of the
continent, that is, in a sort of regulatory
fragmentation derived from the different
legal and ethical regimes that the countries
of the region may adopt in an uncoordinated
manner, to the detriment of entrepreneurship
and innovation.

In this sense, it would be reasonable to opt for
the coordinated creation of experimental
regulatory initiatives that promote innovation,
entrepreneurship and uniform regulation of
technology applicable to business models
based on the automated processing of
personal data by AI systems. Multilateral
bodies can also contribute to this, considering
the possibility of including contractual clauses
or provisions that promote practices
regarding methods or tools X-by design and
by default (X=Legality, Privacy or Digital
Ethics). Within the Latin American context,
the IDB's fAIr Lac initiative is called upon to
play a leading role by harmonizing and
coordinating
initiatives
for
regulatory
experimentation or sandboxes, and also by
documenting and sharing experiences and
lessons learned from them.
In short, the regulatory and ethical
experimental environments constitute the
privileged space where all the interested
actors should actively participate in order to
forge in a coordinated way the regulation that
governs the Fourth Industrial Revolution in all
its aspects. But this will not happen only with
the issuance of rules on paper, but these must
be put into practice through alternative
regulatory tools or methods that have a real
impact on the protection of the individual's
fundamental right to make informed decisions
and without any kind of illegal, undue or
non-consensual external interference.
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The promotion of ethical frameworks, guidelines, and principles for the
formulation and implementation of artificial intelligence systems has
provided a frame of reference for these expressions of technological
development whose deployment implies high risks for individual and
collective interests. However, there has been some criticism of the
proliferation of non-mandatory guidelines, compared to other normative
frameworks of global validity, such as international human rights law. In
turn, there is limited understanding of the transposition of this regulatory
scheme to advanced technological developments, particularly on its
practical consequences and the ability to enforce compliance. This article
constitutes an effort to operatively connect the ethical principles on
artificial intelligence with the normative framework of the instruments of
international human rights law, especially on a Latin American scale, and
to lay the foundations to promote the practical implementation of ethical
requirements that simultaneously recognizes, respects and promotes
fundamental rights.
Encollaboration
In
colaboraciónwith:
con:
fAIr LAC

Human rights perspectives on the implementation
of ethical frameworks for artificial intelligence

ai

Key words

Artificial intelligence
algorithms
automation
human rights
responsibility

Introduction
The past decade has witnessed a proliferation of frameworks, guidelines,
and principles for "artificial intelligence" (AI) ethics focused, in particular,
on the formulation, programming, or implementation of AI systems, but
often also directed at state regulation of AI use. The trend appears, at least
in part, as a reaction to the growth in the use of certain forms of AI by
different industries and state structures, with the consequent
documentation of negative impacts derived from the delegation of
relevant decision-making aspects that have an appreciable impact on the
population or part of it in automated systems.
This proliferation of ethical frameworks is part of a debate that is not
restricted to academic disciplines but extends logically to a discussion on
the governance of algorithmic technology at the level of states, multilateral
institutions, and of course, technology companies. In turn, this multiplicity
of stakeholders is an expression of the search for solutions that involve
legal, ethical and technological aspects of ideal coexistence for the
adequate operation of technology.
In this sense, the aforementioned documents have allowed the creation of
one or more frames of reference in the face of technological development
possibilities involving high risks. However, these are still initiatives to
systematize non-mandatory guidelines, ideally adopted but not
imperative, in contrast to other action frameworks with deontic aspects
(that is, norms) with globally recognized validity, such as the international
human rights law. In other words, the ethical initiatives thus formulated
stand, in general, separate from the regulatory framework that best
identifies the areas of negative impact on the use of technology. In turn,
there seems to be a limited understanding of the transposition of a broad
regulatory framework to specific advanced technological developments,
particularly on its practical consequences, and on the ability to enforce its
compliance. In short, the coexistence of documentation on principles for
artificial intelligence and frameworks that specifically allude to
international human rights law are different political expressions to react as
regards the risks assumed or identified by these technologies.
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How are ethical principles on artificial intelligence
connected to the normative framework of instruments,
especially at the regional level? How is it possible to
promote the practical implementation of ethical
demands that simultaneously recognize, respect and
promote fundamental rights? In addition to identifying
the existence of ethical frameworks and their correlation
with human rights, whether in terms of damage
prevention or positive promotion, it is necessary to
anchor specific obligations on the design and
implementation of automated or automation-assisted
decision systems.

Only recent literature1 has sought a
closer
relationship
between
automation
governance
and
international human rights law
beyond the identification of possible
affected rights. However, as well as
the technologies to which they refer,
these efforts come from countries
where there seems to be a greater
capacity to influence technological
development from the early stages.
The search for operationalization for
countries such as those Latin America
also requires recognizing conditions of
unequal development.

The present document intends to abound in literature
on the accountability of automated decisions based
on the use of international human rights law, the
current framework known as the Inter-American
human rights system (IAHRS), in general, and the
obligations and rights contained in the American
Convention on Human Rights (ACoHR) and the
Charter of the Organization of American States
(COAS), in particular, with the purpose of filling
some of the gaps in the application of ethical
frameworks. The perspective adopted is the one
The second part of this document
pertaining to the Latin American context: mostly
summarizes part of the findings in the
developing countries, where technology is not a
literature on the impact of artificial
significant part of national production or income,
intelligence on fundamental rights as a
with
consequent
disadvantages
when
family of technologies. In order to do this,
compared to countries where not only are
we will build on existing research which is
automation technologies developed, but also
analyzed in turn within the regulatory
where their governance frameworks are
framework
provided
by
the
IAHR.
discussed, including ethical codes.
Furthermore, we will add the presence of
political and economic aspects that are also
Given the IAHRS membership, Latin American
part of a thorough analysis from the point of
states have, in addition to their own internal
view ofinternational human rights law,
regulatory capacity, an assortment of tools
including its collective dimensions which are
related to their duties to prevent
related in turn to other perspectives on
infringements of human rights, to establish
technology governance. For these purposes,
safeguard, monitoring and accountability
we will use the term “artificial intelligence”
mechanisms, and to grant complaint
loosely, without reference to a specific form of
mechanisms for their citizens. Furthermore,
technology but to a family of technologies that
associated with the duties of prevention,
depend on data processing to make predictions,
protection and remedy of the states, there
thus including technologies better identified as
exists an expectation of respect for
technologies to make algorithmic or automated
human rights by private companies. This
decisions.
expectation serves as a point of contact
for the active participation of states by
asserting the different levels of
responsibility
throughout
the
1 See, for example, McGregor et al. (2019), who has forged a
development and implementation chain
framework for the application of accountability of
of automation tools.
international human rights law for algorithms.

36

Encollaboration
In
colaboraciónwith:
con:
fAIr LAC

ai

Human rights perspectives on the implementation
of ethical frameworks for artificial intelligence

The third part will examine the proposed frameworks, guidelines and
ethical principles for artificial intelligence particularly focused on
transparency and prevention of some of the risks, but which may be
insufficient for the range of rights possibly affected and identified in the
second part. This is the circumstance that makes it necessary for states to
implement their obligations under international human rights law, including
action for corporate responsibility. In this regard, we assert our support for
the creation of binding international regulations on business and human
rights.
In the fourth part, we will propose the application of IAHRS as an
appropriate normative framework, from the substantive and procedural
point of view, for the governance of artificial intelligence in Latin American
countries while moving towards operationalization. In addition to having
the ability to identify damage areas, IAHRS allows a range of action
throughout the development chain of automation technologies, including
the decision on their adoption or non-adoption, in a context of public
policies aided by automation. On this point, we recommend updated legal
frameworks to assert both state and private responsibility. By the way,
given that the main responsible parties for the adoption of measures in this
sense are the states, skepticism will remain regarding state action for the
regulation of technologies.

Artificial intelligence and its
impact on fundamental rights
“Artificial Intelligence”
Extensive literature has existed for at least half a century seeking
a definition for artificial intelligence. In very general terms, this is
the technology that automatically detects patterns in data and
makes predictions from said data (Daly et al., 2019) by simulating
human cognitive processes, that is, “intelligence”. With less emphasis
on technology, Muñoz León (2013) refers to AI as "the system that
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interacts with its environment by selecting
information through a certain epistemic
apparatus, and that reacts to the information
considered by the system itself as relevant by
delivering consistent behavioral responses”.
The generic definitions account not only for
the non-reference to a single way of applying
knowledge through technique. In other
words, we are not talking about artificial
intelligence in reference to a single
technology but to a family of technologies,
which
includes
techniques
such
as
computerized vision, natural language
processing, virtual assistants, automation of
robotic processes, and automated learning
(Bughin et al., 2017).
A
common
feature
of
the
most
commonplace applications within this family
of technologies is the processing of huge
databases as a way of generating better
predictions, either to classify or identify
objects or to reproduce complex tasks. This
information processing appears as an
evolution of other concepts that have also
been widely debated recently, such as
"algorithmic
decisions",
"automated
decisions", or "Big Data". The key value of the
use of AI is in its predictive power, as a
component of intelligence (in general terms,
as a characteristic assumed as human), as
the means of obtaining useful information for
decision-making, which at the time the
decision is made is not available, but is
concluded from existing data (Agrawal et al.,
2018).

2 See, for example, the UNESCO report, Artificial
Intelligence for Sustainable Development (2019).
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Although different technologies fit within the
notion of “artificial intelligence”, the
increased interest from academia and civil
society stems fundamentally from its growth
in the market as a result of a reported
increase in the use of some forms of AI
associated with growth in information
gathering and processing. At the same time,
a certain sense of urgency is manifested,
especially in developing countries such as
those
in
Latin
America,
to
adopt
technologies that are attributed with having
an exaggerated potential to provide
solutions to an increasing number of
problems (Elish and Boyd, 2017; Broussard,
2018; Citron and Jurecic, 2018), with a
confidence in machines that is close to
magical thinking. Thus, an apparent need
arises to take advantage of the potential of
these technologies, with the corresponding
preparation of the states in the adoption of
AI as a probable development factor in the
current
global
scenario2
under
the
assumption - not questioned - that AI is
useful for development.
In short, the discussion on the governance of
artificial intelligence, as a family of
technologies, requires observation that does
not isolate it as an object but rather
contextualizes it as a manifestation of the
development of industries based on digital
technologies,
taking
in
turn
that
development within a broader context of
economic development.
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The impact of AI on
human right
There is a vast body of literature that identifies both V
questionable practices of companies using data through
increasingly advanced systems to achieve their goals and
the negative effects that this entails. As marketing
technique and vocabulary vary, the risks of "Big Data" from
using "algorithms" or "artificial intelligence" take the leading
role in the discussion. And, in general, although algorithm
applications with varying degrees of complexity are used in
everyday aspects such as content management or social
network recommendations, the impact is largely pronounced
with regard to the use of systems that O'Neil says (2016)
constitute weapons of mathematical destruction on account of
their opacity, their scale and the damage they cause. Examples of
the negative use of opaque computer systems in the financial
system (Pasquale, 2015), in education (O'Neil, 2016), in the criminal
prosecution system (O’Neil, 2016; Angwin et al., 2016), in the delivery
of social benefits (Eubanks, 2018), and even in search results (Noble,
2018) have become popular. Incidentally, the examples continue to
grow3. An explanation indicates that the nature of technologies, as a
non-neutral construct, implies the incorporation of the cultures and
values of those who design and develop them, from which artificial
intelligence technologies are not exempt, including the Silicon Valley
culture (Broussard, 2018), in intense juxtaposition to the cultural spheres in
which these technologies are intended to be deployed today. This point is
especially relevant to deal with the systemic aspects of negative impacts, as
will be discussed later.
A common factor in the practical findings of damage situations produced by
algorithms in general is the notion of a prediction, classification, identification or
recognition which is wrong or unfair. The subsequent effect of the decisions
made on the basis of that result (either by a human agent assisted by technology
or by a system programmed to make automated decisions) logically constitutes a
negative impact on relevant interests (education, social security, justice,
employment) consistent with fundamental rights. A rapidly growing body of
literature addresses thoseconsiderations from the perspective of international
human rights law, ranging from broad considerations (Donahoe and Metzger, 2019),
through an analytical perspective inherent in the human rights system (Wagner, 2018a;
3 In this regard, see the work of the AI Now Institute, AI Now
Report (2017), available at:
https://ainowinstitute.org/AI_Now_2017_Report.html, AI Now
Report (2018), available at:
https://ainowinstitute.org/litigatingalgorithms.html, and AI Now
Report (2019), available at:
https://ainowinstitute.org/AI_Now_2019_Report.pdf
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Raso et al., 2018), or through a perspective that uses it as an accountability
framework (McGregor et al., 2019) up to ambitious proposals for impact
assessment frameworks (Mantelero, 2018).
There is consensus that the application of automated decision systems
is capable of having an impact on a wide range of rights. Wagner
(2018a) carries out an analysis of the most important rights
affected by different applications of the AI family of technologies.
Although his analysis is focused on the European Convention on
Human Rights (ECHR), the study appropriately highlights rights
that are also part of IACHR.

Taking the described study and contrasting it with the range of rights
recognized in the IACHR, it can be said that the deployment and
application of algorithmic and artificial intelligence systems, particularly in
public functions, can especially affect:
the right to a fair trial and due process (article 8 ACoHR);
the right to privacy (articles 11.2 and 11.3 ACoHR), in particular in
relation to the protection of personal data;
the right to freedom of speech (article 13 ACoHR);
the right of assembly and freedom of association (articles 15 and 16
CADH);
the right to an effective remedy (article 25 ACoHR);
the prohibition of discrimination and the right to equality under the
law (articles 1.1 and 24 ACoHR);
political rights related to elections (article 23 ACoHR); and
economic, social and cultural rights (article 26 ACoHR, in relation to
COAS).

In the study, Wagner (2018a) provides concrete examples where those
rights are especially affected within the European context. However, from
the perspectives of a possible risk analysis and an accountability and
responsibility procedure, it is not entirely useful to measure a limited series
of possible affected rights.
In contrast, the study by Raso et al. (2018) undertakes a perspective based
on some prominent AI applications and the possible effects each of these
may have on human rights, including possible positive effects. Without
judging or endorsing the judgments on these analyzes, it is particularly
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meaningful that the study not only devotes attention to extended forms of
AI application such as credit rating and content moderation (also
analyzed by Wagner [2019]), but also adds aspects to the analysis that are
usually neglected in deeper examination, as occurs with economic, social
and cultural rights. The study by Raso et al. (2018), even when undertaking
a limited series of examples, is useful to highlight the convenience of a
pre-development and implementation analysis of AI, which in its
expression of human rights considerations complies with being a general,
flexible and open process and at the same time informed by different
areas of expertise.

Furthermore, a list of rights affected by a technology or family of technologies, as a regulatory
challenge, is not sufficient on its own to guide the adoption of preventive and remedial measures
against harmful impacts. An impact analysis based on normative considerations tends to leave
aside the study of economic, social and cultural conditions, with global aspects, that shape the
existence and dimensions of these risks. This is a limitation that refers both to the fields of
technology design and development, and to the fields of deployment and their application. The
discussion on the governance of artificial intelligence, including the focus on human rights, not
only neglects the economic conditions for technology development under an inherently unequal
capitalist system for those who are subject to the application of technologies, but also runs the
risk of ignoring the differences in the development stages between the latitudes where
technological production is concentrated and where its impacts are intended to unfold. A holistic
notion of human rights, including developmental aspects, economic, social, cultural and
environmental rights, and of the collective aspects of these interests can be useful for economies
in constant disadvantage, such as Latin American economies.

41

Encollaboration
In
colaboraciónwith:
con:
fAIr LAC

ai

Human rights perspectives on the implementation
of ethical frameworks for artificial intelligence

Paradoxically, much of the discussion
regarding ethics and fairness in the use of AI
algorithms is focused on notions of equality
and rejection of arbitrary discrimination
made or enhanced by technology, at the
individual level, where there are collective
inequality
dimensions
between
the
developed and undeveloped worlds, between
the "global north" and the "global south". The
political economy of artificial intelligence (as
part of the economic development related to
technology in general) is a factor that cannot
be ignored when designing regulatory
solutions to the negative impacts of its use.
Although international human rights law is
not by itself -at least in its normative
dimension- sufficient to face development
disparities or profound questions about
social justice, in our opinion it still constitutes
a tool capable of controlling the application
of technological developments that serve
human development, insofar as the collective
dimensions of human rights are assessed as
well as the value of economic, social, cultural
and environmental rights as part of a single
and interconnected system of rights of equal
value, and the political aspects that allow the
full development of rights, such as (or may
be) a democracy in the broadest sense.
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A substantive part of the claim from the
developing world refers no longer to the
storage
and
processing
capacity
of
information but to the control of the
information itself, particularly information
related to people that we call "personal data",
and the ability of the collective to exercise
effective control over that information
beyond individual control. In other words, not
only a personal data protection framework is
key to effective governance over AI (Veale et
al., 2018), but also the collective ability to
claim control over the use of that information
in an aggregate manner (Morozov, 2019), with
the institutional and political infrastructure
that enables this control. In addition to that
normative aspect on data, other forms of
control over the companies themselves that
exercise their power through the design of AI
systems constitute forms of state action that
can serve individual and collective interests
within a framework of full exercise of human
rights, ideally not only at the national or
intra-territorial level but also internationally.
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Ethical principles for
artificial intelligence

As Taddeo and Floridi (2018) explain,
technological development is guided and
takes shape spurred in a variable manner by
three normative forces: ethics, regulation,
and technology itself, with ethics fulfilling
functions both in the formulation of
regulations and in the interpretation of
normative statements while the three
elements act in a complementary manner.
From this perspective, it is not strange that
the law by itself is not the response
mechanism to technology challenges;
nevertheless, it is not entirely clear the way in
which the interaction between these different
regulatory forces works in terms of different
areas
of
application
and
different
technologies.
Despite understanding the multiplicity of
ways in which AI governance can be
approached, it is in the area of ethics
incorporation
where
the
greatest
development in recent years has occurred.
Without underestimating its value, it should
be
examined
against
a
normatively
established structure of responsibility and
rights, and in contrast to the latter, its real or
possible effectiveness in AI development and
application.
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Principles, frameworks and ethical
guidelines

Examining the discussion of ethics in algorithms, Mittelstadt et al. (2016)
distinguished epistemic concerns (related to processed information) and
normative concerns (related to the result of the algorithmic process) of
the use of algorithms, in addition to the traceability problem that covers
both dimensions. The study in turn recognizes the chain between data that
reflects bias, leading to decisions that materialize discrimination, and the
possible transformative effects on autonomy and privacy. For Selbst and
Barocas (2018), concentrating on aspects such as the explicability and
transparency of technologies can deviate from the value of intuition in the
analysis of the normative aspects resulting from an algorithmic decision.
A systematic mapping and comparison exercise of 36 sets of principles
and guidelines in force today reveals eight common themes addressed by
these documents: privacy, accountability (responsibility), protection and
security, transparency and explicability, equity and non-discrimination,
human control of technology, professional responsibility, and promotion of
humanistic values (Fjeld et al., 2020).
A different analysis (Jobin et al., 2019) summarizes the convergence of
most of the 84 documents of ethical principles and frameworks in five
items: transparency, justice and equity, non-maleficence, responsibility,
and privacy. However, there is substantive divergence on how the
principles are interpreted, their significance, the themes, areas or agents to
which they refer, and their form of implementation.
These divergences, although not insurmountable if sufficient political
agreement exists among stakeholders, reveal some significant gaps
intrinsic to ethical frameworks that may lead to maintaining or amplifying
the damage risks they seek to prevent. Firstly, several of the efforts to
incorporate ethical aspects point to technological development in its
different stages, which is the case of aspects such as explicability or data
handling. Interestingly enough, other ethical aspects are left out, such as
intrinsically destructive uses as in the case of automated weapons
(Anderson and Waxman, 2013), or the effects on society regarding
automated recommendations in digital social networks, or the
environmental consequences of AI development. Research regarding the
less immediate social consequences is necessary to shape ethical
frameworks with a more complete vision of the risks that are sought to be
prevented.
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Secondly, the lack of diversity approach in
the advanced AI industry is also a significant
omission in such ethical frameworks, which
ends up reinforcing cultural stereotypes
precisely where it is urgent to cope with
discrimination problems (Broussard, 2018;
Crawford, 2016). In contrast with the
abstraction of companies or institutions that
undertake ethical commitments, the absence
of responsibility or awareness in individual
developers regarding the mediate and
distant consequences of the systems they
develop further alienates the operability of
these ethical frameworks.
Thirdly, in close connection with the above,
the qualification of a certain culture is not
merely a concern related to current
economic circumstance but an expression of

the power to exploit personal information at
a massive level (Zuboff, 2019), which is in turn
an extension of a power with roots in
colonialism and capitalism (Couldry and
Mejías, 2019). Although it is not our current
purpose to discuss aspects of the global AI
economy, the analysis of this relationship
often involves blind spots regarding needs
and contexts of application, perspectives of
economic development, and in general, the
collective dimensions in AI application in
contrast with the emphasis on discrimination
problems
affecting
individuals
(even
aggregates). Furthermore, as we will explain
at a later stage, ethical frameworks, in view of
their origin, tend to make geographic and
political differences their own that already
warrant questioning the technologies to
which they refer.

Ethical guidelines and their relationship with human
rights
Ethical guidelines and the law constitute, for Gasser and Almeida (2017),
distinct levels of a three-tier model for AI governance. Under this model, a
first basal layer is the one referring to the technical dimension of
algorithms and data (including their governance), a second intermediate
layer is the one referring to the ethical dimension, and a third layer is legal
and social, including standards and rules, and having been built on the
previous ones. This theoretical model illustrates
a bond between ethics and law in which the
latter creates more specific behavior patterns
for technology. We believe, however, that the
relationship is not necessarily built on
abstraction levels of normative postulates, but
rather on the operability that the law provides,
especially through the institutional framework.
As regards the substantive normative content,
for reasons other than its content limitations, it is
necessary to assess the role of the law and, in
particular, international human rights law to
provide a governance framework for artificial
intelligence.
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Firstly, this is necessary in light of the origin
of ethical frameworks. For Calo (2017), the
ethical guidelines of the AI industry suggest
to the regulatory state that self-regulation is
sufficient to model the behavior of those who
develop AI, without the need for specific laws
to mitigate risks and eliminate abuse
scenarios. As Hasselbalch (2019) claims, the
different initiatives account for spaces for
negotiation between different interest
groups that try to lead the cultural definition
of data ethics (and, therefore, its uses), within
complex power relations exercised in cultural
positioning. It seems a logical consequence
of the fact that several of the same private
companies in the AI industry have funded
artificial intelligence ethics initiatives, thus
postponing a serious debate on the legal
regulation of AI (Nemitz, 2018). This also
postpones concrete state and international
actions to seek responsibility for harmful
effects on human rights. For Wagner (2019),
this situation risks representing a fallacious
form
of
assuming
effective
ethical
commitments
while
avoiding
legal
responsibilities4.
Secondly, it is necessary to assess the role of
the law against ethical guidelines in view of
the risks that both groups of rules seek to
face. The discussion on ethics has not
ignored the challenges that artificial
intelligence presents for the law, including
human
rights.
However,
the
ethical
frameworks described fail to address the full
spectrum
of
risks
and
governance
challenges, and are not universally accepted
either (Donahoe and Metzger, 2019), perhaps
as a consequence of their proliferation as
products of different stakeholders. For
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Donahoe
and
Metzger
(2019),
a
comprehensive, systematic and global
governance framework is necessary, the
foundation of which exists in international
human rights law. Convenience is justified by
four characteristics of the international
human rights law framework: the person is
placed at the center of the assessment, a
wide range of concerns is covered, the roles
and duties of governments and the private
sector are defined, and it has the advantage
of relying on global support (Donahoe and
Metzger, 2019). Although it seems desirable
to have this shared regulatory governance
framework, its formulation would again seek
the development of global guidelines without
regional considerations, as occurs with the
development needs and prospects of Latin
American countries. Even outside the
problem of technology governance, some of
the aspects of international human rights law
are already being questioned due to lack of
cultural sensitivity. While waiting for a
contemporary global consensus on the
urgency for the incorporation of AI
technologies, turning our gaze to our region
is not only desirable and sensitive to our
differences but also practical.

4 Indeed, regardless of the origin of the initiatives on ethical
guidelines for AI, it is also necessary to recognize that the
beginning of a discussion in the most recent context, from a
regulatory perspective, also existed in the European context.
See "Artificial Intelligence, Robotics, Privacy and Data
Protection. Room document for the 38th International
Conference of Data Protection and Privacy Commissioners", in
the context of the 2016 ICDPPC in Marrakech, available at:
https://edps.europa.eu/sites/edp/files/publication/16-10-19_m
arrakesh_ai_paper_en.pdf
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Thirdly, it highlights the lack of mechanisms for the observance of ethical
guidelines that are operated at least in part by people other than those
who declare making the principles or guidelines their own. So far, these are
voluntary commitments, lacking institutions and compliance procedures,
and no legal backing to make them coercible at least with regards to other
co-contractors. On the one hand, non-compliance with ethical standards
does not necessarily lead to negative or unwanted effects for those who
do not comply, and it certainly makes it difficult to attribute ethical
violations where there are distributed design and development systems
among many people. On the other hand, the real individual
or collective impact derived from the infringement of ethical
guidelines, if it occurs, does not find remedy or claim
mechanisms in ethics itself. That is, because it focuses on the
fulfillment of pre-established obligations, it does not ensure
accountability for subsequent consequences, thus creating a
responsibility gap (Liu and Zawieska, 2017).
Fourthly, in practical terms, there is no evidence of the
usefulness of ethical frameworks in the development of
artificial intelligence technologies. The commitment of
private companies to ethical principles does not necessarily
mean that their entire production line assumes different
obligations in their daily operations. Empirically, there is no
evidence that an ethical framework affects that operation.
McNamara et al. (2018), measuring the influence of the code
of ethics for software development of the Association for
Computing Machinery (ACM), a 1972 document updated in
2018, found that there was no evidence of significant
influence on the decisions made by developers of computer
programs.
The latter may be related to the presence of codes of ethics
as an added element to a chain that is capable of operating
without them, a chain that finds those codes strange, distinct
from production itself in the AI industry. As a framework for
conduct without real consequences for individuals within
complex business operations, a series of principles does not
seem sufficient to raise awareness about social
consequences or about a sense of responsibility. The
absence of mechanisms for ethical observance, as happens
in professional associations, deprives ethical principles of
real normative value.
Fifthly, as an extension of the aforementioned statement, the
effective influence of frameworks, principles or ethical
guidelines must also be relativized in terms of the groups,
institutions, and members of academia who pursue ethics in
AI technologies. These groups are far from being agents of
change with the ability to introduce modes of action in the
AI industries.
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Incidentally, these are not aspects that are
unique to ethics in the use of data, algorithms
or artificial intelligence, but are shared in the
global economy with dissimilar participation
in technology development and deployment
with
insufficient
self-regulation
and
regulation levels.
Thus, even though it is a positive aspect that
there are intentions and principles for ethics
in algorithms and AI, this cannot serve to
replace or avoid legal regulations, which
inhibits the democratic process (Nemitz,
2018).

A huge aspect not covered by ethical
principles is the one regarding inequalities
between industrialized countries with strong
participation in AI and developing countries,
including those in Latin America. There are
several relevant inequalities there, including
the level of economic and technological
development.
The
impact
that
the
concentration of economic power on a global
level has on development may even hamper
the digital advance of developing countries5.
As a consequence, unequal capital conditions
entail the reproduction of unequal structures
of opportunity and choice, and of collective
economic self-determination. If AI serves to
achieve development - and, consequently, if it
is desirable for developing countries -, the
discussion about its governance cannot be
limited to the liberalism and individualism
that dominate the debate, whose ideas
ignore the dependence that hegemonic
capital imposes on individuals and collectives
by means of reduced choice structures in a
broader neoliberal global order (Gurumurthy
and Chami, 2019). Addressing economic
exploitation by expanding individual and
collective choices, overcoming bias and
discrimination problems, is a challenge that
exceeds current ethical frameworks while
adding a complex dimension to a possible
normative response.

Towards normative
implementation of
ethical governance
Adding and transposing ethical and human rights considerations
into the normative and public policy arena can be done from a dual
perspective of responsibility. These dimensions are those
corresponding to prospective liability, aimed at preventing and
mitigating risks and threats, and to historical or retrospective
liability, aimed at fairly ensuring the attribution of responsibility in
48

5 For the United Nations
Conference on Trade and
Development, 'the emergence of
monopolistic practices by leading
companies and digital platforms in
all global value chains, as well as the
widening of the digital divide, makes
it extremely difficult for developing
countries, especially LDCs [least
developed countries], to take on
their own the leap towards digital
industrialization” (UNCTAD, 2018).
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the face of damage or interference regarding fundamental rights. Only if
both dimensions are reclaimed, individuals and society may trust that
efforts exist to prevent damages and institutional mechanisms to ensure
reparation and mitigation of further damage (Yeung, 2019).
The governance of algorithmic systems in its aspect of state intervention
offers at least four public policy options. These options are: the creation of
awareness through education, monitoring and reporting; responsibility for
algorithmic decisions in the public sector; regulatory oversight and legal
liability; and global governance coordination (Koene et al., 2019). While all
of these options acknowledge a diverse set of relevant stakeholders with
different roles and responsibilities, the participation of states is crucial
both in their normative roles at the national level and in their roles of
national representation in the international context, including
intergovernmental forums and human rights treaty bodies.

The role of the law
Placing emphasis on the development of a human rights framework for AI fulfills
at least three functions. First, it allows for the possibility of confronting the
absence of effectiveness or forced observance of ethical frameworks. Second,
it allows the possibility of confronting the lack of participation in the
formulation of AI technologies and the formulation of the ethical frameworks
that refer to it from the capacity of Latin American states. Third, it opens up
the possibility of a homegrown development of technologies with a more
solid anchorage in the consequences of human rights. The latter also
requires taking responsibility for development conditions that seem to
exceed the scope of human rights; nevertheless, there are several
channels of cooperation that may already be taken, at least regarding AI,
which are closely related to the problems surveyed by the discussion on
ethics (World Wide Web Foundation, 2017).
Legal regulation also constitutes a normative expression of the
protection role of the relevant interests of its citizenships carried out
by the state. As Nemitz (2018) claims, legal regulation recognizes
that there is a normative dimension to algorithms as guides to
human action, and said dimension can be assessed in a manner
akin to legal review in light of higher standards, such as the
Constitution and the instruments of international human rights
law. In addition, a regulation constitutes a substantive advantage
over ethics and self-regulation, in view of the concentration of
power in a handful of companies: democratic legitimacy and
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enforcement mechanisms, establishing a level ground with a focus on
innovation and incentives so that it may be addressed to the public
interest (Nemitz, 2018).
This does not imply getting rid of ethical frameworks. Despite the
still-unresolved shortcomings, the literature optimistically suggests that
ethical frameworks are useful in dealing with AI risks. This role can be
assessed even in Latin America: ethics is rightly attributed "a decisive role
for the development of inclusive and fair systems, limiting the biases that
can be found both in data and in model building" (Mantegna, 2019).
Prevention methodologies, even if they cannot clearly consider the full
spectrum of opportunities, risks and possible consequences, can identify
preferable alternatives and risk mitigation strategies, thus lowering the
opportunity cost of not making decisions or choices due to lack of clarity
or for fear of a negative reaction (Taddeo and Floridi, 2018). However, it is
important to move beyond ethical frameworks or limited interpretations of
fairness, accountability and transparency, addressing regulatory aspects
and the data-driven business model in a holistic way (Cath, 2018).
Thus, these ethical frameworks can represent a guide as practical
guidelines for the chain of AI design, development and implementation,
especially when used within the public apparatus. In terms of preventing
and remedying human rights violations, these are mechanisms for
prospective and retrospective responsibilities (Yeung, 2019). The content
of this transposition to a regulatory framework can be formulated in terms
of obligations at different levels and stages, being the requirement to carry
out impact assessments on human rights prior to the implementation of
certain technologies a specific example of a proposal favorable to said
transposition.

Reinforcement of
human rights at the
international level
It seems pointless to carry out an analysis of
AI governance from a human rights
perspective by neglecting power relations,
particularly
in
an
area
where
this
concentration is so evident. The relationship
between AI, democracy and human rights
requires a holistic view of the reality of
technology and business models, including
the accumulation of technological, economic
and political power in a few companies, for AI
development in commercial services
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(Nemitz, 2018). It is not simply about the
operation
of
the
human
rights
framework to face additional risks
derived from this economic structure,
but to understand it as an aspect that
also requires a change in AI governance
proposals that takes responsibility for the
deepening development and control gaps
from the perspective of constitutionalism
(Gurumurthy and Chami, 2019) and
fundamental rights.
As Yeung (2019) expounds, the power and
sophistication of advanced digital network
technologies can be taken as a basis to
understand that these are radically different
technologies from others, especially due to
their consequences on social structures. This
makes it necessary to strengthen the human
rights discourse and instruments, assessing
the collective responsibility of attending to
the sociotechnical foundations of moral and
democratic freedom, which are necessary for
the demand and materialization of human
rights and fundamental freedoms (Yeung,
2019). Human rights must be developed to
protect humanity against the results of
robotics and AI, strengthening the notion of
being human and of human value as something
intrinsic (Liu and Zawieska, 2017).
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task of delimiting responsibilities between
governments and companies on the effects of
technologies. However, there are intrinsic
limitations to this approach due to the absence
of normative force for its observance.

Therefore,
reinforcement
also
implies
advancing in the recognition (outlined above)
of the concrete considerations on fundamental
rights, adding to the analysis instruments such
as the ACoHR, the COAS, the International
Covenant on Civil and Political Rights (ICCPR)
and the International Covenant on Economic,
Social and Cultural Rights just as a starting
point and without ignoring other instruments,
especially those that aim at the prohibition of
discrimination and the protection of
vulnerable individuals and groups. The
nature of state action in complex
technological systems deserves to be the
object of substantive and procedural
Part of this reinforcement consists in the respect
materialization at the national level, as we
for the set of international norms in force on
will mention later. At the same time, the
human rights being shown by private agents,
states still must provide mechanism
such as the dominant companies to which we
assurance for both prospective and
refer. For Donahoe and Metzger (2019), a
retrospective liability, at the international
sufficient framework is provided by the sum of
level, for which the Guiding Principles are
the United Nations Universal Declaration of
insufficient. Other more recent initiatives,
Human Rights and the Guiding Principles on
such as UNESCO's6 ROAM-X framework,
Business and Human Rights, both for governance
and the aforementioned report of the
and for evaluating the impact of AI decisions on
Council of Europe prepared by Yeung
people and society. According to the Guiding
(2019), point in a more concrete direction
Principles, the State's obligation to protect human
of state action.
rights is compounded by the responsibility to
respect and protect human rights, and to remedy
their effects in relation to their products, services
and operations. Under the Guiding Principles,
companies should carry out human rights impact
assessments, consult with stakeholders, and
6 In the report "Steering AI for knowledge
publicize their due diligence processes. We share
societies", available at:
https://unesdoc.unesco.Org/ark:/4822d/pf000
with Donahoe and Metzger (2019) the notion of the
0372132
usefulness of these standards and principles for the
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As we have mentioned, this need for responsibility that should be asserted
at the international level is a nascent imperative of the accumulated (and
growing) power of some of these companies, both for their insistence on
accumulating information, for the absence of transparency regarding the
technology they use, and due to the systematic failure of national legal
frameworks with the permission, resignation or indifference of national
governments. Much of this concern can be addressed through a new
international treaty, as has been discussed since the creation by the
United Nations Human Rights Council of an Intergovernmental
Working Group for the formulation of a “legally binding instrument
to regulate, in the framework of international human rights law, the
activities of transnational corporations and other business
enterprises"7, with the latest draft being released in July of 20198.

Regulatory frameworks and
implementation

7 Human Rights Council,
Resolution 26/9 on the
preparation of a legally binding
international instrument for
transnational corporations and
other companies with regard
to human rights
(A/HRC/RES/26/9), 14th
July 2014. Available at:
http//ap.ohchr.org/documents/d
page_easpx?si=A/HRC/RES/26/9
8 Draft is available at:
https://www.ohchr.org/Documents/HRBodies/HRCouncil/WGTransCorp/OEIGWG_Re
visedDraft_LBI.pdf
9 See in this regard
Aguerre (2020).
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At the Latin American level, several governments of countries
in the region have published documentation or at least have
made announcements to strategically guide the development
and application of artificial intelligence9. The experience of
digital agendas also shows that national priorities tend to change
significantly with each change of government, reducing the
probability of maintaining sustained state policies on technology
and of coordinating collaboration with neighboring countries.

In this regard, and despite the apparent lack of materialization or
assessment of its results, it seems appropriate to agree on a vision
at the national or regional level that integrates technological
development with economic and human development, according to
the aspirations of each nation while understanding their peculiarities
and the regional and global context. That is, assuming the role of
politics in the field of technological development instead of
separating it from said politics. For Cath et al. (2017), by comparatively
analyzing documentation on the vision of the future of AI in the United
States, the European Union and the United Kingdom, a global political
vision and a long-term strategy for the development of a “good society
of AI” is required. The question arises whether there are visions of that
nature, and what legitimacy would they have, in Latin American
countries.
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Regardless of the political agreement on a
vision of society, the local implementation of
rules that give normative content to the need
for
prospective
and
retrospective
responsibility for AI systems is a complex
task. State regulation, if it exists, is part of the
public policy sphere in processes that cannot
be theorized under a single model given the
variations
in
diverse
political
and
socioeconomic
contexts
(Evans
and
Cvitanovic, 2018). However, there are stages
that are not necessarily linear or successive
but emerge as opportunities for intervention,
such as: problem formulation, policy
formulation, decision-making on instruments
and resources, policy implementation, and
the monitoring and assessment of its
performance (Evans and Cvitanovic, 2018).
Such instances appear both with regard to
comprehensive technology policies and the
implementation measures they contain.

Implementation in the regulatory field, by the
way, is a challenging task. The Council of
Europe, in mid-2019, formed an Ad-Hoc
Committee on Artificial Intelligence (CAHAI),
the purpose of which is to examine the
feasibility and potential elements of a legal
framework for the development, design and
application of artificial intelligence, on the
basis of broad multi-sectoral consultations,
based on the Council of Europe standards on
human rights, democracy and the rule of
law10. CAHAI's mandate extends until the end
of 2021, with the duty to produce a feasibility
study in the terms described. Although this
result is uncertain, being a process initiated
within the structure and function of the
Council of Europe, it is worthy of attention as
an example that other countries, including
those in Latin America, may use to explore
regulatory alternatives.

Procedural aspects and prospective responsibility
According to Wagner (2018b), regarding requirements for technology
design and development within ethics or human rights, the following
criteria must be met at the very least:

1. External participation: early involvement with relevant stakeholders;
2. Independent external oversight mechanisms (not necessarily public);
3. Transparent justification procedures on why decisions were made;

10 Terms of Reference
for the Ad-Hoc
Committee on Artificial
Intelligence (CAHAI),
approved by the
Committee of
Ministers of the
Council of Europe in a
decision adopted on
September 11th, 2019
at the meeting of the
Delegates of Ministers
No. 1353.
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4. List of non-arbitrary standards where the selection of certain values,
ethical principles and rights over others may be plausibly justified;

5. Ethical principles that do not replace human or fundamental rights;
6. Clear statement on the relationship between commitments and
existing legal or regulatory frameworks, especially when in conflict.
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Such aspects seem valuable also in Latin America. It is a key, common
characteristic in our region that, despite efforts to improve the quality of
regulation in general terms, there are gaps to be overcome particularly in
relation to the absence of significant participation from different
stakeholders, and the absence of regulatory impact assessments, as
pointed out by Querbach and Arndt (2017). The need for AI rules is
perhaps an area that emerges as an opportunity for the application of new
and effective forms of multi-sector involvement and participation. In turn,
such involvement must be broad: deliberation, the formation of public
policies and AI regulation must be informed by a multiplicity of knowledge
disciplines (Marda, 2018).
Latonero (2019) provides a comprehensive guide to ethical and human
rights considerations in the development and implementation of artificial
intelligence, with special regard being given to the multiplicity of
stakeholders and their roles. However, it is necessary to state that not all
the same agents are an equally active part in Latin America, traditionally
excluded from the design and programming chain of technological tools of
massive application, and currently without significant AI technology
production or exports. Therefore, it is also necessary to examine
interdisciplinarity more deeply as a source of evidence for public policies in
our contexts.
There are several efforts in the literature to put existing and mentioned
ethical frameworks into practice. An example is provided by Mantelero
(2018), who suggests a model for a human rights-friendly artificial
intelligence deployment focused on controllers or data controllers.
Mantelero proposes the prevention model of Human Rights, Ethics and
Society Impact Assessment (HRESIA), so that controllers can assess
values in the design of products and services, and the possibility of
establishing a committee if required to judge the assessment. This
contrasts, in turn, with the impact assessment on personal data
required by the GDPR.
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The impact analysis mechanism is a
mechanism that best makes use of the
framework of international human rights
law. Given that states have a duty to prevent
harmful impacts, the definition can be made
on the basis of the body of human rights
norms, in a broad and comprehensive sense,
and in relation to all stages of life of
algorithmic systems (McGregor et al., 2019).
The incorporation of the characteristics
listed by Wagner (2018b), which have
already been reviewed, may focus on that
range of interests.
Some of the aspects of prospective
responsibility require additional detention by
virtue of what they mean for the development
of AI systems. By way of illustration rather
than limitation, for being individually the
object of academic discussions and the search
for technical solutions, we can highlight three.
Even though the literature tends to examine
them from the perspective of bias and
discrimination, the range of possible impacts is
greater.
The first of the major aspects is the
transparency of algorithmic systems in design,
formulation, development, internal logic of
operation, and implementation, in this way
creating, according to Pasquale (2015), "black
boxes" which are difficult to scrutinize and
question. This may refer to the technical
complexity of their operation, to the lack of
disclosure of their code, which is protected by
intellectual property rules (Noto La Diega, 2018),
and to their being difficult to understand by
people without training in technology, ethics or
law. It serves here as a guide to induce effective
regulation on this point by the GDPR and the
duty to inform, demanding that the delivery of
information to the owners of personal data who
request it should be delivered in a “concise,
transparent, intelligible and easily accessible
manner, in a clear and simple language”, allowing
them to take action on decisions or exercise their
rights of rectification or cancellation11.
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Human intervention is another significant
area, where compliance with integrating more
human decisions is not enough to correct
biases or prevent damage (“human in the
loop”). Pasquale (2015) emphasizes the
importance of a sense of human agency in
decision-making processes and systems,
highlighting multiple examples of harmful
impacts usually attributed to algorithms.
The arguments for a rejection of fully
automated decisions are well summarized
by Noto La Diega (2018). But the notion that
integrating human decisions into processes
operated primarily by machines constitutes
sufficient protection of human rights has
been questioned, and may even have a
negative impact where it constitutes rather
a formal gesture of humanization of
decisions
(Wagner
2018b).
If
we
understand that there is a continuous flow
among people's biases due to their
historical material circumstances and the
biases incorporated into decision systems,
a greater interaction that detects the
effects of those biases does not alter their
existence. Thus, the level of effective
agency that human intervention has in
automated decisions is a relevant factor
in fulfilling a damage prevention role and,
ideally, in promoting a framework of
fundamental
rights
in
the
implementation of AI systems (Wagner,
2019).
11 For a more complete discussion, see also
Kaminski (2019).
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Linked to the above, another relevant aspect is related to participating in
the formulation of technologies, both with regard to the
representativeness of the information sources used by the automated
learning algorithms (that is, the biases of their databases), as - more
relevantly – with regard to the existence of inclusive and participatory
processes in its development. In a sense analogous to that of public policy
processes (highlighting the regulatory nature in AI application), the
intervention of specialists and possibly affected individuals and
communities is necessary.
In short, converting guides and guidelines into compliance lists is not a
satisfactory approach. In addition to strict formal compliance with rules
and principles, it is necessary to incorporate ethics sensitively to specific
situations with operational guidelines for the decision-making process.
Likewise, while recognizing the limitations of external regulation, it is
necessary for technical implementation to fully accept values that seem
abstract, which is an aspect of a formative and organizational nature that
exceeds the purpose of this document12.

Updating the relevant substantive regulatory framework
and retrospective liability
The need for human rights-based regulation for the governance of artificial
intelligence is primarily aimed at establishing an accountability framework
by setting out the mechanisms that such regulation must address in
relation to the processes that range from formulation to implementation
and assessment. However, it is pointless to focus on the process without
committing to the substance of fundamental rights, their limitations, their
mechanisms of complaint, their forms of affectation (by means of defined
acts or those responding to certain characteristics), the facilitation of
collective search for responsibility, and the assurance of the possibility of
acting against companies and state entities.

12 In this regard, it is
worth mentioning the
need to integrate
analytical and
technical tools for
different potentially
affected communities,
not only in education
but also for workers.
This also includes the
ability to serve as a
counterweight, which
requires organizational
capacity and
recognition of their
interests as groups.
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In a general sense, the damage classification, and consequently the object
of protection subject to risk, must be considered in a comprehensive
manner by system operators. We have mentioned in section 2.2. that
efforts exist in the literature to list potentially affected human rights;
however, their range is broader than that represented by usual concerns
about individual involvement related to bias or discrimination. As we have
mentioned before, considerations on democracy and self-determination,
collective participation, and the environment are also included. A broader
conception of damage is provided by international human rights law, as
noted by McGregor et al. (2019), by allowing a concrete and universally
applicable definition of damage accompanied by sophisticated and
developed tests, including what constitutes direct, indirect and
intersectional discrimination, as well as structural and unconscious biases,
and extending the analysis to the impact on the rights of individuals and
also of groups. This results in consequences such as the possible
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prohibition of the use of certain algorithms,
where regardless of bias issues there may be
significant impacts on human rights
(McGregor et al., 2019).
As we have already pointed out, the roles and
responsibilities of states and companies,
outlined by international human rights law,
require
substantive
and
operational
implementation at the local level. Since states
are primarily responsible for the effective
protection of human rights, they also have an
obligation
to
introduce
legislative
frameworks recognizing the individual and
collective rights of people in their territories,
as well as the legal obligations and duties of
non-state entities (Yeung, 2019).
Another key area of regulation lies in the
ability to exercise the rights related to
personal data protection, especially where it
stands as a complementary regulatory
structure for the exercise of fundamental
rights. This requires, in part, that such
protection frameworks exist as is already the
case in much of the world (Greenleaf, 2019),
in addition to filling cooperation and
coordination gaps (Aguerre, 2019). It also
requires the provision of reforms that provide
content and functionality to their rights in a
context of algorithms and AI, with the GDPR
as a common example of regulation with
substantive and operational aspects.
SOn the same subject, with particular
pragmatism, the Information Commissioner’s
Office of the United Kingdom provides
practical recommendations about “Big Data”
analysis that can be extended in general to
information processing technologies in the
public and private sectors (Information
Commissioner's Office, 2017). The different
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stages of an information privacy impact
assessment arise in light of compliance with
the
regulations
in
force
from
the
implementation of the GDPR in 2018, when
the United Kingdom was part of the
European Union. The lesson for Latin
America on this is twofold: in addition to the
need for a strong framework for the
protection of personal data against the
possibility of potentially harmful exploitation
or use, the assessment of possible risks to
information privacy should be an aspect
necessarily embedded in decisions to
implement
and
use
advanced
data
processing tools. That is, both a finished
protection framework (related to the GDPR),
and an implementation guided by public
control authorities that are useful for states
and companies. It is necessary to recognize,
in the Latin American context, the challenge
posed by the plurality of different rules on
the matter, the challenges posed by
productive mechanisms of observance and
supervision, the furtherance of compliance
and responsibility programs, the cooperation
between national authorities and the
interoperability of legal frameworks, among
other issues (Aguerre, 2019).
Furthermore, the need for regulation implies
political
decision-making
on
the
consequences of criminal and civil liability,
which are matters worthy
of deeper
exploration, separate from this research. In
this regard, Yeung (2019) examines models of
civil liability according to the classification
between strict liability, conditional liability
and immunity. Scherer (2016) proposes
further liability reduction mechanisms by
certifying AI development that assumes
responsibility
for
prospective
liability
measures, especially regarding unanticipated
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effects. At variance with this, McGregor et al. (2019) estimate that
unpredictability, being known as such by the agent who decides to use an
algorithm, does not allow for the making of statements of reduced
responsibility in the abstract in accordance with international human rights
law.
Finally, the establishment and refinement of judicial claim mechanisms is
crucial. In addition to constituting a form of seeking remedy against
private companies, it is a mechanism for claiming the state's own
responsibility in preventing damage. International human rights law
requires the state to take measures to prevent damage recurrence and to
deliver reparations, in addition to asserting individual responsibilities.
Therefore, it is critical that both states and companies provide complaint
mechanisms which address the information asymmetry between the
parties in order to facilitate the questioning of an algorithmic process or
result (McGregor, 2019). Likewise, the existence of entities or agencies with
associated complaint procedures can serve as an efficient and specialized
mechanism (Scherer, 2016). In the same sense, litigation against state
action based on algorithmic and AI decisions must be ensure13. In general,
the liability aspect for AI and algorithm impacts, in the sense of the need
for accountability, requires further exploration.
In summary, a normative update appropriate to the digital age, to the
situation of global capitalism and to the context of developing and less
advanced countries, could use international human rights law as a
substantive and procedural basis. In addition to defining the state
obligations that can be materialized internally, it provides guidelines for
defining and examining the damages and risks that automated systems
can create for individuals and communities. It also enables prevention
through impact analysis based on these definitions for the entire cycle of
AI formulation and use, and to build liability schemes for the
materialization of these damages. And it crucially allows said analysis to be
used in turn to formulate policies that address the materialization of
individual and collective rights, providing technology with a role that
reinforces fundamental rights.

13 As an example, the AI
Now Institute (2018)
focuses on litigation
against public decisions
delegated to algorithmic
systems
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Conclusions
The problem derived from the potential risks of algorithmic
decision-making and the use of artificial intelligence, especially in areas of
application in the public apparatus, has been discussed by governments,
international institutions, academia, the technical community and civil
society through the proposal of different governance frameworks and the
formulation of ethical principles and guidelines. These proposals, which
have proliferated in recent years, variably address the chain of
development and operation of this family of technologies with different
levels of detail and specificity.
These ethical frameworks have been widely criticized for being
subservient to the current situation of concentrated economic and
technological power, both due to the origins of the proposals and the
exclusion of considerations belonging to the interests of people from less
developed countries. Likewise, their weakness consists in not having
frameworks for practical observance and accountability, as well as serving
as a source to avoid discussion about effective state and international
regulation. Even if they could be influential, the institutions and people
dedicated to the study of ethics in technology are far from being effective
agents of change.
However, the same frameworks, by virtue of their multiplicity and the novel
attempts to systematize their content in order to make them operational,
serve as an initial basis for action guided by society or its representatives
in the State to incorporate fundamental rights considerations with
normative force at different stages of AI development. This calls for a
normative proposal to reinforce international human rights law, for
coordination between states, and for the materialization of its content at
the local level.
A proposal of regulatory basis is by no means a sufficient solution even if
it is rooted in existing obligations under international human rights law. It
is not enough to address risk prevention and remedy without also
addressing the political economy, which is an important source of these
threats and of the growing development gap among countries. However,
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the international human rights law provides a framework to collect these
other aspects, at least in part, from the perspective of the rights of
collective exercise, including development interests and economic, social,
cultural and environmental rights.
A proposal for regulatory basis could ideally focus on operational
mechanisms of artificial intelligence governance backed by law and state
action. That is, in the fundamental incorporation of aspects of human
rights to regulate technology. However, in Latin American countries it is
still necessary to ensure the existence of regulatory frameworks that are
sufficiently protective of the substance of the wide range of fundamental
rights, as is the case with civil liability rules and with the existence of rules
for personal data protection in addition to technology policies sensitive to
local contexts. Determining a technology governance framework that
reflects a fundamental interest in self-determination and development is a
political objective that should in turn inform regulatory action, taking into
account public interest and community rights.

UAt the same time, an international effort is necessary to establish an
effective counterweight to the large transnational companies that exploit
data and technology. Regardless of the existence of international
regulatory frameworks in the specific area of data processing, it is also
necessary to strengthen mechanisms for forced observance at the
international level, as is the case with the proposal for a new treaty on
human and business rights. This would support a more robust margin of
action than that currently provided solely by the norms of international
human rights law and the United Nations Guiding Principles on Business
and Human Rights.
Recognizing the diversity of tools that the regulatory state can use to
reinforce the potentially positive aspects of AI and to prevent its risks,
anchoring human rights can serve as a guide. Even if the tools may
represent different levels of state regulation or self-regulation, national or
international regulation, individualized or shared responsibilities, their
value is maintained with the support of both the state apparatus and the
international community. Incidentally, this requires conditions for the
democratic exercise of power so as not to constitute an additional form of
stripping people of control over their lives, individually and collectively. In
the same sense, this requires the exercise of state power in a way that
does not represent, as occurs in countless examples, a repressive attitude
towards technology nor an instrumentalization of power to ensure and
protect the political objectives of the authorities through the regulation of
technology.
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International human rights law, taking advantage of its own development
for more than half a century and coupled with the latest
technology-related considerations, provides a fundamental rights-based
approach to address the formulation, design, development, deployment,
application and assessment of decisions and AI systems. It serves as a
guide to identify risk patterns and responsibilities among state and
non-state agents, including transnational companies. And it does not
exclude the existence of codes and guidelines based on ethics for the
positive development of technological tools, especially where the
regulation may be insufficiently detailed and by way of interpretation.
Since technological advance, its influence on the public apparatus and its
consequences on the lives of individuals and communities are particularly
fast-paced, the task of providing regulatory frameworks for new
technologies that promote positive uses and prevent risks is an urgent
task.
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Introduction

Based on the first deep neural networks, developed in 1987
(Rumelhart et al., 1986, 533-536.), the development of artificial
intelligence systems based on such networks has become
increasingly dependent on the mass accumulation of data which
feed the algorithms designed (Huang et al., 2013), to such an
extent that now a high volume of data feed is more relevant than
its elegance or efficiency (Lee, 2018, 14).
Due to this growing dependence, the so-called “bias” problem
has worsened. The Spanish word “sesgo” has been used to
translate the concept of bias, although, in fact, in Spanish the
term for “prejudice” would fit better. The word “bias" is defined
by the Cambridge English Dictionary as “a situation in which you
support or oppose someone or something in an unfair way
because you are influenced by your personal opinions.”3. The
pejorative meaning is evident if compared with the definition
given by Real Academia de la Lengua Española, which offers the
word “prejuzgar” (prejudge): “judge someone or something
before appropriate or without having full knowledge about
them.”4. In both cases this is a loathsome action either because it
is done with willful misconduct, with an (apparent) mental
impairment or simply with a lack of liability. The term “sesgo”
(bias) is more subtle to express the same idea in general because
as an adjective it means something twisted, cut or placed
obliquely (Barcia, 1889). This idea related to obliqueness is also
present in the English “bias”, as it refers to an error when judging
something, but preceding the word “prejudice” (Roget and
Davidson, 2003, 204).
68

3 Cambridge English Dictionary,
voice "bias". Available in:
https://dictionary.cambridge.org/dictionary/english/bias The
translation is ours.
4 Real Academia de la Lengua
Española Dictionary, voice
"prejuzgar".
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From our research perspective, the concept of “sesgo” (bias) points
exactly at the possibility of there being a prejudice in the meaning
mentioned above, every time the data accumulated feeding
algorithms may be affected by all kind of presumptions, preventions
or preconceptions, either conscious or unconscious. These
preconceived ideas may derive from information gathering or
accumulation process or from algorithm design, specifically from its
objective function, which may result in cases of arbitrary
discrimination made by the algorithm, even if those who have
designed it are not aware of that bias.
In fact, from a legal perspective, the problem is deeper every time that
the Law not only limits the ability of legal operators to make decisions
based on certain criteria (like race5, for instance), but also it
sometimes leads to making decisions based on explicitly formulated
criteria, such as dangerousness or the possibility of escape during the
temporary release6.
Additionally, there are problems and incompatibilities that are
generated between neural networks and the legal system in general as
a body of rules. In this sense, we
5 Thus, the Constitution of the Republic (CPR in Spanish), in article 19 No. 2
will
try
to
elucidate
the
sets forth the right to non-arbirtrary discrimination. This right has been
particularities of bias in neural
developed in many aspects by Law 20.609, which second article establishes
the following definition for arbitrary discrimination: "Article 2nd – Definition of
networks and its possible causes,
arbitrary discrimination. For the purpose of this law, arbitrary discrimination
and then establish the problems
shall mean all distinction, exclusion or restriction that has no reasonable
and incompatibilities that are
justification, made by State agents or individuals and which causes loss,
disruption or threat to the lawful exercise of the essential rights provided for
generated between these and the
by the Constitution of the Republic or the international treaties on human
legal system in general as a body
rights ratified by Chile and currently enforced, especially when they are
of rules.
based on reasons such as race or ethnicity, nationality, socioeconomic
situation, language, ideology or political opinion, religion or belief, union
activity or participation or lack thereof, gender, motherhood, maternal
breastfeeding, sexual orientation, gender identity, marital status, age, filiation,
personal appearance, and disease or disability."
This criterion has been confirmed by several rulings by the Supreme Court
(CS in Spanish),among which we can mention the recent one issued on
October 23rd 2017 in the case 'Huerta vs Sociedad Plaza', Rol 2847-2017, sixth
clause:
'[L]ife within society implies that there will be differentiation because there
are choices determined on a daily basis; however, the law sets forth arbitrary
discrimination, i.e., distinction lacking in rationality, which is just justified by the
whimsical attitude of the one it is performed by.
It is in this context that section 2nd hereinbefore delivers guiding criteria by
which to set an arbitrary discrimination –disability, among others. In effect,
any distinction, exclusion or restriction of rights made between individuals on
the basis of disability, which is not supported on reason, is the action
punished by the law."
6 (CPR 19, No.7 e)) “The acussed shall be released unless arrest or preventive custody is considered by the judge as necessary for the investigations or
for keeping the injured party or society safe. The law shall set forth the
requirements and manners for this. '
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Neural Networks and Correlations
Generally speaking, an artificial neural network is a network of simple
elements (nodes) organized into an interconnected hierarchy, massively
and in parallel, which seeks to interact with the objects in the real world just
as does the biological nervous system (Gurney, 1997, 13). In principle, neural
networks are configured by programmers, who set up the model
architecture. Then, these networks are trained in a set of data, through
which the model determines the weights it will assign to the different
connections between layers, and to a certain extent, it configures its
hidden layers. Thus, to function efficiently and detect correlations between
the data it is trained with, a neural network needs a great number of
examples. Thus, the algorithms formulated on the basis of neural networks
depend largely on the data feeding them. Simply put, a neural network is
trained with a number of examples taken from a database, from which it
will correct the weights of its axions through backpropagation, usually
following an inverse stochastic gradient descent of the integral equation7.
Whatever the method adopted, which can be the classic supervised
learning or an unsupervised one, or even generative adversarial networks
(GANs)8, neural networks will always depend on the quality of the data
they are fed with, since it is based on these data that the models generated
will become efficient and effective.
7
See: Hinton and
Salakhutdinov, 2006,
504-507.
8

See: Radford
et al., 2016.

9 We refer to the seven
largest companies that
dominate the web and
have the largest
investments in artificial
intelligence, namely
Alphabet (Google's
parent company),
Alibaba, Amazon, Apple,
Facebook, Baidu and
Tencent, which have a
dominant position in
data accumulation and
web traffic.
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If neural networks did not work well until 2010, it was mainly due to the
relatively poor data available. This was compensated by the huge
information bases generated through the Internet (Kai-Fu, 2018). Thus, the
current artificial intelligence technologies are fully dependent on data and
their efficacy is significantly determined by them. In fact, the large
availability of data generated by the Internet has been key in making the
current neural network models effective, since thanks to the abundance of
thousands of photos, videos, writings and searches the current algorithms
are trained and the weights are configured, bonding their different layers.
Nothing is as efficient as having more and more data, so that even a poorly
designed algorithm trained in a huge database works better, i.e., has more
predictive capability than a more refined one that has been trained with a
smaller database. Having hundreds of thousands of million data of
different kinds has allowed Internet9 companies to develop and put into
practice this technology.
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The expansion of the Internet of things has also boosted available data, so nowadays
data generation covers much more than before, ranging from the images taken with
car cameras, geolocalization by GPS to all the data issued by devices connected to the
Internet in general, whatever their kind. Since the abundance of data optimizes
algorithms, the larger the amount of data available for companies, the better
algorithms they will have, and therefore, the better products with artificial intelligence
functions they will have as well10. The concentration of data has given rise to tensions
since it paves the way for a natural oligopoly in technology between the largest
Internet companies.
It is evident that this dependence on data means a greater problem when it comes to
assessing the results presented by such models, because the quality of their results
seems to depend on the data with which those networks are trained. Thus, if a network
is trained with data that show some kind of bias (racial, sexual or other), the results
generated by the network will show the same bias, not only reproducing it, but also
even amplifying it11 and institutionalizing it in the sphere where it is applied.

10 This is what has
been called the
Matthew effect, since
those who have more
will receive more. See:
Pasquale (2015, 82).
11 See: O'Neil
(2016, 23).
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The biases that a model may take from the data with which it is trained are
usually classified into at least three types: interaction bias, latent bias, and
selection bias. In the first case, without noticing the user or programmer
introduces a bias in the model through the way in which they interact with
it, for example, when the objective function of the model or the object
searched is defined.
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The latent bias takes place when the model
makes inappropriate correlations, generally
when setting false links between data points.
Thus, for instance, if people who are hard-up
do not pay their credits, and the lack of
creditworthiness can be correlated with
poverty, which can be correlated with spatial
segregation in the city, an algorithm can take
someone’s residence in a segregated city
point as an indicator of high credit risk –likely
to be completely false. A selection bias takes
place
when
the
database
is
not
representative enough of the diversity in a
certain social environment. For example, if an
algorithm is trained to determine elements
with which to predict soccer-playing abilities
in a given population good using medical
data of all the first-division players in the
Argentine Soccer League, that algorithm is
likely to be useless to make this prediction in
Japan, due to its low representativeness of
Asian population.

When it comes to legally assessing these
applications, the bias problem we have just
described turns out to be very relevant. As
has already been pointed out, an algorithm
has the quality given to it by the data with
which it is trained; the only thing that neural
networks do is to establish correlations
between data, but the conclusions reached
will depend on the quality of the data
provided. For example, if an algorithm must
be trained to detect different dog breeds,
and domestic dogs always appear in
household contexts while wolves appear in
natural environments, the mere fact of having
a dog in a wild environment (a snow covered
forest) will lead the neural network to
associate it with wolves, as has happened
before12. There are many cases in which an
algorithm makes mistakes that are implicit in
the data from which it is trained to make the
correlations.

Some cases are a real cause of concern. An example for this is what
happened with the facial recognition program for Facebook. Joy
Buolamwini (Buolamwini and Gebru, 2018) determined that the algorithm
for face recognition used by this company was deficient to recognize black
people’s faces –it simply did not detect them. Going further back to 2015,
Google’s facial recognition program had identified two black men as
gorillas (Zhang, 2015), for which the company had to publicly apologize.
These cases seem to have been due to the fact that the database from
which Google and Facebook train their algorithms did not have enough
data on black people, causing a serious problem when applied.

12 The issue occurred
in 2017 and shows the
fragility of the
correlations made by the
neural networks. See a
press article analyzing
the case:
http://innovation.uci.edu/
2017/08/husky-or-wolf-u
sing-a-black-box-learnin
g-model-to-avoid-adopti
on-errors/
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Nevertheless, there are more serious problems related to potential biases
an algorithm may contain. An example for this can be found in the case of
the COMPAS recidivism prediction algorithm used in some places in the
United States of America. Since arbitrary discrimination is a major problem
all over the world, some states in that country started to use an algorithm
that gives judges recommendations on their sentencing and on temporary
releases. This takes into account the risk of recidivism of those accused or
convicted in each case. The objective was to generate decisions based on
data and, therefore, detached from the risks derived from human
prejudices. However, the result was frankly disquieting. Taking into account
psychological questionnaires filled out by inmates, the algorithm
systematically recommended longer penalties and ruled against granting
temporary releases to colored people, even if they had committed the
same crime and had the same criminal record as whites.
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In other words, when the judge had to decide whether to grant
a temporary release, it made a distinction by race, a universally
prohibited criterion13 which is considered discriminatory and
arbitrary14. It is very interesting to see that the result obtained
is exactly the opposite to the result sought, since instead of
reaching blind justice, the blindfold covering the Lady’s eyes
seemed to have fallen, affecting her impartiality. As we have
said before, the problem seems to lie in the fact that
algorithms get the information and establish correlations
based on the data that they are fed with, so if these data are
biased, which may often derive from historical conditionings,
that bias will be reproduced by the model. It may even be
amplified, with implications in the future15.

13 Thus, the Universal Declaration of
Human Rights of 1948 sets forth in
Article 2:
“Everyone is entitled to all the rights
and freedoms set forth in this Declaration, without distinction of any kind,
such as race, colour, sex, language,
religion, political or other opinion,
national or social origin, property, birth
or other status. Furthermore, no distinction shall be
made on the basis of the
political, jurisdictional or
international status of the
country or territory to
which a person belongs,
whether it be independent,
trust, non-self-governing or
under any other limitation
of sovereignty.
14 The investigation on
the case was uncovered by
Propublica, a non-profit
organization which, among
other things, analyzes the
use of artificial intelligence.
Available at: https://www.propublica.org
/article/machine-bias-risk-assessments-in-criminal-sentencing. Visited on June 12th
2019

Another interesting case is the selection of CVs. Since it is a
hard task, especially in areas with lots of applicants, it is
possible to automatize this job to shortlist candidates, one of
whom will be selected. A commonly used criterion to design
these algorithms is to consider as good employees those who
have been in the company for some years and have been
promoted. The CVs received are compared with those models.
The results have failed on many occasions, since in several
companies, especially in IT, men prevail over women, so
algorithms tend to discard CVs from women who apply for
those positions just for being women16.
This leads us to other problems related to the correlations
made by algorithms, since even with sets of data that do not
seem to be biased the result can be socially harmful. An
example of this can be easily made using data on the survivors
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15 El asunto resultó en una demanda
y fue determinada la existencia de
sesgo en el algoritmo. Véase: State v.
Loomis, 881 N.W.2d 749 (Wis. 2016). El
caso se encuentra analizado en: Recent
Cases, en Harvard Law Review, 130,
2017, pp. 1530-1537.
16 Los casos en que esto ha ocurrido
son muchos. Como muestra, véase el
reportaje de Reuters respecto a
Amazon, disponible en:
https://www.reuters.com/article/us-amazon-com-jobs-automation-insight/amazon-scraps-secret-ai-re
cruiting-tool-that-showed-bias-againstwomen-idUSKCN1MK08G
Consultado el 12 de junio de 2019.
17 El ejercicio fue diseñado y analizado por Meredith Broussard. Vid:
Broussard (2018, l. 2150).
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from the Titanic17. It is a simple formulation
exercise of a neural algorithm that is often
recommended for programming beginners.
Based on a list of passengers who survived in
the Titanic accident and data taken from the
original records, a model is designed to
predict the probabilities to survive a
catastrophe at sea. The result is that the most
relevant factors to survive the collision with
the iceberg are being a woman and travelling
first class. Therefore, if we design a predictive
algorithm based on this model for an
insurance company for instance, poor men
would pay much more because they pose a
higher risk in maritime transport than do
well-off women. This kind of algorithms are
relatively simple to make and are being used
in areas like health insurance and bank credits
despite our unawareness, which is worrying
due to the underlying arbitrariness18. Should
poor people pay higher interests just because
they are poor, even if they have a spotless
credit score?
A major problem with neural network
systems is that their results are always long
correlation games. Even if the databases
used are suitable and do not carry significant
biases, whenever they establish a correlation
between data points and results, the
correlation established is likely to contain
some confounding. This might be due to
multiple reasons, such as the same factor

causing effects unrelated to one another or
statistic colliders. In these cases, the network
may interpret that one of the effects is
statistically dependent on the other, without
taking into account that both depend on a
third one19. Thus, in a highly segregating
environment, some proper nouns in certain
minorities may be related to poverty, while
extreme poverty could be related to the lack
of purchasing power, and the latter to a
higher insolvency risk. Not having a causal
reasoning and not being able to distinguish
social processes suitably, the neural network
could correlate certain proper nouns with
insolvency, and deny access to credit to
people bearing those names, regardless of
their purchasing power, credit score or real
insolvency risk. In short, the presence of a
bias in neural network systems is not just a
problem related to data quality but possibly
also to a structural risk from an architecture
that has not been designed to detect causes
and effects.

17 The exercise was designed and analyzed
by Meredith Broussard. See: Broussard (2018,
l. 2150).

18 Frank Pasquale (2015, 38) gives us some
grim prospects: “Reputation systems are
creating new (and largely invisible) minorities,
disfavored due to error or unfairness.
Algorithms are not immune from the
fundamental problem of discrimination in
which negative and baseless assumptions
congeal into prejudice"

19 On this subject, see: Pearl and Mackenzie
(2018, 135 and following).
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Chilean Law and
Correlations
This presents us with a serious problem: the Law is a regulated inference
system. It can assume that a seller must comply with the obligation to
deliver the item sold on the basis of some rules preset in the Civil Code, like
the existence of a purchase agreement, the degree of compliance by the
buyer to meet their own obligation to pay the price, any vices, among
others. An algorithm may well infer the existence of the obligation to
deliver the item (or the lack thereof), based on any other factor included in
the data with which it was trained, such as for instance the name of one of
the parties, which the algorithm may find extremely important given the
data it has. Strange as though it may be, it is perfectly possible20. If this
algorithm has been designed to recommend a judge to pass a sentence or
to decide how a conflict should be settled, the result may well be illegal
and arbitrary. In principle, this could be prevented with better data or
directly by discarding the recommendations made by algorithms that are
not based on lawful correlations. Yet this is not easy to determine since the
neural network models tend to be opaque and not highly self-explanatory.

75

20 To make this
example more explicit,
we can imagine a
company that on
several occasions has
been sued for having
failed to comply with its
obligation to deliver the
item sold, for example a
multiple store, of which
the algorithm correlates
the name of the
multiple store sued with
the sentence to deliver
the item sold, although
in the particular case
the legally necessary
assumptions for this
purpose do not exist.
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In principle, neural networks are not able to explain
their own predictions themselves. Up to now they
are not able to compellingly explain how their
decision is grounded. Unlike the old expert systems
based on logical principles21, there is no perfectly
traceable and understandable assumption chain, although
the expert legal systems did not have the tools to justify
their conclusions, not just e. To identify the reasons underlying
a certain determination using neural networks, a data analyst
should establish which neural connection is being considered
relevant. Given their complexity, in some cases even getting to
thousands of hidden layers, this might be impossible. In other words,
the factor that can justify the action is still a human being, equipped
with all the cognitive and interpretative components typical of a
specific individual.

This opens the door to a new issue related to the previous one: the opacity
of the deep learning systems based on neural networks. So far there is no
simple mechanism to precisely determine the correlations made by an
algorithm and the strength that each element that may come up in a layer
from a network will have in the end. To do this the job of data analysts is
required and, even in this case, it may be hard or practically impossible.
Very often in order to determine whether a model has a major bias, the
simplest thing to do is to apply it to a case in which said bias does not exist
and to another one in which it does, and then to see if both cases are
treated the same way –although there is a high degree of uncertainty in
this procedure. It gets even more complex than this if we consider that the
companies that design or use algorithms do not usually share them since
they are the trade secret that allows them to get a significant commercial
traffic and. Should the algorithms be made public, companies would lose
value very quickly. In a nutshell, these algorithms are not only opaque when
it comes to decision taking, but the way they work is often a trade secret.

21 We refer to the
connectivist systems
that prevailed from the
1970s until the
development of modern
neural networks. Such
models reduce decision
problems to a set of
inferences made from
manually programmed
heuristic rules. These
systems are still in use,
although they had their
hegemony in the 1980s
when the so-called
"expert systems" were
developed. Also known
as GOFAI (good old
fashion AI).
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In its Ethics Guidelines for Trustworthy AI, published on April 9th 2019, the
European Union requests the artificial intelligence system design to be
guided by the principle of explicability, so that algorithms should be as
transparent as possible when it comes to the decisions they take. However,
it is not clear how technically possible this is. This problem is currently
being worked on, and there are several alternatives to it, although how far
this path can lead us is not certain at this moment.
Some authors estimate that artificial intelligence will become a major
problem for human rights in this century (Noble, 2018, 1). This becomes
even more relevant when the field in which artificial intelligence is to be
applied is not merely contracts but while performing a public function, like
the administration of justice or the provision of social services. In principle,
the actions taken in the public sector must be based on preset, objective
rules, treating all individuals alike. This is what equality before the law
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consists of. It is a duty set forth by the
Constitution for all actions by the State (19
No. 2 CPR). This equality also implies a
non-discriminatory treatment not only by
public bodies, but also by individuals when
relating to one another. This way, any
differences that cannot be reasonably
justified are against the political-legal order.
Can an essentially unexplainable mechanism
meet these duties implied in the idea of
equality before the law and prohibition of
discrimination? What’s more, can an
algorithm (whose decisions are based on
data correlations that are dark for the
individual receiving the law and for the
individual imparting the law) take decisions
that meet the basic legal grounds and
transparency requirements demanded by
our legal order to act in public bodies?
An algorithm is not smarter than the data
with which it is fed22 and if these are biased,
then the algorithm will get the bias from the
data with which it has been trained. This is a
problem related to overgeneralization or
overfitting –the statistical terms to define it.
The algorithm detects patterns in data,
which on occasions are invisible even to the
programmer, and then reproduces and
amplifies them (Surden, 2014, 106).
A second relevant element is that the
decisions of the algorithm are determined by
its definition of success. And since this has
been determined a priori by model
designers, if the biases from the past have
not been corrected, the model will simply
reproduce
them.
To
correct
the
discrimination problems that a set of data
may show, it is necessary for programmers
not only to be aware of their existence but
also to actively correct them. Otherwise, the
so-called objectivity they pretend to achieve
will not be attained and, what’s more, it is
highly likely for the model to stress the
biases. The agent will just reproduce the
biases found on the data, producing results

22 In other words, humans are smarter than data. See:
Pearl and Mackenzie (2018, 21).
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that are morally questionable and legally
unacceptable. A disturbing element is related
to the price policy and employment
conditions that such algorithms may
generate. Setting profiles for different users,
it is possible to establish different prices for
the different individuals seeking a service.
Already in 2000 Amazon admitted to using
this policy (Broussard, 2018, l. 2128) –and this
seems to be a fairly common practice in the
cyberspace.
An effect caused by this mechanism is that
people with a higher purchasing power tend
to get lower price deals than those with a
lower income (Broussard, 2018, l. 2128). Based
on the searches conducted by an individual,
on the opinions they leave on social network
or any other set of data, an algorithm can be
designed to detect a specific individual’s
potential needs and send them personalized
offers under different conditions from those
offered to other netizens. Google Mail’s
AdSense service detects patterns in the
content of emails that each user receives in
order to show them personalized ads. Apart
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from the problems that such a service may entail since it violates email
privacy (Chopra and White, 2011, 110), this mechanism generates a user
profile and offers goods and services targeted to them specifically from a
set of data.
The question at this point is if those offers may be affected by any bias, and
if the differentiated price policy complies with consumer protection23. As
to the first problem, the potential existence of a bias in the generation of a
price policy will depend on the case and we cannot give an a priori
response. Since algorithm decisions are like black boxes, we cannot
be sure of the reasons for a model in particular to segregate its price
policy. The database may contain a bias or the objective function
may be incorrectly designed, in which case the result will be
discriminatory. The important thing is to analyze the case that is
considered suspicious and to compare the results from the
algorithm if the element that might be causing discrimination is
incorporated or excluded. It is also important to pay attention to
the major new trends when studying the prices offered. Evidently,
if the results can be explained by arbitrary differences like
gender, race or any other similar factor, that will be a case of
algorithm-driven discrimination and the possibility to exercise
constitutional acts like the protection remedy in Chile or
consumer protection24, However, due to the dark nature of these
algorithms, a specialized analysis should be conducted. It must be
remembered that an algorithm may be discriminatory even if it
does not take the factor that gives rise to the discrimination among
its data points. In the case of the model that selected CVs in Amazon25,
gender was not among the elements considered by the algorithm. Its
application resulted in the exclusion of women every time the algorithm
positively considered the activities often performed by men, such as being
part of a football team, and every time it considered as neutral or negative
those activities often performed by women, like being a cheerleader for
instance. Hence, although the agent did not explicitly considered gender,
the result was gender-discriminatory.
Now supposing that the algorithm price policy is based on priori
non-discriminatory criteria, the question that remains open is whether it is
acceptable for different consumers to receive different prices.In theory,
there is a (higher) general price which would be offered to most
consumers, but in practice, given that a lot of consumers receive different
prices when searching products, the general price does not seem to exist
or if it does, it just for a minority. This seems to go against the provisions
23 This problem was addressed by Zuiderveen Borgesius (2018) in a report to the Council
of Europe.
24 It would violate Article 3(c) of Law 19496 which sets out the right of the consumer not
to be arbitrarily discriminated against.
25 This example is also recovered in the article by Gómez Mont, Constanza; May Del Pozo,
C.; Martín del Campo, Ana Victoria Data Economics and Artificial Intelligence in Latin
America in this volume.
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set forth in the consumer’s law currently enforced in Chile,
which indicates that it is obligatory26 to keep the prices
offered visible. Since in practice it is common to have a list
price and to offer the consumer in person a lower price, this
seems to clear the difficulty. There is a general price that can
be known by all consumers and a special price offered in
particular to some of them. Yet the question about why this
consumer receives a special price while others do not
remains unanswered. Is this discriminatory, pursuant to the
provisions set forth in article 3 section c of Law 19496? Every
time the drivers of the algorithm to set a different price for a
certain consumer, and not for another, are correlations of
data whose meaning is unknowable, we cannot answer that
question, and it would be necessary to conduct a study on its
tendency. In any case, the practice is a general one, and
finding objective reasons for each case is difficult, so it is
necessary to open the debate.

26
L. 19496, Article 30: "Suppliers shall make
known to the public the prices of the goods they sell
or the services they offer, except for those which,
because of their characteristics,
must be regulated conventionally.
The price must be indicated in a clearly visible way
that allows the consumer to effectively exercise his
right to choose, before formalizing
or perfecting the act of consumption.
Likewise, the tariffs of the establishments that
provide services shall be stated.
When goods are displayed in showcases, shelves,
or racks, their respective prices shall be indicated
there. The same information, in addition to the
essential characteristics and benefits of the goods
or services, shall be indicated on the Internet sites
where the suppliers display the goods or services
they offer and which comply with the conditions
set forth in the regulations.
The amount of the price must include the total
value of the good or service,
including the corresponding taxes.
When the consumer cannot know by himself
the price of the products that he wishes to
acquire, the commercial establishments must
maintain a list of their prices available to the
public, in a permanent and visible way".
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The case of financial services is even more
complex, and it is a field where algorithms of this
kind are commonly applied to make offers and
establish credit conditions. Many data points
could be taken into account to establish whether
an individual is creditworthy or not. One of these is
their record of breaches, creditworthiness, among
others. But we do not know what the algorithm
takes into account to determine the risk posed by
an individual. But if it has been built on the basis of
deep learning and open databases, it may be
affected by discrimination criteria, like place of
residence, naming features or other equally
troublesome factors. As regards financial matters,
article 3 section a of Law 19496 establishes that, if
someone wants to contract a financial service but it
is rejected, the consumer must “be informed by
written notice about the reasons for the rejection,
which should be based on objective conditions.” It is
worth wondering whether the determination of high
risk by an algorithm is compelling enough, or if
consumers should also be notified of the reasons for
the model to establish that risk level in particular.
Should the second option be taken, which seems more
in line with the spirit of the legislation, it is hard to
imagine how the decision of the algorithm could be
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justified. In fact, credit models have been questioned,
especially because their risk assessment and, therefore,
the credit interest rate, is certainly quite dark for the
consume27.
It is important to point out that in a society in which social
mobility has historically been low and poverty, together
with the lack of creditworthiness, has been historically
linked to ethnic components, as in our society, it is possible
for a model to take factors correlated with poverty such as
name28, place of birth, primary education institution,
among others, to build a model that assigns a higher risk
to people with such records and a lower risk to people
whose factors are usually correlated with success29. In
short, an algorithm could easily take factors that have
historically been the basis for social prejudice and boost
them to an utterly unacceptable degree30. Programmers
and designers of the model can be totally unaware of this.
They may even be looking for exactly the opposite, like
fostering a more egalitarian, less segregated society by
using mathematical designs. However, the agent resulting
from their efforts may tend to social immobility, a
re-ethnification of poverty and a further tightening of
better-off social groups. This has been called “Weapons of
Math Destruction”31.
On occasions it has been pointed out that, although
algorithms can contain different kinds of biases, just like
humans, these biases will always be fewer than those
applied by people (Casey and Niblett, 2016, 437) so it is
claimed that it is important not to inflate this risk. We do
not agree with this since as far as human beings are
concerned, we can ask them for their drivers. We may also
force them legally to express them. Yet we cannot do the
same with artificial agents, which are just unconscious
entities that mechanically manipulate symbols to which
they cannot bestow any meaning.
If due to a bias it is risky to use artificial agents in the
private sphere, in the public domain it is even harder.
Multiple efforts have been made to use artificial agents in
order to automatize government actions. Thus, these
models could perform actions that have been usually
performed by humans, like the tasks made by social
assistants or judges. If these mechanisms have a bias from
data or from the objective function design, the result will
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27 Frank Pasquale (2015, 4) notes that:
“A bad credit score may cost a borrower
hundreds of thousands of dollars, but he
will never understand exactly how it was
calculated.” Véase también: Marron
(2007, 111).
28 Indeed, there have been cases
where bias has been detected in
Google's result prediction algorithm. See:
Pasquale (2015, 40).
29

See: Ramirez (2019).

30 The situation has been described in
the following terms:
“Mounting evidence shows that
automated decision-making systems are
disproportionately harmful to the most
vulnerable and the least powerful, who
have little ability to intervene in themfrom misrepresentation to prison
sentencing to accessing credit and other
life-impacting formulas”. Noble (2018,
49).
31 Cathy O'Neil (2016, 3) coined the
term, and describes the problem in dark
colors:
“Nevertheless, many of these models
encoded human prejudice,
misunderstanding, and bias into the
software systems that increasingly
managed our lives. Like gods, these
mathematical models were opaque, their
workings invisible to all but the highest
priests in their domain: mathematicians
and computer scientists… they tended to
punish the poor and the oppressed in
our society, while making the rich richer”.
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be an amplified discrimination against the most vulnerable members of our
society32, The act of discrimination is here spread automatically by the
state itself, which is in theory the entity in charge of fighting against it.
An example that we should pay attention to comes from an algorithm for
sentencing prediction designed some time ago, which the renowned Lex
ex Machina research team, then based at Stanford University, made some
experiments with (Surdeanu et al., 2019, 116-120). This was one of the first
models using machine learning to predict the results from lawsuits related
to brands and intellectual property. Once the analysis of its correlations
and data points was conducted, it was found that the most relevant factors
to predict the result were the identity of the judge and the name of the
team of attorneys for the parties (Ashley, 2017, 124). The result is interesting
because it shows the value of having a good judge and a solvent team of
lawyers. But if the idea is to turn this algorithm into a non-predictive,
sentencing system, cases will not be decided in terms of merits but on the
identity of the lawyers, which would be evidently illegal.
When the risk posed by the offender to society is assessed, it is interesting
that it seems to point at the personal traits, and not at the acts they may
have committed. The risk assertion conducted by the model is based on
who the person is, who their friends are, how they have been brought up
and what their socioeconomic level is, rather than on the actions they are
charged for and their previous behavior. It seems to be along the lines of
the Offender-based Criminal Law, judging people on who they are and not
on what they do –not appropriate in a democratic society. If it is decided
the risk of crimes can be certainly predicted, it should not come as a
surprise that a preventative system will be implemented against those
suspected of being able to commit crimes in the future. Incredible as it
may seem, this is exactly what has happened (O'Neil, 2016, 102). Robert
McDaniel was visited by the police in 2013 without ever having committed
a crime, because the Chicago City Police Department decided to carry out
an algorithmic crime prevention program and he was selected as one of the
four hundred people most likely to commit one in the near future33. In
China, in fact, there is already a policy in place to prevent future offenders34.
When, based on certain algorithmically evaluated records, the high
possibility of future offending by a citizen is determined, the citizen is
arrested and sent to a "re-education" camp.

32
Virginia Eubanks (2018, 11) describes the situation in the United States in the following terms:
"Across the country, poor and working-class people are targeted by new tools of digital poverty
management and face life-threatening consequences as a result. Automated eligibility systems
discourage them from claiming public resources that they need to survive and thrive.
In addition to the information provided by the public, businesses must keep a list of their prices
available to the public, permanently and visibly.
33 See the press report at
:http//www. theverge.com/20 14/2/19/5419854/the-minority
-report-this-computer-predicts-crime-but-is-it-racist
Visited on October 21st 2019.
34 See press information about this in The Washington Times available at:
https://www.washingtontimes. com/news/2019/jun/25/china s-chilling-pre-crime-prison-in doctrina
tion-sy/
Visited on October 21st 2019.
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The most important point is that judges, like
the other organs of the State, must submit
their actions to the law and the Constitution
(Article 6 CPR), so that their actions must be
framed within the legal norms that our legal
system establishes, in the manner that those
precepts set forth. This implies that in each
specific case they must review whether or
not the situation is adapted to the legal type
and, once this is verified, they will apply the
sanction
or
legal
consequence
pre-established by the law to the fact
evaluated. If they act guided by arbitrary
correlations, their acts will reflect these
correlations and will not constitute, in
themselves, applications of standards. Deep
learning algorithms do not apply standards,
in fact, connectivist type mechanisms are not
capable
of
understanding
them
or
manipulating symbols in order to make a
subsumption, so they will always be,
essentially, legal. In this sense, by making use
of them, the application of rules and,
therefore, the law as such, is renounced. This
is not exclusive to judges, but is common to
the entire State administration inasmuch as
the executive branch must apply the law in
force. The existence of a legal system implies
the application of rules, and a mere
mathematical correlation is not such. The
question is where do we want to live as a
society, whether in a place where the rule of

law prevails or where it does not. Since
antiquity Aristotle (3.8-19, 1286a.) defended
the rule of law against even the best of men.
The rule of law is the foundation of modern
democracy and, in its essence, freedom
consists in being able to do what the law
allows,35, so that to renounce a normative
system that regulates the conduct of
individuals in society implies a departure
from the concept of freedom that has served
as the basis of our legal-political tradition.
There is one final issue related to the bias:
how should it be corrected. In principle, once
an algorithm has been detected to contain a
bias, or even, when designing it and
establishing its objective function, factors
can be introduced to mitigate it or even to
clear it out. For instance, if the algorithm for
selecting CVs systematically discards those
belonging to women, the tendency towards a
balanced selection of men and women can
be incorporated into the objective function.
The main problem with this solution is that it
is necessary to identify the biases our
database may have, and to be careful when
designing the objective function whenever it
should be done consciously. This entails two
risks: the first is the potential loss of efficacy
in the system, and the second is the selection
of the set of values to be incorporated.

35 Libertas in legibus
consistit. Cic. De l. Agr. 2.102.
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There is one final issue related to the bias: how should it be corrected. In principle, once an
algorithm has been detected to contain a bias, or even, when designing it and establishing
its objective function, factors can be introduced to mitigate it or even to clear it out. For
instance, if the algorithm for selecting CVs systematically discards those belonging to
women, the tendency towards a balanced selection of men and women can be
incorporated into the objective function. The main problem with this solution is that it is
necessary to identify the biases our database may have, and to be careful when designing
the objective function whenever it should be done consciously. This entails two risks: the
first is the potential loss of efficacy in the system, and the second is the selection of the
set of values to be incorporated.
Lastly, care should also be taken when tackling bias correction. In effect, when a bias is
detected, it is often possible to eliminate it –not always, though. To do so, the objective
function of the algorithm must usually be examined. What is it aimed at? Is the aim to
hire employees with similar characteristics to those already working in the company
(in which case it will reproduce the biases contained in the staff), or to modify it in
any way (making it more diverse, lowering the number of days off, etc.)? If the idea
is to vary the database feeding the agent, it will be necessary to consider this and
program this kind of elements into the objective function. But it is essential to be
able to see them in order to correct them. If the CV must not show gender, but the
background selection algorithm unexpectedly segregates women by gender using
statistic substitutes, as in the case of Amazon, it is hard to correct the bias without
an explicit indicator on the applicant’s gender condition. Amazon had to stop
using its algorithm simply because since the CVs did not have to mention gender,
it was impossible to suitably correct it. Surprisingly, correcting the bias brings to
light any inequalities there might be within a group of humans. In this sense, it is
very honest exercise.
Now this problem poses an evident question as to what values should be
incorporated in a model to correct the biases it generates. This is a political
and moral decision. In an axiological constitutional system, where values are
incorporated into the rules of the Constitution, at least for the public sector,
the answer has to be the ethical system on which the Constitution is
grounded, especially in its first title “Basis for Institutionality” and in article
19, on the rights of individuals. Yet with no clear hints, it is not easy to see
how to proceed.
Regarding the private sector, the doubts are maybe more relevant. Can a
company project its values to society, suppressing terms and functions
incompatible with those? Should it be axiologically neutral?
Since at least 2017, Google has an explicit social justice policy in its
algorithms in order to correct the biases that they might contain. This is
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known as Machine Learning Fairness (MLF)36. It expressly incorporates
non-discrimination policies in algorithm building so as to provide a more
balanced vision on society in the results from the searches done by users.
The idea is that they should not only show the most popular, but also the
beliefs and practices of more vulnerable groups and minorities. This policy
has been questioned lately every time there is an imposition on people who
do not necessarily share the same values of the company. It even alters the
network reality (Murray, 2019, l. 2102 and ff.). However, we will not delve into
this issue because a detailed discussion would require an extension we
cannot afford here.

conclusions
Based on our analysis we may conclude that artificial intelligence systems
based on neural networks show various risks when they are applied to the
field of Law as predictive mechanisms.
The so-called “bias problem” is known as “prejudice” in continental
thinking, which points at the existence of a judgement previous to another
one, which affects or modifies the second. It evokes a debate that
encompasses a much greater theoretical and anthropological entity: the
question whether human knowledge comes from evidence or if it is the
result from a method, i.e., from a demonstration process. The answer from
the classical, Roman and medieval world was that the starting point for
knowledge was some kind of external reality, built mainly from itself, which
appeared in human conscience as a phenomenon. In this context, the
pre-judgement –i.e. the judgement prior to the formal thinking- not only
was not a defect but it aimed at the very condition of human cognitive
structure. It is Modernity with its new methodological turns and its
intention to apply the conditions of “purity” from logical-empirical sciences
to human knowledge that turns the prejudice into a (supposed) thinking
error. Thus, in order to be pure, suitable or efficient, the reflection should be
devoid of any contents previous to the encounter between the interpreter
and the interpreted. In this context, the perfectionist desire to eliminate all
preconceptions aims at reaching a decision through a pure methodology.
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However, this is impossible because all human judgements are an action of
consciousness, and consciousness is the basis for identity: nothing can
separate consciousness from its preconceptions. This does not mean that
the agent as an individual cannot or should not make an effort to separate
the preconceptions that are not related to the formulated judgement. In this
sense, all judgements and all human decisions are shaped by
preconceptions and prejudices. The right way to act is not to suppress them,
because it is not possible, but to regulate them with ethical and justice
criteria.
From the point of view of artificial intelligence, there is one more problem to
be considered: the difficulty for a mechanical discernment to take into
account the contexts, thus generating propositions that do not properly
interpret reality. The reason for this aporia lies in the fact that the way to
think about computer structures does not have an end purpose but is linear
instead, meaning that it cannot grasp the nature of purposes or the abstract
nature of its contemplation. Artificial intelligence may know the purpose
integrated by the programmer but cannot perform a contemplative,
synthetic or ductile action of that end or the means to achieve it. In other
words, the machine’s reason does not seem to be speculative or practical,
just purely logical, in a linear sense.

Although the most evident risk is reproducing and amplifying biases and
arbitrary discriminations in the data with which the network is fed, this is
not the only one. There is also an evident risk in the fact that deep learning
models simply make correlations and determine results through linear
analysis that are not fully compatible with the structure of Law. The Law
has been designed essentially as a system of rules that regulates social
situations by assigning (subjective) rights to different legal operators,
depending on what they have been assigned by nature or by law (objective
law). This model is basically incompatible with a system of data based
correlations system every time their way of operation is different. The
starting point of a model is a set of rules, from which subsumptions are
made to reach concrete results, while the other one correlates data with
results, without understanding or paying attention to the explicitly
formulated rules. Although the old expert systems from the 80’s were
capable of understanding rules, they had such limitations that they tended
to collapse when they were configured outside very specific areas, thus
failing to reach the expected results. However, the current approach to
neural networks implies an implicit waiver to the presence of rules, so their
operation is in principle incompatible with a legal model based on them.
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The solutions to this difficulty are not clear-cut or simple. Although it is
true that a well-trained algorithm could predictively determine legal
solutions similar to those obtained through a system of rules, the fact that
the results obtained are not determined by said rules implies that,
notwithstanding the good result, the model does not apply the objective
Law to solve the case, which is a very relevant problem from the point of
view of Law operators. In some sense, this issue shows similar difficulties to
those suggested by Kantorowicz (1906, 10-17) when he posited the
irrelevance of dogma when solving a conflict, although he left it to the
judge to decide on the real resolution and not to a correlations-based
algorithm.

Referencias bibliográficas
Ashley, D. K., Artificial Intelligence and Legal Analytics. New Tools for Law
Practice in the Digital Age, Cambridge University Press, Cambridge, 2017.
Aristóteles, Política, 3.8-19.
Barcia, R., Diccionario Etimológico de la Lengua Castellana, José María
Faquineto Editor, Madrid, 1889, voz “sesgo”.
Broussard, M., Artificial Unintelligence. How Computers Misunderstand the
World, MIT Press-kindle, Cambridge MA-Londres, 2018.
Buolamwini, J. y Gebru, T., Gender Shades: Intersectional Accuracy
Disparities, en Commercial Gender Classification in Proceedings of Machine
Learning Research, 81, 2018. Disponible en:
http://proceedings.mlr.press/v81/buolamwini18a.html?mod=article_inline
Consultado el 12 de junio de 2019.
Casey, A. J. y Niblett, A., Self-driving Laws, en University of Toronto Law
Journal, 66-4, 2016, pp. 429-442.
Chopra, S. y White, L. F., A Legal Theory for Autonomous Artificial Agents,
University of Michigan Press-Kindle, Michigan, 2011.
Eubanks, V., Automating Inequality. How High-Tech Tools profile, police, and
punish the poor, St. Martin’s Press, Nueva York, 2018.
Gurney, K., An Introduction to Neural Networks, UCL Press Limited,
Londres, 1997.
Hinton, G., Salakhutdinov, R., Reducing the Dimensionality of Data with
Neural Networks, en Science, 313, 2006.
86

In collaboration with:
fAIr LAC

ai

Bias and Inference in Neural Networks and their relationship with the Law

Huang, X., Baker, J. y Reddy, R., A Historical Perspective of Speech
Recognition, en Communications of the ACM, 57-1, 2013, pp. 93-103.
Kai-Fu, L., AI Superpowers: China, Silicon Valley and the New World Order,
Houghton Mifflin Hancourt, Boston, 2018.
Kantorowicz, H., Der Kampf um der Rechtswissenschaft, Carl Winter,
Heidelberg, 1906.
Lee, K. F., AI Super-Powers. China, Silicon Valley, and the New World Order,
Houghton Mifflin Harcourt, Boston-Nueva York, 2018.
Marron, D., Lending by Numbers’: Credit Scoring and the Constitution of
Risk within American Consumer Credit, en Economics and Society, 35,
2007.
Murray, D., The Madness of Crowds. Gender, Race and Identity, Bloomsbury
Continuum-Kindle Edition, Londres-Oxford-Nueva York- Nueva DelhiSidney, 2019.
Noble, S. U., Algorithms of Oppression. How Search Engines Reinforce
Racism, New Yor University Press-Kindle, Nueva York, 2018.
O’Neil, C., Weapons of math Destruction. How Big Data Increases Inequality
and Threatens Democracy, Crown Publishers, Nueva York, 2016.
Pasquale, F., The Black Box Society. The Secret Algorithms that Control
Money and Information, Harvard University Press, Cambridge MA-Londres,
2015.
Pearl, J. y Mackenzie, D., The Book of Why. The New Science of Cause and
Effect, Basic Books, Nueva York, 2018.
Radford, A., Metz, L. y Chintala, S., Unsupervised Representation Learning
with Deep Convolutional Generative Adversarial Networks in ICLR, 2016.
Disponible en:
https://arxiv.org/pdf/1511.06434.pdfï%C2%BC‰ã€‘
Consultado el 8 de agosto de 2019.
Ramirez, E., Privacy Challenges in the Era of Big Data: The View from the
Lifeguard’s Chair. Disponible en:
https://www.ftc.gov/sites/default/files/documents/public_statements/priv
acy-challenges-big-data-view-lifeguard’s-chair/130819bigdataaspen.pdf
Consultado el 15 de Octubre de 2019.
Roget, P. M., y Davidson, G. W., Roget’s Thesaurus of English Words and
Phrases, voz “bias”, Penguin, Londres, 2003.
Rumelhart, D., Hinton, G. y Williams, R., Learning Representations by
Back-Propagating Errors, en Nature, 323, 1986, pp. 533-536.

87

In collaboration with:
fAIr LAC

ai

Bias and Inference in Neural Networks and their relationship with the Law

Surdeanu, M., Nallapi, R, Gregory, G., Walker, J. y Manning, C., Risk Analysis
for Intellectual Property Litigation in Proceedings of the 13th International
Conference on Artificial Intelligence and Law, ACM, Nueva York, 2019, pp.
116-120. Disponible en: https://nlp.stanford.edu/pubs/icail11.pdf
Consultado el 21 de Octubre de 2019.
Surden, H., Machine Learning and Law, en Washington Law Review, 89, 1,
2014.
Unión Europea, High Level Expert Group on Artificial Intelligence, Ethic
Guidelines for Trustworthy AI. Disponible en:
https://ec.europa.eu/digital-single-market/en/news/ethics-guidelines-trust
worthy-ai
Consultado el 13 de Junio de 2019.
Zhang, M., Google Photos Tags Two African-Americans As Gorillas Through
Facial Recognition Software, en Forbes, 1 de julio de 2015. Disponible en:
https://www.forbes.com/sites/mzhang/2015/07/01/google-photos-tags-t
wo-african-americans-as-gorillas-through-facial-recognition-software/#15
30ee48713d
Consultado el 12 de junio de 2019.
Zuiderveen Borgesius, F., Discrimination, Artificial Intelligence and
Algorithmic Decision-Making (Directorate General of Democracy, 2018,
Estrasburgo). Informe para el Consejo de Europa. Disponible en:
https://rm.coe.int/discrimination-artificial-intelligence-and-algorithmic-dec
ision-making/1680925d73
Consultado el 10 de Octubre de 2019.

Disclaimer. The opinions expressed in this publication are those of the
authors. They do not purport to reflect the opinions or views of the CETyS
or of any other organization involved in the project.

88

In collaboration with:
fAIr LAC

Data
Data Economy
Economy and
and
Artificial
Artificial Intelligence
Intelligence in
in
Latin
Latin America.
America.
Opportunities
Opportunities and
and Risks
Risks
for
for aa Responsible
Responsible Use.
Use.

Constanza Gómez Mont, Claudia May Del Pozo,
Ana Victoria Martín del Campo

This report was developed by C Minds and commissioned by the Technology and
Society Studies Center (CETyS) of the University of San Andrés in Argentina.

Collaborators:
Cristina Martínez Pinto and Andrea Barenque
Research Assistants:
Will Boggs and Adrian Kopps
With thanks to Jack Hardinges, Public Policies Advisor at the Open Data
Institute (ODI), for his input.

89

Encollaboration
In
colaboraciónwith:
con:
fAIr LAC

Data Economy and Artificial Intelligence in Latin America.
Opportunities and Risks for a Responsible Use.

ai

Abstract
The Fourth Industrial Revolution (4IR) entails unavoidable
socio-economic changes for all countries. This report goes over the
origin of this paradigm, explaining the essential role of data and
analyzing the current scenario in view of a new technology: Artificial
intelligence (AI).The report ponders on data economy and lays the
foundations for the reflection about the potential of AI for the
impact, classifying the intrinsic and extrinsic risks of its
implementation. Finally, it gives examples of best practices that
address the challenges that come with AI and promote its
responsible and ethical use.

Key Concepts

Artificial Intelligence
Data, Data Economy
Risks of AI
Ethics
Responsible Use
Latin America

Preface
This report is part of a project of the Technology and Society Studies
Center (CETyS) of the University of San Andrés in Argentina, funded by
Facebook, whose goal is to create a series of documents that make it
possible to consolidate the foundations for the reflection and the
implementation of principles and instruments for artificial intelligence (AI)
policies, focusing on the challenges and opportunities from a
socio-economic and ethical point of view in the context of Latin America.
Through this report, greater knowledge in Spanish and capacity in Latin
America are expected be created to take advantage of the new dynamics
of the digital economy. The authors seek to contribute to a current
discussion about the opportunities that data economy and AI bring to the
region, addressing the challenges that should be considered in order to
turn academic discussions into incidence and actions by governments,
companies and the civil society.
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Even though the region faces specific challenges, it is worth stressing that,
for the most part, the challenges posed by the digital economy and AI are
shared by many countries in their pursuit to make the most of and
democratize the benefits of the Fourth Industrial Revolution, in order not
to lag behind in terms of competitiveness. From the perspective of C
Minds, it is vital that these conversations be anchored in the importance of
responsibility, ensuring a use of the new digital technologies, such as AI,
focused on human rights.
The C Minds team firmly believes in technology as a tool to build social
value. We are committed to a responsible AI that drives the development
of Latin America, and we hope that this report will inform decision-makers
in order to advance the necessary conversations and actions towards the
use of data.

Constanza Gómez Mont,
Founder and CEO, C Minds

Introduction
It is said that mankind will change more in the next twenty
years than it has changed in the last three hundred years1.
Every industrial revolution entails changes in the structure
of the global economy and new rules for the production,
distribution and consumption of goods and services. In
the last ten years, society has seen significant
advancement regarding the development of disruptive
technologies and the emergence of great amounts of data
that have laid the foundation for the beginning of the
Fourth Industrial Revolution (4IR)2.
In this new evolution, the implementation of sciences,
such as mathematics and statistics, together with
progress in data collection, storage and processing, have
boosted the development and implementation of artificial
intelligence as a tool to transform the different industries
and sectors. According to experts, the impact of AI is
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1 According to Gerd Leonhard, Keynote
Speaker on www.futuristgerd.com
2 ”Industrial revolution” is the name given to
the great social transformations brought about
by technological advancement and scientific
development. The first industrial revolution
took place in the XVI Century with the steam
engine. The second revolution was in the XIX
Century with electricity, the automobile and
the oil industry. The third industrial revolution
began in 2000 and it is characterized by
progress in aviation, electronics, cybernetics
and atomic energy.
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equivalent to the one electricity once had, which has exerted a widespread
effect on the tools and devices we use on a daily basis and, therefore, on
people’s lifestyle and life quality (Smith, 2019). The AI holds the promise of
great benefits for the public and private sectors in terms of efficiency and
competitiveness; it is estimated that this technology may add from US$13
(Chakravorti et al., 2019) to US$15.7 Bn. (PricewaterhouseCoopers) to the
global economy by 2030. By and large, those countries that opt for
investing in AI might see their economies grow 25% more than the
countries that do otherwise (BID, 2018).
The world has reached a critical turning point for the social transformation
that stems from technology innovations, the accelerated technology
change and globalization. Even though the tip of the iceberg is barely
visible when it comes to new opportunities, we can also have a glimpse of
some of the risks resulting from the use of these technologies. That is why
it is vital to prioritize a responsible advancement to protect society from
the risks that come as a consequence of data processing using AI and the
possible negative implications of the adoption of this technology.
We need to ask ourselves how the society, the industry, the academic
world and governments can leverage and participate in the digital
economy, taking advantage of the benefits of AI, and, at the same time,
guarantee the respect for human rights and an inclusive and safe transition
to the 4IR.
In the face of that question, this report goes over the transition to a digital
economy and puts forth a broad picture of data economy globally and
within the context of Latin America. Moreover, it analyzes the risks and
challenges that stem from the development and implementation of AI and
it presents international best practices for its responsible use.

The Digital Transformation
Context - Digital Economy and the Fourth
Industrial Revolution
On the basis of digital economy is the Digital Revolution, or Third Industrial
Revolution, which took place between 1950 and 1970. During those 20
years, a great number of analog and mechanical technologies became
digital thanks to the adoption of computers and digital files, bringing
about a dramatic change in the way we communicate, work and, more
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generally speaking, the way we live. From then on, all the activities carried
out in the digital world, whether form a social or a business perspective,
started to leave a mark in the form of data. In parallel to this data generation,
machines were developed that could store them and others that could
process them. The added economic value created by the storage, access and
analysis of this big volume of data, at high speed and boosted by the use of
internet, ushered the digital economy (Digital Realty, 2019).
In 2011, years after the Digital Revolution, the term 4IR was coined, in which a
great amount of data accumulated over previous decades, faster processing
speeds and unprecedented storage capacities converge to bring life to new
digital technologies in which the physical, digital and biological worlds merge
(World Economic Forum, 2019). This revolution, just like the ones before, is
changing the models of production, markets and the creation of new products,
affecting all the sectors and even challenging what it means to be human.
It is estimated that, by 2030, Latin America might have increased its GDP by 5.4%
due to the influence of AI (Ortmaetxea, 2018), a reality that requires a strategic
preparation which is, partly, already under way. Indeed, most of Latin America has
laid some of the foundations to take advantage of AI as 70% of the countries in the
region have a national digital strategy, according to internal sources at C Minds.
At present, data is a byword for creation potential and value acquisition. Amy Webb,
founder and director of The Future Today Institute and author of the book The Big
Nine, compares data to oceans in the sense that they surround humans and are an
endless resource, but they are useless until they have been treated and processed for
their consumption (Webb, 2020). Data allow companies and governments to
understand their customers and citizens better, identifying new opportunities for the
provision of private or public services which, in turn, translate into strategic
information for decision-making.
There are different sources of data, from governments to companies and people.
Following the Digital Revolution, many governments have joined the movement of Open
Government that, to some extent, implies opening up sets of data from different
agencies in open data portals. In 2019, at least
75% of Latin American countries had an active
portal3, contributing to the wealth of regional
data, but only 65% of them had a formal data
strategy in their public policy agenda4. Mexico and
Chile are leaders in this issue in the region, and they
among the top 25 countries in the Open Data
Barometer5 of the World Wide Web Foundation,
3 According to internal analysis.
together with Brazil, Argentina and Uruguay, which
are in the 28, 31 and 14 positions, respectively, on the
4 According to internal analysis of C Minds.
Open Data Institute ranking in terms of disclosure of
5 World Economic Forum: www.weforum.org/
government data6.
Part of the data generated by individuals is called
“data exhaust”. They are collected in a passive way
from individuals’ everyday interactions with digital
products and services such as cell-phones and credit
cards, just to name a few examples7. It includes the use
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6 The Open Data Institute: theodi.org/
7 Information obtained from Big Data for
Sustainable Development United Nations.
Available on: www.un.org/en/sections/issues-depth/big-data-susta
inable-development/index.html
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of email systems, search engines and social
networks (it is estimated that one out of three
people in the world uses a social network)8,
generating huge amounts of data every day.
On the other hand, companies gather
invaluable amounts of data by offering their
products and services. In the last years, there
has been an interest in encouraging the
openness of data from the private sector,
fighting the phenomenon of data deprivation
(Serajuddin, 2015). In fact, data from the
private sector, combined with data from the
public sector, might provide a comprehensive
outlook about different topics such as
mobility, energy or finance, to name a few,
reducing the monopoly of data and enabling
the creation of new solutions for consumers.
Some initiatives, for example the Consumer
Data Rights Initiative of the Australian
government, seek to enable the sharing of
data among authorized agents and to give
control of data back to users, starting by the
finance and energy sectors9.
The mechanisms that make it possible to
open and share data, and grant access to
great volumes of sets of data are crucial,
because AI predictive models are optimized
as more data can be accessed, because
patterns can thereby be detected with more
certainty.

8 According to The Rise of Social Media. Our World in
Data. Available on ourworldindata.org/rise-of-social-media
According to Consumer data right (CDR). Australian
Competition & Consumer Commission. Australian
Government, February 7th, 2020. Available on https://www.acccgov- .au/focus-areas/consumer-data-right-cdr-0
able-development/index.htm
9 According to The Rise of Social Media. Our World in
Data. Available on ourworldindata.org/rise-of-social-media.
According to Consumer data right (CDR). Australian
Competition & Consumer Commission. Australian
Government, February 7th, 2020. Available on https://www.accc.gov.au/focus-areas/consumer-data-right-cdr-0
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Data as a New Asset
Classification
Even though the term “open data” is relatively common knowledge, data
classification includes more categories according to their license (or
access). The use of accurate language for each of them bears testament to
the multiple challenges and opportunities they involve. The Open Data
Institute (ODI)10 suggests placing data through a spectrum that presents
the types of data in a graph that goes from close to open data, clarifying
the name of the type of data that applies to each group and giving
concrete examples, as shown in the image below.
Image 1 - Data Spectrum

The Data Spectrum
Small / Medium / Big data
Personal / Commercial / Government data

Internal
access

Named
access

Group-based
access

Public
access

Anyone

Employment
contract +
policies

Explicitly assigned
by contract

Via authentication

Licence that
limits use

Open licence

Sales reports

Driving licences

Medical research

Twitter feed

Bus timetable

Closed

Shared

Open
theodi.org/data-spectrum

Source: Open Data Institute11
10 The Open Data Institute (ODI) is a non-profit organization based in London, United
Kingdom. Its mission is to collaborate with governments and other organizations to
build an open-data, reliable ecosystem. https://theodi.org/
11 The Data Spectrum. The ODI. Available on
theodi.org/about-the-odi/the-data-spectrum/
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Economic Value
In today’s world, increasingly more digitalized and connected, data are
produced in outstanding amounts. They are combined and analyzed by
technologies such as AI to generate even greater economic and social
value. In all, it is estimated that about 289,351 gigabytes of data are
generated every second globally12, lwhich is the equivalent of over
206,000 films13, contributing approximately US$1.7 Bn. per year to G7
countries. It is estimated that by the en d of 2020 there will be 40 times
more bits than stars in the visible universe14. Likewise, it is estimated that
the value of G7 data would be the tenth biggest economy in the world,
ahead of Canada, South Korea and Russia (Digital Realty, 2018).
Throughout the years, different methodologies have been studied and
implemented to estimate the economic value of data, a complex task that
involves objective issues, related to the type of data and their impact on
economy, and subjective ones, determined by the value each individual
attaches to their personal data.
One way to gauge the value of a set of data is according to their direct
usability and their usefulness. Direct usability refers to the cleanliness and
size of the set, to mention some examples, whereas usefulness is
associated with data relevance, for example, if they are updated. Image 2
illustrates this data categorization.
Image 2. Data Categorization

How data is valued

Predictive
Timeliness

The future

Acionable
Insights
Age

The present

Cleanliness
Size
Source

The past

Static
Source: Kylie Davis. The 9 Things That Make Big Data Valuable, on CoreLogic15.

96

12 According to Data
Economy: Radical
Transformation or Dystopia?
Frontier Technology Quarterly,
United Nations.
Available on
www.un.org/development/desa
/dpad/wp-content/uploads/sit
es/45/publication/FTQ_1_Jan_
2019.pdf
13 Taking as reference 0.7 GB
per hour, with medium
resolution and an average of
two hours per film.
14 How Much Data Is
Generated Each Day? World
Economic Forum. Available on
www.weforum.org/agenda/201
9/04/howmuch-data-is-gener
ated-each-day-cf4bddf29f/
15 Available on:
www.corelogic.com.au/resource
s/9-things-make-big-data-valu
able
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Monetization
A phenomenon that should be taken into account in data economy is
monetization. One of the main internet businesses, especially for big
technology companies, has been data exchange through digital services16.
Many companies that provide email services, social networks, digital
platforms to sell and buy products by individuals and different mobile
applications offer services in exchange for users’ personal information.
These data are typically used to improve the service and to be sold to third
parties. These companies are called “infomediaries”17.
Some companies go beyond offering digital services in exchange for
personal data, trading them for physical products, as is the case of the
Shiru Café from Japan, presented below.

Use Case: Coffee for Personal Data
(Japan)

The Japanese coffee shops chain Shiru Café uses a business
model in which it offers beverages in exchange for certain
personal data (shared voluntarily by the user through a file)
belonging to students and teachers (Bhattacharyya, 2018).
The business model of Shiru Café implies selling these data
to companies that are potentially interested in hiring those
students.
16 This type of service is
usually received in exchange
for users’ personal data and,
therefore, is not necessarily
free
17 Data as a service (DaaS) is
defined as an “information
provision and distribution
model, in which data files
(including texts, images,
sounds and videos) are made
available for customers
through a network, usually
internet”. Available on:
https://searchdatacentertechta
rget.com/es/foto-articulo/2240
224777/10-definiciones-de-mo
delos-de-servicios-en-la-nube
que-debe-conocer/3/Datos-co
mo-servicio-DaaS
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The company is clear about who will have access to those
data and offers a financial compensation to the owners of
those data in the form of beverages, access to an electrical
outlet, a space to study and the opportunity to meet the
sponsors of the coffee shop in meetings organized by store.
The company’s clarity regarding its business model seems to
be part of the reasons for its success. In 2018, Shiru Café
already had over 20 stores in the most prestigious
universities of Japan and India (Frankel, 2018).
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However, the collection and use of personal data is not always completely
transparent. There is an important debate about data monetization in
terms of personal data ownership and privacy because there are cases in
which users’ personal data are provided without their consent and even
without clarity about the value of data or how they will be used.
Considering that people contribute with an asset in the form of data to
generate economic and public value, there is questioning about whether
people should become shareholders with the right to receive some kind of
retribution for the income earned by companies. In the cases of exchange
of digital assets and goods or services, for example, the question arises to
know whether the retribution people receive for sharing their personal
data and the data shared have the same value. The ownership of the value
of data and the wealth distribution in data economy are only in the
definition process, but they have become a priority all over the world.
In this sense, The Financial Times has developed a virtual calculator (Steel,
et al., 2013) that uses a questionnaire with questions about health,
consumption patterns, recreational activities and other social and
demographic data so a person can have an idea of how much a company
would pay for their personal data. The study conducted by this newspaper
shows that, depending on the different users’ characteristics, a person’s
data can be worth more than those of another person.
Likewise, it is interesting to highlight the great difference between the real
value of data and its perceived value. A survey carried out in the United
Kingdom has determined that, on average, it is estimated that people
would sell their data for £2,031, when some companies pay only £45 for
some data, less that 5% of their sensed value. Specifically, the people
interviewed put an average price of £983 for their email address, a piece of
information that is actually estimated to be worth five pounds. It is
important to mention that, according to this survey, young people
between 18 and 24 years old are the ones who give more value to their
personal data18, illustrating a change of attitude in young generations
regarding the value of data and their ownership.
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18 In What Is Your
Personal Data Worth?
Available on
TotallyMoneycom,
www. to
tallymoneycom/
personal-data/infograp
hic/
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Artificial Intelligence as a New
Instrument of the Economy

Even though the term “artificial intelligence” is usually
associated with science fiction, it is actually much broader
and more multifaceted than it is believed in the public
imagination. It was used for the first time at the Dartmouth
Conference in 1956 by John McCarthy19 who defined it as
the “science and ingenuity of making intelligent machines,
especially intelligent computing programs” (Guillén Torres,
2016). Likewise, Brad Smith (2019), president of Microsoft,
defines AI in his book Tools and Weapons as “a
computational system that can learn from experience,
discriminating between patterns within data, and it feeds
back from those patterns to be able to recommend actions”.
Even though there is no consensus on the definition of what
AI is, in general it refers to the capacity of a digital system to
fulfill cognitive functions such as learning, interacting,
creating and replicating, all of which were attributed only to
humans.
For the time being, the existing AI is known as soft AI,
capable of carrying out a specific task performing better
than a human being, as opposed to hard AI, which would be
capable of reasoning as a human being in every aspect. As
it has a limited reach, AI actually refers to a set of different
techniques that produce an intended result. The hard AI has
not been developed yet, and experts disagree on the
possibility of developing it.

19
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AI expert, Turing Award
1971.

AI has different types of learning, and this report focuses
particularly on those that require sets of data (unlike
systems that learn from experience). The different types of
learning can be seen in chart 1.
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Chart 1 – Different types of learning.
Type of learning

Input for learning

Supervised

It uses big, labeled databases
with historical data.

Reinforcement learning

It learns by itself interacting with
the environment.

Unsupervised learning

Hybrid (Data mining and
experience-based learning).

Chart 2 highlights some examples of the technologies or fields of
application of AI, together with examples of everyday usage.

Chart 2 - Examples of the technologies or fields of application of AI,
together with examples of everyday usage.
Technology

Everyday example

Machine learning

Transport and mobility apps such
as Uber.

Processing of natural language

Virtual assistants such as Siri and
Alexa.

Computational vision

Facial recognition.

Robotics

Arms in industrial factories.

Knowledge representation

Representing information of
the world in a way that can be
digested by machine learning
models.

Source: C Minds, with the support of Ricardo Reyes, expert in AI and Erudit.AI partner.
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AI Uses
The implementation of AI has optimized data analysis, providing inputs
that make processes more efficient and enable an evidence-based
decision-making.
Chart 3 summarizes several AI applications for the efficient use of
resources and for the generation of value in all the sectors, from industry to
government.

Chart 3 – AI applications.
Resource saving

Value generation

Enhancement of labor productivity
by increasing automation, improving
visibility and enabling the early
detection of anomalies.

Data monetization by selling data
of the organization or adopting a
pay-per-use or data-as-service
model.

Efficiency of the value chain by
eliminating unnecessary work steps
and optimizing routes/processes.

Improvement of products and
services by analyzing data coming
from purchases.

Security improvement by
processing data of materials,
personnel and location.

Identification of new applications
for existing products and services.

Reduction of defects in
manufacturing by analyzing failure
risks and understanding failure
patterns.

Increase of product margins and
launch of new products by
analyzing data from consumers and
their purchases.

Optimization growth by limiting the
use of resources, lowering
maintenance costs and extending
the lifespan of assets.

Improvement of consumer
experience, indirect advertising
and marketing by analyzing data.

Source: Opher et al., 2016

The term business intelligence represents a technology process to analyze
data and present operable information that helps key players make
better-informed decisions. Having ever more sophisticated tools to
analyze data has become a strategic element in operations and business
models of companies and governments. They can achieve greater costs

101

Encollaboration
In
colaboraciónwith:
con:
fAIr LAC

ai

Data Economy and Artificial Intelligence in Latin America.
Opportunities and Risks for a Responsible Use.

efficiency and improve their operations, as well as innovate in the offer of
products and services to satisfy the needs and the demand of customers
or citizens through AI-based tools. In fact, in 2018 it was estimated that
approximately 70% of companies might have adopted at least one type of
AI technology (Bughin et al.) by 2030. The following text box tells about
the implementation of AI in a case in the agriculture business.

Use Case: AI for Agriculture

In 2018, programmers from Brazil and the United States noticed that,
more often than not, small and mid-sized farmers do not have
records of their financial statements and accounts data that can
grant them access to loans from commercial banks. Moreover, given
the perception of this sector as “high risk”, interest rates are high.
This hinders growth for this sector, because the investment offer is
scarce and government subsidies are insufficient.
In light of this need, Brazilian entrepreneurs founded Traive, a startup
that designed an application for mobile devices that provides a given
rating through a risk estimation for agricultural credits. The
calculation uses models that predict default risks and delays in
payments, but anyway explain the factors driving such risk (for
example, agronomic risk, the weather, market volatility, behaviors,
etc.), so farmers have an opportunity to get a better rating.
This application not only helps obtain an unbiased assessment of
farmers, but it also allows more and better investment opportunities.

From the government perspective, data analysis through AI makes
processes more efficient and reduces administrative costs, and it also
provides inputs to offer better and more personalized public services,
among other benefits. On the other hand, it enables the interaction
between citizens and governments by creating new, more efficient
channels of communication, such as chatbots or virtual assistants. An
analysis made in 2018 by the multinational Deloitte (2017) estimated that a
minimum level of investment in AI might free 2% - 4% of the time of
government personnel in the next five to seven years, while an optimum
level of investment might free up to 30% of the total work time of public
servants.
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By the time this report was published, 10% of Latin American countries had
developed an AI strategy, according to an internal source at C Minds, which
shows a growing interest by governments in leveraging the benefits of AI
from a public policy perspective. In line with the achievement of the
Sustainable Development Goals (SDG) of the United Nations (UN), the
implementation of AI in government is a new tool that is vital to face the
most important regional challenges, as shown in the following case.

Use Case: AI to File Gender-based Violence
Complaints (Argentina)

In 2017, the government of Buenos Aires identified an area of legal
opportunity in the process of gender-based violence complaints. In
the face of this issue, a system called Prometea was created, which
makes it possible to automate processes and criminal complaints
related to this matter. Prometea expedites and completes processes
to fill in forms and questionings, and it suggests one out of four
necessary and specific decisions through a chat or voice command.
Likewise, the system integrates a tool to create documents annexed
to the decision, such as official letters to different agencies, based
on the statement of facts. With Prometea, the decision and related
official letters (nine documents in all) are prepared in two minutes.

The power of data, boosted by AI, might be such as to lead some experts
to think that they should be considered a public asset (Taylor, 2016),
ensuring its access and use to institutions that seek to create a positive
social and/or environmental impact. However, even though AI entails great
opportunities for topics related to productivity and social development, it
is important to emphasize the risks involved by its development and
implementation.
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AI Risks

20 20As can be seen
in: AI Momentum,
Maturity & Models for
Success, Accenture.
Available on www.accenture.com/t20180919T20
2227Z _w_/us-en/_
acnmedia/PDF-86/Accenture-AI-Momentum-Final.pdf
21 As can be seen in
RESPONSIBLE AI: A
Framework for Building
Trust in Your AI
Solutions, Accenture.
Available on www.accenture.com/_acnmedia/pdf-92/accenture-afs-responsible-ai.pdf definiciones-de-modelos-de-servi-cios-en-la-nube-que-de
be-con- ocer/3/Datos-como-ser
vicio-DaaS
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Contrary to what Hollywood science fiction films portray, the
consequences of using AI are not as easy to understand and predict. In
fact, 45% of global business leaders state that they do not understand the
unforeseen consequences of AI enough2020. What we can claim is that AI,
as it is a disruptive and general purpose technology, is a tool with major
change power, which entails the need to adopt a responsible use
approach, and to take the necessary precautions to prevent unexpected
and harmful consequences.
The responsible use of AI goes beyond avoiding illegal practices through
its use. It is about using AI in a way that does not undermine minorities,
that avoids the violation of human rights and does not lead to increasing
the existing inequality gap, whether intentionally or accidentally.
Among the consequences of using AI, there are intrinsic risks directly
associated with data, and extrinsic ones, related to the adoption of AI by
the society. Against conventional wisdom, these risks are not an
unavoidable collateral effect; rather, they can be minimized through
enough planning, control and governance21. That is why leading players in
the subject, such as the Organization for Economic Cooperation and
Development (OECD), the Inter-American Development Bank (IDB) and
other institutions talk about the responsible use of AI. This refers to a
framework of AI development whose objective is to ensure the ethical and
transparent use of users’ data adopting mechanisms that make it possible
to meet their accountability expectations, always considering the values of
the organization and the rules of society.
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Intrinsic Risks
s was mentioned in previous paragraphs, AI
has the potential to maximize the efficiency
of processes in different environments.
However, it is necessary to acknowledge the
fact that the use of AI poses multiple intrinsic
risks; that is to say, they depend exclusively
on the use of data.
There are at least four types of risks that we
need
to
consider
in
the
planning,
programming and implementation stages for
a responsible use of AI.
This report
underscores the following: (1) Justice and
inclusiveness, (2) system reliability and
security, (3) privacy and security of users’
data,
and
(4)
transparency
and
accountability.

Justice and Inclusiveness
In spite of the common assumption that an
algorithm might be biased, in fact an
algorithm is only a code that follows
procedures and cycles that process data in a program. What can be biased
is the result, not because of the algorithm itself but because of the human
involvement in its construction and training.

22 Cathy O'Neil is an
American mathematician, a Harvard
graduate and founder
of ORCAA, a consulting
firm that helps companies and organizations
manage and audit
algorithms-related risks.
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On the one hand, the bias may be found in the sets of data used for AI
training. Algorithms are trained based on data records to build a predictive
model, adopting the machine learning processes that will be used later.
Even though models are usually presented as mechanisms based on
objectivity, they can actually be opinions embedded in mathematics,
according to Cathy O’Neil22; training data may include human biases or
reflect social and historical inequalities. In turn, an overrepresentation or
underrepresentation of certain groups in the training data, as well as a data
sample that does not correspond to the data the algorithm will face in
reality will affect the results in favor of or against certain groups (Manyika
et al., 2019).

Encollaboration
In
colaboraciónwith:
con:
fAIr LAC

ai

Data Economy and Artificial Intelligence in Latin America.
Opportunities and Risks for a Responsible Use.

On the other hand, biases can be rooted in the programming of algorithms, as a
consequence of how data are selected through a chain of algorithms or how they are
trained. Biases in the construction of algorithms can be attributed to the labor
monopoly of white men in programming jobs (Manyika et al., 2019). As this group
lacks in diversity, programming does not take into account the way the set of training
data or the programming of algorithms may affect other groups of the population,
which will be later reflected in the results produced by programs.
AI results simply reproduce the prejudices of human beings, determined by cultural,
political and social contexts. The risk is that the results of the algorithm have a
massive reach and they amplify exponentially the prejudices they reproduce. They can
be not only unfair and discriminatory, for example using a recruiting algorithm that
favors male applicants, (Wen, 2019), but also even harmful, when they are used to
predict criminals’ recidivism (Angwin, 2016). The most interesting aspect to highlight
about many cases of algorithmic bias is the time it has taken implementers to identify
the prejudice spread.
Even though AI models are not bias-free, there are already solutions in place to
reduce its potential impact, among them ensuring the presence of humans in
monitoring and supervision processes, and making sure that AI can be used as input
for human decision-making, rather than as a decision-maker itself.

Use Case: Gender Discrimination in
Recruiting Processes23
Since 2014, the e-commerce company Amazon has sought to develop a
program to automate its recruiting processes. In one of the multiple pilot
tests conducted, its specialists in Machine Learning generated an
algorithm that used AI to review applicants’ profiles; it evaluated the
profiles and recommended finalists for the interview stage to recruiters.

23 Note from
the editor: This
example is also
the one
developed in
the document of
this collection,
Carlos
Amunátegui
Perelló and Raúl
Madrid, Sesgo e
Inferencia en
Redes
Neuro-nales
ante el Derecho.
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The problem was related to the sets of data used for algorithm training:
Profiles of previous and current employees. As a high percentage of
them were men, who are ubiquitous in the technology sector, the
algorithm not only favored that variable, but it also used gender as a
selection criterion, discarding the applications that included the term
“woman” or that implied that the applicant was a female.
Even though programmers set parameters so the algorithm was neutral
for the “male” and “female” terms, the program was later abandoned
given the small chance of success without discrimination.
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System Reliability and Security
A reliable AI system should be capable of
preventing “involuntary” errors. It is made up
by technical robustness, human action and
supervision, and digital security. Technical
robustness should be internal and external.
The internal one starts in the planning phase
and it requires the permanent design and
update of programs bearing in mind the
technical risks the software might face, and
reducing to a minimum the error margin of
the expected results; the external robustness
should take into account the environment
and the context in which the system operates
to prevent hardware failures.
When it comes to error margin and technical
risk, it is important for the model to work

under human supervision, ensuring ethical
results aligned with the initial goal and the
parameters set.
Finally, digital security requires that AI, as any
other digital technology, have software
protection to prevent malicious external or
internal agents from compromising the
system. It is necessary to prevent
cyber-attacks that allow malicious agents to
manipulate or take control of the system,
especially when lives depend on those
systems, as in the health sector. The next use
case
illustrates
the
risks
faced
by
organizations when they do not take care or
anticipate risks in the security of their system.

Use Case: Hospitals Paralyzed by a
Cyber-attack
In 2017, one of the most serious international cyber-attacks in the world took
place. In the USA, Spain, Portugal, Russia and 60 other countries there were
blockings and threats of theft, elimination and leaking of data in public institutions
and companies.
This massive hacking took advantage of the lack of software update in the
computing systems of some hospitals in the United Kingdom, among the St.
Bartholomew Hospital, to take institutions data hostage. During the attack to the
hospital, some rooms were blocked, telephone systems were shut off and
databases could not be accessed. The infected computers encrypted the
information and demanded payments in crypto-currency to release the software
and data. The consequence of the cyber-attack was that the lives of patients were
at risk: People receiving chemotherapy had no treatment while the attack lasted
and others could not undergo surgery, to name a few repercussions.
The cyber-attack came to an end thanks to the combined efforts of international
intelligence agencies to counter its harmful effects and it showed how important
it is to strengthen the security of the systems in institutions that safeguard
important and sensitive data.
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Privacy and Security of Users’ Data
When we talk about users’ security, we refer to privacy of their personal
data. Indeed, a great amount of inputs driving data economy come from
consumers, so they demand increasingly more protection and privacy.
Such protection should cover the areas of consent, data abuse and
discrimination.
As they have lax security systems, companies and governments expose
their customers and citizens to the risks of a wide surveillance network
where each digital action is traced and monitored. This may lead to
profiling and to the prediction and manipulation of behaviors with a high
risk of incurring in the violation of human rights (see the next case of
exposed use)24. These concerns are exponentially amplified if we talk
about biometric data. Knowing that their use is increasingly more
common, it is important for institutions to adhere to standards in digital
security that are permanently updated.
In other cases, the challenge is related to consumers’ consent to share their
data and the possibility to understand their intended used (sale to third
parties, for example). The terms and conditions customers are asked to
read are unintelligible and they usually end up in a click on “accept terms
and conditions” without really understanding the implications for privacy
(Litman-Navarro, 2019). Even though there is a responsibility as consumers
to read that information, it should also be considered that companies have
a responsibility to make it understandable for the general public, as
acknowledged by the European Union in its latest regulation regarding
data privacy.

Use Case – Discouraging Voting
through AI

In 2010, the political party Congreso Nacional Unido of Trinidad
and Tobago, in the coalition People’s Partnership (PP), which had
never obtained a majority of votes thus far, hired the service of the
digital political marketing group Strategic Communication
Laboratories, known as Cambridge Analytica. According to El
Diario and other sources, this group allegedly gathered data about
thousands of voters on the island and, after analyzing the data of
the citizens, would have decided that, as there was a slight
difference between the two parties fighting the election for Prime
Minister, the best idea was to target the undecided population,
>>
mostly young people.
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Rethinking Privacy For
The AI Era. Forbes
Insights,
www.-forbes.com/sites/insights-intelai/2019/03/27/rethinking-privacy-for-the-ai-era/#7714
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Taking this information into account, the media informed that the
company had created a campaign called “Do So" urging young
people on the island to protest through political abstinence,
which included discouraging voting as a means to protest. It is
explained that the campaign was aimed directly at the target
group using social networks data to identify them so as to send
specific messages to their platforms and digital networks
(advertisement, videos, blog entries, etc.) encouraging them not
to vote. They started a chain of action of such magnitude that
even young people who did not receive any money from the
company joined their promotional ranks, creating content (pages,
videos and balls) to support this campaign.
Even though the direct relationship between the facts cannot be
verified, the absence rate in the election was 6%; this changed the
course of the election, leading to the triumph of the Congreso
Nacional Unido party in the PP coalition.
This case led to discussions regarding the role of that campaign,
based on data collected and used without the consent or the
knowledge of their owners, in the success of the party. It is worth
mentioning that Cambridge Analytica is the same company that
was hired by the current president of the United States, Donald
Trump, for his election campaign, and by the successful Brexit
campaign in the United Kingdom.

Situations like the one exhibited have taken place in different contexts and
in different regions of the world, alarming consumers, the society and
controllers. Therefore, it is important to create guidelines and regulations
that prevent the misappropriation of data for certain ends that are not
aligned with democracy or human rights.
This conversation usually includes the debate about the possible success
of self-regulation by part of the industry. Nevertheless, the growth in
numbers and scope of data breaches indicate that this action is not
enough. According to a study quoted by Forbes, there is a lack of
economic incentives for companies to take more robust security measures.
The average cost of a data breach, estimated to be US$3.86 million
globally, is marginal compared to the annual income of big companies,
ranging between US$100 million and US$25 billion. Even though other
variables may be considered, such as confidence and stock exchange
price, they seem to have few significant repercussions in the long term, as
shown by the most controversial data breaches these days25.
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25 It can be checked
in Rethinking Privacy
For The AI Era, Forbes.
Available on
www.-forbes.com/sites/insights-intelai/2019/03/27/rethinking-privacy-for-the-aiera/#18fb79057f0a.
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Transparency and Accountability
Transparency refers to the capacity to explain the decisions made based
on the information of an AI system. However, some kinds of AI techniques,
such as neural networks, have such complex internal processes that they
are unlikely to meet explainability criteria. In other occasions, even if it were
possible to explain the process and share its operation, it would imply
disclosing property codes or secrets of the industry, affecting companies’
competitiveness. Sometimes the decision-making process simply cannot be
traced. Besides understanding the code, it is believed that consumers should
have the right to understand what variables taken by the algorithm
influenced the decision and how that could be reverted.
Many companies are developing solutions and creating tools that can explain
the conclusions of their algorithmic models. The challenge is that there is no
consensus about the definition of a fair explanation, about the ideal level of
transparency, or about how clear the explanation should be. As Data & Society,
an organization that raises awareness about new technology applications and
social impact, says, we need to ask ourselves, “transparent for whom, and to
what end?” (Matsakis, 2019).
Another question being raised among players of the AI ecosystem and
consumers has to do with accountability: “who should be accountable for a
potential damage caused by an algorithm?” This issue is known as “accountability
breach”, and it refers to the fact that legal systems are based on a fundamental
assumption of human actors (Bartlett, 2019). Replacing them by autonomous
actors creates chaos regarding causality, justice and compensation, because, in
order to implement the different legal systems, it is necessary for a person or group
of people to be held accountable26.
Taking into consideration the challenges entailed by marking a group of people as
accountable for the damages caused by AI models and by creating the mechanisms
for the public to hold somebody accountable, new solutions are being explored.
Among them is the example of the United Kingdom, which is entertaining the
possibility of implementing No-fault hedging policies according to which the victims
lose their possibility to file a lawsuit, but they are recognized the damage suffered and
the government bears the costs incurred by the damage (Bartlett, 2019).

26 As explained in Managing The Ethics Of Algorithms,
Forbes, 27th March 2019.
Available on forbes.com/sites/insights-intelai/2019/03/27/managing-the-ethics-of-algorithms/#7639f39c3481.
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Extrinsic Risks
Apart from the intrinsic AI risks, there are social risks related to its general
adoption. One of the concerns fueled by the narrative of the media has to
do with the future of work. Many news articles and stories portray a world
in which workers have been replaced by intelligent robots, freeing humans
from exploitation but rendering them irrelevant. Authors like the historian
Yuval Noah Harari (2016) believe that “it is worse to be irrelevant than to be
exploited” (496).
AI, understood as automation, will modify the way a great number of jobs
are done, as certain tasks are complemented by automated systems,
freeing the time of the labor force for tasks that require essentially human
capacities. The OECD estimates that 14% of jobs will be affected globally,
while 32% of jobs will be affected significantly. Regarding Latin America,
the IDB (2018) estimates that between 36% and 43% of jobs may feel the
impact of AI.

Even though the AI revolution promises to
change the way we work, adding robots and
intelligent systems to the labor force in an
accelerated manner, this idea of a future
without jobs is distorted. First of all, it is
important to understand that most jobs will
not disappear, but their processes will be
modified as systems driven by AI will be in
charge of performing the most repetitive
tasks. Secondly, we should remember that
employment has remained relatively steady
throughout history in spite of the growing
role of automation. The reason behind this is
that, historically, new jobs and tasks that can
only be done by human beings have always
been created (Azuara Herrera et al., 2019). In
fact, the OECD highlights that the labor
transition of the 4IR will probably create as
many new jobs as it will eliminate, and the
World Economic Forum predicts that 65% of
the children who are currently studying at
elementary school will have jobs that do not
exist right now (Martínez et al., 2019).
It is imperative to prepare the present and
future labor force for the accelerated change
resulting from the AI capacities and its
increasingly generalized adoption.
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It is necessary to adapt the knowledge and skills of current workers to new market
demands. This entails designing new programs, contents and forms of learning that
allow children and young people to develop soft skills in terms of communication,
creativity, team work, critical thinking and around continuous learning. Inasmuch as the
world keeps changing, retraining programs will make it possible for adults to keep
acquiring relevant competencies throughout their lives, reinforcing their professional
training. As the IDB (2018) points out all too well, “governments will have to look for
new ways to promote and, in some cases, fund or co-fund these changes, in such a way
that they are inclusive for all the people”.

Best International Practices
In a context of digital economy, a new methodology has been proposed to
determine the size of the economy considering the value of data: the
Gross Data Product (Chakravorti, 2019). The study takes into account four
criteria for the 30 countries assessed: Volume, use, accessibility and
complexity of people’s digital activity. The study includes 30 countries and
classifies the four Latin American countries that participate in the
following way: México ranks 18/30, Argentina ranks 19/30, Chile ranks
20/30 and Brazil ranks 22/30, showing that there are still areas for
opportunity in the region in terms of data economy27.
Latin America has reached a turning point because it is on the verge of
becoming one of the regions that has grown the most in the world. Even
though its current digital economy can be compared to China’s, the
penetration rate of technology has been growing expeditiously for the last
10-15 years (Hass, 1019). The GDP of the region might grow by 5.4% as a
result of the impact of AI as soon as 203028.
In order to keep moving forward in the direction of competitiveness and
growth, it will be important for the region to consolidate the basis for a
responsible adoption of AI, an approach that should ensure inclusive
participation processes by all the sectors. Besides detailing what it means
to lay the foundations for collaboration and participation, this report seeks
to share examples of best cross-cutting practices that may be carried out
in parallel to boost its impact.
In the next section, there are six examples of practices that cover at least
two of the challenges aforementioned, seeking to reconcile ethical risks
with economic competitiveness topics. These initiatives have already been
implemented or else have just begun to explore how to promote a
successful transition to 4IR, protecting privacy, security and human rights.

112

27 The United States
ranks 1/30 and
Indonesia ranks 30/30.
28 28According to
Sizing the Prize What's
the Real Value of AI for
Your Business and
How Can You Capitalise?, PwC. Available on
www.pwc.com/gx/en/issues/analytics/assets/pwc-ai-analysis-siz
ing-the-prize-report.pdf.
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Fundamentals and Regulations for a Responsible AI
The everyday presence of AI in people’s lives has brought about a wave of
creation of guides, principles and frameworks for the responsible and
ethical use of AI. These documents have been drafted and promoted by
governments
and
intergovernmental
organizations,
companies,
professional associations, activists and initiatives among multiple players
of the ecosystem.
The OECD proposal (2019) is one of the most recognized sets of principles,
and it aims at strengthening people’s trust through the responsible use of
AI. In early February 2020, only 35% of Latin American countries had
signed these principles, according to an internal source of C Minds.
Some organizations, as they try to outline the main topic trends, have
focused on identifying consensus and similarities among the most
prominent 36 documents dealing wih AI principles. Eight key topics stand
out, which are presented below according to their recurrence in the
different documents, starting by the ones mentioned in each of the
documents analyzed:
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1.

Justice and non-discrimination: AI systems should be designed to
maximize justice and to promote inclusiveness (mentioned in 100%
of the documents).

2.

Privacy: AI systems should respect individuals’ privacy regarding
the use of data and offer people more control over their data as well
as information about the decisions made with them (97%).

3.

Accountability: There should be mechanisms that allow an
appropriate allocation of accountability and ensure compensations
for the people or entities damaged (97%).

4.

Transparency and explainability: The development and the
implementation of AI systems should have mechanisms that allow a
continuous and appropriate supervision (94%).

5.

Security: AI systems should be safe, work in the intended manner
and be resistant to hacking attempts (81%).

6.

Professional responsibility: The people involved in the development
and implementation of AI systems should meet the highest
standards of professionalism and integrity to ensure the success of
the system (71%).
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7.

Human control over technology: The important decisions should be
supervised, reviewed and made by humans (69%).

8.

Promotion of human values: The purposes of the use of AI systems
and the way they are implemented should correspond to basic
values and promote the well-being of mankind (69%).

The most recent documents usually encompass each of these eight points,
which suggests a convergence in the conversation about AI principles and,
thus, points to the emergence of a regulatory basis in terms of principles
for AI ethics and governance.
Even though this represents great progress in the conversations regarding
the handling and future of AI, it is necessary to remember that the
principles are only a first step in the acknowledgement of the importance
of ethics. As Carina Prunkl, the expert in AI ethics from Oxford University,
in the United Kingdom, has stated29, these principles are more focused on
the challenges of AI than on offering solutions for them. Indeed, for
principles to be truly effective, they should be accompanied by relevant
policies, such as national AI plans, legislation and regulations, and they
should be reflected in professional practices and daily routines (Fjeld,
2020).
The possibility to create certifications for the responsible use of AI is also
under review, a conversation that is being held in different organizations,
such as the Institute of Electrical and Electronics Engineers (IEEE)30, C
Minds, the IDB, the OECD and the Dutch government.

29 During her visit to Mexico in
February 2020, in the event 'Un
Acercamiento a la Inteligencia
Artificial" of the Science and
Technology Commission of the
Senate.
30 It is the world association of
engineers that deals with the
normalization and the development
of technical areas. It has
approximately 425,000 members
and volunteers in 160 countries, and
it is the biggest non-profit
international association made up by
professionals of the new
technologies
31 EU - RGPD: https://euRGPD.org/
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Regulation for Data Protection of the
European Union
30 It is the world association of engineers that deals with the
normalization and the development of technical areas. It has
approximately 425,000 members and volunteers in 160
countries, and it is the biggest non-profit international
association made up by professionals of the new technologies31
(RGPD). This instrument came into force in May 2018. Its main
objective is to protect citizens from breaches to their privacy and
from the use of their data, and to offer them greater control over
what is gathered and shared about them. The regulation compels
companies to enhance the transparency mechanisms regarding
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the use of people’s data. It requires that
companies get users’ consent to gather and
use their data (for a given purpose) and it
issues a regime for new fines.
In order to comply with the requirements
established, companies are asked to monitor
people on a big scale regularly and
systematically, and those companies that
process great amounts of sensitive personal
data should hire a person responsible for data
protection, prioritizing the subject of data
protection during board of directors
meetings.
Moreover, it lifts the legal barriers to prevent
companies from publishing ads based on
personal matters, such as work, education or
marital status. This regulation is expected to
reduce the administrative burden for EU
companies by up to €2.3 Bn. (approximately
US$2.5 Bn.) per year, thanks to the creation
of a single authority for all the administrative
decisions related to data processing.
As for individuals, the regulation gives them
the right to ask a company to give them or,
under certain conditions, to delete all the
data this company has about them, and it
exempts individuals from having to abide by
a decision if it was made automatically and it
has a considerable impact on them
personally (Burgess, 2019).
The convergence between the GDPR and AI
is accompanied by interesting discussions. In
the conversations, the Article 22 is
underscored, which affects automated
decision-making and profiling. At the same
time, the topic most actively discussed refers
to restrictions to make a fully automated
decision that has legal effects or affects one
person significantly. In order to be applicable,
significant information about the rationale
involved in the decision-making process has
to be shared, among other aspects. This
differs from the algorithmic explainability, in
which the “how” and “why” of an individual
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automated decision should be explained.
Rather, information about the algorithmic
method used is required, which is very
different from explaining the rationale of an
automated decision-making. In this sense, no
code information that might be proprietary is
asked to be shared, a misunderstanding that
has disappointed the industry.
According to experts, adopting the GDPR in
an AI context might be a key driving force in
terms of trust, acceptance and adoption by
consumers and governments, as well as an
important first step towards a regulated data
market (Spyridaki, 2019). However, it has
been accepted that the regulation, in its
current version, has areas of opportunity,
such as the existence of gray areas due to an
ambiguous use of language that could lead to
misinterpretations with serious repercussions
(GDPR editors, 2019).
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Data Trusts
Data Trusts are defined by the Open Data Institute (ODI), one of the
leading organizations in this matter, as a legal instrument that provides an
independent data administration. They would allow deciding who can have
access to certain data, to what effect and who would benefit from that. It
is suggested that several organizations that gather and store data
authorize an independent institution agreed upon to make decisions
regarding the use of those data and how they are shared for a previously
arranged purpose. Trusts would take responsibility over the way data are
used and shared, and they would assume some obligations. They would be
responsible for ensuring that the decisions made contribute to the purpose
of the data trust, as well as to the benefit intended, balancing opposing
views.
Even though they are called “trusts”, the ODI states that they do not
necessarily have to be controlled through the legislation and regulations
related to trusts (Trust Law), as these laws regulate the propriety of goods,
and that is not the case for data. However, they are used as reference to
aim at the establishment of obligations that are similar to those of trusts.
Trusts could have different forms according to the context and the
processes to be monitored and protected. Some examples the ODI
determines are: Terms and mechanisms of operation, an organization, a
legal structure, a data storage instrument or a public surveillance
mechanism.
In order to understand how a trust works, we should be clear about the
participating players and the benefits they obtain:

Data holders, that is to say, not their owners but those who collect and
store them in the private, public and third sectors, might enable access to
their data, reducing the necessary resources.
Groups working with data holders might help them examine, design and
operate a data trust or advise independently to assess their reliability.
Citizens and consumers might advocate for data trusts to achieve
processes that are more open, participative and deliberative regarding the
way their data or data whose use affects them are shared and used.
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Data users might participate in data trusts to ask for authorized access to
data stored by organizations.
Governments might mandate a data trust to prevent data monopolies or
restrictions to access data of certain organizations. Likewise, they might
promote the creation of personal data trusts by funding them and sharing
research on the subject.

One of the main reasons to set up a data trust is the possibility of unlocking
the value of data, enabling collaboration in common challenges, offering
new opportunities to startups and businesses to innovate with data. In a
nutshell, a data trust might ensure that the benefits of data are distributed
in a broader, fairer and more ethical way (ODI, 2019). In particular, when it
comes to AI, the trust model would make it possible to boost and
democratize the use of such technology as a result of greater data
availability.
Data Trusts are in an incipient stage, but they are expected to work as
governance agreements among the parties to ensure faith in the data
access and exchange process between third parties.

Data Portability
This concept is based on the belief that people should be able to transfer
the data that a service has about them and take them to another service. It
is argued that it can promote online competitiveness and foster the creation
of new services. In spite of the inconveniences this entails, experts in the
subject of competitiveness and data protection agree that portability may
empower people by giving them more control over their data and simplifying
the selection of online service providers. On the other hand, the benefits that
data portability brings to people, startups and big companies are
acknowledged, as well as the fact that, as they can share data, a greater number
of companies may train AI systems, increasing competitiveness and competition
in the sector (Egan, 2019).
Even though the term “data portability” is found in the existing legislation and
regulations, it is still a concept under construction and it is hard to explain from the
point of view of controllers. Experts suggest having clear rules about what type of
data should be portable and who would be responsible for the protection of data in
case they are transferred to third parties. There should be clarity about how the issue
of data portability to data shared among different people or to data resulting from the
analysis of a person’s data would be implemented.
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Many initiatives regarding this issue are already being developed all around
the world. On the one hand, we have The Data Transfer Project, a
collaborative open-source software project
of Facebook, Google,
Microsoft, Twitter, Apple and others, designed to help participants develop
interoperable systems for individuals to be able to transfer their data
between online service provides efficiently (Egan, 2019).
On the other hand, the state of California, in the United States, is about to
implement a data portability provision that authorizes every consumer to
transfer and move their data as they see fit. The provision establishes that
information should be in a usable format so its transfer is simple and
efficient (New America, 2019). The governments of Singapore, Australia,
India and Hong Kong, to name a few, are also exploring the possibility to
implement legislation in favor of portability (Egan, 2019).

Preparation of the Labor Force for
Digital Transformations
The future of work is a priority and controversial topic that stems, to a
great extent, from the possible impact of automation on jobs, while other
elements, such as globalization and demographics, are driving changes in
the labor force.
It will be important to ensure that people who lose their jobs can receive
continuous training (upskilling and reskilling) to increase their
employability opportunities according to new market needs. Nevertheless,
the question arises about who will have to provide that training. While the
previous industrial revolutions affected mainly manual tasks, a wider range
of jobs will be affected by the 4IR: manual tasks, but also office and
administrative tasks, and even highly-specialized professions.
The future of work is a global challenge, but changes in the labor force will
take place in different ways and at different paces depending on the
characteristics of the labor market in each place, creating the need to
devise both national and local strategies to ensure an inclusive transition. It
is vital for public policy makers to strengthen the adaptability of their labor
markets, collaborating with other sectors to define a resilience strategy
that encompasses the continuous training of the present labor market, the
training in soft skills of the future labor market and the creation of
adequate mechanisms of social protection.
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IA

Use Case: Free AI Courses in Finland

In 2018, engineers form the Helsinki University and the startup Reaktor
launched the course Elements of AI, a free, online course about AI for
Finnish citizens. Apart form being a technical course on AI, it is about
helping people face the growing digitalization of society and understand
the new possibilities that AI offers in the labor market, among other
topics. It includes a great variety of modules, from the philosophical
implications of AI to subjects such as Bayesian probabilities, and it ends
with a certification upon passing an evaluation.
Considering the success of the program and the pressing need for AI not
to be a topic addressed only by the elites, the Finnish government
decided to promote the content among its citizens, setting the goal that
1% of the population should take the complete course. By February 2019,
not only had the goal been exceeded, but the government of Sweden
challenged the Finnish government to see which country would reach a
higher number of citizens trained.
In 2019, the course was translated into several languages so it could be
shared with the citizens of the other member states of the EU. It was
shared as a Christmas present in December 2019 with the aim of training
1% of the EU population by 2021.

TechPlomacy
TechPlomacy is a concept developed by Casper Klynge, former
Technology Ambassador of Denmark, and it refers to the need to face new
challenges as a consequence of the disruptive technologies in a
collaborative manner. The government cannot, and should not, be the only
one to make decisions about this topic any longer, but the digital era
demands a diplomacy that brings together governments, the civil society
and technology companies. This conversation stems from the need to
institutionalize answers to the growing impact of technology companies in
the world. Besides having an influence on national and foreign policies of
different states, these companies sometimes have their own foreign
policies. It becomes important to apply external pressure so they bear a
given level of responsibility for their actions and decisions (Brookings,
2018).
Specifically, there is a call upon efforts on both sides: Governments should
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strengthen their collaborative capacity and
culture, while external players such as
companies should be more proactive in terms
of sharing valuable information, limiting
short-term benefit views.
Even though the concept of “TechPlomacy” is
new,
acknowledging
the
power
of
collaboration in the face of complex
problems is not, and there are different
initiatives in Latin America that seek to
address the potential of new technologies as
well as their challenges and opportunities
from a multisectoral perspective.
Among them, Mexico’s effort to create a
national AI agenda collaboratively from the
coalition IA2030Mx stands out. This
multi-disciplinary civic group, starting off
collective intelligence exercises, has been
working since mid-2018 on a series of
milestones to strengthen the ecosystem,
co-create an outlook towards 203032 aligned
with the SDG and take advantage of the
benefits of 4IR33.

On the other hand, we have the Global
Initiative on Ethics of Autonomous and
Intelligent Systems of the IEEE, which
includes the LatAm circle with the aim to
contribute the perspective of Latin America
to the creation of standards for AI algorithms,
giving the region the opportunity to join the
global conversations that will determine AI
governance one way or another.
The set of best practices presented in
previous paragraphs is only an overview on
different complementary proposals and
topics that seek to face creatively the
challenges that accompany the development
and implementation of AI from a global
perspective. These examples try to bring
Latin American decision-makers, both in
companies and governments, closer to a
spectrum of possibilities from which they can
balance
the
pursuit
of
economic
development together with the impact and
social development in the region.

AIn turn, there are emerging efforts on a
Latin American and Caribbean level that seek
to accelerate the ethical and responsible use
of AI, such as fAIr LAC (Cabrol, 2020), a
platform led by the IDB together with C
Minds in collaboration with partners from all
the sectors. This Project, launched in late
2019, has different hubs in the region in which
governments work with the academic world
to deal with the main local challenges. By way
of example, the Jalisco hub, in Mexico, will be
covering topics in the realm of education
(school dropout) and health (diabetic
retinopathy).

32 www.ia2030.mx
33 They are six topics in all: Ethics; governance, government and public services; data, digital infrastructure and
cybersecurity; research and development; skills, capacities
and education; and Mexicans abroad.
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Conclusion
No aspect of your personal or professional life
will be exempt from the transformation
driven by Artificial Intelligence
- Amy Webb

The unavoidable transition towards 4IR, driven by the digital
economy, calls for multi-disciplinary spaces which analyze the
meaning and the positive and negative impact of the accelerated
adoption of emerging technologies, and which take us to the
creation of mechanisms for AI to help solve the most pressing
current challenges in a way that respects human rights and that
seeks to reduce inequality gaps.
AI, as a general-purpose technology that creates learning and
future predictions based on patterns identified in historical data,
promises an attractive economic growth, with the possibility of
increasing the regional GDP by 5.4% by 2030. However, it is
important to remember that the benefits will be shared only
among the countries that opt for the adoption of AI, both in the
private and the public sectors.
Even though AI is emerging as a tool capable of having a positive
impact on the fulfillment of the SDG, it is a complex and delicate
technology because of the risks brought about by the use of data,
and because of the collateral effects its adoption may have for
society. That is why an approach for a responsible and ethical use
of AI is vital, where there are inclusive processes, diverse teams,
trust, protection of human rights and of minorities, and respect for
individuals’ privacy. In spite of the multiple risks associated with AI,
it is important to take into account that, to a great extent, they can
be mitigated through timely planning, aligned with regulatory
frameworks and comprehensive agendas, such as national AI
strategies and other mechanisms.
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The path Latin America should follow to take advantage of AI ought to be
defined internally in a collaborative manner through regional debates
surrounding the definition of ethical principles, the formation of capacities
in the public and private sectors, the development of legislation,
regulations and pilot tests of innovative mechanisms for the access and
responsible use of data, together with new concepts such as TechPlomacy,
which prioritizes collaboration among sectors. For the region, it will be
essential to participate actively in the global conversations about AI
governance and to explore new opportunities in order to accelerate the
regional well-being and, at the same time, to keep strengthening the
connectivity and digitalization of the population.
The actions taken for the short, mid and long term from a collaborative
regional model and the capacity to coordinate existing initiatives on digital
economy and on the development and adoption of a responsible AI will
determine the future of the region, affecting the life quality of citizens and
the existence of social mobility opportunities for future generations.
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responsibility of the authors. Said opinions do not intend to reflect the
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Artificial intelligence national strategies have spread around the
world since 2016 and Latin America is not alien to this trend. This
work recounts the key dimensions of the strategies in Argentina,
Chile, Colombia, Mexico and Uruguay, their motivations and main
issues. It deals with the explicit problem that each instrument
intends to solve, as well as the work process stated for the
development of each strategy; finally, it addresses the main ideas
regarding data governance of each initiative. Data access,
organization, analysis and harnessing are some of the key
dimensions for the development of contemporary artificial
intelligence. The concept of data governance is questioned from
the lack of a comprehensive approach across the levels involved.
Beyond the differences and patterns identified in the different
national strategies, the analysis of data policies makes it possible
In collaboration with:
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to identify the challenges that test modularity, a key approach of
the complex general-purpose technology governance systems that
have guided both the creation of internet governance models as
well as the emerging ones regarding AI.

Introduction
Artificial Intelligence (AI) is a topic that has grown significantly in the
attention of the public and the political authorities in the last years, even in
Latin America, a region that so far has not been deemed a global AI
producer or exporter, and even less so in the context of automated
learning techniques. This has led to a growth of discussions that try to
address the problem and, in some cases, regulate it or create strategies.
However, the region still shows a low level of implementation of policies,
frameworks or explicit strategies compared to North America, Europe and
Asia (Aaronson, 2019).
This work evaluates the existing documents in the region about artificial
intelligence national strategies and plans, drawn up by players of the
public sector between 2017 and 2019, since it has five cases in Argentina,
Chile, Colombia, Mexico and Uruguay. The work starts off a perspective of
AI governance as it is a problem with multiple levels, players and answers,
and it asks specifically about the notion of data governance that these
national documents present. As is the case with AI governance, data
governance lacks both a comprehensive conceptual framework of the
multiple levels affected by this phenomenon, as well as a single way to
address it.
The methodological approach of the work started off a thematic and
content analysis (Taylor and Bogdan, 1987) of the documents dealing with
the AI national strategy in each country, complemented with interviews to
key rapporteurs in each case and with secondary sources.
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Status report
on artificial
intelligence
governance
Even though AI-related technologies move
forward fast, they are still in an initial
development stage (Crawford and Calo,
2016); therefore, the emerging future
challenges impose an analysis of its
consequences and impact on all the layers of
human organization. From the point of view
of a technology that can cross national
borders and be applied in different contexts,
a global system to address AI governance
should be flexible enough both to
incorporate
the
coming
technological
advancement and to recognize and build
bridges between the different cultures and
institutional and legal systems of the
countries.
The so-called “AI gap” is characterized by
those who have the capacity to design and to
implement AI applications, setting a
technological development that is opaque for
most citizens.

129

It depends to a great extent on “the
computational power and capacity, the
access to relevant data and the knowledge of
artificial intelligence” (IDRC, 2018). Here we
can clearly see how the main countries
promoting AI are competing to stand out in
these three areas. However, according to
some authors, the access to great amounts of
high-quality data provides one of the biggest
competitive advantages (Breznitz, 2018; Lee,
2018).
Gasser and Almeida (2017) suggest a model
to address AI governance from the
consideration
of
three
challenges:
information asymmetries, the need –and
difficultyto
generate
a
regulatory
consensus, and the unbalance of government
mechanisms on the topic.
In collaboration with:
fAIr LAC

ai

National AI Strategies and Data Governance in the Region

International asymmetries refer to the concentration of knowledge of
basic technologies that substantiate AI in few experts. The consequence
of this characteristic is the generation of very big distances between
users, policy makers and technology developers. Therefore, a primary
objective of a governance system should be the development of
mechanisms that promote a more widespread understanding of the
phenomenon and its applications in the society.
The second challenge is based on finding a regulatory consensus in
which not only are AI risks and challenges highlighted, but also its
potential benefits for humanity, including the sustainable development
goals (SDG). In this sense, a future model of AI governance should
address the regulatory differences between contexts and between the
expectations of the different sectors, as well as the interoperability
between frameworks.
Finally, the unbalance in the AI government instruments refer to the need
to build the most effective and efficient means to tackle a complex
problem in permanent evolution. Even when there is a clearer
understanding of the different technologies involved in AI, and a social
consensus about what is and what is not desirable, the development of
instruments to solve AI-related problems appears as one of the most
urgent topics in terms of governance challenges of this technology.
These challenges impose the development of a specific context to
consider an AI governance framework that can capture the complexity of
the relationship between the different technologies involved and the key
players of each of them. The layered modular model characteristic of
internet (Yoo, 2003; Clark, 1982) emerges as one of the main existing
mechanisms to govern complex systems. The modularity may be defined
as a mechanism that seeks to reduce the number of interdependencies
that should be analyzed, identifying which tasks are highly interdependent
and which are not. Highly interdependent tasks are grouped inside
modules, while the low interdependence points become the natural place
for interfaces between modules (Yoo, 2003).
Using this “already proven” mechanism for internet governance, Gasser
and Almeida (2017) define a three-layer model for AI governance: the first
one is the technical dimension of algorithms and data, which comprises
activities of data governance, of algorithm transparency and of standards;
a second layer is the ethical one, which comprises criteria and principles;
finally, the last layer is the legal and social one, which involves standards,
regulations and laws. Even though this model still lacks greater
development and validation, it allows us to locate the issue of data
governance and policies in the context of AI governance as an essential
basic problem. In the next section we will analyze conceptually the notion
of data governance.
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Data governance in the context
of AI
The path of artificial intelligence is inseparable from the
digital paradigm, which is based on a technological
revolution that changed the way information is captured,
transmitted, processed and stored. In AI, the dimension of
“intelligence” associated with the capacity of the human
brain becomes particularly relevant1. One of the main
aspects that has driven advancement in AI in the last
decades and in automated learning techniques (machine
learning) has been the possibility to process big amounts
of data, which were available partly thanks to the spread of
internet and the boom of the platform-based model.
Unlike in past decades, the general characteristics of
contemporary AI focus on the practical applications and
depend greatly on data (Calo, 2017). The concept of data
governance is affected by information management
practices from the perspective of an organization and
characterized by the disciplinary orientations of
Information Sciences. Data governance helps an
organization improve management of availability, usability,
integrity and safety of its data (Chan, 2019). This includes
data safety, that is to say, the protection from
unauthorized uses; the prevention of losses, such as data
breaches; the integrity of data, including its accuracy and
usability; the origin of data, which implies tracing the
source; and their level of completion. These are key
principles for the development and implementation of AI
inside an institution. However, it is important to indicate
that data management, as implementation, is not actually
and necessarily related to its governance. This is oriented
towards the actions that must be taken and who makes
decisions regarding data, as well as the accountability
mechanisms for its management (Alhassan, Sammon,
Daly, 2016). Data governance is the framework that guides
management itself, and recent literature in the field of
Information Sciences asserts the need to manage on the
grounds of a governance framework in the face of the
proliferation of technology solutions (Koltay, 2016).
This perspective on data governance, related to the field of
an organization or company, is not enough to address the
modular dimension of an AI governance model in broader
terms. This “corporate” outlook of data governance leaves
out, among others, a strategic and political vision, which is
vital in the context of AI (Lee, 2018), and so is the
131

1 In the digital paradigm, technological
solutions that adapt, compute, transmit and
store information are developed (…). The bit
was the driver behind ICT convergence, a
process in which the radio, television, fixed
telephony and internet tend to merge in a
single digital network. Information conversion
into bits makes it possible to perform four
basic operations: i) capture and translation,
that is to say, reproducing information in a
format that is different from the original one;
ii) broadcast, playing in a point a message
selected in another one; iii) computation, that
is to say, managing information according to a
given procedure, and iv) storage without loss
of information (…). Of course, there is a fifth
element that is vital to elaborate a full scheme
of the information and communication
processes: the human brain and its functions'
(Pérez and Hilbert, 2007, 33). This paradigm of
the Information Society within the AI
framework is what is starting to be called
'Intelligent Society'.
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dimension of development related to data and to
national capacities, which incorporate aspects such as
competencies for data ownership and management in the
context of AI, digital economy and human rights in different
national scenarios (Aaronson, 2019).
Moreover, in the context of data governance discussions, it is
vital to acknowledge other forces that have been operating in
the digital environment for more years, such as the regulation
mechanisms for the protection of personal data, for example the
General Data Protection Regulation (GDPR) of Europe, which
goes beyond a view of data governance that adheres strictly to
corporate definitions and initiatives associated with open data and
the opening of source codes (Tauberer, 2014; Chignard, 2013;
Fumega and Scrollini 2013).
Finally, data governance in the current digital paradigm must include
a perspective on the business models around them in which the
behavior of the big companies operating in the digital world cannot be
overlooked, including the so-called internet platforms, although they are
not the only ones with data extraction, processing and reorganization
(Crawford and Joler, 2018). As the digitalization process implies that each
productive sector may use technology to improve and, sometimes,
revolutionize its productivity, virtually all the economic players now have an
interest in the digital technologies package, including their transport
technology, and Internet to have access to and exploit the value of data
generated by the computerized intermediation (Aguerre, 2019).
Products and services that depend on data need volume as well as variety and
quality (Aaronson, 2018). The strong asymmetry in terms of data governance
between developed countries and the Global South poses a pivotal political and
economic challenge as developing countries are data generators but they are not
solution providers (Ciuriak, 2018).
Based on the argument that contends that we need big amounts of quality data as
one of the greatest competitive advantages for the design of more effective AI
systems, some experts think that Europe’s GDPR is a barrier for innovation in Artificial
Intelligence (Chivot and Castro, 2019). On the contrary, other views argue that it is
precisely the appropriate framework to provide a correct data governance model,
especially regarding the treatment based on AI ethical principles (European Commission,
20192). This way, the stress between the perceptions of the barriers to innovation is
reflected, as well as the respect for ethical principles that has become a recurring topic in
AI-related approaches.
One aspect that poses an additional threat to the more effective
advancement on data governance is agreeing on a classification
according to the nature or sensitivity of data.
2 The European
Commission summoned a
group of high-level experts
in artificial intelligence (AI)
to draft the guidelines for a
trustworthy AI.
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AI is a general-purpose technology that can be useful for multiple
objectives and applications. Some of its uses are related to highly
sensitive personal data, while others do not have such critical
implications for people. The current strain around this issue consists in
the need, and the great difficulty, to agree on an international deal on this
matter (McDonald, 2019).
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The prevailing paradigm in current AI is deep learning, which
depends on millions of data points categorized to detect patterns
and make predictions to train neural networks. As they need great
amounts of data to function, one of the most critical aspects to get
results and competitive advantages from the implementation of
these techniques depends on being able to consolidate big
databases (Calo, 2017). However, the deep learning and the thirst for
data by current AI models constitute only one of the current
scenarios, and the future proposes some alternative paths for the
development of AI which, in some contexts, will not depend so much
on big volumes of data3. Nevertheless, this present AI paradigm
reveals a challenge in terms of access to data to develop AI, and it is
an aspect for countries in the region as they are data consumers
rather than producers (Commission for Future, Science, Technology
and Innovation Challenges, 2019). As Levendowski points out (in
Calo, 2017), there are three options for technology developers based
on automated learning models: making their own databases, buying
data or using alternatives in the public domain.
Finally, a pivotal problem of data governance lies in privacy and the
capacity to identify individual people. AI and deep learning
contemporary techniques in particular amplify existing privacy
problems. Traditional anonymization techniques, such as
k-anonymity and other similar ones4, are showing their influence to
preserve the capacity to identify people with the progress of
automated learning (Dorschel, 2018). Anonymity is also under threat,
even when we do not use data captured by a private company but
because of the availability of public data on the web and the capacity
to apply AI techniques to identify certain people, even without their
knowledge or consent5.
In the next section we will discuss the processes to elaborate AI
national strategies in the five countries in the region that have started
to develop a planned action around it, paying special attention to
their approach to data governance, even when they are being
developed.

3 Deep learning is a
waypoint on the long road ahead
for AI, not its final destination. To
base one's long-term business
strategy on present-day neural
networks' massive data needs is
to fail to appreciate the future
paradigm shifts in AI that lie
ahead. Recent advances in fields
like synthetic data, few-shot
learning and reinforcement
learning make clear that as AI
gets smarter in the years to
come it is likely to require less
data, not more. These new
paradigms will reset the AI
landscape and redefine the
terms on which companies will
compete. For forward-thinking
businesspeople and
technologists, it will be a massive
opportunity (Toews, 2013, s/d).
4 K-anonymity is an
anonymization technique that
implies suppressing certain
information in a database (for
example, the category: 'name' is
eliminated) or the widening of
individual values (for example, an
age range is included instead of
stating a specific age).
5 These techniques are used
both to identify alleged and/or
potential terrorists and criminals
and to obtain the name of an
artist such as the British Bansky,
who always wanted to operate
anonymously, but whose choice
was not respected, posing ethical
dilemmas regarding the use of AI
even in the processing of public
data (Metcalf and Crawford,
2016).
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Data governance in the
context of AI
The approach to the digital topic from the public administration has
adopted the shape of national plans, strategy and agenda for subjects such
as cybersecurity, digital economy, digital agenda, and now it is the turn of
artificial intelligence (Dutton, 2018). They enable the identification of the
main challenges and gaps that should be addressed for the adoption and
implementation of AI in a national context, as well as countries’ stance and
how they address it. Latin American countries, which are not world producers
of AI technologies, face multiple challenges. Political actors and citizens should
understand the different uses of AI-based technologies, which go well beyond
targeted advertisement and micro-segmentation, as well as the development
opportunities that can be taken by adapting artificial intelligence technologies in
healthcare, agriculture, education, government service provision and the
corporate sector (IDRC, 2018).
The next section maps the emerging approaches to how public policies in different
Spanish-speaking national environments in the region are addressing the strategic
formulation of AI from a contrastive perspective, which encompasses: Argentina,
Chile, Colombia, Mexico and Uruguay, the only countries that had formulated those
plans by the time this work was drafted, and which are at different maturity stages
both in their validity and in the discussions and implementation. There is also an
empirical motivation for the selection, as they were the first to publicly address the issue
as a public policy objective.
The research was based mainly on the analysis of documents from the different projects
and formal strategies developed for AI in each country, complemented with interviews to
key rapporteurs and secondary sources.
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Argentina
In mid-2018, Argentina started working on a
consultation work with different actors in
order to elaborate its AI national strategy. The
final document, called National Plan on
Artificial Intelligence, was presented on the
last day of President Mauricio Macri’s
administration in December 2019 by the
Ministry of Education and the Secretariats of
Science,
Technology
and
Productive
Innovation, and Planning and Policies for
Science,
Technology
and
Productive
Innovation. This document is a “Reference
Document” for the new administration.
The strategy document is the result of a work
methodology that is specified as “public and
collective
innovation”,
which
included
consultation with several sectors through
meetings, cross-sectional work groups,
conferences and creative workshops to
obtain inputs. The consultative process lasted
for nine months, and seven government
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agencies, over four hundred experts and key
figures from different organizations, and
eighty-two companies took part of it.
The AI national strategy seeks to be
integrated into two other existing processes,
the Digital Agenda Argentina 2030 and the
National Strategy Innovative Argentina 2030,
and it delegates the responsibility for the
execution of the Annual Plan to be carried
out for the implementation of the AI National
Plan to the Executive Bureau of the Digital
Agenda Argentina 2030.
The main objective the strategy pursues is to
position Argentina internationally as a key
player in the paradigm shift and as a leader in
the region, as well as to maximize benefits
and opportunities and minimize risks.
Namely, the specific objectives of this
document state:
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Maximizing the economic and growth potential for the country
through the adoption of AI by the public and private sectors.
Minimizing the risk inherent to AI in terms of social impact, in alignment
with ethical and legal principles.
Favoring the development of AI-related talent and technical and
scientific capacities.
Promoting the relationship around AI among sectors and actors to
develop a national ecosystem.

Additionally, the document presents nine specific work axes for which a
diagnosis was established, as well as a series of indicators for the fulfillment
of each work axis, aligned with the work objectives described. These axes
are, in order of appearance: talents, infrastructure, private sector, r+d+i,
impact on work, ethics and regulations, international relationships, and
communication and awareness.
Argentina’s proposal delves into the issue of data. The specific objectives
around data include promoting the generation and demand of data that is
standardized and appropriate for the different AI techniques,
strengthening the opening mechanisms in the public, private and academic
sectors; the identification and generation of mechanisms to make available
the public and private data assets that are vital for the development of AI
in strategic sectors; and ensuring the quality and the regulatory compliance
of databases.
The report considers that the public sector faces a particular challenge in
the exploitation of collected data, without jeopardizing people’s privacy,
and it mentions how the GDPR and the concept of Privacy by Design
should be taken into account to mitigate risks to information privacy and
safety. Moreover, it highlights the policy of open data and access to public
information as positive examples in this subject, over which AI should be
developed, a framework in which data governance should move forward on
the strategic organizational-corporate dimension. It acknowledges the key
role played by the State to make data available for the private sector, since
at present it is the main source for the collection and elaboration of
databases. The document predicts a movement of data among the private,
public and scientific-technological sectors, but striking balances that
respect safety and privacy. To that end, the work makes it clear that this
movement will take place within the framework of “cooperation
agreements” among the sectors as the backbone for the opening of data
based on sectors with pre-defined applications.

136

In collaboration with:
fAIr LAC

ai

National AI Strategies and Data Governance in the Region

Colombia

6 This center is located
in RUTA N, an
innovation center in
Medellín
7 In May, 2019 the
Colombian Government
adhered to the OECD
Recommendations on
Artificial Intelligence
and, since then, it has
moved forward
proclaiming the
broadcast of a
document before the
end of the year. That
agency had already
made specific
recommendations in its
report on the progress
of digital government in
Colombia, in which the
“Creation of a culture for
the strategic use of
public data” was
promoted "(OECD,
2018).

In November 2019, the National Council of Economic and Social Policy
(CONPES) of the National Department for Planning of Colombia
published the document 3975 “National Policy for the Digital
Transformation and Artificial Intelligence”. It is a governing document for
the orientation of public policies on this matter, included in the Fourth
Industrial Revolution (4RI). The various references of the document, which
talked about this phenomenon from the beginning, show the influence of
the positions in the World Economic Forum regarding the value of AI in
the productive framework of the future. At the same time, this country has
promoted an agreement with the World Economic Forum to have a
Center for the Forth Industrial Revolution (C4IR)6, , with multiple focuses
on this topic, but where there is progress in actions that tend to the
training on the use of big data for AI.
Another key source of inspiration of the document, and of the previous
actions carried out by the Government of Colombia in 2018-2019, is
aligned with the perspective of the OECD in terms of approaching the
issue of digital transformation and its economic and social effects, the use
of digital technologies and the use of data for the development of new
products and services (CONPES 3975, 8)7.
Besides AI as the driving force behind the 4RI, the document addresses
the centrality of this technology in the current paradigm of digital
transformation. The strategy presents the desire for changes in terms of
preferences for the formation of human capacities in IT matters, showing

1

Existen varios
ejemplos
documentados de
manipulación de la base
de datos del SISBEN
por parte de
funcionarios locales que
modifican los puntajes
de personas para que
puedan recibir
beneficios, amenazas a
personas que están en
la base de datos del
SISBEN para votar por
un determinado
candidato a cambio de
no perder sus
beneficios sociales y
gobiernos locales que
quieren demostrar más
personas de bajos
puntajes en el SISBEN
para recibir más
presupuesto.
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greater adoption rates of careers in the IT area and a growth of that
industry, but revealing a decrease in other relevant international rates,
such as the World Digital Competitiveness Ranking or the
e-Government Development, to name a few. The strategy also
describes the need for digital inclusion, not only at the level of the
State (as an actor), but also in the private sector so there is a true
digital transformation, and it also acknowledges essentially the need to
have access to quality data, and to have the capacity to process and
analyze as the main foundation for the progress of AI.
Based on that diagnosis, the document describes its strategic options,
starting with a definition of fourteen principles that explicitly include
recommendations of the OECD and it states its intention to respect
Human Rights and democratic values.

Principles for the Development of AI in Colombia
1. Creating the AI market.
2. Prioritizing market-creating innovations.
3. Policies based on evidence and metrics with impact for the regulation.
4. Regulatory experimentation.
5. Readily available data infrastructure.
6. AI market as a generator of equality and inclusion.
7. Ethical framework for AI and safety.
8. Credible commitments resulting from consensus.
9. Experimentation environment for the development of talent policies.
10. Strategic role of universities and academic research in the creation of the
AI market.
11. International talent attraction.
12. Policies on the future of work based on evidence.
13. The State as AI facilitator and user.
14. Continuous access to knowledge of the international community.

Source: CONPES 3975, pp. 22-23
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We can see that at least four of these principles refer
specifically to data governance from the issue of the
regulatory dimension (principle 4), infrastructure
(principle 5), analytical capacity (principle 9), and
ethical dimension (principle 7). In a more indirect way,
data governance appears specifically in the sixth
principle, with the search for solutions based on AI to
favor the social inclusion of the poor and rural
population, which presents an option that represents a
specific matter8.
The document devises an action plan with four work
axes (and fourteen courses of action): the reduction of
barriers related with the lack of culture and knowledge
to maximize the digital transformation in the private
sector; the creation of enabling conditions for digital
innovation in the public and private sectors; the
strengthening of competences of the human capital to
face the 4RI and the development of enabling
conditions to prepare Colombia for the economic and
social changes entailed by AI and to boost other
technologies of the 4RI.

8 The use of tools based on AI aimed
at poor and marginal populations has
been extensively analyzed and
questioned, precisely because of the
approach regarding the use and
processing of data of people who are
more vulnerable and who have less
agency to control these applications
(Eubanks, 2018; Straus, 2019; UN
General Assembly 74, 2019).
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In specific terms of data governance, the strategy
document does not present further elements than the
ones outlined in the principles, illustrating mainly the
issue of access to data and the necessary
infrastructure, as well as the dimension of privacy (in
the principle 7). This view goes along the same lines as
the National Policy for Data Exploitation, Document
3920, also published by the CONPES in 2018, seeking
to take advantage of and to develop conditions so
they are active generators of social and economic
value. Certainly, this refers to a key role played by data
and their meaning in a context in which AI is
addressed as an instrument for the expansion of the
digital economy. However, in general terms, the
document that delineates the AI national strategy
does not clearly express a perspective of data
governance as an issue that also includes personal
data safety and privacy.
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Chile

In August 2019, the Chilean Commission for Future, Science,
Technology and Innovation Challenges, published the document
“Artificial Intelligence for Chile. The Urgency to Develop a Strategy”.
The report was coordinated by that Commission together with the
National Congress Library, but a broad group of experts was
summoned, most of whom came from different universities of the
country and specialized in different disciplines, to provide inputs.
Additionally, three rounds of amplified discussions on draft versions
with representatives of different public and private sectors, civil
society, unions and universities were held.
This document, unlike other documents addressed in the work, has a
much more didactic tone and makes a diagnosis of AI, its peculiarities
and its consequences (especially in the case of Chile). This is probably
due to its own characteristics as this document was made to develop
the foundations for a future strategy, and it is not the strategy as a plan
itself. That is why the tone is also more abstract, compared to the ones
of Argentina or Colombia, which move forward with concrete actions
to carry out.
As is the case with other strategies (Argentina, Uruguay), the
document explicitly incorporates the discussion about an AI strategy
with existing initiatives related to the digital paradigm, such as the
Digital Agenda 2020, the National Policy of Cybersecurity, the Data
Protection Act and the Data Observatory of the Economy Ministry that
proposes the strategy for the development of capacities of big data,
vital for AI9.
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9 The Data Observatory was
created by executive order in
December 2018, and it is
conceptualized as "a
non-profit organization whose
mission is to acquire, process
and store in digital media the
set of data generated by
public or private institutions
and which, given their volume,
nature and complexity, require
to be cured, explored,
visualized, and analyzed in
such a way as to enable the
availability of these data for
the development of science,
technology, innovation,
knowledge and their
applications in economy, and
Astronomy is the first set of
data and discipline to be
incorporated ". The
Observatory has not started
operations yet.
https://www.economia.gob.cl/
data-observatory
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The motivations of the country for the deployment of AI are founded by the intention
to address the challenges posed by the provision of public (education, health,
transport) and private (banking, commerce, mining) services to increase
productivity, while AI surfaces as a promise of prosperity. Likewise, the strategy aims
at positioning Chile as a technology leader in the region and as a “precursor in
dealing with automation challenges. Improving efficiency, increasing productivity
and fostering innovation and productivity” (Commission, 2019, 24). The motivation
for the strategy also acknowledges the effects of AI in Chile, the human and social
impact of implementing AI, among which the document highlights the risk of
asymmetry of information among data-producing citizens and a minority of
companies that concentrate access, property and the instruments necessary to
process these data “with commercial or safety purposes (...). Data monopolies
without democratic control must be avoided. For the same reason, public institutions
should get ready for the challenge of preparing and processing huge public
databases that make it possible to occupy the potential of AI in the service of the
community” (Commission, 2019, 26-27).
The report puts forward a new paradigm which goes beyond an economic disruption
and which promotes a new social pact: “The main reason for this new paradigm
revolves around the fact that the main resource or raw material used to build this new
intelligent society and the new economy derived thereof are data provided mainly by
citizens” (Commission, 2019, 13). It points out explicitly that the main obstacles for
research based on AI are both “access to data” and “its use”.
The report is emphatic as it underscores that, except in the United States, where the
private sector has a big volume of very valuable data to develop AI, the State is the
main holder of data in the other national contexts, including Latin American countries
(Commission for Future, Science, Technology and Innovation Challenges, 2019).

México

10
The British Embassy in that
country, through the UK Prosperity
Fund, summoned the consultancy
firms Oxford Insights and C-Minds
for the development of the
document, which was based on 60
interviews to specialists in AI in
different sectors in Mexico, as well as
the impact analysis regarding the
introduction of AI in the Mexican
labor market.

141

Mexico stands out as the first country in the region to formalize a
comprehensive document to move forward in the development of
an AI national strategy. Unlike other initiatives reviewed in the
present work, even though the motivation came from the program
Digital Mexico, its origin and funding came from an external
source10. This report made it possible to lay the foundations for the
Executive Power to proceed with the communication of the
so-called “AI-MX Strategy” and it became one of the first ten
countries to take clear actions to promote the development,
adoption and use of artificial intelligence. The early stages of the
official guidelines that emerged from the AI-MX Strategy
announced in March 2018 were: the development of a governance
framework that is appropriate to support the multi-sector
dialogue, through the creation of a Subcommittee of Artificial
Intelligence inside the Inter-secretarial Commission for the
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Development of Electronic Government; the
mapping of uses and needs of the industry
and the identification of best practices in
government;
the
momentum
of
the
international leadership of Mexico in the
subject, with special emphasis on the OECD
and the then D7; the publication of the
recommendations made by the report in
public consultation; and the work with
experts
and
citizens
through
the
Subcommittee of Artificial Intelligence to
achieve the continuity of these efforts with
the following administration11.

11

https://www.gob.mx/mexicodigital/articulos/
estrategia-de-inteligencia-artificial-mx-2018

12 Based on an interview to Enrique Zapata, Mexico City,
February 2019.
13 The remaining four are governance and government of
public services; research and development; capacities,
abilities and education; ethics and regulation

One of the main motivations for the
development of this document was Mexico’s
international positioning in an advanced
topic which ensures opportunities and great
challenges for the country. Being aware that
developing a document and a strategic plan
without the active participation of actors
with the capacity to define or influence the
agenda for the development of AI was not
enough; they encouraged the space
ia2030.mx which, to date, has emerged as
one of the mechanisms oriented towards the
transition in the implementation of the
strategy with the change of the presidential
administration. The Digital Mexico agency
highlights the following lessons learned from
the exercise of the initial development: the
need to promote a multi-sectoral leadership
of the process; the understanding of what is
possible versus what is desirable; the
importance of opportunity; the identification
and reassurance of funding that makes it
possible to develop the plan and the order of
the conversation around these topics12.
When it comes to the recommendations
specifically, the report describes five areas of
opportunity, and data infrastructure is one of
them13. For this topic, in particular, the
document suggests maintaining an open and
resilient data infrastructure. The government
is advised to keep and share essential data
services concerning the country and related
to
public
services.
A
second
recommendation includes the creation of
Mexican training data for the development of
AI applications in the future. Finally, the
National Institute for Transparency, Access to
Information and Protection of Personal Data
(INAI, for its acronym in Spanish) is advised
to develop work frameworks so the collection
and analysis of data protect people’s privacy
and, at the same time, seek a balance with
innovation.
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Uruguay
In Uruguay, the national strategy is known as
“Artificial Intelligence for the Digital
Government” and it is defined as part of the
digital policy and its implementation in the
public administration. The Agency of
Electronic Government and Society of
Information and Knowledge (AGESIC, for its
acronym in Spanish), which is responsible for
all the digital policy guidelines for the State,
was in charge of the preparation of this
document, published in its preliminary
version in April 2019. It consisted of four work
stages, in which two public consultations
were conducted, one about the general
principles
that
should
guide
the
implementation of AI in the State, and
another one about the strategy itself14.
The context of the D9 was a relevant space in
which the agenda was informed about the
strategy, as a work group was made up to
create consensus about the topic and the
countries that are part of this group. Some of
the D9 objectives regarding AI are:
understanding and gauging the impact of AI;
being transparent about how and when AI is
used; giving meaningful explanations about
decision-making based on AI and presenting
opportunities to review results and to
question decisions; seeking the opening of AI from sharing the
source code and the sets of data, as well as protecting national
information, among other aspects. These guidelines were taken into
account to prepare this strategy and its pillars, which will be
examined below.
The responsibility of the State for the use of AI is the rationale that
should gear all the actions aiming at the use and development of this
technology in the public administration. The document considers
nine general principles that guide the four pillars of the strategy.
These principles are: purpose, general interest, respect for human
rights, transparency, responsibility, ethics, added value, privacy by
design and safety. In particular, the principle of privacy by design
makes it clear that the protection of personal data is a cross-cutting
component throughout the document. In terms of data, the strategy
also suggests that “algorithms and data used for the training of the
solution and its implementation should be made available” (9).
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14 By the time this work was
published, the document had
already been subject to the
second and last public
consultation and its publication
was being planned.
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The four pillars of the strategy are: AI governance in public administration;
development of AI capacities; use and implementation of AI, and digital
citizenship and AI. The framework of AI governance for the public
administration highlights the creation of a “quality data model with a standard
of open data, which create the basis that is necessary to implement AI” (11),
showing the need to go deeper into this issue that should be landed once
there is progress in the implementation of the strategy.
In the third pillar of use and implementation of AI, the assessment of the
impact on data treatment and management is specifically envisioned. The
document defines the existing instruments on which this treatment should
be based, from the existing data management models already formalized,
the existing regulation in terms of protection and privacy, and information
safety, and it acknowledges the opening of data as another crucial
element for the success of AI-based applications in the context of the
State.
Finally, in this same pillar of responsible use, the strategy promotes the
preparation of guidelines that should assess the relevance of the use of
AI services in the cloud, the identification of appropriate tools for
different cases of implementation, as well as data protection and
privacy. Additionally, it points out the need to integrate quality data,
manage them efficiently and make them available in the context of
public administration. This indicates particularly the need to work on
the core raw material to develop AI.
The strategy driven by the AGESIC for the public administration is
complemented by the roadmap document “Data Science and
Automated Learning”, prepared in the context of the program
Transform Uruguay of the National System for Productive and
Competitive Transformation, in which nine ministries and the
Planning and Budget Office took part15, although this document
was prepared specifically by the Ministry of Industry, Energy and
Mining, in consultation with a group of experts from the private
and public sectors.
This report is vital to consider the work coordinated from the
State to address the AI applied in the productive and economic
fabric of the country, since the strategy coordinated by the
AGESIC focuses on the processes inside the State in
particular16. As for the topic of data governance, it is
addressed in its conceptual and legal dimension, which has a
long-standing history in terms of open data, in its privacy
and purpose dimension, and in its processing with
productive goals for the economy, “the development,
integration, access and publication of quality data, and they
should contribute to the growth in key areas of the
country” (Transform Uruguay, 2019, 55). The annex of this
document outlines a series of recommendations about
data governance, both from the point of view of the
ethical treatment (transparency, explainability, purpose),
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15
The National System for
Productive and Competitive
Transformation uses the name
Transform Uruguay, and it is
comprised by an inter-ministerial
cabinet created by the Act 19,472
(December 2016), "in order to
promote the economic, productive
and innovative development with
sustainability, social equity and
environmental and territorial balance'
(Transform Uruguay, 2019, 6).

16 In particular, the need to reflect the
contribution of this roadmap as an
essential part of the Uruguayan strategy
in terms of AI was underscored in a
workshop carried out in November 2019
in Montevideo. The OECD also believes
that this document is an additional input in
its report "AI Strategies and Public Sector
Component" available on:
https://oecd-opsi.org/projects/ai/strategies/
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as well as mechanisms of data interchange between the public and
private sectors, the creation of databanks and data generated by players
in the private sector but deemed to be in the public interest, among
others.

Summary – Processes to develop AI national strategies
documents in the region (2018-2019)
Argentina

Chile

Colombia

Mexico

Uruguay

Status

Finished
document.
Deemed
“reference”.

Base document
to prepare the
strategy.

Finalizado.

Documento
finalizado. En
proceso de
revisión.

Finalizado.

Preparation
process

Consultative
among specialized players.

Consultative
among specialized players.

Closed.

Consultative
among specialized players.

Open public
consultation.

Initiative
leadership

Ministry of
Education.

Senate.

CONPES.

Digital Mexico .

AGESIC,
(Transform
Uruguay).

Responsibility
for
implementation

Executive Board
Digital Agenda.

To be
determined.

Several
ministries and
National
Direction for
Planning.

To be
determined.

AGESIC,
(Transform
Uruguay).

Main
international
influence

OCDE.

OCDE.

OCDE, WEF.

OCDE, D7.

D9.

Work axes

Talents;
infrastructure;
private sector;
r+d+i; impact on
work; ethics and
regulation,
international
relationship;
communication
and awareness.

Data access and
use; social
agreement;
improvement in
the provision of
public services
and
competitiveness;
private sector.

Digital
transformation
in the private
sector; digital
innovation in the
public and
private sectors;
strengthening of
human
competencies;
preparation in
the face of
economic and
social changes.

Governance and
government of
public services;
research and
development;
capacities, skills
and education;
ethics and
regulation.

AI governance in
the public
administration;
development of
capacities for AI;
AI use and
implementation;
digital
citizenship and
AI.
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Argentina

Chile

Colombia

Promotion/dem
and of
appropriate data
for AI;
mechanisms for
opening; making
assets of public
and private data
available for the
development of
AI in strategic
sectors;
guarantees of
quality and
regulatory
compliance of
databases;
privacy by
design and
safety.

Public
databases;
observatory
development of
data;
acknowledgeme
nt of privacy
and surveillance.

Promotion of
readily available
data
infrastructure;
development of
analytical
capacity of data;
ethical approach
(including
privacy) and AI
governance
based on risks

Mexico
Maintenance of
an open and
resilient data
infrastructure;
government’s
responsibility for
sharing and
protecting data
related to the
provision of
public services;
creation of
training
databases for
AI.

Uruguay
Availability of
data with open
data standards;
specification of
the cloud;
enforcement of
existing laws
concerning
privacy and
personal data;
ethical
treatment of
data;
mechanism for
data
interchange
among sectors;
generation of
databases of
public interest.

Analysis and Summary
The analysis of the different documents that make up the national
approaches in the artificial intelligence strategies allows us to draw some
initial conclusions and identify common trends and divergences among
processes.
With regard to the motivations of several documents, clearly in the case of
Argentina, Chile and Mexico, we perceive the ambition to develop a
regional leadership and establish themselves as regional “pioneers” in this
matter. Even though it has been pointed out that countries have the
ambition to become AI “leaders”, that is not a realistic option except for
few countries in the world (Djeffal, 2018). Focusing ambitions to favor the
understanding, ownership and development of instruments based on
artificial intelligence that promote economic and social development
seems to be a much more reachable expectation for Latin America in
general terms.
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The preliminary strategies and documents
analyzed show clearly the influence of some
international processes that have framed the
ethical and regulatory principles of each
country. The influence of the OECD principles
document concerning AI is particularly
remarkable in the processes of Argentina,
Chile, Colombia and Mexico. Uruguay draws a
more evident inspiration from the D9 process,
and Mexico does partially. The influence of the
World Economic Forum (WEF) is also
perceived in Colombia and, to a lesser extent,
in Argentina. The idea of a Fourth Industrial
Revolution underway, leveraged by a deep
technological transition sustained largely on
AI, is clearly present in both documents.
These alignments are not coincidental, and
coherence is perceived in terms of influences
and inspirations that guide several aspects of
public policies, not only the digital or AI ones,
in these contexts.
As for the integration of the strategy into
other national processes related to the digital
paradigm, there is coherence between the
different national approaches and the policies
that each country has already developed in
connection with the topics of digital public
policy, pointing out a kind of dependency
path. The documents and, mainly, processes
associated with the drafting of an AI national
strategy have considered a dialogue and
coordination with other processes associated
with to the digital agenda and with related
topics in each country. However, AI depends
on the digital technological and economic
paradigm prevailing in the different national
contexts and, therefore, it should be more
deeply embedded in the discussion of the
digital agenda as a broader prospect of the
transformations that will take place in the
coming
years
because,
even
though
everybody has a digital agenda that has been
set in the last decade, in most cases they have
to be updated to envisage the AI strategy.
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When it comes to public entities that have led
the process of strategy development, we find
discrepancies in terms of their mission and
origin, although there is an evident supremacy
from agencies of the corresponding executive
powers (ministries and related departments).
The case of Chile is an exception, but its AI
strategy is not defined; rather, there is a
document that lays the foundations of the
future national strategy. In the case of Mexico
and Uruguay, there are institutions that act as
focal organizations of the digital issue at
national level (Mexico Digital and the AGESIC,
respectively) and they intend to play a key
role in its implementation. However, in all the
cases the deep transformation agenda
entailed by AI and its development into action
plans, objectives and indicators in the
different documents analyzed illustrate the
challenges that these strategies pose to the
State apparatus and its conventional modes
of operation. The cross-cutting impact and
the imperative need to coordinate strategies
between different players in the public sector,
but also with the private sector and the civil
society, appear as a fundamental challenge
that tests the conventional institutional design
of state agencies that have to account for the
implementation of these strategies.
In terms of alliances and cooperation with
other sectors, the strategies make few
references to alliances with the civil society,
except for the documents of Argentina and
Mexico, and cooperation and incentives for
the involvement by and with corporate
players are the most outstanding ones in the
documents. The involvement of the academy
and the scientific sector is clear in all the
cases, where the necessary participation of
this area for the generation of knowledge and
for
the
development
and
national
implementation
of
AI-based
tools
is
underscored.
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AI and data governance strategies,
a cross-cutting dilemma that
jeopardizes modularity
Finally, we will delve into the analysis of the three challenges posed by an
AI governance scheme that were outlined at the beginning of this work:
information asymmetries, the need to generate a regulatory consensus
and the imbalance in government mechanisms, particularly regarding data
governance of the AI national strategies.
Information asymmetries in data governance are addressed as a problem
in all the strategies, although they are much more explicit as work axes in
the strategies of Argentina, Mexico and Uruguay. They aim not only at the
promotion of capacities in technical aspects of the data science and
automated learning, but also at the strengthening of amplified citizenship
in terms of opportunities, challenges and risks entailed by these systems.
An AI that respects human rights and privacy appears as one of the main
regulatory elements that take us to the second dimension related to
regulatory consensus and the most appropriate instruments.
In this regard, the environment of public policies in the region tends to lean
on regulations attuned with the European model of personal data
protection, although, on the other hand, the stress on innovation, both
technical and regulatory (sandbox), proposed by all the initiatives is not
developed with the same degree of specificity, except for the case of
Colombia, whose vision of the strategy is clearly more oriented towards
innovation and the adoption of AI than the others. From the analysis we can
get that, on the one hand, there is a general framework of human rights and,
in particular, privacy arises as an element to be protected, in some cases, by
means of solutions that consider the principle of “privacy by design”, as in
the case of Argentina’s plan. On the other hand, there is a rise of ambitions
related to innovation expressed more vaguely than the protection of data,
which in all the countries analyzed has a bias towards a regime of personal
data protection harmonized with the one of the European Union.
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We find relevant variations and points of contact in terms of approaching
the issue of data governance. When it comes to similarities in the
approaches to data governance, the role of the State as producer,
coordinator between sectors and promoter of data demand is
acknowledged. There is a common view about the need to pursue
strategies to reuse and share data between the private and the public
sectors. In terms of distances between the strategies, there is greater
emphasis on some stances related to recommendations that encourage
privacy by design (Argentina, Uruguay) and a specific acknowledgment of
other existing processes in data management (beyond protection and
privacy), as is the movement of open data, which is also very much present
in these two countries and has an influence on the definition of data
governance within the framework of the AI national strategy.
The fact that anonymity cannot be ensured through deep learning
techniques form a technical point of view constitutes a problem, so in
those cases in which we operate with data, and not just personal data,
since those techniques make it potentially possible to identify individuals,
the delineation and implementation of protocols should be considered.
The stress on the different strategies in the development of databases,
their interoperability, the capacity to share data and databases among
actors and sectors leads us to consider a series of instruments that
challenge legal and regulatory principles present in the national contexts
examined from their practice and implementation. This imbalance between
regulations and practices regarding data governance and the multiple
levels that affect it appears as one of the most important challenges.
These aspects are inseparable from key questions about AI governance
mechanisms –who, how, what for-, which the strategies analyzed largely
refer to. In the cases of Argentina and Mexico, it is also essential to
highlight that the new administrations that took office at the end of 2019
and at the end of 2018, respectively, present uncertainty about the
continuity of these policies. They also show that, regardless of what seems
to be the relentless advancement of these technologies, the timing of
States and the adjustments and adaptations resulting from the changes in
the administration have deep consequences for these topics as well.
Lastly, in terms of addressing a final discussion about the theoretical AI
governance model that this work has taken on, the positioning of data
governance at the base technical level put forth by the scheme of Gasser
and Almeida (2017) developed at the beginning should be reviewed as the
considerations about data governance collected by this research not only
aim at the development of more robust algorithmic techniques at the base,
but they are also a constituent part of the dilemmas presented in the
second layer (ethics), and the third layer (social and legal). Data
governance is not a phenomenon that is limited to the corporate
dimension related to safety and efficiency in its management. Therefore,
this problem becomes a cross-cutting element for all AI governance
because, on the one hand, data are the essential raw material for the
development of AI systems, but their treatment conditions the guarantees
and social pacts in terms of privacy, availability, opening and
interoperability found on the upper layers of the modular model.
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Discussions about these principles, which have been going on for several
decades, become alive in the face of the AI scenario and pose a threat for
modularity as a governance model for AI, imposing conceptual, political
and practical challenges to maintain the outlook of necessary complexity
as well as the capacity for management response.
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Artificial intelligence (AI) is poised to yield significant productivity
gains, with manifestations in improved national competitiveness,
transformed delivery of public services and economic and
developmental benefits. For the Caribbean, harnessing this
potential could be the solution to several ongoing developmental
challenges. However, such benefits can become quickly eroded if
the associated ethical risks of these technologies are not properly
addressed. Consequently, any discussion aimed at seizing AI’s
benefits must not focus solely on potential applications, but must
also include some level of dialogue related to ethical concerns.
Against this background, this paper not only assesses the state of
play of AI in the Caribbean and its potential utility, but also
addresses three related ethical concerns, notably unemployment
fears due to increased automation, biased outcomes in AI and
implications for privacy and data protection.
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Introduction
Contextual Background
Considered the next digital frontier, Artificial Intelligence (AI) has received
increasing global attention, but remains a term without a universally
accepted definition. According to the Organisation for Economic
Cooperation and Development (2016), AI includes machines and systems
with the ability to acquire and apply knowledge and to execute intelligent
behaviour, such as learning, reasoning, sensing and decision-making. AI
systems can be purely software-based operating within the virtual world
(speech and face recognition systems, search engines, voice assistants,
etc.) or embedded within hardware devices (autonomous cars, advanced
robots, drones, etc.), but their defining characteristic resides in their
cognitive abilities (European Commission, 2018). Thus, rather than
conceptualizing AI in a singular sense, it is necessary to recognize the
term’s expansive portfolio within current technological developments and
processes (European Union Agency for Fundamental Rights, 2019).
AI is poised to yield significant productivity gains, with manifestations in
improved national competitiveness, transformed delivery of public
services and economic and developmental benefits (United Nations
Economic and Social Commission for Asia and the Pacific, 2017). For the
Caribbean, harnessing this potential could be the solution to several
ongoing developmental challenges. However, such benefits can be easily
eroded by the far reaching consequences of the associated ethical and
legal implications of these technologies. To conceptualize such, one only
needs to consider the implications of increased automation on job
security; or think about the potential privacy invasion stemming from
unfettered access to data by these systems; or consider their potential to
exacerbate existing inequalities by producing biased outcomes. So
although it is easy to become mesmerized by the wonder and hype of
advances in AI, great consideration must still be given to the important
societal concerns raised by these technologies.
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Research Overview
Against this background, this paper aims to bring increased
visibility to the field of AI in the Caribbean, primarily through
discussion focused on (potential) applications and ethical
considerations. With that in mind, the paper is divided into two
main sections. Section 1 assesses the current state of play of AI
in the Caribbean, while commenting on the potential utility of
such technologies within developmental areas in the region,
notably – in healthcare, agriculture and education. Section 2
develops a discussion which addresses three main ethical
concerns, namely the implications of AI on job security; the
potential for AI to produce biased outcomes; and the
implications of AI’s data requirements on data protection and
privacy.
The findings and analyses of this paper are limited primarily to
the Caribbean Community (CARICOM)1. This paper was
compiled exclusively from desk research and official databases
such as the World Bank, the United Nations, the World
Economic Forum and the Organisation for Economic
Co-operation and Development, among others were used to
source statistical data. Reports from local news outlets were
also used in order to gather insight on the relevant activities of
individual CARICOM Member States. Limitations included data
constraints and the lack of previous studies on AI particularly
related to the Caribbean.
It is envisioned that this paper’s discussion will not only
encourage thought provoking dialogue on AI in the Caribbean,
but that it will also promote future research capable of better
positioning the Caribbean to take advantage of the new
opportunities presented by AI.
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1 CARICOM is a common market
comprised of fifteen Caribbean
states including: Antigua and
Barbuda, The Bahamas, Barbados,
Belize, Dominica, Grenada,
Guyana, Haiti, Jamaica,
Montserrat, Saint Kitts and Nevis,
Saint Lucia, Saint Vincent and the
Grenadines, Suriname, and
Trinidad and Tobago. Its goal is to
promote economic integration
and cooperation amongst its
members. It remains one of the
primary institutions under which
regional efforts for the Caribbean
are mobilized and enforced
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Section 1: The state of play
of AI in the Caribbean
The Caribbean’s engagement with AI can be analysed from three
perspectives, notably:

(i)

AI-related research and development (R&D)

(ii)

Application of AI technologies

(iii)

AI-related policy

AI-related R&D

2

Note that figure 1
only captures
government investment,
overall investments for
these countries
substantially increases
when private investments
are considered.
3
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Trinidad and Tobago
had the highest GDP
(USD 23 billion) while
Montserrat had the
lowest GDP (USD 62
million), among
CARICOM member
states during 2018.

Globally, advanced economies are investing billions of dollars into
AI-related R&D (see Figure 1). In fact, when compared to the size of
some Caribbean economies, the magnitude of these investments2 far
outweigh total GDP. Consider the GDP of CARICOM Member States in
2018, which ranged from USD 23 billion to USD 62 million3 (United
Nations, 2020). Evidently, some countries are investing more into AI
R&D than the total GDP of CARICOM’s largest economy. Rather than a
simple comparison, this revelation highlights the significant financial
constraints that Caribbean states are likely to face even with the best
intentions to promote AI-related R&D, especially without private sector
investment or foreign direct investment (FDI).
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Government Investment in AI R&D for Select Leading Countries
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Figure 1. Government Investment in AI R&D for Select Countries - Source: Author's compilation from Organisation for
Economic Co-operation and Development (2019); Loucks et al. (2019); Acharya and Arnold (2019); Congressional Research
Services (2019); Cornillie (2019). Note for China, there are no official government investment figures but estimates range
between USD 2 to 8.4 billion. Note for the USA, this figure represents the Federal Government’s proposed investment in
unclassified AI R&D.

COUNTRY

R&D EXPENDITURE
(% OF GDP)

YEAR

Data, where available, indicates that
Trinidad & Tobago
0.09
2016
Caribbean economies spend very little on
R&D (see Table 1), and the extent to which
such spending is attributed to AI or related
Jamaica
0.06
2002
digital fields is unknown. Regarding FDI,
more current information is available, which
St. Lucia
0.33
1999
shows that in 2019 FDI inflows (excluding
St. Vincent & the
offshore financial centres) to the Caribbean
0.30
2002
Grenadines
declined by 32% to USD 3 billion (United
Nations
Conference
on
Trade
and
Development,
2019).
Traditionally,
Table 1. R&D Expenditure of Caribbean Governments Source: Author's compilation using data from World Bank
investments
in
commodities
have
(2020a).
underpinned the region’s FDI inflows but a
continuous shift towards infrastructure and
consumer goods particularly related to
information and communication technology
(ICT) has emerged, and is expected to
experience steady growth (United Nations
Conference on Trade and Development,
2019). Although there is no clear indication about the overall amount of
FDI explicitly dedicated to AI-related R&D in the Caribbean, investments
in related areas like ICT and digital transformation provide some evidence
of relevant activity (see Table 2).
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COUNTRY

Barbados

Grenada

PROJECT

AMOUNT (USD)

FUNDING SOURCE / ASSISTANCE

Public Sector Modernization
Programme – This aims to
increase digital channels for
public services and to
strengthen the development of
a digital economy.

40 million

Inter-American Development Bank Loan
(approved in 2019)

Digital Government for
Resilience – This involves a
digital transformation in the
delivery of public services.

15 million

IDA Credit - World Bank
(approved in 2019)

ICT Centre For Excellence and
Innovation – Amongst the
objectives of the centre include
the establishment of a virtual
reality lab for the promotion of
technologies in the area of AI.

N/A

Government of India
(Government of Grenada signed an
agreement in 2008 with the
Government of India to finance this
centre)

St. Vincent & the
Grenadines

ICT Technical Cooperation
Project - This project has three
main objectives including: to
develop a National ICT Centre;
enhance e-government
capabilities; and transfer
Taiwan's comparative
advantages in the ICT sector.

N/A

Taiwan International Cooperation and
Development Fund
(Project duration: 2011/1/1 – 2015/11/7)

St. Kitts & Nevis

National ICT Centre Re-opens –
The National ICT Centre was
first opened in 2007 as part of
an agreement between the
Republic of China (Taiwan) and
the Government of St Kitts and
Nevis on cooperation in
information and communication
technology. It has since been
enhanced and re-opened in
2018.

N/A

Republic of China (Taiwan)
(Established in 2007)

ICT Centre – The Government
of India established an IT
Centre under the ICT Capacity
Development Project in
Jamaica.

N/A

Government of India
(Established in 2009)

Jamaica

Table 2. ICT-related Investments in the Caribbean - Source: Author's compilation from Inter-American Development Bank
(2019); World Bank (2019); Government of Grenada (2011); Taiwan International Cooperation and Development Fund
(2020); The St. Kitts Nevis Observer (2018); Jamaica Information Service (2008) – Note that this is not an exhaustive list.

More directly there are three cases of FDI specifically linked to the
promotion of AI-related R&D across various Caribbean islands (see Figure
2). The examples of GIBC Digital and OJO Labs (Figure 2), reflect a familiar
Caribbean experience where promised outcomes from FDI are not always
fulfilled, much to the detriment of the host country. Furthermore, it
highlights the sustainability challenge whereby projects financed through
various funding programmes are often not developed in such a way to
support their continued existence. For this to occur especially in AI-related
R&D, the Oxford Government AI Readiness Index suggests that countries
must be able to connect their academic resources with private and public
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capital (Oxford Insights and International Development Research
Centre, 2019). Consistent with this logic, is the bmobile-University of
the West Indies (UWI)4 Innovation Lab powered by Huawei (Figure
2). This tripartite agreement which leverages existing academic
resources with private and public capital is expected to be pivotal in
the commercialization of academic research in the field of emerging
technologies.

GIBC DIGITAL

OJO LABS

GIBC Digital is an American
firm specialized in
automation, AI, machine
learning, data visualization
and business intelligence.

OJO Labs is an American
technology-driven firm
founded on the desire to
improve decision-making
by bringing technologies
like AI and people together.

In 2018, GIBC Digital sought
to establish a
“state-of-the-art” Data and
AI Centre in Grand
Bahamas, the Bahamas.
Expected completion for
the centre was forecasted
for 3 years, with an initial
investment of USD 2.5
million and a subsequent
investment of USD 1 million.
During 2019, GIBC Digital’s
physical office in Grand
Bahama was closed, with
little known about the
project’s future
continuation.

During 2017, OJO Labs
announced its intention to
open an AI Training and
Call Centre in Vieux Forte,
St. Lucia
More than three years later,
it appears that little
emphasis has been
attributed to the
development of the
centre’s AI component.

HUAWEI
Huawei Technologies Co.
Ltd. Is a Chinese
multinational technology
company, providing
telecommunications
equipment and consumer
electronics.
In 2019, Huawei donated
USD 13 million in equipment
as part of a tripartite
agreement between the
University of the West
Indies (UWI) St. Augustine
Campus, bmobile
(Trinidadian
telecommunications service
provider), and itself, for a
“state-of-the-art”
Innovation Lab at the
University of the West
Indies, St. Augustine
Campus in Trinidad and
Tobago.
This lab aims to create an
environment where
emerging technologies
even in the field of AI can
be locally researched,
developed and tested.

Figure 2. FDI Related to AI R&D - Source: Author's compilation from The Bahamas Investor (2018); Robards
(2019a); Aurelien (2018); UWI (2019a).

It is worth considering the capacity of the region’s
existing academic framework for supporting the
development of AI-related R&D. Education remains a
priority for Caribbean economies (see Table 3), but
concern about the system’s ability to meet the
emerging needs of the fourth industrial revolution
exposes a need for reform5 (Caribbean Examination
Council, 2015). At the tertiary level where research is
encouraged there are various institutions across the
Caribbean, however, this analysis focuses on the
region’s main tertiary institution - The University of the
160

4 The UWI is the region’s leading tertiary
institution serving the higher education and
research needs of primarily the
Commonwealth Caribbean.
5 Although subjects like Information
Technology and Computer Science provide
basic exposure for students at secondary
school, there is a need for greater integration
of technologies into the region’s education
system in a way that develops life-long digital
skills. Furthermore, Trinidad and Tobago’s
Minister of Education, Anthony Garcia, has
announced his intention to introduce AI in all
schools across the island (Hassanali, 2019).
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West Indies (UWI)6. Although criticized for
producing insufficient research on big-idea
projects and topical issues (Matthews, 2018),
the UWI has been involved in some AI-related
R&D
activities.
Apart
from
the
aforementioned Innovation Lab, the UWI St.
Augustine Campus hosted two AI solutions
workshops in conjunction with Google during
2019 (UWI, 2019b); as well as a distinguished
open lecture in 2018 by Nell Watson7 entitled:
“AI and Educating for Tomorrow” (UWI, 2018).
Furthermore, the UWI Mona Campus’ Faculty
of Science and Technology has developed
various research groups that have produced
different AI-related research projects and
publications (see Annex 1). However, it is
worth noting that the UWI’s overall AI-related
publications are few when compared to other
research areas and they tend to focus more
on the functional design features of AI
technologies, rather than softer aspects such
as ethical and legal implications (see Annex
1). Nevertheless, across campuses at both
under-and postgraduate levels not only are
there courses explicitly addressing the
fundamentals of AI, but there are also other
courses which address related areas like
ethics,
data
mining,
algorithms,
programming, etc. (see Annex 1) – all
important areas within AI ecosystems. Thus,
while AI research in the region appears
presently limited, it is evident that there is an
existing framework especially in faculties like
Science and Technology where potential
academic resources can be leveraged to
support and encourage AI-related R&D.
Furthermore, recognizing that this analysis
only considers the UWI, it would be useful to
consider
the
R&D
work
of
other
technology-focused
tertiary
institutions
across the Caribbean.
Overall, findings under this subheading are
indicative of minimal AI-related R&D activity
in the Caribbean. However, as increasing
attention is paid to advances in this area and
more partnerships are formed, greater
momentum and financing for AI-related R&D
should occur in the Caribbean.

COUNTRY

EDUCATION
EXPENDITURE
(% OF GDP)

YEAR

Antigua & Barbuda

2.5

2009

The Bahamas

2.2

2000

Barbados

4.7

2017

Belize

7.4

2017

Dominica

3.4

2015

Grenada

3.2

2017

Guyana

6.3

2017

Haiti

2.4

2016

Jamaica

5.4

2018

St. Kitts & Nevis

2.6

2015

St. Lucia

3.8

2018

St. Vincent &
the Grenadines

5.8

2017

Trinidad & Tobago

3.1

2003

Table 3. Government Expenditure of Education - Source:
Author's compilation using data from World Bank
(2020b).

6 The UWI is the region’s leading tertiary institution
serving the higher education and research needs of
primarily the Commonwealth Caribbean with its five
campuses which include: open campuses (located across
various islands), the Cave Hill Campus (in Barbados), the
Mona Campus (in Jamaica) and the St. Augustine
Campus (in Trinidad and Tobago).
7 Nell Watson is a keynote speaker specialized in areas
of technology and entrepreneurship.
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Application of AI Technologies
AI is poised to yield significant productivity gains, with manifestations in
economic and developmental benefits, improved national competitiveness
and transformed delivery of public services. According to
PricewaterhouseCoopers (2017), the application of AI technologies could
contribute USD 15.7 trillion to the global economy by 2030, with an
expected gain of USD 0.5 trillion for Latin America. Similarly, the
Inter-American Development Bank (2018) predicts that AI applications
could boost regional GDP for Latin America and the Caribbean in the
mid-term to 4%. However, the amount of this attributed to the Caribbean,
if at all, is unknown - which is not surprising when considering that studies
focused on Latin America and the Caribbean as a region are often more
reflective of Latin American countries. Studies dedicated to the application
of AI technologies in the Caribbean appear minimal but a recent
contribution by researchers of the Inter-American Development Bank
sought to informally contextualize the use of AI technologies as solutions
to the region’s ongoing developmental challenges (Smets and Deyal,
2018).

8 The OECS is a
regional grouping
formed mainly among
the CARICOM’s “least
developed” countries.
The protocol
members which enjoy
full membership
include: Antigua and
Barbuda, Dominica,
Grenada, Montserrat,
St Kitts and Nevis, St
Lucia and St Vincent
and the Grenadines.
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At present, there is limited data on the use of AI in the Caribbean and
absent such information conclusive findings are difficult to obtain. Figure 3
however, provides insight into some of the current applications of AI
technologies across the Caribbean which have been publicly reported.
From analysing these examples, partnerships with specialized foreign firms
emerge as the general approach towards the application of AI
technologies within these different sectors across the Caribbean. Although
Figure 3 features examples at the national level, the Organisation of
Eastern Caribbean States8 (OECS) Commission recently signed an
agreement with Facebook Caribbean to utilize Facebook’s Disaster Maps
on a regional scale to improve emergency response ahead of the 2019
hurricane season (OECS, 2019). While it is not clear whether Facebook’s
Disaster Maps is an AI powered tool, there certainly is scope for it to
become one if consistent with the observed trend in Facebook’s other
Data for Good projects which are increasingly relying on AI technology.
Evidently then, there exists AI application in the Caribbean at the national
and potentially regional levels, but without further data it is difficult to
ascertain the level of engagement that the region’s private sector has had
with AI technologies.
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Click2Clear
(The Bahamas)

BICCo & RoadBotics
(The Bahamas)

Click2Clear is a new customs
management portal used in the
Bahamas which according to public
reports has incorporated elements of AI
technology to detect inconsistencies in
import trends and prices in order to
plug revenue leaks and expose
potential cases of fraud and tax
evasion.

The Bahamas Industries and Construction Company Limited (BICCo) recently
partnered with RoadBotics, an American firm specialized in AI-based road
assessments, in order to utilize AI
technology to conduct road assessments across the Bahamas.

The Hunt for the
Crystal Maiden
(Belize)

SIMM & Georgetown
Public Hospital
(Guyana)

It was reported that the Belize Tourism
Board (BTB), in conjunction with ICF
Olson (a global marketing agency),
developed an interactive game, “The
Hunt for the Crystal Maiden”, which
utilized AI technology to create an
immersive experience and elevate
Belize’s traditional tourism campaign,
by drawing awareness to the island’s
underrated tourist attractions.

The Society for Imaging Informatics in
Medicine (SIIM) recently announced an
AI collaboration with the Georgetown
Public Hospital in Guyana, granting the
hospital access to AI innovations in this
field.

Figure 3. Reported Cases of AI Application in the Caribbean – Source: Author’s compilation from local newspaper reports including Robards (2019b); The Tribune (2019); Thangavelu (2019); and ICF Olson (2019). Note –
this is not an exhaustive list of cases of AI application in the Caribbean, rather it is a compilation of publicly
reported cases of such.

Although the aforementioned examples capture the use of AI technologies
in different areas like the medical field, customs management,
construction, tourism, and disaster management, there is also significant
utility for the application of AI technologies in other fields across the
Caribbean, personal deductions of such are highlighted in Boxes 1,2 and 3.
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HEALTH & WELLNESS
Brief Situational Overview
The Caribbean has the highest mortality rate for non-communicable
diseases (NCDs), with 7 out of 10 deaths being NCD related. Added to this,
the region suffers from a critical nurse shortage. These two factors,
coupled with other resource constraints continue to hinder effective
healthcare across the region.
Potential AI Utility / Solutions
Against the identified challenges of the region, relevant applications of AI
in areas of diagnostics, lifestyle management and delivery of healthcare
services are briefly highlighted below.
Through data mining, AI systems can better predict, identify and
monitor NCDs, with 99.5% accuracy. Recently, the start-up company
Fedo, developed a risk stratification AI system to predict patients’
susceptibility to 7 different types of NCDs; while another start-up
VITL, leveraged an AI engine to diagnose patients’ nutritional needs
and deficiencies, using a broad range of lifestyle and diet data points.
Access to such technologies could play a pivotal role in the
transformation
of
the
region’s
healthcare
system
from
treatment-based towards preventative-based healthcare. Not only
does this transformation substantially reduce treatment costs, but it
also encourages the development of a healthy population and
workforce, which translates to productivity gains.
The development of AI virtual assistants to aid in the provision of
healthcare services and clinical workflows are being streamlined in a
manner that saves time and resources. Consider Dragon Medical
Virtual Assistant which utilizes AI to deliver sophisticated
conversational dialogues and healthcare skills that automate high
value clinical tasks from chart search to computerized physician order
entry. Leveraging the potential of such technologies could alleviate
delays stemming from labour shortages, and significantly improve the
region’s quality of service.
Ethical Considerations
As with all AI applications, there is the largescale question of the impact
that automation will have on job security. Additionally, access to patient
data which is needed to train AI systems is likely to raise privacy concerns,
especially given the sensitive nature of healthcare information. Even more
concerning will be cases of unintended consequences (serious harm,
death, misdiagnosis, etc.) which will unveil legal issues like malpractice and
product liability. Cultural acceptance of such technologies in sectors
traditionally dominated by ‘human-interaction’ must also be considered.

Box 1. The Potential Utility of AI in the Caribbean's Health & Wellness Sector – Source: Author’s compilation
using information from Healthy Caribbean Coalition (2017); Smets and Deyal, (2018); Mindfields (2018);
Nuance (2019); OECD (2019); and Rigby (2019).
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AGRICULTURE
Brief Situational Overview
Agriculture is a strategic sector for the Caribbean, not only in terms of food security
but also as a key economic driver, providing a valuable source of foreign exchange and
employment. However, in recent years despite geophysical advantages (conducive
climate and fertile lands), the sector has fallen in crisis due largely to significant
contractions in traditional exports, resulting from an erosion of trade preferences.
Subsequently, regional agricultural production has declined, resulting not only in
significant foreign exchange losses and a rise in unemployment, but also an increasing
food import bill for the region, which is expected to reach USD 8-10 billion by 2020.
With over 80% of food being imported into the region, CARICOM countries are now
classed as net food importing developing countries, a status which increases their
vulnerability and threatens food security.
Potential AI Utility / Solutions
Crop and soil monitoring have been significantly enhanced by AI applications like
Plantix, which correlate software algorithms with particular foliage patterns to
identify nutrient deficiencies in soil, plant diseases and plant pests with 98%
accuracy. aWhere uses AI technology in conjunction with satellites to predict
weather conditions and analyse crop sustainability. Utilizing such technologies
can directly increase the region’s agricultural yields by reducing weather and
pest-related losses. Such yield increases can subsequently reduce the region’s
food import bill.
Agricultural robots are being developed to handle tasks such as harvesting and
weeding. See and Spray is an AI-powered weed control robot which utilizes
computer vision to monitor and precisely spray weeds on cotton plants, while
reducing herbicide expenditures by 90%. Furthermore, Harvest CROO Robotics
developed a robot capable of harvesting 8 acres of strawberries in a day, a task
which would require on average 30 workers. The application of such
technologies can yield significant cost-saving and productivity gains, capable of
improving the region’s competitiveness in this sector, which is particularly
beneficial for increasing the region’s agricultural exports.
Ethical Considerations
Various ethical considerations remain at play, some of which include: concerns of
unemployment due to the automation of human tasks, a widening digital divide
created by expensive costs which may limit access to these technologies by some
farmers and data protection concerns. Beyond ethical implications, the physical
infrastructure will also need to be reconfigured in order to render farmland amenable
to the data collection that makes AI possible. Additionally, farmers will need to be able
to interpret these results which may require a level of re-training in this sector.

Box 2. The Potential Utility of AI in the Caribbean's Agricultural Sector – Source: Author’s compilation using information from
International Labour Organization (2006); Food and Agriculture Organization of the United Nations (2015); Smets and Deyal,
(2018); Sennaar (2019); Mateescu and Elish (2019) and Ryan (2019).
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EDUCATION
Brief Situational Overview
Outlined within the CARICOM Human Resource Development 2030 Strategy is a
strategic priority focused on reforming the education system, particularly the basic
education, lifelong learning and tertiary education sectors. Under this priority are
broad imperatives which include improving educational access, equity, quality and
relevance. Among the identified needs are the design of multiple and flexible curricular
pathways, adequate student support for disabled and special needs learners, greater
alignment of skills development with needs of the digital economy and increased use
of technologies, among others.
Potential AI Utility / Solutions
AI technologies can be used to ‘hyper’ personalize learning through the
development of personalized curriculums. By mapping a student’s strengths and
weaknesses against their learning plan and trajectory, different algorithms
embedded within these systems are able to develop a road map of how a student
learns. This not only allows students to better navigate through different content
materials but also allows teachers to be better positioned to meet the individual
needs of their students. Certainly, in the context of designing multiple and flexible
curricular pathways, the consideration of AI technologies might be useful for
CARICOM.
Telepresence robotics, which is increasingly incorporating AI components, has
particular utility for disabled or special needs students. Such technology allows
for continued learning even in cases of emergencies or crises since it allows
students who are unable to attend school to still be educated at home or even in
a hospital. Such technology can be leveraged by CARICOM to ensure inclusive
access to education.
The ’Simpler Voice: Overcoming Illiteracy’ IBM Project uses AI to help illiterate adult
learners or those with low literacy levels. It translates texts while providing a basic
definition through verbal and visual aid. In member states with low literacy rates
this technology could potentially break barriers.
AI technologies can also be used to automate administrative tasks such as grading
and processing applications. While machines have already been used to grade
multiple choice tests, reports suggest that soon AI technologies may be capable of
assessing written responses. This would allow teachers more time to focus on their
students.
Ethical Considerations
Where AI technologies are used for administrative tasks such as accepting or rejecting
student applications, concerns about unfair discrimination can arise. Where such
technologies use large concentrations of data from students and teachers privacy
risks will become a concern. Furthermore, in cases where AI-generated decisions
meant to guide a student’s learning process are wrong then liability becomes an issue.
The question of emotional intelligence and the capacity of these technologies to
extend such especially within a diverse context like the classroom is also an equally
important concern.
Box 3. : The Potential Utility of AI in the Caribbean's Educational Sector – Source: Author’s compilation using information from
United Nations Educational, Scientific and Cultural Organization (2019); CARICOM (2017).
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The examples in Boxes 1,2 and 3 should not
be viewed as a list of exhaustive applications,
especially when considering the far-reaching
nature of AI across a vast number of sectors
worldwide. Rather, they simply serve as
thought-provoking suggestions to encourage
further research on potential applications of
AI in the Caribbean. However, despite the
potential that these technologies may hold,
especially as it relates to solving some of the
region’s ongoing developmental challenges,
findings from the Oxford Government AI
Readiness Index suggest that Caribbean
governments are not necessarily well placed
to take advantage of the benefits deriving
from AI technologies - evident by their low
rankings in Table 4. Considering that these
results are compiled to capture a
government’s current capacity to use AI
technologies based on existing governance
frameworks, infrastructure and data, skills
and education, and government and public
services, then the region’s low results are
reflective of the need for improvement in
these areas.

COUNTRY

RANK

SCORE

Trinidad & Tobago

73

5.038

Jamaica

87

4.476

The Bahamas

133

2.527

Barbados

135

2.430

142

2.230

Dominica

143

2.191

Antigua & Barbuda

144

2.099

Guyana

145

2.094

St. Vincent &
the Grenadines

149

2.052

Haiti

150

2.034

St. Lucia

153

1.091

Suriname

155

1.769

St. Kitts & Nevis

1.086
Moreover, recognizing that this Index
164
Grenada
captures only the government’s capacity, it
begs the question as to whether the adoption
171
0.745
Belize
of AI technologies should be championed by
the government or by the private sector. If
the response is government, then the limited
Table 4. Government AI Readiness Index – Source: Author’s
adoption of even the most basic emerging
compilation using data from Oxford Insights and
technologies by the region’s governments
International Development Research Centre (2019).
(see Table 5) is problematic. Whereas, if it is
the private sector, then the observed lack of a
dynamic and innovative private sector across
the region (Ruprah and Sierra, 2016) becomes a major obstacle in this
regard. However, it is more constructive to consider the role that both
entities must play. Governments must not only lead by example in their
adoption of emerging technologies, but must also ensure that the
necessary frameworks are developed and enforced to allow full utilisation
of such technologies by the private sector, who too must develop an
innovative appetite. When considering the reported weak links between
the private sector and universities, research centres, laboratories or even
other companies in the same sector (Dohnert, 2017), fostering greater
collaboration could greatly assist in making the region’s private sector
more innovative.
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COUNTRY

RANK / 143

SCORE
(1-7 BEST)

Guyana

89

3.6

Jamaica

94

3.5

Trinidad & Tobago

96

3.5

Barbados

101

3.5

Suriname

133

2.7

Haiti

140

2.5

Evidently then, based on the overall findings
and recognizing the significant data
constraints under this perspective, the
current application of AI systems and
technologies across the region appear
limited, but potential for significant uptake is
also evident, especially if measures are taken
to improve the region’s AI readiness through
government action.

AI-related Policy

The potential benefits of AI can be quickly
eroded if society is not protected from
adverse associated effects, much like those
Table 5. Government ICT Usage - Author's compilation of
mentioned under the ethical considerations
data from World Economic Forum (2015) - Note that for
in Boxes 1,2 and 3. Some of the
other CARICOM countries no data was available.
considerations identified include invasion of
privacy, job loss, bias, serious injury or even
death, among other issues. Such important
societal concerns signal the need for regulation, but in an
innovation-driven field like AI, some argue that precautionary regulation at
early stages can hinder future development. While compelling arguments
exist for no regulation, especially in initial stages, in no instance should they
be used to negate the government’s role in protecting society. Rather,
Dawson (2017) proposes a change in terminology from ‘regulation’ to
‘policy’- noting the flexibility and pro-innovative attitude associated with
the term ‘policy’, compared to the restrictive perception evoked by the
term ‘regulation’. Here, AI-related policy refers to public policies which aim
to maximize the benefits of AI technologies, while simultaneously
minimizing potential risks (Dutton, 2018). For policymakers however, the
challenge at hand lies in the ability to understand a constantly developing
field like AI in such a way that allows effective policies to be developed.
This observed knowledge deficit at governmental levels worldwide is owed
largely to the concentration of AI development and expertise in a few
select organizations (Dawson, 2017).
On the global scene, an uptake in the development of AI-related policies
and strategies has emerged (see Figure 4). Areas such as basic and
applied research, ethics, inclusion, data and digital infrastructure,
industrialization of AI technologies, future of work and skills, AI use in
government, and others are being increasingly addressed in different
national AI policies and strategies (Dutton, 2018). However, at present, no
Caribbean state has developed any AI-related policy nor has public
intention to do so been announced. While most Caribbean economies have
developed broad ICT policies and strategies throughout the years, very
few have developed targeted policies specifically addressing aspects of
the digital economy. In fact, it was only recently that Trinidad and Tobago
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developed and launched a National E-commerce Strategy (Republic of
Trinidad and Tobago Ministry of Trade and Industry, 2017). Apart from that,
issues like e-commerce, digital trade, AI and others, are broadly addressed
policy-wise under the banner of ICT. Absent an official strategic approach
or policy towards AI at both national and regional levels, ongoing buzz is
driven largely by educational seminars and conferences which tend to
focus on the area of future work and skills. For examples of such, consider
the “Artificial Intelligence – the Future of Accounting” conference hosted
by the Institute of Chartered Accountants of Trinidad and Tobago; or the
“Artificial Intelligence and Educating for Tomorrow” open discussion
hosted by the UWI Mona Campus’ Faculty of Science and Technology.
Such informational sessions directly speaking towards AI appear to be
gaining popularity in the Caribbean.

March:
Pan-Canadian
AI Strategy

May:
AI Singipore
Announced

October:
AI Strategy
2031

December:
Finland’s AI
Stategy

January:
Budget for AI
Taiwan

March:
April:
Ai at the Service First Workshop
of Citizens
for Strategy

2017

March:
July:
AI Technology Next Generation
Strategy
AI Plan

April:
UK AI
Sector Deal

May:
White House
Summit on AI

May:
Sweden’s AI
Strategy

June:
Towards an
Strategy in
Mexico

Fall 2018:
EU’s AI
Strategy

May:
AI R&D
Strategy

June:
Naional
Strategy for AI

Fall 2018:
Germany’s AI
Strategy

2018

December:
Three-Year
Action Plan

January:
Blockchain and
AI Tash Force

January:
Strategy for
Digital Growth

March:
France’s AI
Strategy

April:
Communication
on AI

May:
Australian
Budget

Figure4. AI Strategies & Policies by Governments Around the World - Source: Dutton (2018).

The Caribbean’s observed silence regarding either regional or national AI
policies or strategies may be owed to several factors including limited
resources, low priority interest and a reactive attitude. Battling the region’s
infinite needs with finite resources highlights a scenario of competing
interests among a crowded policy space, which makes it difficult to divert
attention towards areas considered to be of low priority. Nevertheless,
recognizing the potential that AI holds for the Caribbean it should not be
considered as low priority. However, with the Caribbean positioned to be a
net importer of AI technologies it is not unusual for the region to adopt a
reactive approach, as seen in previous cases where rules were shaped by
the Global North. This must not become an excuse for the Caribbean to
preclude itself from initiating AI-related policy discussion or participating
in global debates. Rather, recognizing that AI in the Caribbean remains
confined to nascent stages provides a unique opportunity for exploring
what actually needs to be discussed policy-wise, especially when
considering that once such technologies are implemented the region
becomes subjected to the same ethical and legal issues being discussed
globally.
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Drawing from the overall findings under this subheading, AI-policy
discussion remains either very limited, with the occasional mention in
broader ICT policies, or non-existent in some cases. However, it may gather
momentum as global attention towards this area increases.

Section 1: Summary
Findings
The analysis in Section 1 reveals that AI is still a very nascent field in the
Caribbean. Under all three perspectives (R&D, application and policy) there
are very limited levels of engagement.
Regarding AI R&D, there is limited existing research. Private sector
financing and FDI appear necessary for the development of AI research
centres. The existing academic framework at the UWI provides a basis
for the development of AI R&D and with greater private sector
collaboration it could be pivotal in advancing research in this field.
Concerning current AI application, without data it is difficult to
ascertain the region’s actual utilisation of AI technologies. However,
what is conclusive is the potential utility of such technologies for
solving some of the region’s ongoing developmental challenges.
Presently, different governments have displayed varying levels of
readiness as it relates to the exploitation of AI’s benefits, with Trinidad
and Tobago ranking the ‘most prepared’.
As it relates to policy, there are no regional or national AI-related
policies or strategies, but there appears to be a growing number of
informational seminars and sessions focused on aspects like the future
of work and skills in an AI context.
Overall, AI in the Caribbean currently remains confined to initial stages.
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Section 2: Conceptualizing
ethical considerations
of AI in The Caribbean
If the Caribbean is to truly harness AI’s benefits, discussion must not focus
solely on applications but must also address related ethical concerns. In
Section 1, Boxes 1,2, and 3 hinted at some potential ethical issues arising
from the widespread adoption and use of AI technologies in different sectors. According to the World Economic Forum (2016), the top nine ethical
issues associated with AI include:
Unemployment – increasing fears of job loss due to increased automation
and the use of robots;
Inequality – the potential for AI technologies to create an increasing wealth
divide;
Humanity – particularly the implication of machines on human behaviour
and interaction;
Artificial stupidity – the possibility of intelligent technology making
mistakes;
Racist robots – the generation of biased outcomes with discriminatory
effects;
Security – the importance of cybersecurity and data protection;
Evil genies – the possibility of unintended consequences which may be as
extreme as rogue AI;
Singularity – the ability to retain human control over such complex systems;
Robot rights – the ‘humane’ treatment of AI bots.
Certainly, each of these identified areas raises some important societal
concerns, which if not appropriately addressed can erode any potential
benefits that the application of AI technologies may yield. This section
discusses three of these ethical considerations within a Caribbean context.
These include unemployment fears due to increased automation and use of
intelligent robots, biased outcomes in AI and the implications of AI’s data
requirements on privacy and data protection.
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Addressing Unemployment Concerns Related to AI
in the Caribbean
The impact of AI on job security remains one of the most popular ethical
concerns, with growing fears that increased automation will yield
significant job loss and destroy lower incomes, subsequently having
negative implications for national income equality goals. In the Caribbean,
although the present uptake of AI technologies appears limited, concerns
of the impending impact on unemployment have already been voiced in
local news outlets. For example, in Barbados, General Secretary of the
Barbados Workers’ Union (BWU) Senator Toni Moore, noted the possibility
of some workers being displaced as a result of job loss from AI
technologies and digital transformation (Madden, 2019). Likewise, in
Jamaica, Dr Noel Brown Head of the School of Engineering and Associate
Professor at the University of Technology, noted that about 20% of jobs
will be eliminated by the use of AI in Jamaica (Williams, 2018). Evidently
then, even at such initial stages there is a growing level of awareness
surrounding AI and its associated unemployment concerns for the
Caribbean.

According to the Inter-American Development Bank (2018), the risk of job
loss due to AI can vary between 10-65%, but the forecasted impact for
Latin America and the Caribbean (LAC) lies in the middle of the spectrum
at 36-43%. Wholly transposing these predictions to the Caribbean’s reality
might be problematic, especially when considering that findings from LAC
studies are often more reflective of Latin American countries.
Subsequently, actual predictions for the Caribbean could potentially be
even higher. Nevertheless, what is conclusive is the potential for AI
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technologies to drastically change workplace environments across the
Caribbean. Undoubtedly, AI, like all other technological advancements will
eliminate several jobs but what remains understated is the many new jobs
that will be created. By 2022, despite the displacement of 75 million jobs
it is expected that AI technologies will create 133 million new roles,
yielding a net effect of 58 million new jobs (World Economic Forum 2018
and Chowdhry 2018). Such a process can be theoretically framed within
Schumpeter’s theory of creative destruction which postulates that “the
process of industrial mutation incessantly revolutionizes the economic
structure from within, incessantly destroying the old one, incessantly
creating a new one” (Schumpeter, 1942). Otherwise explained, innovation,
while destroying established firms, products and jobs, simultaneously
creates new industries, sources of wealth and employment (Dodgson and
Gann, 2010). Thus, amidst technological disruption human beings will
adapt to productivity improvements and find new ways to complement
these technologies, a process from which improved standards of living
should follow (Deutsche Bank Research, 2018). Recognizing this, the
conversation should change from a focused fear on job loss towards
equipping the current workforce with the skills needed to take advantage
of these new jobs. Additionally, without knowing how many of these new
jobs may “automatically” come to developing countries, it is important
that developing countries position themselves to be the home for such
jobs. This will require structural changes to existing infrastructures and
continued retraining of the workforce. Such a perspective has already
been voiced by Senator Toni Moore9, who expressed the need to retrain
and retool for the AI world rather than resist change (Madden, 2019).

9 General
Secretary of the
Barbados Workers’
Union (BWU).
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Successful navigation of AI-driven work environments will depend largely
on an employee’s digital skills and competencies. The United Nations’
Educational, Scientific and Cultural Organization (2019) proposed a
framework of digital literacy competency areas that are necessary for a
digital and AI-powered world. Some of the highlighted competency areas
included fundamentals of hardware and software, information and data
literacy, communication and collaboration, digital content creation, safety,
problem solving, and career-related competencies (knowledge of
specialized hardware/software for operating in a particular field such as
engineering). The question then, is whether the Caribbean’s workforce is
equipped with such skills. While it may be difficult to ascertain the availability
of competencies in these exact areas, measurements of individual ICT usage
(Table 6) and digital skills among the active population (Table 7) can be used
as proxies to gauge the region’s level of digital literacy. Drawing from the
results in Table 6 and 7, what is evident is the lack of data in this area, which
is not surprising when considering that the United Nations’ Educational,
Scientific and Cultural Organization (2019) noted the global need for data to
be collected in order to develop a global framework for measuring digital
literacy. Additionally, there is an observed disparity in the endowment of
digital skills across the region based on existing data. Countries like Trinidad
and Tobago, Barbados and Jamaica, appear to have higher digital literacy
rates than other member states for which data is available. Yet even within
these countries there is still a need for the continuous development of digital
skills so that existing rankings can be improved.
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RANK / 143

SCORE
(1-7 BEST)

COUNTRY

RANK / 140

SCORE
(1-7 BEST)

Barbados

40

5.2

Trinidad & Tobago

54

4.4

Trinidad & Tobago

58

4.5

Jamaica

79

3.9

Suriname

83

3.4

Haiti

136

2.8

Jamaica

84

3.4

Guyana

107

2.6

Haiti

131

1.9

COUNTRY

Table 7. Digital Skills Among Active Population Source: Author's compilation using data from
World Economic Forum (2018). Note that for other
CARICOM countries no data was available.

Table 6. Individual ICT Usage - Source: Author's
compilation using data from World Economic
Forum (2015). Note that for other CARICOM
countries no data was available.

Whose responsibility is it to ensure that the
workforce is equipped with such skills?
Retraining and retooling must begin from as
early as the educational stage. In other
words, educational systems and learning
must evolve to match the needs of a
changed workplace. While there are
currently
pockets
of
technological
involvement in the region’s educational
system, it is not sufficient to ensure that
graduates develop the skills needed for the
21st century economy and society (Madden,
2019). According to Dr. Warren Smith,
President of the Caribbean Development
Bank (CDB), the region risks falling behind
due to low enrolment levels in STEM
(science, technology, engineering and
mathematics) subjects which are becoming
increasingly important for the future jobs
likely to be created by the proliferation of AI,
cloud computing automation and other
technologies (CARICOM Today, 2019). Dr.
Smith highlighted that for the Caribbean
such
jobs
may
include
innovation
professionals, artificial and machine learning
specialists, robotics and software engineers,
data analysts, and social media experts,
among others (CARICOM Today, 2019).
Evidently then, Caribbean governments
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must transform the education system in such
a way that it adopts a life-long learning
approach towards the development of digital
skills (Madden, 2019; Williams 2018; and
Kuroda, 2019). The onus is also on the private
sector to drive training. In fact, studies show
that 39.3% of job seekers consider growth
and training opportunities as important
aspects when evaluating job prospects – a
statistic that is likely to significantly increase
as more millennials enter the workforce
(Hearn, 2017). Organizations interested in
capturing and retaining the best talent will
need to provide avenues for the consistent
training and development of their employees.
Indeed, industry-wide retraining initiatives
can also be developed. Consider the example
set by the Institute of Charted Accountants
of Trinidad and Tobago (ICATT) which
hosted a conference to discuss the future of
Accounting in light of AI technologies. For
sectors highly susceptible to AI disruption
and which are relevant to all member states,
such as tourism, regional approaches can be
developed towards the retraining of the
workforce, especially through private-public
partnerships where governments can reach
out to experts from Google, Facebook, and
Microsoft, among others to provide practical
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training. Retraining and retooling for the AI world is not a developing
country only problem. In fact, developed and advanced economies like
Australia are investing up to USD 250,000 in retraining efforts
(Organisation for Economic Co-operation and Development, 2019).
Evidently then, while the adoption of AI technologies poses a threat to job
security it also yields benefits like the creation of new jobs with the
potential for improved standards of living. The ethical concern therefore
should not lie in resisting the proposed change but rather, in ensuring that
both governments and firms take the necessary measures to equip the
workforce with the skills needed to take advantage of these new
opportunities. Considering that AI is currently in its initial stages in the
Caribbean, the region has the unique opportunity to anticipate and better
prepare for these changes as they come in order to avoid massive
displacement and its subsequent implications.

Resolving Ethical Concerns Stemming from AI’s
Data Requirements
Similar to the human body’s need for food in order to survive, AI and
subsequent developments in this field depend largely on data. This
dependency relationship stems from the use of algorithms10 by AI, which
enables these systems and technologies to execute specific tasks by
translating input data into output. Thus, data forms the very foundation of
AI’s development and application. However, the need for quality data and
unfettered access to such by AI technologies raises certain ethical
concerns – two of which are examined within this section. These include the
issue of biased outcomes and data protection concerns.

1. Mitigating Biased Outcomes in AI
Understanding how AI and machine learning algorithms use data can be a
rather complex issue for non AI experts. Recognizing this, the European
Union Agency for Fundamental Rights (EU FRA, 2019) developed a
simplified illustration of the types of data used by algorithms within AI
technologies and systems (see Figure 5). Typically, these algorithms use at
least three main datasets, notably, training data – which is initially used to
build the algorithm; input data – which is the data fed to the algorithm; and
output data – which is the result produced when the input data is fed to the
algorithm (EU FRA, 2019). Evidently then, the outcomes generated by AI
systems and technologies are driven by datasets. Therefore, “any
development or application of AI can only be as good as the quality of the
data collected and used” (Sunblad, 2018), especially when considering the
Garbage-In, Garbage-Out (GIGO) constraint which dictates that flawed
input data will produce flawed output (Christensson, 2015). Following this
logic, in cases where substandard training and input data are used
substandard outcomes should be expected, but the situation becomes
even more concerning when such outcomes have serious ethical
implications. For evidence of such, consider Amazon’s AI-powered
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10 Algorithms can be
loosely defined within
this context as a
sequence of
instructions.
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Input
Data

recruiting tool which showed bias against women (Dastin, 2018). How
about the Correctional Offender Management Profiling for Alternative
Sanctions (COMPAS), an AI-driven tool used to predict recidivism, which
was incorrectly labelling African-American defendants as “high risk” at
almost twice the rate that white defendants were mislabelled (Angwin et
al., 2016). What about findings that AI facial recognition systems work
better for white men than black women (Buolamwini and Gebru, 2018).
Better yet, what about the scenario where Microsoft’s online chat-bot
became racist in a matter of hours (Victor, 2016). Notice that in all four
cases the biased outcomes produced had discriminatory effects, capable
of exacerbating existing inequalities. What the EU FRA (2019) found as the
main contributor was the data used to train
these systems. In fact, Silberg and Manyika
(2019) note that often in cases of biased
Training
outcomes the underlying data rather than
Data
the algorithm itself is often the problem,
further highlighting that bias can be
introduced into data through poor data
collection techniques and feedback loops
Output
resulting from data generated by users.
Data

Evidently then, directly addressing identified
data issues is a potential avenue for tackling
bias in AI technologies. Typically, researchers
in this area suggest enforcing “fairness”11
Figure 5. Simplified Illustration of Data Used by AI and
constraints on AI models, and while many
Machine Learning Algorithms – Source: Adapted from EU
approaches for this exist the most prominent
FRA (2019). For the full illustration with examples, see
include: (i) pre-processing techniques which
source.
aim to maintain as much accuracy as possible
within the data; (ii) post-processing
techniques which involve changing some of the predictions to satisfy
fairness constraints; and (iii) “either imposing fairness constraints on the
optimization process itself or using an adversary to minimize the system’s
ability to predict the sensitive attribute” (Silber and Manyika, 2019; Calmon
et al., 2017; Hardt et al. 2016; Zhang et al., 2018; and Agarwal et al., 2018).
Certainly, researchers appear to be making technical progress in this field
but much more is still needed if bias is to be effectively eliminated.

11 “Fairness in itself is a
very subjective concept
which is difficult to
measure. With more than
21 different definitions of
fairness, codifying the
concept becomes
complicated and will
often involve trade-offs
between various
definitions and between
fairness and other
objectives.” (Silberg and
Manyika, 2019).
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Silber and Manyika (2019) also note the relevance of operational
procedures such as improved data collection techniques and the use of
internal review teams or third parties to proactively audit data in order to
guard against bias. These practical efforts can be viewed as filtering
mechanisms aimed at ensuring that quality data is collected and used. This
then begs the questions of what exactly is quality data? With limited global
research in this area several countries continue to struggle with varying
definitions of quality data. To complicate matters further, the rise of Big
Data has been accompanied by a false sense of security where findings
from large datasets are automatically considered to be accurate. However,
McFarland and McFarland (2015), caution that hidden biases in large
datasets can be easily overlooked “due to the enhanced significance of the
results created by the data size.” Additionally, the EU FRA (2019)
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emphasizes that within the context of AI, data quality encompasses a
much broader scope than simply discussions on accuracy. Rather, when
assessing data quality great attention must be paid to whether the data is
fit for purpose. According to Cai and Zhu (2015), data which conforms to
the relevant uses and meets the intended requirements can be considered
fit for purpose and consequently ‘good-quality’ data. In proposing a
quality criterion, particularly useful in the context of Big Data, Cai and Zhu
(2015) propose a hierarchal data quality standard which outlines useful
data quality dimensions and indicators. The highlighted dimensions and
indicators include: availability (accessibility and timeliness), usability
(credibility), reliability (accuracy, consistency, and integrity), relevance
(fitness) and presentation quality (readability). Another approach lies in
understanding the sources of error related to data quality and putting
measures in place to avoid such. The EU FRA (2019) considers
measurement and representation errors to be the two most common
sources of error impacting data quality, especially in the context of
classical survey research. Therefore, deliberate efforts to guard against
such errors during data collection processes and analyses can greatly
assist in improving data quality.
The Caribbean is often considered “data poor” not only due to gross
insufficiencies of data but also because available data are not
disseminated widely nor in a timely manner (Abdulkadri et. al., 2016).
While this situation would appear challenging for the successful
application of AI technologies and potentially be conducive for the
generation of biased outcomes, it could also be viewed as an opportunity
to refine and improve data collection techniques to better meet the needs
of these technologies. The EU FRA (2019) proposes some guiding
questions which can be used to aid Caribbean governments, statistical
agencies and private firms, in their data collection or data purchase
efforts. Some of these include:

Where is the data sourced from – particularly who is responsible for
its collection, maintenance and dissemination?
Is the data appropriate for the algorithm’s purpose? – this may
require some level of collaboration between the algorithm’s designer
and the data collector.
Can the data be considered representative? – in other words which
groups
are
under-represented
and
which
groups
are
over-represented? Preventing either scenario will require more
cognizant sampling techniques.
How accurate is the data and is important information missing that
could produce skewed results?
What is the geographic reach and timeline of the collected data and
does it match the needs of the AI application?
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Certainly, this is not exhaustive checklist but rather a suggestion of some
the right questions that should be asked when collecting or using already
collected data, in order to ensure that the data itself is not inherently
introducing bias into the algorithm’s outcome.
Evidently, findings from this subsection underscore the importance of data
and its quality in the successful application of AI technologies. Failure to
recognize this relationship can lead to increasing cases of biased outcomes
by AI technologies with far reaching ethical implications. Recognizing the
significant data constraints in the Caribbean signals the need and
opportunity for increased data collection efforts to be guided by refined
data collection techniques which aim to mitigate bias from the onset.

2. The Battle Between Data Openness and Privacy
In order to function AI requires significant data volume, variety and veracity
(European Data Portal, 2018). In fact, when considering that the
“intelligence” component of AI is developed through learning from large
quantities of high-quality data, it contextualizes the importance of access
to open data in unlocking the full potential of AI applications (European
Data Portal, 2018). Policymakers have increasingly underscored the
importance of making data available for AI, noting that access to large
bodies of data is a competitive advantage within itself for countries and
companies within the global AI race (New, 2019). Open data refers to data
that anyone can use, access and share. Therefore, “for data to be
considered open, it must be published in an accessible format with a
licence that permits anyone to access, use and share it” (Open Data
Institute, 2015). While open government data policies are becoming
increasingly popular, New (2019) notes that government data represents
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only a fraction of the data which is potentially useful for AI development,
highlighting that utility can also be derived from the opening of data collected by
private sector entities and non-profit organizations. Recognizing such, France, in its
attempts to become a leader in AI, rolled out an ambitious AI strategy which
included developing an open data policy that proposed both the opening of
government data and certain data held by private entities on a case-by-case basis,
with increased support for the right to data portability (Villani, 2018). Through what
some are considering as one of the most ambitious open data policies, France
intends to boost data sharing in order to create data in the public interest which can
be fully utilized by AI technologies.
In various parts of the world, open data is
SCORE
being used to boost AI research and practice.
COUNTRY
Consider for example, the AI pilot project in
the United States of America (USA) which
Jamaica
26%
utilized open data to aid in crime prevention –
this project is also being adopted by the
21%
Trinidad & Tobago
United Kingdom (Policy Connect, 2020).
Another example can be found within Michael
Kratsios’12 statement that the Federal
20%
Guyana
Government is committed to releasing any
data that could advance AI research in the
The Bahamas
17%
USA; and France, as already discussed, is
adopting an ambitious approach towards the
15%
St. Lucia
release of data for AI. However, in the
Caribbean the situation is drastically different.
Already suffering from gross insufficiencies of
St. Vincent &
7%
the Grenadines
data, Abdulkadri et. al. (2016) further
highlight that where data may be available
5%
Antigua & Barbuda
across the region, it is not often widely
disseminated. In line with such, Table 8
Barbados
4%
confirms extremely low levels of data
openness for Caribbean countries. According
to findings in the Open Data Barometer
St. Kitts & Nevis
4%
(2017) Fourth Edition Report, which assessed
four CARICOM countries13, there is a lack of
government action to open data. The report
Table 8. Global Open Data Index – Source: Author’s
found that the region relies heavily on
compilation using data from Open Knowledge Foundation
external financial and technical support to
(2016) – Note data is not available for all Caribbean countries.
foster open data initiatives but their
sustainably and further development is often
negatively
impacted
by
changes
in
government administration. Furthermore, countries like Jamaica, which
would have recently launched open data portals are still falling behind in
their attempts to make government data open. The report cited the lack
of a systematic process for providing consistent updates as the main
reason for this. So even with the existence of open data portals the
content when examined is often incomplete and outdated. As a result, the
12 President Trump’s
chief technology advisor.
opportunities offered by open data are not yet available to the region’s
private sector. Consequently, limited amounts of open data are likely to
13 Jamaica, Trinidad &
hinder the region’s ability in unlocking the full potential of AI, signalling
Tobago, St. Lucia and
Haiti.
the need for improvements in this area.
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In highlighting how governments can
promote open data, Chui, Farrell and Jackson
(2018) note the unique opportunity for
governments to serve as an “open-data
provider, catalyst, policymaker and user”. As
an open data provider, government should
seek to capture information electronically,
release data publicly and frequently and
identify ways to improve data quality. In its
role as an open data catalyst, government
must champion the movement towards
building an open data culture while including
as much stakeholders as possible. Within its
capacity as policymaker, government must
establish
systematic
procedures
and
standards for ensuring data quality and for
providing consistent updates. Regarding the
government’s status as a user, it is expected
that not only private entities but also
governments
can
benefit
from
the
opportunities presented from the use of open
data, particularly in their decision making and
accountability aspects. Certainly, these
recommendations provided by Chui, Farrell
and Jackson (2018) could be used to develop
and mobilize open data initiatives for the
Caribbean in order to ensure greater
availability and access to high-quality data.
At present, there is no regional framework
under the auspices of CARICOM speaking to
regional open data initiatives. In 2016, the
Caribbean Telecommunications Union made
a presentation14 on advancing Caribbean
Open Data through a Caribbean Open Data
portal but since then no actions appear to
have been mobilised (Lewis, 2016). Therefore,
apart from the CARICOM’s Regional Strategy
for the Development of Statistics (RSDS)
2019-2030 which is pushing for the greater
collection of regional data, matters related to
data, its collection, use, and accessibility
(CARICOM, 2018) are handled nationally. At
national levels, the World Bank conducted
Open Data Readiness Assessments for
Antigua and Barbuda, St. Lucia and Jamaica
and supported the development of Open
Data
portals
in
both
St.
Lucia
and
Jamaica
(https://data.govt.lc/)
(https://data.gov.jm/) (World Bank, 2017). Other
countries that appear to have Open Data
portals include Trinidad and Tobago
(https://data.gov.tt/), Haiti
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(http://opendata.investhaiti.ht/),
Montserrat
(https://gisdataportal.gov.ms/) and Suriname
(https://data-surinameonline.opendata.arcgis.com/).
However, consistent with the findings of the
Open Data Barometer (2017) Fourth Edition
Report,
as
previously
highlighted,
information on these systems are often
incomplete and outdated, signalling the need
for further improvements.

While the need for improvements to data
accessibility are evident, there are certain
privacy implications to consider. Bernhard
Debatin15 points out that the concept of
privacy has changed overtime, with data
protection and privacy becoming central
components in post-modern information
societies (Forbes Insights, 2019). As
advanced technologies emerge against the
backdrop of data scandals like Cambridge

14 This presentation was made at the LEaders
Activating Research Networks (LEARN) Workshop in
Port-of-Spain, Trinidad and Tobago, November 24, 2016.
15 Bernhard Debatin is a professor and director of the
Institute for Applied and Professional Ethics at Ohio
University.
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Analytica, Facebook, Google+ and others,
individuals are in theory becoming more
concerned about how companies use their
data. Conceptualizing this privacy concern
within a theoretical sense draws attention to
the privacy paradox which speaks to a
scenario where individuals although claiming
to be very concerned about privacy, adopt
very little measures to protect personal data
(Barth and Jong, 2017). However, as the
concept of privacy becomes increasingly
complex and lengthy user agreements
become more popular, consumers hastily
accepting terms and conditions often do not
understand what privacy rights they are
giving up (Forbes Insights, 2019). Therefore,
there should be a sense of obligation
whether on the part of governments, firms, or
both to ensure that the fundamental right of
privacy is not eroded as advanced
technologies make concepts increasingly
difficult for consumers.

16 Note that since 2017
there has been little
movement on this Bill.
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On the legislative front, countries are drafting new data protection laws to
ensure that data protection and privacy are maintained, especially with the
emergence of new data-driven technologies. Consider for example the
USA’s Future of AI Act, a federal bill introduced in the Senate during 201716
which aims to protect the privacy rights of individuals particularly against
potential abuses from AI. On a broader scale, the European Union
introduced its General Data Protection Regulation (GDPR) which aims to
strengthen data protection and privacy across the European Union in all
aspects. In CARICOM only at least 7 of the 15 member states have existing
data protection legislations which in some cases have not been fully
enacted. Furthermore, for those member states with enacted data
protection legislations, concern resides in the ability of these legislations to
effectively regulate privacy and data protection in the digital realm given
their dated nature in some respects. Additionally, while the obligation may
exist, enforcement of legislation remains challenging across the region.
Therefore, existing laws need to be both strengthened and updated and
effective enforcement mechanisms also need to be implemented. When
modernizing such laws, guidance should be taken from in-depth research
on not only how technological innovation is currently impacting traditional
constructs of privacy but also future implications in order to increase the
law’s flexibility. Model policy guidelines and legislative texts have also been
developed for the ICT market in the Caribbean under the HIPCAR
(Harmonization of ICT Policies, Legislation and Regulatory Procedures in
the Caribbean) project, led by the International Telecommunication Union
(ITU) and other partners (ITU, 2013). Guidelines and model legislative texts
for regulating privacy and data protection are included within the HIPCAR
project and could be used by CARICOM Member States to update existing
legislation. For those CARICOM Member States lacking data protection
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and privacy legislation, the development of such will be important if
privacy and data protection are to be effectively preserved in the digital
age. Beyond legislative action, consideration can also be given to
privacy-preserving techniques. Data trusts for example, represent an
innovative potential solution that strikes the balance between increased
data access and privacy preservation. In short, by providing independent
stewardship of data, data trusts render third-party users responsible for
ensuring that data is used and shared in a fair, safe and equitable manner
(Free and Wells, 2019). Evidently then, the region should not feel confined
to tackling this issue only from a legislative standpoint but can also
consider more innovative solutions.
Drawing from the overall discussion in this subsection, advances in AI
appear to be pointing countries towards an open data culture. However,
while this may be ideal for AI it also raises concerns regarding the potential
impact on data privacy and protection. Therefore, not only must the
Caribbean aim to increase the quantity, quality and accessibility of its data
but it must also guard against privacy risks, by ensuring that the privacy
rights of individuals are still maintained even as technological advances
emerge.

Section 2: Summary Findings
The adoption of AI raises a number of important societal concerns
with far-reaching ethical implications. As it relates to growing
unemployment fears, retraining and retooling must become a
priority if the Caribbean is to develop a workforce capable of
transitioning towards newer technology driven jobs. This requires a
transformation of the region’s education system to better meet the
needs of the 21st century, and a conscience effort by the private
sector to ensure continued training in new areas for employees.
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Recognizing the potential for AI technologies to exacerbate existing
inequalities through the generation of biased results, it is imperative that
the region improves its data collection efforts. When assessing data quality,
emphasis should be placed on dimensions such as availability, usability,
reliability, relevance and presentation quality. Additionally, data collection
techniques should also be framed with the purpose of the data in mind,
which may require a collaborative effort between those responsible for the
design of the algorithms and those for data collection.
Regarding the battle between data openness and privacy, the emergence
of AI must not erode an individual’s fundamental right to privacy. While the
concept of privacy becomes increasingly complex especially in the digital
age, it is necessary for the Caribbean to update existing legislative
frameworks to ensure that data protection and privacy are maintained.
Beyond legislative action, the region can also actively engage in the
development of innovative solutions aimed at increasing data access while
still preserving privacy.
Although this section only addressed three issues, it is important to note
that there are many other ethical risks associated with AI which the region
must still be prepared to face.

Conclusions & Recommendations
In the Caribbean, AI can still be considered a very nascent field. AI-related
R&D is limited, application of such technologies based on data where
available is minimal and AI-related policy is practically non-existent at both
national and regional levels. However, recognizing the potential that these
technologies hold for improving the Caribbean’s situation and solving
some of the region’s ongoing developmental challenges, it is likely that
greater attention will have to be paid to this area. Furthermore, with AI
poised as the next digital frontier, an increasing number of the region’s
digital transformation plans are likely to include AI-related components.
However, based on the region’s overall low rankings in the Oxford
Government AI Readiness Index, it is evident that Caribbean countries
must begin preparations from now in order to better position themselves
to take advantage of these opportunities. Below are a few
recommendations aimed at supporting the development of AI in the
Caribbean beyond its initial stages.
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Regarding the advancement of AI-related R&D, lessons can
be drawn from Germany’s approach which aims to
streamline research findings into application through new
research centres, funding for cluster development and
Franco-Germany research cooperation (Organisation for
Economic Co-operation and Development, 2019). Likewise,
CARICOM can consider adopting a regional approach
towards its research efforts in this field, utilizing perhaps
the UWI as a research base, while simultaneously seeking
out funding for various projects is this area. Additionally, it
will be important for any established research centre or
group to collaborate closely with the region’s private
sector in attempts to pursue a comprehensive transfer of
research findings into application.
While a variety of measures need to be adopted in order to
increase the uptake of AI, a starting point would be to
analyse the metrics used to compile the Oxford
Government AI Readiness Index, where the region’s
rankings were relatively low (see Table 4). These metrics
included analyses of existing governance frameworks,
infrastructure and data quality, availability of skills and
education, and the adoption of technologies in
government and public services. Improvements in these
areas will be critical for developing a compatible
ecosystem, capable of successfully leveraging AI
technologies.
As it relates to promoting AI based policy, this can be
championed by the region’s academics, who have an
intrinsic responsibility to draw public awareness to
different subject matters. By creating public buzz about
the policy implications for AI technologies, academics can
capture the attention of the relevant policy makers and
high-level officials which are needed to start formal
dialogue in this area.

While the above only serves to provide an idea of some practical
recommendations, it should not be taken as an exhaustive list or a
concrete action plan. Developing a national or even regional AI strategy
or roadmap would be the ideal course of action, but given the
preliminary stages of AI in the Caribbean, it may be more useful to
consider tangible ways of first increasing the visibility of this field in the
region.
On the ethical front, the Caribbean is not immune to the important
societal concerns that AI technologies are raising. Although this
paper’s discussion focused solely on the ethical concerns stemming
from job displacement effects, biased outcomes and data privacy
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concerns, there are many other questions that the region must be
prepared to face. For example, where should liability be assigned in cases
of unintended consequences; or who would own the copyright on content
created by AI, particularly in legal regimes where protection covers only
human-created content? These are just a few of the thought-provoking
questions that the region must prepare itself to address, even if at the
moment AI appears to be a distant technology. Rather lessons can be
drawn from Norway, which in preparation for the disruptive effects of AI
technologies, has developed a skills-reform programme called “Learning
for Life” which aims to develop an AI-skilled forced. Positive still has been
Canada’s efforts within its Pan-Canadian AI Strategy to spearhead global
thought leadership on the ethical, policy, social and legal implications of
advances in AI (Organisation for Economic Co-operation and
Development, 2019). Evidently, these “softer aspects” of AI are receiving
increasing global attention and should not be ignored by the region
especially when considering their far reaching implications.

While this paper has not addressed all of AI’s
potential
applications
and
ethical
considerations for the Caribbean, it sought
to generate discussion with the intent of
bringing increased regional visibility to the
field of AI. Therefore, it is hoped that future
work capable of better positioning the
region to take advantage of the benefits that
AI holds, will be developed.

185

In collaboration with:
fAIr LAC

ai

Artificial Intelligence & The Caribbean:
A Discussion Paper on (Potential) Applications & Ethical Considerations

ai

Annex 1
This Annex contains a compilation of courses and research worked related
to AI, which are or have been conducted at the University of the West Indies
Campuses. Note that this analysis does not include the Open Campuses.
The information was compiled from course outlines and research work
publicly available on the University of the West Indies’ website (UWI, 2020).
It should not be taken as an exhaustive list, especially when considering the
outdated nature of some of the website’s information and the fact that
some courses may address AI and related components without explicit
mention in course outlines. Therefore, this table should merely be used as a
guide to provide readers with an understanding of the existing framework
under which AI R&D can be encouraged and developed at the UWI.

CAVE HILL CAMPUS – BARBADOS

RELATED ACADEMIC PROGRAMME

FACULTY

Social Sciences

Medical Sciences

Humanities & Education

Law

186

COURSE CODE

DESCRIPTION

FINA 2003 – Information Technology
for Banking and Finance (Undergraduate)

Provides an understanding of
emerging technologies in the finance
industry, with coverage of computer
systems, data security, systems
development, IT applications in
banking and finance, hardware and
operating system, and information
processing.

BUSA 6003 - Data Mining I: Supervised
learning & BUSA 6004 - Data Mining II:
Unsupervised learning
(Postgraduate)

Explores the sophisticated methods
and algorithms of supervised and
unsupervised learning and is
designed to equip graduates with
the knowledge and skills needed to
understand, analyse and derive
insights from vast stores of digital
information assets. Topics covered
include: decision trees, support
vector machines, neural networks,
naïve bayes, ensemble methods,
and kernel methods, clustering,
anomaly detection, factor analysis,
and dimensionality reduction.

EGOV 6030 – Legal & Ethical Issues in
e-governance (Postgraduate)

No available course description
online.

MDSC2011 - Technology Applications
in Healthcare (Undergraduate)

No available course description
online.

EDTK3304 - Media and Technology in
Education (Undergraduate)

No available course description
online.

EDCU 6300 - Curriculum Design for
Caribbean Settings Part II- Integrating
Media & Technology (Postgraduate)

No available course description
online.

LAW3765 – Law, Technology & The
Internet (Undergraduate)

Examines the legal issues arising
from emerging technologies. It
focuses on aspects of the internet
and its impact on crime and
commerce, privacy and data
protection, and contemporary areas
of Caribbean legal knowledge.
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CAVE HILL CAMPUS – BARBADOS
FACULTY

RESEARCH

RELATED ACADEMIC PROGRAMME

Law

187

COURSE CODE

LAW 3760 Intellectual property law
(Undergraduate)

Discusses intellectual property law
within a wider commercial context
and in light of emerging technologies
that impact on how intellectual
property rights are recognized.

COMP2410 – Computing in the Digital
Age (Undergraduate)

Covers areas such as ethics,
software engineering and software
reliability, parallel computing, digital
data and copyright, software as
intellectual property, artificial
intelligence, Big Data, crowd
computing, wearable computing,
etc.

COMP3310 – Algorithms
(Undergraduate)

Develops an understanding in the
analysis of algorithms, time and
space complexities, algorithm
design techniques (brute-force,
divide and conquer, pre-processing,
dynamic programming, greedy
algorithms), limits of computability
(lower bounds, tractable and
intractable problems, dealing with
np-completeness) and empirical
measurements of performance.

CAVE HILL CAMPUS – BARBADOS

Science & Technology

FACULTY

Science & Technology

DESCRIPTION

COMP3450 – Fundamentals of
Artificial Intelligence (Undergraduate)

Provides exposure to intelligent
agents, search algorithms,
knowledge representation, machine
learning and probabilistic reasoning.

ELET2235 – Automation Technology
and Applications (Undergraduate)

Examines areas like microcontroller
systems and architectures,
Programmable Logic Controller (PLC)
and Field Programmable Gate
Arrays (FPGA) architectures and
systems, industrial network
topologies, Distributed Control
Systems (DCS) and applications, and
Supervisory Control and Data
Acquisition (SCADA) systems and
their applications.

COMP3445 – Computer Information
Systems (Undergraduate)

Includes a focus on societal and
ethical issues relating to
information systems, artificial
intelligence, expert systems, and
virtual reality, among other areas.

COMP 6319 - Game Physics and
Artificial Intelligence (Postgraduate)

Allows persons to create compelling,
believable content for computer
games, simulations, and animation
with an emphasis on AI
programming.

RESEARCH AREA

OVERVIEW

Apart from the Faculty of Science & Technology, no other Faculties at the Cave
Hill Campus appear to be engaged in AI-related research. However, the
research papers and publications by the Faculty of Science and Technology at
the Cave Hill Campus are currently not available on the Faculty’s website, but
Artificial Intelligence was highlighted as one of the research priority areas for
this Faculty.
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UWI ST. AUGUSTINE CAMPUS – TRINIDAD & TOBAGO
FACULTY

Engineering

RESEARCH

RELATED ACADEMIC PROGRAMME

Food & Agriculture

188

COURSE CODE

IENG 6009 - Robotic Technology &
Automation (Postgraduate)

No available course description
online.

MENG 6203 -Robotic Technology &
Applications (Postgraduate)

No available course description
online.

MENG 6504 - Technology and Product
Development (Postgraduate)

No available course description
online.

AGEX 3000 - Technology Transfer in
Agriculture (Undergraduate)

No available course description
online.

COMP 3610 - Big Data Analytics
(Undergraduate)

Exposes students to the various
approaches used in analysing big
data. The course focuses on the use
of data warehouses and distributed
database design to analyse
structured data and Hadoop for
unstructured data. Students are also
introduced to various NoSQL
databases and approaches for
storing and processing large
volumes of data. The MapReduce
model for processing large data
sets in discussed and it is compared
against the parallel database
approach.

CAVE HILL CAMPUS – BARBADOS

Science & Technology

FACULTY

INFO 2605 – Professional Ethics and
Law (Undergraduate)

Provides an overview of current
ethical standards and practices in
the computing and information
technology area. Students will
develop an awareness of both the
ethical and legal issues facing the
computerized workplace.

COMP 6401 - Advanced Algorithms
(Postgraduate)

Focuses on performance evaluation
of such algorithms, network flow
algorithms, graph theory, network
performance, capacity analysis,
optimization algorithms and
resource allocation. This course
introduces students to the more
sophisticated algorithms being
developed for today's technologies.

RESEARCH AREA

Artificial Intelligence Research
Science & Technology

DESCRIPTION

OVERVIEW

The AI related research in this faculty
focuses on mainstreaming
high-performance-computing for AI
research and applications and the
application of AI to the resolution of
real world problems.
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UWI MONA CAMPUS - JAMAICA
FACULTY

Social Sciences

RELATED ACADEMIC PROGRAMME

Humanities & Education

COURSE CODE

COMP5740 - Business Intelligence
(Postgraduate)

Provides exposure to data mining
techniques, building data
warehouses, designing algorithms,
etc.

SBMA 6070 - Data Mining for Marketing and Sales (Postgraduate)

Emphasis in this course is placed on
how to extract and apply business
intelligence to improve business
decision making and marketing
strategies

EDTK2025 - Introduction to Computer
Technology in Education
(Undergraduate)

No available course description
online.

EDTK3004 - Educational Technology
(Undergraduate)

No available course description
online.

EDTK3025-Integrating Computers into
the Curriculum (Undergraduate)

No available course description
online.

LAW3765 - Law, Technology & the
Internet (Undergraduate)

Examines the legal issues arising
from emerging technologies. It
focuses on aspects of the internet
and its impact on crime and
commerce, privacy and data
protection, and contemporary areas
of Caribbean legal knowledge.

COMP5210- Artificial Intelligence

Examines the different approaches
to AI, the different views of AI, the
applications of AI and the future of
AI.

COMP6210 - Advanced Artificial
Intelligence (Postgraduate)

Provides an in-depth understanding
of advanced AI concepts and gives
practical experience in the
construction of an AI application.

COMP6430 - Topics in Advanced
Algorithms (Postgraduate)

Covers advanced data structures
and algorithms with emphasis on
applications in which combinations
of these basic structures are useful,
other data structures that have
good performance but often require
a reasoning capacity to analyse
them beyond what is normally
expected at the undergraduate level
and real-world applications that
demand the performance yields of
these advanced data structures.

COMP6420- Parallel Computing
(Postgraduate)

Aims to give students a knowledge
of both hardware and software
necessary for parallel computation.
Topics include an introduction to
basic concepts, parallel architectures, and network topologies, parallel
algorithms, parallel metrics, parallel
languages, granularity, applications,
parallel programming design and
debugging. Students will become
familiar with various types of parallel
architectures and programming
environments.

COMP3220 - Principles of Artificial
Intelligence (Undergraduate)

No available course description
online.

Law

Science & Technology
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UWI MONA CAMPUS - JAMAICA

RESEARCH

FACULTY

RESEARCH PAPER / PUBLICATION

OVERVIEW

K.D.I.S - Knowledge Discovery and
Intelligent Systems – This research
group is headed by Dr. Gunjan
Mansingh

KDIS’s objective is to solve problems in
domains where knowledge is
embedded in humans as well as
structured and unstructured data.
They develop systems, methods,
techniques, and algorithms in the
sub-disciplines of AI (data mining,
machine learning/deep learning),
computational linguistics, big data,
decision support systems, and
knowledge management systems.
The research projects in this group
focus on various domains such as
agriculture, healthcare, security,
sports and has produced numerous
publications.

Complex Systems Modelling – This
research group is led by Prof. Daniel N.
Coore

Complex Systems Modelling group’s
areas of interest include spatial
computing systems that adhere to
the amorphous computing model
and the development of supporting
software simulation tools in addition
to robotics and animation,
especially in education applications.
Many of this group’s projects are
interdisciplinary in nature and often
overlap with areas in Science,
Engineering and / Education.

Parallel Computing – This research
group is led by Dr. Simon Uzezi
Ewedafe

Parallel Computing Group develops
parallel algorithms on parallel virtual
machines for scientific and
engineering computation with cases
for active thermal control processes
and atmosphere processes. Their
primary areas of interest are parallel
numerical computation and
mathematical computation.

C.I.F.E.R (Computer Intrusions, Forensics and Exploitations Research) –This
research group is led by Dr. Curtis
Busby-Earle

C.I.F.E.R’s areas of interest include
multi-perspective machine learning,
business readable formal software
specification, loophole analysis and
a standardized procedure for
conceptualizing and completing
user stories. This research group has
produced numerous publications in
these fields.

Science & Technology

UWI FIVE ISLANDS CAMPUS- ANTIGUA & BARBUDA
Note: The Five Islands Campus was recently opened and there is little information about course offerings on the website.
However, mention is made of a Bachelor of Science Degree with specialization in computer science and information
technology – there are no details about the particular courses offered under these degrees – put perhaps AI-related content is
included.
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Abstract
This article explores some of the legal, regulatory and
ethical implications of artificial intelligence within the
public sector in Colombia. It begins with a brief overview
of the emerging technology that will become more
prevalent and with an explanation of the reason why it is
significant for lawyers and regulators to play an important
role in its development. The objective is to identify the key
legal and regulatory implications of three different systems
that arrived in Colombia as AI tools in order to start a
dialogue regarding the way in which the existing legal
framework in Colombia is adapting to meet the demands
of the 4th Industrial Revolution.
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Introduction

Every day we receive news about the use of new technologies affecting
the standard form or development of a certain job. Concepts such as
artificial intelligence (AI), algorithms, and automated tools, among others,
are becoming increasingly common (CEPS; Renda, Andrea, 2019). Experts
in the field2 consider that AI poses greater global risks and opportunities
than even the risks posed by nuclear technology (IA LATAM, 2019). The
use of artificial intelligence will be a defining characteristic of our markets
and societies (WIPO, 2019): autonomous cars, home assistants, and
robotic assistants in financial services can become the norm in a few years.

2 For example, Stuart
Russell, Daniel Dewey
and Max Tegmark in
their article 'Research
Priorities for Robust
and Beneficial Artificial
Intelligence'
established risks
related to the change
in the economic
models of countries, in
professions and in
research. Likewise, the
Future of Life Institute
has created an
international list to
prioritize the short and
long-term risks that
research should focus
on, such as
biotechnology, impacts
on nuclear energy and
the environment. In the
same way, research
centers have focused
on the impact of
artificial intelligence on
different professions.
See: Marcus, 2008 and
Sobowale, 2016.
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Nowadays, all citizens are surrounded by numerous devices connected to
the Internet (WIPO, 2019). Intelligent machines and software with
automatic learning systems will use the large amount of data generated by
these devices to make decisions and, in the future, they will be able to
carry out actions without human supervision (BDV, 2018). This will have
important implications for the way in which citizens make decisions, the
way in which they interact with private companies and the government,
and the people who will be held accountable when things go wrong.
As an example, Xiaofa is a legal advisory robot found at the Beijing
Intermediate People's Court (LegalRobot, 2019; Wen, 2017). This tool
knows the answer to more than 40,000 litigation questions and can solve
30,000 legal problems. Furthermore, China already has more than 100
robots in courts across the country as it actively seeks a transition to
“smart justice” (Wen, 2017). These robots can retrieve past cases and
verdicts, reducing the officials’ workload. An application called Intelligent
Trial 1.0 is already reducing the judges' workload by helping to examine the
material, produce electronic court records and case material (McLaughlin,
2018). However, despite these advances in data collection, use and
processing, according to Zhou Qiang, head of the Supreme People's Court,
“The artificial intelligence application can provide judges with splendid
resources in the judicial sphere, but cannot replace the judges’ experience”
(Harris, 2018).
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Pero, cómo nació la IA, quién creó el término
But how AI was born, who created the term
and how it is used are still ongoing questions,
depending on the scope. Despite the fact
that the term “artificial intelligence” was not
coined until 1956, the roots of the field date
back to the 1940s (McCulloch and Pitts,
2008) and the idea of AI was crystallized in
Alan Turing's famous article in 1950:
"Computing Machinery and Intelligence", in
which this question was asked: "Can
machines think?" (Turing, 1950). In this way,
AI joins the many phenomena that have been
recorded in human history. Although it is not
something new, in recent years it has been on
the agenda of some governments, industries,
academia and various sectors of civil society
(European Commission SWD 137, 2018;
OECD, 2017; OECD, 2019). And it is no
wonder, because this technology has a direct
and indirect impact on various aspects of our
society, while its future effects are
unimaginable.
Since the 1970s, the United Nations
Organization (UN, 1975) has stated that
scientific and technological progress is
welcome as long as it is respectful of human
rights. At the time, the UN recognized that
"scientific and technological progress is of
great importance to accelerate the social and
economic development of developing
countries" (UN, 1975), but at the same time it
demands "respect for human rights and
freedoms and the dignity of the human
person in conditions of scientific and
technological progress” (UN, 1975).
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AI technology combined with various
techniques from robotic and computer
engineering increasingly refine the imitation
of intelligent human behavior (WIPO, 2019).
Machine learning, Big Data analysis, cloud
computing, and algorithmic profiling enable
increasingly complex patterns to be
identified in large data sets and, in some
cases, to outperform humans in certain
cognitive functions (BDV, 2018). However, AI
technology has not only established itself as
a promising tool, both for the private and
public sectors, in relation to efficiency,
resource allocation and, consequently,
increased productivity, but in turn, this
technology also promises to help face
complex challenges in many areas such as
health, transportation, security, finance,
government, and even justice (OECD, 2017;
WIPO, 2019).
The concepts for AI, machine learning, Big
Data and algorithmic profiling could not be
considered
synonyms,
but
are
complementary depending on the field of
application. On the one hand, AI is a branch
of computing that deals with the simulation
of intelligent behavior in computers (Viola,
2018; WIPO, 2019; European Commission
SWD 137, 2018), which is reflected in a
machine’s capacity to imitate human
behavior, such as visual perception, voice
recognition, decision making, and translation
into other languages. There are various
methods to simulate human intelligence by
using or not using machine learning systems
or simply a database with the possibility of
providing responses (European Commission,
2019). As an example, the intelligence that
rules engines imitate could be that of an
accountant with knowledge of tax codes,
which takes the information that you provide,
executes the information through a set of
static rules and as a result gives you the
amount of tax you owe.

In collaboration with:
fAIr LAC

ai

The impact of artificial intelligence tools:
an analysis of the public sector in Colombia

On the other hand, machine learning is a method through which the
machine is intended to learn by itself without being explicitly programmed
(Hurwitz and Kirsch, 2018). It is an AI application that provides the system
with the ability to automatically learn and improve from experience. Two
major breakthroughs led to the emergence of machine learning as the
vehicle that drives AI development with its current speed. The first advance
is given with the concept of understanding, attributed to Arthur Samuel in
1959, which states that instead of teaching computers everything they need
to know about the world and how to carry out tasks - prior programming they could be taught to learn by themselves (Samuel, 1967; McCarthy and
Feigenbaum, 1990). The second advance was the appearance of the
Internet and the great increase in the amount of digital information that is
generated, stored and made available for analysis. Once these innovations
were implemented, machines began to be coded to think like human
beings, and then they were connected to the Internet to give them access
to all the information available in the digital world (BDV, 2018; WIPO, 2019).
Machine learning applications can read a text and
determine if the person who wrote it is filing a
complaint or offering congratulations (Hurwitz and
Kirsch, 2018). They can also listen to a musical
piece, decide whether it is likely to make someone
happy or sad, and find other pieces of music that
match this mood. The "learning" part of machine
learning means that algorithms seek to optimize
themselves along a certain dimension. That is, they
generally try to minimize the error or maximize the
probability that their predictions are true (Hurwitz
and Kirsch, 2018).
The correct development of AI products will bring
more benefits (Viola, 2018; Floridi, 2014; OECD,
2019), but an improper application, implementation
and even a hasty response with AI technology
without a correct assessment of social and
economic risks may result in serious harm for both
the citizen and the company or entity that is
implementing it (Ballatore and Simone, 2017).
Hence, we wonder if all the tools that have been
positioned in Colombia as AI solutions are socially
acceptable or desirable.
This article will focus on the description, analysis
and suggestions on four different systems that
were implemented in Colombia as AI tools in the
public sector. Firstly, the article presents a
description of public policy regarding the
innovation and use of disruptive technologies in the
public sector. Secondly, a techical-legal description
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is presented of four tools that have been called AI in Colombia, and that
have been implemented or are in the process of being implemented in the
public sector in Colombia: Watson at the Attorney General’s Office
(Attorney General's Office); Prometea in the Constitutional Court; Océano
in the General Comptroller of the Republic (Comptroller); and Sofia at the
National Tax and Customs Directorate (DIAN). Thirdly, the legal, social and
ethical implications that these tools have or may have in the country are
pointed out. And, finally, some recommendations are proposed for
developers and acquirers of AI products in Colombia for the correct
implementation of this technology, taking into account all citizens while
protecting their rights as well as seeking development for the country.

The so-called “artificial
intelligence” in Colombia: projects
in the public sector
The Colombian Online Government Strategy has focused its efforts on
introducing ICT (Information and Communication Technologies) in the
processes and procedures of State entities, with the aim of improving,
automating and making them more efficient in order to improve public
management and the relationship of the State with its citizens (MinTIC, 2019).
This strategy is led by the Ministry of Information Technology and
Communications (MinTIC) which, through the Digital Government Directorate, is
in charge of issuing the standards, manuals, guides and the monitoring and
assessment methodology for the implementation of Digital Government policy
in public entities of the national and territorial order.
Thus, each state entity must adapt and modify its internal policies to guide itself
within this national strategy. In order to do this, the MinTIC has prepared an
Implementation Manual of Digital Government policy and Decree 1499 of 2017
on the Integrated Planning and Management Model, among other instruments
(OECD, 2018). Within this strategy, laws, decrees and regulations converge to
allow the various national entities to follow a roadmap for technology
implementation in their various processes.
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Table 1. Regulations related to the Digital Government strategy

Institutional Legal Framework of the Online Government Strategy
Establishing institutional guidelines at the national level in the field of
information and communication technologies, as well as entities in charge

Open Government

Transparency and Access to public information (Open and public data)

Proceedings and Services
Efficiency in public administration

Documentation

IT Management

Technological appropriation in the different branches of power

Information security and privacy
Application of international principles and standards on data protection

Source: compilation by the authors

3 Decree 1151 of 2008: "Whereby the
general guidelines of the Online Government
Strategy of the Republic of Colombia are
established, Law 962 of 2005 is partially
regulated, and other provisions are issued."
The previous decree repealed by Decree
2693 of 2012: Whereby the general
guidelines of the Online Government
Strategy of the Republic of Colombia are
established, Laws 1341 of 2009, 1450 of 2011
are partially regulated, and other provisions
are issued. "Also the issuance of decree 1078
of 2015: Whereby the Single Regulatory
Decree of the Information and
Communications Technology Sector is
issued', which was modified by decree 1008
of 2018: 'Whereby the general guidelines of
the Digital Government policy are
established’ and chapter 1 of title 9 of part 2
of book 2 of Decree 1078 of 2015 is
subrogated: 'Single Regulatory Decree of
the Information and Communications
Technologies sector'.
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Table 1 summarizes the various regulatory levels of the
Online Government strategy. Each of them brings with it
various laws and decrees to be adapted by state entities3.
Decree 1151 of 2008 established as an objective of the
Online Government Strategy “To contribute to the
construction of a more efficient, more transparent and
participative State by providing better services to citizens
and companies through the use of Information and
Communication Technologies". Within this approach, the
key aspects of the strategy are based on: i) actions
focused on government entities; ii) presence on the web by
state entities; and iii) prioritization of online information.
Subsequently, with the issuance of Decree 2693 of 2012,
cross-cutting elements were introduced to this strategy to
strengthen user identification, the characterization of
technological infrastructures and to incorporate the
information security policy. The aforementioned regulatory
framework is the legal basis for transversal change in
entities such as the Attorney General’s Office, the
Constitutional Court, the Comptroller and DIAN.
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Despite all the possibilities that new technologies represent for the
government-citizen relationship, especially AI use and development, the
implementation and adaptation processes are still insufficient. On this
point, some civil society organizations such as the Karisma Group and
DataSketch have mentioned that the hasty use of these tools can cause
harm or endanger citizens’ rights, taking into account that not all the
population in Colombia has access to the Internet or telecommunications
networks in general (Karisma, 2019; Romero, 2019).
Within the implementation of the Online Government strategy, some
entities of the national and regional order are implementing various
disruptive technologies to improve processes and to make public
management more efficient. These entities include the Attorney General’s
Office, the Comptroller General’s Office, the Superintendency of Industry
and Commerce, DIAN, and the Superintendency of Notaries and
Registration, among others4 . Next, the strategies implemented or in the
process of being implemented in only three of these entities (the Attorney
General’s Office, the Constitutional Court and DIAN) will be studied in
detail. The decision to analyze these three initiatives is based on three main
arguments. First, these initiatives have a direct social impact on the
population due to the possible impairment of citizens’ fundamental rights.
Second, these initiatives have generated media trends due to their social
impact. Third, these three projects are based not only on process
automation and information gathering, but also have decision-making
and/or information analysis components to assist the operator.

Attorney General’s
Office-Watson
The Attorney General’s Office of Colombia was created in
1991 with the promulgation of the new Political Constitution
and began operations on July 1, 1992. It is an entity
belonging to the judicial branch of public power, with full
administrative and budgetary autonomy, whose function is
aimed at providing citizens with a complete and effective
administration of justice. In the 27 years the Attorney
General’s Office has existed, the penal system in Colombia
has had various modifications, to such an extent that
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4 4 The Superintendency of Industry and
Commerce is carrying out an institutional
reformulation to adapt new technologies in
consumer, competition, user service and
intellectual property issues. More information
at: https://www.sicgov.co/sites/default/files/files / Nuestra_Entidad / Transparencia_y_acceso_ a_la_informacion_publica /
11-9PETI-OTI-agos to_2018_V6_2.pdf For the
Superintendency of Notaries and Registration, their plan of action can be consulted at:
https://www.supernotariado.gov.co/PortalSN
R/ShowProperty;jsessionid=KrUDn0XesRsP
PIgXIoD_JdsXqFiPnckn wrfm-K1sygnCqG3sL xLj!-904494459?nodeId=%2FSNR.Content% 2FWLSWCCPORTAL0fi69864%2F%2FidcPn maryFile&revision=latestreleased
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nowadays the entity, in compliance with its investigative and judicial
functions, must apply an extensive legal framework comprised of laws and
decrees denoting the social and political changes in the country 5.
These changes have affected the way the entity operates and, as a
consequence, its various information systems. The Attorney General's Office
had several missional information systems by 2018, which operate in a
dispersed manner and with almost no communication between them. Thus,
it was necessary to implement solutions that allowed the entity (i) to
adequately manage criminal proceedings, (ii) apply vigorous criminal
analysis tools and (iii) make managerial and strategic decisions based on
solid empirical evidence (Attorney General's Office, 2018).
In the 2016-2017 Management Report, this entity presented a diagnosis in
which the following problems were identified: (i) lack of project integration
with the technological infrastructure and lack of a leading team to manage
the usage and appropriation strategy; (ii) absence of a project governance
body; (iii) obsolescence of the technological architecture, insufficient
technological channels to access the services of the Prosecutor’s Office and
lack of integration between systems; and (iv) operations based on physical
records, inadequate complaints reception processes, delays in process
allocation and long attention and operation times (Attorney General's Office,
2019).
Once these problems were identified, the diagnosis proposed different
strategies among which are the creation of an entity to be in charge of
managing change, the restructuring of the attention and operation model,
the authorization of self-management channels, the creation of dynamic
forms supporting the complete compilation of the complaint, the
implementation of digital files and an intelligent and automated process
allocation (Attorney General’s Office, 2019).

5 Some of the laws are: Law 600 of 2000
"Whereby the Code of Criminal Procedure is
issued’ repealed by Law 906 of 2004' Whereby
the Code of Criminal Procedure is issued’ and
which implemented the accusatory oral criminal
system in Colombia: Law 975 of 2005 "Whereby
provisions are made for the reinstatement of
members of armed groups organized outside
the law that effectively contribute to the
achievement of national peace and other
provisions for humanitarian agreements are laid
down." Law 1098 of 2006 “Whereby the
Childhood and Adolescence Code is issued.'
Law 1448 of 2010 'Whereby care, assistance and
comprehensive reparation measures are issued
to victims of the internal armed conflict and
other provisions are laid down. ' Law 1826 of
2017 "Whereby an abbreviated special criminal
procedure is established and the figure of the
private accuser is regulated.'
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Additionally, in the 2017-2018 management report, the
Attorney General’s Office presented the Sub-Directorate
of Information and Communication Technologies, which
began the implementation of an infrastructure with
state-of-the-art technology in order to facilitate process
optimization and the improvement of computer services
by means of a highly available technological platform
(Attorney General’s Office, 2019). This technological
platform
integrates
different
applications
and
information systems of the entity, which include: (i)
missional systems such as the Oral Accusatory Criminal
System (SPOA); (ii) administrative systems such as
Kactus and Orfeo; (iii) external and transnational
databases that are used for criminal investigation; (iv)
modules developed for user service, such as assignment
of appointments, reception of accusations and requests,
complaints and claims (PQRS); and (v) systems based
on Big Data tools such as Watson, among others
(Attorney General's Office, 2019).
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Thus, from the reports collected from the
Attorney General’s Office from 2016 to 2018,
a series of needs were identified that made it
difficult to exercise functions in the entity
(Attorney General’s Office, 2018). Five key
points were found: i) lack of unification in
attention models; ii) weaknesses in the
current operating model; iii) deficiencies in
government
schemes;
iv)
information
systems that do not facilitate operation; and
v) lack of integrity of the ICT usage strategy
(Attorney General’s Office, 2018). As a result
of these diagnostic reports, and combined
with the Online Government strategy, the
Attorney General's Office implemented a new
system that seeks to align itself with the
State's objectives and, in turn, to strengthen
legal investigation in the entity (MinTIC, 2019;
MinTIC, 2019).
It is evident from the management reports
that the entity acquired several software
packages for document management and
information infrastructure between 2016 and
2018. In the reports and in the various
research documents on Watson's software in
the Attorney General’s Office, neither an
impact analysis was found for this tool, nor
the reasons that led the Attorney General to
acquire this software and not others.
However, by the beginning of 2018, very few
of the tools acquired had been implemented.
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It was not until August 2018 that the Attorney
General's Office began to manage the use of
the Watson Machine Learning tool. This tool
is used for case association and data
analytics to predict the risk of recidivism and
to apply for assurance measures in record
time, which has been called "Prosecutor
Watson" (Attorney General's Office, 2019).
Prosecutor Watson has been implemented
thanks to IBM Watson software, which is the
first cognitive AI system that materializes as a
cloud service while analyzing large volumes
of unstructured data: it understands complex
questions and presents answers and
solutions in natural language to expand
knowledge and improve the decision-making
of professionals in a wide variety of fields
(IBM, 2018; Ferruci, 2012). This tool was
developed by the IBM company and has
currently developed a scheme of fifteen tools
that fulfill different functions and that, as a
whole, articulate Watson technology (IBM,
2018; Kohn, 2014).
Watson
is
a
computerized
question-and-answer system capable of
answering in natural language (Ferrucci,
Levas, Bagchi, Gondek, and Mueller, 2013). It
is a cognitive system that uses natural
language appreciation with AI technology to:
i) understand people’s natural language, ii)
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analyze information from the Internet of Things, and iii) learn from the
information the system continuously receives (Ferruci, 2012; IBM, 2018;
Hurwitz and Kirsch, 2018). Natural language can be defined as the
language spoken or written by humans for general communication
purposes, unlike other languages such as a constructed language or
programming languages, among others. This is how Watson becomes the
main character of the IBM company and ushers in a new era in the history
of computer science (IBM, 2018; Atkinson, 2014).

With this tool, the Attorney General’s Office seeks to implement
automation for complaints, as well as the interrelation of information
systems, thus leveraging the entity’s strategic objectives. Prosecutor
Watson is used as a technology at the service of research and it is a
software that allows the exploration of all the information residing in the
SPOA databases, case association and context analysis. SPOA has had
information on 13 million complaints since 2005. However, this information
was distributed in the regional information systems in an unstructured
manner, which hindered procedural unity and system efficiency. With the
arrival of Prosecutor Watson, procedural information about a person, a
crime, or a region can be associated and cases in different regions can be
related. This system currently operates in Ibagué, Bogotá, Cali and
Bucaramanga, locating criminal cases and modalities and preventing a
prosecutor from manually searching a suspected criminal’s background
(Attorney General’s Office, 2018).
In this regard, the Deputy Attorney General at the time, María Paulina
Riveros, explained that “the Watson system has made it possible to search
these complaints, correlate them, make context analysis on similar
elements such as modus operandi, physical characteristics, types of
weapons and vehicles, among other things” (El Espectador, 2018). One of
the most prominent examples of the use of Prosecutor Watson since it
was implemented in the Attorney General’s Office was the capture of
Walter Matíz Ramírez, known as the “Encantador” [the “Enchanter”], who
identified himself in front of his victims as a member of the National Army
to gain their confidence and sexually abuse them (El Espectador, 2018). By
means of this tool, the Attorney General’s Office, through a comparative
analysis, managed to associate nine cases of complaints in Honda, Ibagué
and Bogotá in which the detainee could be involved. The software allowed
the discovery of patterns that coincided, such as modus operandi, the
suspect’s morphological characteristics, the vehicles used, telephone
numbers, and people who mentioned a sexual abuser in a certain
municipality in the country (Attorney General's Office, 2018). Another of
the most relevant cases that Prosecutor Watson identified was the “Los
Sucios” [“The Dirty Ones”] case, in which seven cases from a criminal
organization engaged in the theft of high-end trucks were identified. This
software allowed the individualization and capture of three people by
means of pattern correlation (El Espectador, 2018).
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The use of the Prosecutor Watson tool in Colombia has been implemented
mainly in the immediate allocation of cases and process association. Thus,
from the work carried out by the judicial police analysts who are in the
sections of Criminal Analysis and Big Data tools such as Watson,
correlations are being achieved between cases as well as between the
criminal news entering the entity and the historical database in SPOA
(Attorney General's Office, 2019). Factors such as suspect’s recidivism and
the coordinates of the place of the events are central to these associations.
Since its implementation in Cali, Bogotá and Ibagué, 17,875 cases have
been associated by the coordinates of event occurrences, 868 cases by the
suspect’s identification number and 722 cases by the suspect’s
morphological data or modus operandi (Attorney General’s Office, 2018; El
Espectador, 2018). By 2019, this correlation tool has been implemented in
100% of the Criminal Analysis Section (SAC) units nationwide.

Constitutional Court-Prometea
The Constitutional Court was created by the current Political Constitution,
and has been in force since July 7, 1991. It is an organism belonging to the
judicial branch of public power and is entrusted with guarding the integrity
and supremacy of the Political Charter. Additionally, guardianship is the most
used public action in Colombia to safeguard fundamental rights (Botero
Marino, 2009; Silva, 2011).
According to the 2018-2019 Constitutional Court management report, the
institution admitted having an internal daily processing capacity of a maximum
of 2,700 files, a low number considering the statistics presented by the same
Court in relation to guardianship actions per year: for example, according to this
entity (Constitutional Court, 2019), 620,242 guardianships were studied in 2019.
The Corporation’s judges and practitioners review each file and pre-select the
cases that could be subjected to a review in accordance with the criteria
established in Article 52 of Agreement 2 of 2015 in the Constitutional Court. Each
month, two offices study the shortlisted guardianship rulings in addition to
associated files that month. In this way, finally, some files are selected for review by
means of a hearing. Approximately 0.05% of the guardianship actions reaching the
Constitutional Court are selected for review (Constitutional Court, 2019).
The problem at this point lies in the physical impossibility that a Court operator can
read all the files in the time required to resolve this constitutional matter. This
impossibility led to the Court signing a memorandum of understanding on November 14,
2018 with University of Rosario, with the Innovation and Artificial Intelligence Laboratory
of the University of Buenos Aires and with the Public Prosecutor's Office of the
Autonomous City of Buenos Aires. The purpose of this memorandum is to have access to
an experimental trial of process automation in the General Secretariat of the Court and to
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La gobernanza de d
contexto de la IA
an AI proof of concept based on first and second
instance guardianship rulings and the Corporation's
review rulings (Constitutional Court, 2019).
This pilot project was built on the basis of a tool
called
"Prometea",
which
classifies
and
mechanically processes certain documents. This
tool automates repetitive tasks such as the
production of clerical work and can set correlation
criteria through the use of data analytics to select
cases
and
perform
information
filtering
(Constitutional Court, 2019). In short, Prometea
allows the automatic reading of sentences and
documents, and the selection of priority cases in a
very short time by means of intelligent detection
that makes it possible to suggest cases urgently
and as a priority.
Said memorandum of understanding ended on January 21, 2019 and on
February 5 of the same year the results of the pilot test were presented. In
general, the results were based on five important aspects: (i) problems in
information capture and quality; (ii) natural language reading problems; (iii)
challenges regarding intellectual property rights over data processing code
and source; (iv) inclusion of variables that can create biases in the machine
learning process; and (v) a need for interrelation between the different
technology projects developed in the Court and in the Judicial Branch
(Constitutional Court, 2019).
The Prometea tool, according to its promoters, can be considered as an AI
system that collects information from the thousands of files reaching the
Constitutional Court, systematizes said information and, according to the
common characteristics shared by the guardianships, decides which ones
should be reviewed by the High Court. This tool seeks to help the
constitutional judge through the statistical management of databases and
information and facilitate their decision-making without any conditioning.
Thus, Prometea would be able to read, analyze, detect and suggest cases for
immediate attention due to a possible rights violation. According to the
implementation reports of this tool, it is evident that in a few minutes and
without human intervention, it is capable of preparing detailed reports, detect
and select a group of priority cases, and automatically extract the paragraphs
from which people in a special situation of vulnerability are mentioned,
segment those situations (disease, senior adults, girls, boys and adolescents,
etc.) and, at the same time, takes into account the latest Court rulings, certain
criteria of the World Health Organization, and other norms that are essential
to analyze various cases (Constitutional Court, 2019).
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Considering that AI tools seek to automate activities such as
decision-making, problem solving, and learning through emulation of
rational human logical thinking (IBM, 2020), Prometea cannot be
considered as an AI system since it does not make decisions for
guardianship selection, nor does it learn from constitutional provisions to
generate objective selection criteria. On the contrary, Prometea can be
classified as an automated document control system that is capable of
generating various statistics by taking into account the information found
in the Constitutional Court’s repositories (Constitutional Court, 2019). As
has already been explained in various academic forums and the media,
Prometea does not seek to replace the judge but to provide statistics and
figures so that it is the judge who decides, for example, to attend to certain
cases with a higher priority than others.
That is, Prometea does not make decisions for the judge; on the contrary,
it is the judge who, relying on this tool, makes the relevant decisions. This
tool has the ability to read and summarize the guardianships presented
and then, with the criteria provided by the judge, propose a group of
guardianship selections that can be acknowledged by the constitutional
judge (IALAB, 2019). Thus, according to the Artificial Intelligence
Laboratory in Buenos Aires, Prometea simplifies, reduces errors,
accelerates the comprehensive preparation of legal and administrative
documents, and has a decisive impact on the effectiveness of rights in
general (IALAB, 2019).
This tool has four main functions. Firstly, it presents an intuitive user
interface based on a voice command or conversational agent. Secondly, it
has a single, integrated display interface to reduce clicks and eliminate
the opening of digital windows. Thirdly, it automates tasks to create
documents and link them to stable or predictable decisions. Finally,
it develops digital assistance functions, such as advanced search
for laws, documents, reporting writing and statistics (IALAB,
2019).
Within the pilot process carried out in Colombia, the tool was
applied only with respect to requests for review for cases related
to the right to health (Constitutional Court, 2019). Prometea's
intervention begins with a keyboarding or conversational agent
tool that accompanies the judge throughout the selection process
and, in turn, assists the General Secretariat in reducing internal
procedures. Then, a semantic and grammatical analysis is carried out,
in which the program detects the main causes and specific circumstances
of each case, which determines whether or not the guardian is in a
situation of manifest urgency, depending on how the right has been
affected. Thus, based on the statistical analysis generated by the tool,
according to its promoters, it was possible to train the system to select
the most urgent guardianship actions for the protection of health that
required priority treatment by the constitutional corporation (Sierra
Cadena, 2019).
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This tool cross-references various databases that have been previously
incorporated to present reports related to cases involving people in a
particularly vulnerable situation. For example, Prometea uses the
Constitutional Court’s database on previous guardianship rulings, the
criteria of the World Health Organization (WHO) and various related laws
to determine the priority for each case. In the words of the former
president of the Constitutional Court, magistrate Alejandro Linares, "the
tool introduces transparency elements so that citizens monitor the
Corporation's management and, also, so that (...) they know the current
status of their applications” (Rivadeneira, 2019).
In short, Prometea makes the process of file selection and their subsequent
review more efficient. In this way, with the pilot plan and according to its
promoters, it was proven that Prometea improves health guardianship
management by 900%, which means that requests can be responded to in
real time (Sierra Cadena, 2019). This figure has been recurring in various
academic forums and the media, without an impact analysis being found
and without support for this figure being provided in the Constitutional
Court’s management report. Consequently, this tool would allow the
constitutional judges to have greater capacity for analysis, time and
research in substantive decisions.

Directorate of National Taxes and Customs
(DIAN) - SOFÍA
DIAN is an entity attached to the Ministry of Finance and Public Credit,
which was established as a Special Administrative Unit by Decree 2117 of
1992, when the National Tax Office (DIN) was merged with the Office of
National Customs (DAN) on June 1, 1993. By Decree 1071 of 1999, a new
restructuring is implemented and the Special Administrative Unit Directorate
of National Taxes and Customs (DIAN) is organized.
The current National Government proposed to bring forward a series of changes
that would make the entity more modern and efficient, not only to guarantee the
income required by the government to carry out social programs, but also to face
tax evasion and the fight against contraband (DIAN, 2019). DIAN began the entity’s
transformation based on four institutional pillars: i)transformation of human talent, ii)
technological transformación iii), proximity to citizens; and iv) legitimacy and
sustainability (DIAN, 2019).
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Within the technological transformation
pillar, the intention is to change to a digital
entity that has and makes efficient use of its
data. Progress is being made in technological
transformation so that DIAN has the
traceability required by tax, exchange or
customs operations, guaranteeing the
transparency of these processes. In this way,
DIAN expanded the offer of online
proceedings and services, began the
massification of electronic invoicing with
technological
improvements
and
the
harmonization of customs formalities and
services (DIAN, 2018).
Within the entity's accountability report from
January
to
December
2018,
several
challenges were established for the entity’s
transformation. Two of them are focused on
the adoption of information technologies to
improve efficiency in certain processes. The
first of these is to include Chatbot and AI
tools for citizen services (DIAN, 2018). The
second
challenge,
related
to
AI
implementation, consists in modifying the
audit model that will be supported by
technology. On the one hand, the increase in
control coverage will be expanded through
the creation of the Electronic Inspection
System that will increase digital inspection in
coverage and effectiveness. On the other
hand, the reduction of evasion and avoidance
gaps, supported by risk management models
and
intelligent
inspection
(artificial
intelligence, Big Data, geo-referenced data,
among other technologies) that directly
affect results in the fight against evasion,
avoidance, contraband and the illegal
economy (Portafolio, 2019).
Taking into account the entity’s various needs
and problems, the Strategic Plan for
Information Technologies 2019-2022 (PETI)
is launched. The projects currently being
developed in the entity are described within
this plan. The first of these is the use of a tool
called SOFIA, which is established as an AI
tool to support decision-making in the
generation of customs risks (DIAN, 2019).
SOFIA is the initial project with which DIAN
intends to modernize process management
in customs and contraband control issues.
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The SOFIA project is part of the MinTIC
initiative called the Digital Public Innovation
Center that works with innovative methods
to stimulate the use of digital technologies
and thus promote the State’s digital
transformation. The Center acts as a
laboratory, as a knowledge agency, as an
academy and as a catalyst for the innovation
ecosystem (MinTIC, 2019). The objective of
the project is to support DIAN in
strengthening the customs profiling process
of the cargo entering the country through
the development of a digital solution that
allows
the
generation
of
actionable
intelligence from the analysis of large
volumes of information (MinTIC, 2018).
According to DIAN, one of the main
strategies to combat contraband is the
profiling of the cargo entering the country.
This work is led by a specialized group of
professionals who, on the basis of
information from the DIAN missional systems
and prior intelligence such as complaints,
blacklists, and alerts, among others, examine
the available information related to the cargo
entering the country during the entire import
process. The result of this analysis generates
alerts about possible findings of suspicious
merchandise and triggers verification actions
at customs (DIAN, 2018). However, this
process nowadays is carried out manually,
which reveals the absence of technology in
the entity.
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Thus, the Digital Public Innovation Center decides to support
this ICT modernization project to build a digital solution that
manages to incorporate the algorithms and interactivity
necessary to analyze various sources with large volumes of
information and that triggers, at the end of the process, a timely
actionable intelligence, allowing the identification and subsequent
reduction of the contraband phenomenon (Digital Public Innovation
Center, 2019)
The SOFIA digital solution is implemented from a methodology called
COCREAR that is based on Design Thinking. This methodology consists
of three stages: COmprensión (Comprehension), CREación (Creation)
and ARmado (Assembly) (Digital Public Innovation Center, 2019). From
the first implementation of this methodology, the first iteration of the
“Data Against Contraband” project was completed, which describes the
implementation process of the first prototype of the SOFIA digital solution,
as well as its functionalities and pending challenges. This prototype
contributes directly to the solution of one of the three critical points
identified in the comprehension process: the opportunity to consult
information.
In the same manner, the prototype allows queries of historical information to
expert profiling users in far less time than the baseline (hours vs. minutes).
Likewise, the prototype allows a first approach to be made to the critical second
point: data interaction. The tool constitutes a first query interface with the
information that contemplates what was found in the user design study carried out
during the creation phase (Digital Public Innovation Center, 2019).
Taking into account the results of the first prototype version, the architecture design
for the second version has already begun. This architecture responds to the needs
identified by end users, as well as the technological limitations faced by analysts. The
architecture is hybrid in nature by considering on premise and cloud elements. This
project in its second phase seeks to: i) build learning data, ii) outline structures about
people, and iii) delve into the artificial intelligence component (Digital Public Innovation
Center, 2019).
Finally, it is expected that the other phases of the project will be completed throughout 2019
in order to begin its implementation in DIAN. For the time being, some objectives have been
proposed to be fulfilled within the design phase, such as: i) saving between 2 to 24 hours on
average to analyze data and ii) systematizing information and determining the objective
criteria through the profilers’ experience. This was the first in a series of prototypes that
continued to be tested in 2019.
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Office of the Comptroller
General of the Republic OCÉANO6
The Comptroller General of the Republic
(CGR) is the highest authority of State fiscal
control in Colombia. It was created on July 19,
1923 through Law 42 during the commission
of experts led by the economist Edwin Walter
Kemmerer,
who
made
a
series
of
recommendations to reorganize the public
finances of the Colombian State, including
the creation of the Bank of the Republic. This
entity has the mission of procuring the
proper use of public resources and goods
and contributing to the modernization of the
State by means of ongoing improvement
actions in the different public entities
(Comptroller General of the Republic, 2019).
Within the Government and IT Management
objectives of the entity, the institutional
strengthening program has been developed
since 2014, which contemplates the need to
carry out a governance and management
model of information technologies, based on
the reference frameworks of COBIT6 and
ITILCOBIT7 and ITIL8 (Comptroller General of
the Republic, 2018). One of the core areas
that the CGR seeks to strengthen and
modernize is the frontal fight against
corruption. In this way, the CGR proposes in
the 2018-2022 strategic plan the creation
and/or acquisition of a “unique technological
tool as a repository and information manager (reports, studies, data,
formats, etc.) that allows capturing, organizing and tabulating micro
and macro information for decision-making” (Comptroller General of
the Republic, 2015).
In the same report, it is mentioned that the CGR seeks the
implementation of technological tools that facilitate interoperability
for the exchange of information with various entities in real time and
in a secure manner throughout the organization (Comptroller
General of the Republic, 2015). To fulfill this objective, an “Integrated
Information Center (evaluating the use of disruptive technologies
such as Big Data, artificial intelligence, machine learning, x-road,
among others, according to the needs raised)” is proposed as a
product. From this report it can be extracted that the entity has been
evaluating the possibility of implementing disruptive technologies to
capture information since 2015, but even more so to create
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6 Through Decree 2037 of 2019
and Resolution 0731 of 30
December 2019 creates the
DIARI (Directorate of Information,
Analysis and Reaction
Immediate) which works at
through systems intelligence and
big data OCÉANO
7 COBIT: Control Objectives for
Information and Related
Technologies is a reference
framework incorporating best
practices aimed at the control
and supervision of information
technologies
8 ITIL: Information Technology
Infrastructure Library is a
reference framework
incorporating definitions and
good practices for the
management of information
technology services, the
development of information
technologies and operations.
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correlations with the different databases of each state
entity and thus find critical points in relation to the use of
public resources and their fiscal management.

9 Internal contractual sources: SIRECI;
external: SECOP, SIA OBSERVA, SIVICOF.
External sources: SIC, SIRI of the Attorney
General’s Office, DIAN with the
disaggregation of consortiums and
temporary unions, Registry of canceled
certificates of the National Registry of Civil
Status and canceled registrations of
CONFECÁMARAS boards of directors.
10 SIRECI: National contracting
information. Tax agent newsletter.
11 SECOP: national and territorial
contracting information.
12 SIC: Superintendency of Industry,
Commerce and Tourism
13 Law 80 of 1993, whereby the General
Statute of Public Administration Contracting
was issued, defines the Temporary Union in
article 7 as “when two or more people
together present the same proposal for the
award, conclusion and execution of a
contract, jointly and severally responding for
full compliance with the proposal and the
contracted object, but penalties for
non-compliance with the obligations derived
from the proposal and the contract will be
imposed according to the participation in
the execution of each of the members of the
temporary union ".
14

Law 80 of 1993, whereby the General
Statute for Public Administration
Contracting was issued, defines consortia in
article 7 as: 'When two or more people
together present the same proposal for the
award, conclusion and execution of a
contract, jointly and severally responding to
each and every one of the obligations
derived from the proposal and the contract.
Consequently, the actions, facts and
omissions that are presented in the
development of the proposal and the
contract will affect all the members that
comprise it.'
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This is how at the end of 2018 the OCÉANO technological
platform emerged as a tool for the control and monitoring
of fiscal management (Comptroller General of the
Republic, 2019). This platform is fed by public information
sources, which establishes relationships between contracts
concluded at the national level and analyzes them to detect
possible cases of corruption. It uses internal9 and external
contractual sources such as SIRECI10 and SECOP11, among
others, to cross this information with external sources such
as SIC12 rwith respect to natural and legal persons
sanctioned by the entity, as well as with the registration of
sanctions and causes of SIRI disability of the Attorney
General’s Office, among other sources (Comptroller
General of the Republic, 2019).
In this way, OCÉANO becomes the information center of
the CGR, which starts from the data analysis arriving from
external and internal sources and uses technological
mining tools, data analytics and artificial intelligence, so far
having analyzed more than 30 million data (Comptroller
General of the Republic, 2019). Once all the information is
cross-referenced, the records supplied by the various
sources of information are added, integrated, cleansed,
crossed and stored. Finally, a methodology is used to move
from the algorithm to the mesh, which quantifies the
frequency or the number of times a node acts as a bridge
along the way, analyzing the number of links and their
proximity.
With the information collected and processed, the
so-called “business meshes” are created, comprised of one
or several groups with a reduced number of contractors
who have been awarded a significant volume of contracts
by means of legal concepts, such as Temporary Unions13
and Consortia14 (Comptroller General of the Republic,
2019). Additionally, to establish the connection between
these concepts and the different contracts within the
information sources, a conglomerate or cluster analysis is
used as a statistical technique that allows the division of a
set of objects into different groups, so that a profiling of
each object is performed and said objects are located in
the same group but separate from objects belonging to
different clusters (Comptroller General of the Republic,
2019). According to the CGR, thanks to these meshes it
was possible to detect that one of the largest has a
connector between contractors that totals 112.5 trillion
pesos distributed in 229,680 contracts that have been
awarded to similar Temporary Unions and Consortia, either
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with similarities in the legal representative, in the fiscal auditor or among
other correlations (General Comptroller of the Republic, 2019).
A final phase of this tool, which is in development, will allow to go from
findings in contracting that is already underway to predictions before
contracting (Comptroller General of the Republic, 2019). Thus, with the
unification of monitoring and search criteria, OCÉANO aims to reduce the
subjective level of audits to generate early alerts of a possible patrimonial
damage (Comptroller General of the Republic, 2019). For example, one of
the findings was the establishment of “multipurpose” companies that can
generate patrimonial detriment by allowing them to continue contracting.
This is the case of a company whose corporate purpose is dedicated to the
sale of laying hens and at the same time builds public roads, or there is also
the case of a pharmacy in the Amazon that ended up making social
housing (El Tiempo, 2019).
Finally, within the CGR's 2018-2019 management report, it is evident that
the OCÉANO tool is in the process of signing cooperation agreements
(Comptroller General of the Republic, 2019). These agreements are
arranged for the exchange of information with various entities at the
national level such as the Accounting Office, the National Digital Agency
and the Administrator of the resources of the General System of Social
Security in Health - Adres (Comptroller General of the Republic, 2019).
Thus, this tool seeks to become an integrated information system beyond
public contracting and generate valuable information for various state
entities (Comptroller General of the Republic, 2019).
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Analysis of the ethical and legal
problems of the use of AI in the
public sector in Colombia

Myths about the AI scope
The concept of AI can often be misinterpreted by civil society, government,
and even entrepreneurs seeking to innovate in this field. There are five
myths surrounding the use of AI technology (Leitch, 1992; Ballatore and
Simone, 2017). The first myth claims that AI technology works in the same
way as the human brain. However, AI involves the use of techniques to
replicate some capacities and abilities of human beings such as learning,
reasoning, planning, perceiving or processing natural language (Internet
Society, 2017). In this way, one must be cautious enough to understand if a
certain project or tool acquired by some public or private entity is actually
AI or if, on the contrary, the organization is acquiring another type of tool
such as document digitization or data visualization, without making real
use of AI technology.
The second myth claims that intelligent machines learn on their own,
without the need for human intervention (Moor, 1978; Fox, 1990; Laurent,
2018). However, to develop an AI-based machine or system, some human
intervention is strictly required. For example, participation may come from
experienced human data scientists who are performing tasks such as
problem framing, preparing data, determining appropriate data sets,
eliminating potential biases in training data, and most importantly,
continually updating software to allow the integration of new knowledge
and data in the next learning cycle (Laurent, 2018). In this way, any AI
system or tool that is mentioned or promoted as a system that will
eliminate human intervention should be questioned, since AI and machine
learning experts agree on the concept of audit or joint work with humans
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to avoid biases and to represent a mature AI
system (Internet Society, 2017; Nooijen, 2019).
The third myth is that AI can be free from bias
(Leitch, 1992; Laurent, 2018). However, any
type of AI technology is based on data, rules
and other types of input from human experts.
Thus, just like humans, AI technology is also
intrinsically biased in one way or another
(Internet Society, 2017; Nooijen, 2019). For
this reason, any AI system or tool to be
implemented in an organization must, in its
impact study, relate what types of
information sources it intends to have access
to and what the selection process of relevant
information and junk information will be like
(Nooijen, 2019).
The fourth myth points out that AI
technology will only replace repetitive jobs
that do not require advanced degrees
(Laurent, 2018; Fox, 1990). Although this
technology enables companies to make more
accurate decisions through predictions,
classifications, and clustering, allowing
AI-based solutions to replace everyday tasks,
it has also increased the speed for
completing complex tasks. Thus, for example,
an AI-based chest x-ray application can
detect diseases faster than radiologists. Just
as in the financial and insurance industry,
where robotic assistants are used for wealth
management
or
fraud
detection.
Nevertheless, the use and implementation of
AI technology does not completely eliminate
human participation in these tasks, but it will
make humans deal with unusual or particular
cases (Leitch, 1992; Laurent, 2018).
Finally, the fifth myth points out that all
companies need to implement AI in their
processes to be in tune with the digital
economy
(Canellopoulou-Bottis,
Panagopoulou, Michailaki and Nikita, 2019;
Renda, 2019). However, it is necessary for
each organization to consider the potential
impact of AI and research the way in which
this technology can be applied to certain
problems or needs of the organization
(European Commission SWD 137, 2018;
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European Commission, 2019). In many cases,
the hasty jump to the implementation of
solutions based on AI technology does not
necessarily solve the entity’s primary need or
problem. On the contrary, this hasty jump
without an impact analysis, methodology or
implementation can lead the organization to
an investment with no return or even losses.
For example, a Dimensional Research report
states that 8 out of 10 AI projects had failed,
while 96% had problems with data quality,
data labeling, and building confidence in the
model (Dimensional Research, 2019). Some of
the reasons for the failure of these projects
would be: i) communication failure; ii) failure
before starting; iii) complicated projects
(Dimensional Research, 2019). For all the
reasons stated above, when AI technology is
adopted by any organization, it is crucial that
companies
and
technology
leaders
understand how AI can create added value for
their business and what its limitations are
(Nooijen, 2019).
This description of the myths of AI usage is
essential to analyze each of the projects that
public entities in Colombia have decided to
acquire or implement. In this way, as will be
detailed below, various technical, legal and
ethical
factors
are
described
that
organizations should take into account when
deciding to use AI, so that an analysis of these
factors can be performed against the
implementation of AI tools in entities of the
public sector in Colombia.
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Legal and ethical analysis of the
Prosecutor Watson, Prometea, SOFÍA
and OCÉANO technologies in Colombia
All the tools being implemented in Colombia that were described above
are based on the development of algorithms that call themselves AI in their
description, so it is imperative that the social, ethical and legal impact of
these algorithms be examined in a context as particular as the Colombian
context. The excessive use - or misuse - of the term AI at this time is
especially rampant, which causes a boom in the acquisition of these
technologies without understanding if the tools offered by some
companies go beyond basic data analysis (Nooijen, 2019; Janmohamed,
2018). Thus, AI has incorrectly become a code phrase for everything
related to data usage or workflow. The "algorithm" concept is also usually
loosely mentioned, a word which is often associated with AI. But the fact
that a system has algorithms that lead to certain results does not
necessarily mean that it is an AI system (Janmohamed, 2018; Internet
Society, 2017).
GoDataDriven15, Internet Society16, the European Commission17 and the
Government of the United Kingdom have developed, from each of their
fields - industry, civil society organization and government - the main
factors that organizations must follow when implementing or investing in
IA (Internet Society, 2017; Nooijen, 2019). On the one hand, for
GoDataDriven the AI implementation process is divided into four stages: i)
initialization; ii) continuous experimentation; iii) business empowerment;
and iv) AI democratization. On the other hand, for the Internet Society and
the European Commission, the implementation of this technology must be
accompanied by an impact assessment for both entities of the public and
private sectors, and both are based on factors such as: i) human action and
supervision; ii) technical robustness and security;
iii) privacy and data governance; iv) transparency;
15 Dutch company that describes itself as the country's
v) diversity, non-discrimination and equity; vi)
leading expert in open source Big Data technologies, and
as the company that provides world-class data
social and environmental well-being; and vii)
engineering services and analytical translators that work
responsibility (European Commission, 2019;
with the company in order to point out and develop AI
Internet Society, 2017). Finally, the United Kingdom
use cases in applications that are a pleasure to use and
add value to your results.
has developed a series of specific guides for AI
implementation in the public sector that are
16 The Internet Society is an American non-profit
divided into: i) understanding the concept of
organization founded in 1992 to provide leadership in
Internet-related standards, education, access, and policies.
artificial intelligence; ii) evaluation of whether
Its mission is' to promote the open development,
artificial intelligence is the right solution; iii)
evolution and use of the Internet for the benefit of all
people around the world".
planning and preparing for the implementation of
artificial intelligence; and iv) management of the
17 The European Union is a political and economic union
artificial intelligence project (United Kingdom,
of 27 member states that are mainly located in Europe. Its
main function is to look after the general interests of the
2019).

EU by proposing and verifying compliance with legislation
and applying EU policies and budget.
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Given these international benchmarks, as well as the different myths
revolving around AI, the analysis on AI tools being implemented in
Colombia will focus on various risks that exist throughout the
implementation of an AI system: i) risk of technofascination; ii) risk of
shadowy decisions; iii) risk of inconclusive evidence; and iv) risk of
automation without audit.

3.2.1. Risk of technofascination
The assessment phase of any implementation
of an AI system is the most complex and
possibly the longest phase, since it requires
joint work with the entire organization to
determine the different needs, choose one or
systematize several in the same problem and
identify whether AI is the right solution
(United Kingdom, 2019). The design of any
service begins with the identification of user
needs (Hagan, 2017). Thus, consideration
should be given to whether the organization
has the necessary data, whether it has access
to databases, whether it performs ethical and
safe data collection, and whether it has a
large amount of data for the model to learn
the task on a large scale and whether it is
repetitive enough for a human to have a hard
time doing it (United Kingdom, 2019).
In other words, the main factor will be the
collection and agglomeration of the data that
the future AI system will use (United
Kingdom, 2019; Nooijen, 2019). It is important
to highlight that the senseless accumulation
of data is not only inefficient but costly, which
is why a data assessment is recommended to
identify if it is quality data18. It is evident that,
within the management reports and the
relevant information of the analyzed entities,
the Prosecutor Watson and Prometea tools
did not follow this phase of identifying needs
in the entity, but instead embraced a global
development in ICT that is part of the
National Government. Due to insufficient
information on the acquisition process and
memoranda of understanding in the Attorney
General’s Office and in the Constitutional
Court, it is not possible to identify the
assessment process of the various needs and
the problem that is intended to be solved
with the tool.
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On the other hand, within the documentation
and information of the SOFIA and OCÉANO
systems, it is evident that both arise from the
Design Thinking methodology where each
entity first identified various needs, not only
technological but also related to personnel,
to systematize a problem that could be
solved with an AI system (Comptroller
General of the Republic, 2019; DIAN, 2019).
Based on information and research, it was
evident that both projects have clear
implementation stages and, within their
evaluation stage, they have been cautious in
adjusting to a need in order to provide a
better service in their field.
Thus, it is possible to claim that the use of AI
technology for the public sector in Colombia
must be cautious regarding the definition of a
true need or problem that can be intervened
by means of a technological solution. In the
event that one of these steps is omitted, a
solution would be adopted without really
understanding the need either from the same
entity or from the citizen, causing a detriment
to the public patrimony due to the
acquisition of technology that may not be
applicable or will not have the potential to
resolve specific needs.

18 According to the recommendations of
the United Kingdom, quality data is data that
is exact, complete, timely, valid, sufficient,
pertinent, representative and consistent.
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Additionally, once the entity has decided what need(s) should be solved
through AI systems or tools, it must decide whether to build or buy the
technology (United Kingdom, 2019; European Commission, 2019; IBM,
2020). It is important for entities to assess whether the needs they are
trying to meet are unique to their organization or whether they can meet
user needs with generic components or whether, on the contrary, the team
within the entity can build or adapt AI models ready to be used or open
source algorithms internally.
It is important to highlight that within the risk analysis of AI systems
implementation, the aim is to avoid the transposition bias of the “blank”
algorithm that is developed in another jurisdiction but is applied in
Colombia (Hickey, 2018). In other words, Colombia needs algorithms
specifically designed for the Colombian context when deciding freedoms
for human beings, not a clean code ready to make any prediction that the
end user desires. Thus, both Prosecutor Watson and Prometea are
technological developments that were created in other jurisdictions under
other circumstances - the United States and Argentina - which, when
transferred to Colombia, must seek to address the country's social context
(IALAB, 2019; IBM, 2018), whereas SOFÍA and OCÉANO are specially
adapted systems for the specific needs of each entity, that is, for
contraband and the fight against corruption in state contracting, which
can be described as their own development. Therefore, purchasing AI
technology may not always be appropriate, as the details pertaining to its
data and needs could mean that the provider would have to build from
scratch or significantly customize an existing model.

3.2.2. Risk of shadowy decisions
Algorithms use inferential statistics and create knowledge that may be
uncertain for the end user. Likewise, the conclusions reached by the
algorithm can only be as reliable as the data on which it is based (Viola,
2018). In this way, the neutrality of the algorithm will depend on the
neutrality of the information collected, as well as on the rules that have
been established manually (European Commission, 2019).
Now, even if collection and decision-making are a “neutral” procedure, an
action can be discriminatory for the sole effect it has on a given group
even when the algorithm has been based on conclusive and scrutinizable
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evidence (Mittelstadt, Allo, Taddeo, Wachter and Floridi, 2016). For
example, in the COMPAS19 case in the United States, the organization
ProPublica found evidence that the algorithm used racial criteria to
determine a greater or lesser risk of recidivism, which resulted in
discriminatory decisions (ProPublica, 2016). Propublica based its research
on various studies conducted on possible biases in the American system,
one of which was conducted in 2006 by Kevin Whiteacre of the Salvation
Army Correctional Services Program. This study revealed “a tendency to
classification errors for African Americans” (Larson, Mattu and Kirchner,
2016). In this way, the COMPAS example helps to demonstrate that the
result provided by an algorithm can be flawed by biases to the extent that
the databases used intrinsically have this systematic bias within the justice
system and distort the measurement of recidivism.
Thus, relying entirely on AI tool data processing can entail a high risk of
algorithms making biased decisions. According to Friedman and
Nissenbaum, bias can arise from: (i) pre-existing biases, (ii) technological
biases; and (iii) emerging biases (Friedman and Nissenbaum, 1996). Firstly,
pre-existing biases can originate in social institutions, in the practices and
attitudes from which technology arises. This type of bias can enter a
system through the explicit and conscious efforts of individuals or
institutions, or implicitly and unconsciously, even despite the best
intentions. For example, an expert loan application system, which
negatively assesses applicants who live in certain parts of the city rated as
“undesirable” or “dangerous”.

19
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COMPAS: POffender Correctional
Management Profile for Alternative
Sanctions by Northpointe, Inc.

In this way, it can be asserted that in the case of
Prometea, this risk can manifest itself in a more latent
way as it uses the database of the Constitutional Court
to select the cases that the guardianship judge may
access to review. However, constitutional precedents
may have biases from the same magistrates that are
not identifiable, which the algorithm can adopt with
correlation elements and thus continue with this bias. It
is important to clarify that the Internal Regulations of
the Constitutional Court in article 52 presents several
criteria that serve as a guide for the selection of
guardianships, such as: (i) a novel issue; (ii) the need to
rule on a specific jurisprudential line; (iii) the
requirement to clarify the content and scope of a right;
(iv) the need to examine pronouncements of
international judicial or quasi-judicial instances; (v)
serious damage to public patrimony, among other
criteria (Constitutional Court, 2015). However, these
criteria are merely illustrative, that is, they are not a
barrier for the judge to decide to select another
criterion depending on the reasonableness of each
case.
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Thus, Prometea would have the ability to
select guardianship cases that meet any of
the criteria mentioned. However, judges work
increasingly in the midst of a changing social
world, so blindly relying on this tool carries
the risk that these automated decisions will
shape the way the Court applies the selection
criteria and, furthermore, stop attending to
the social and political changes that may
arise in the future. The Constitutional Court
has consolidated several jurisprudential lines
that it follows when analyzing facts that are
part of it. However, there are cases with
singularities that must be constitutionally
analyzed, even if they do not strictly meet
one of the criteria described above. When
this possibility arises, the judge should have
sufficient freedom to decide whether to
select the case or to follow the criteria
developed in Prometea’s design and
operation.
In the case of Prosecutor Watson, SOFÍA and
OCÉANO, these three tools use correlation
features to create coincidence maps in the
same system using various sources of
information to present a result. In other
words, this risk, although it remains latent,
can be reduced by using information from
the databases to generate matches in names,
processes, certificates, among others, but not
to make a judicial decision.
Secondly, technical bias arises from problem
solving in technical design. Various sources of
this bias can be found in several aspects of
the design process, including limitations in
terms of hardware, software, and peripherals
(Friedman and Nissenbaum, 1996). In this
regard, technical difficulties in platform
design in Colombia were mentioned in the
section "Risk of technofascination". However,
the need is reiterated for the algorithms used
in Colombia to be based on the country's
social needs and to move from being
consumers of foreign technologies to
creators of national AI systems.
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Thirdly, the emerging bias arises only in a
usage context. This bias generally arises
sometime after completing a design, as a
result of changing social knowledge,
population, or cultural values (Friedman and
Nissenbaum, 1996). This bias hints that the AI
system must be flexible enough to be
modified by taking into account social
changes. For example, supposing that the
system will not only work for a regional area
in a certain city, but that it will be
implemented at the national or even
international level. In this sense, in the case of
Prometea, it cannot be inferred with the
collected evidence that this tool may be or is
being used by another of the high courts in
Colombia, whereby its use is limited solely
and exclusively to the Constitutional Court.
However, this tool is limited to the particular
“health” issue and it is expected that,
according to the results obtained, it will be
implemented for other issues. On the
contrary, Prosecutor Watson, SOFÍA and
OCÉANO have begun their initial phases in
some capital cities to be later entered into a
national analysis that allows them to have not
only more information but better predictions.
For example, Prosecutor Watson started in
Bogotá, Cali, Bucaramanga and Ibagué and it
is expected that, by the end of 2020, it will be
operating throughout the country.
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3.2.3. Riesgo de evidencia inconclusa
Although Prometea, Prosecutor Watson, SOFÍA and OCÉANO aim to have
a precise compilation and interrelation of databases for constitutional,
criminal, administrative and disciplinary processes respectively, the use of
these tools as assistants in Colombia brings with it new challenges for the
public sector. Thus, the effectiveness and objectivity of the information
produced will depend on the databases of the various information systems
that these corporations have.
Technological innovations create opportunities for error in the treatment of
information, and those errors could lead to detrimental results on a broader
scale than what could have happened without the new technology
(Jacobson, 2004). As a hypothetical example, Prosecutor Watson could
associate a process with a certain subject, ignoring that there are
homonyms, thus causing the Prosecutor's Office to issue an order against
an innocent person due to the legal operator's assumption that Watson had
evaluated the information. In the same sense, in the event that Prometea
was applied to other issues, this tool could omit flagging the so-called
complex cases as relevant and timely. These cases, in general, do not have
records of rulings within the Constitutional Court or in another database as
they are context-specific issues, for example, in terms of freedom of speech
on social networks and the use of digital tools to violate copyright rules.
This risk may not be as prominent in the case of OCÉANO, since the system
creates a mesh around a contractor or State contract that allows the system
to identify the flow of funds from State agents and establish relationships
between the various sectors and activities. For example, the tool was able to
detect that contractors who are allied with Odebrecht nowadays maintain
contracts with the State, which can be an early warning for audit and control
issues (Comptroller General of the Republic, 2019). Finally, in the case of SOFÍA,
it is not possible to have any kind of inference yet since the system is in its
second design phase and has not been implemented in its pilot phase to
determine whether, for example, the correlation factors in contraband issues may
affect some right or other.
While it can be expected that advances in technologies like Prometea and
Prosecutor Watson can improve results for the public sector, there is also an
inconsistency called the “black box” problem. This problem is based on a system
whose internal workings are not visible. It is a metaphor to describe a system in which
input data and results are known, but the process that leads from one to the other is
not visible (Atkinson, 2014; European Commission SWD 137, 2018; Kohn, 2016; Romero,
2019).
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For example, Prosecutor Watson's machine learning algorithms can
lead to conclusions that are not consistent with the subject or the
offense. However, the reason why they led to particular solutions
might not be obvious. Similarly, in the case of Prometea, this system
uses certain objective and subjective criteria to determine in each
case whether a case is accepted for guardianship review or not. In this
regard, it is relevant to clarify that the Internal Regulations of the
Constitutional Court in section I of chapter XIV, present the guiding
principles and criteria for the guardianship selection process. Article
51 lists a series of principles such as transparency, morality, rationality,
effectiveness, publicity, judicial autonomy, procedural economy,
among others. While article 52 mentions a series of objective criteria,
mentioned above, subjective criteria20, such as the urgency of
protecting a fundamental right; and complementary criteria21, such as
the fight against corruption. However, these selection criteria are
illustrative and not exhaustive, so the constitutional judge has a
margin of freedom focused on principles which are not necessarily
framed in the objective criteria of article 52.
However, it is not known to the public what criteria were used by the
Prometea pilot, nor if these criteria are modifiable depending on the
country's historical and social context, as well as the election of new
magistrates of the high court. This lack of information directly affects
one of the main core areas of AI implementation, which is AI
transparency and democratization (United Kingdom, 2019; Nooijen,
2019). Transparency is paramount to ensure that AI is not biased.
Therefore, any tool and related human decisions are subject to the
related principle of explicability, according to which it should be
possible for them to be understood and tracked by humans
(European Commission SWD 137, 2018; European Commission, 2019;
European Commission, 2018). Consequently, both Prosecutor Watson
and Prometea are capable of generating results from data, but the
internal process may not be known to either the entity itself or the
citizen, who is the most affected by these decisions.

20 Subjective criteria: the urgency to protect
a fundamental right or the need to materialize
a differential approach.
21 Complementary criteria: the fight against
corruption, examination of pronouncements
of international judicial or quasi-judicial
instances, protection against judicial decisions
in the terms of constitutional jurisprudence;
preservation of the general interest and
serious damage to public patrimony.
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In the case of OCÉANO, there is a lower risk since the
system seeks to prioritize and order the data found in
various sources so that they are categorized in files by
subject or sector as they are acquired, and are then
purified depending on the scope of the functions of the
Comptroller. That is to say that, based on the meshes
created by the system, certain inconsistencies are
detected in contractual relations with the State, but in any
case, the Comptroller must request clarification and
additional documentation to determine whether or not a
conduct exists that is susceptible of a deeper audit by the
entity or if the information obtained will be sufficient to
initiate a disciplinary process.
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3.2.4. Risk of automation without
audit
It is essential that any system that intends to use AI technology in
Colombia maintains an external audit system throughout its
implementation and evolution with a minimum level of detail to describe
the decision process. This additional phase could be a way to address the
"black box" problem and help ensure public confidence in these systems.
Thus, according to the European Commission and the various guides on AI
implementation, one of the cross-cutting principles of this process should
be transparency, which is embodied in the various mechanisms of
explanation and responsibility that any AI tool must have (European
Commission, 2019; BDV, 2018; Friedman and Nissenbaum, 1996; IBM, 2020;
OECD, 2019; United Kingdom, 2019).
In this way, any AI system in the market that makes determinations or
recommendations with potential impacts for different individuals must be
able to explain and contextualize how and why it reached a conclusion
(IBM, 2020). In order to achieve this, organizations need to maintain
auditable evidence of the process on input and training data from the
same system. Explicability is crucial to build and maintain user confidence
in AI systems.
Any intervention to create or adapt an AI
system or tool must be transparent, open and,
as far as possible, directly and indirectly
explainable to those affected (European
Commission, 2019). However, it is not always
possible to explain why a model has
generated a particular output or decision —
risk of inconclusive evidence and shadowy
decisions. In these circumstances, other
explanatory measures may be required, such
as traceability, auditability and transparent
communication on system capabilities. Thus,
the degree to which explicability is required
depends largely on the context and the
severity of the consequences if that result is
wrong or inaccurate (European Commission,
2019; Government of Canada, 2018).
First of all, traceability refers to the set of data
and processes that lead to the decision made
by the AI system, including data collection
and labeling as well as the algorithms used.
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This allows the identification of the reasons
why an AI decision was wrong, which, in turn,
could help prevent future mistakes (European
Commission, 2019; IBM, 2020). Thus, it can be
inferred that for the Prometea and Watson
projects, it is not evident nor is the public
aware of the way in which the compilation of
the different databases has been made nor
what the criteria that the system uses to
generate a decision are. We know that each
process must have this traceability report;
however, it is not known to the user who is
directly affected. On the contrary, in the
SOFÍA and OCÉANO systems, an audit phase
is identified in which the citizen can have
access to the reports produced by these
systems. For example, in the case of
OCÉANO, reports can be requested by
regulatory agencies, by citizens, overseers,
and journalists, among others, who request
the information from the entity (Comptroller
General of the Republic, 2019).
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Secondly, explicability refers to the ability to reveal both the technical
processes of an AI system and its related human decisions (European
Commission, 2019). Explicability requires that decisions made by an AI
system can be understood and tracked by humans. However, this
explanation must be prompt and adapted to the experience of the
interested party involved. For example, it will not be the same to present
explanations to a citizen than to a regulator, since they are different users
and, therefore, seek a different specificity (OECD, 2019; Ministry of Internal
Affairs and Communications of Japan, 2017). Thus, it was evident that the
process of acquisition, implementation and testing of the different AI tools
in the public sector in Colombia has not been publicized by the entity to
make citizens aware of the manner and reasons why this technology is
being implemented. Through the various management reports of each
entity, it is evident that, on the one hand, DIAN and the Comptroller's
Office follow a comprehensive design model for their tools and that they
are in the testing and implementation phases, respectively. Publications
and documents of a public nature were obtained on these processes,
which make them more transparent. However, in the case of the
Constitutional Court and the Attorney General’s Office, the public
documents based on this investigation do not reflect how the acquisition
of these tools was analyzed or if there was any detailed bidding or contest
process to determine if the AI tool would be the right mechanism for a
certain need.

Thirdly, for an explainable and transparent AI system to exist, it needs to be
auditable. In this way, mechanisms must be established to guarantee the
responsibility of AI systems and their results, both before and after their
development, implementation and use (European Commission, 2019). Thus,
auditability involves enabling the assessment of algorithms, data, and design
processes. It is important to note that auditability does not necessarily imply
that information on AI-related business models and intellectual property is
disclosed, but that the system and the tool must be openly available to
generate an external assessment (European Commission, 2019; United
Kingdom, 2019). Assessment by internal and external auditors, and the
availability of such assessment reports, can contribute to reliability on this
technology.
AI systems or tools that affect fundamental rights must be independently
auditable. On the one hand, entities must establish a continuous chain of
responsibility for all the roles involved in the project design and
implementation life cycle, as well as implement activity monitoring to allow
supervision and review throughout the project (United Kingdom, 2019;
Government of Canada, 2018). Without such information, a decision made by
any AI tool cannot be properly challenged.
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Thus, in the case of Prometea and Prosecutor Watson, there is no
information on some audit processes that rule on the decisions made by
these tools. On the one hand, the Prometea promoters have stated that the
tool is only one of many that the constitutional judge will take into account
for the selection of guardianships. However, it is not clear what the internal
procedure is like when the tool has processed priority cases in terms of
infringement of the law, since there would be no place to duplicate the
work of presiding magistrates to define whether the selection made by
Prometea was adequate or wrong. That is to say that, in a certain way, the
constitutional judge will start from the base of cases that Prometea
presents as priority and will not take into account the others.
On the other hand, regarding Prosecutor Watson, as it is in an
implementation phase aiming to order the data of the various sectional
and regional prosecutor offices, there is no knowledge of its audit process.
However, this tool has so far served to correlate various data across
different sources of information. For the time being, there is no evidence
that this tool decides, for example, whether or not charges are made
against a certain person, but, on the contrary, the tool uses data from the
charges to check if the same subject is immersed in another process for
the same deeds in another city.
In the same sense, in the case of OCÉANO, the correlations through the
contractual meshes that the system produces do not automatically trigger
disciplinary or criminal proceedings, but once knowledge is acquired of
any business or personal mesh of contracting concentration, an in-depth
investigation into the specificity of the contractor may be initiated and
additional documentation may be required in order to certify copies to the
entity in charge of the investigation.
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Recommendations for the use of
AI-based tools for Colombia
Throughout this research, the work that some entities of the public sector
in Colombia have done to implement AI technologies in the search to
improve their processes and/or information was revealed.
It is important to recognize the positive impact that AI systems already have
and will continue to have, both commercially and socially. However, it is
equally relevant that these AI systems are able to ensure that the risks and
other adverse impacts associated with these technologies are managed
appropriately and proportionally. Thus, the study of these four tools is only the
beginning of AI permeability in Colombia, since these systems will continue to
have an impact on society and on citizens in ways that we cannot yet imagine.
In this context, it is important that Colombia first starts by adopting guidelines on
the ethical implementation and design of these systems in public entities. In this
way, the Colombian government must strive to build AI systems that are reliable
and auditable, so that citizens’ rights are safeguarded throughout the process. On
this basis, some recommendations of a particular nature will be pointed out below
for each of the tools analyzed and for the implementation of AI systems in general.
Generally, first of all, it is essential that both public and private entities adopt a
Design Thinking methodology to understand that technology can be the vehicle to
modify and improve user experience with the entity, but technology on its own does
not generate any impact on the entity's transformation processes or objectives. In
other words, the purchase or acquisition of these technologies must be preceded by a
rigorous study of the entity's need and the impact of each of the technological
solutions. Thus, each entity must have an impact assessment of the technology in
question to define whether or not its implementation puts fundamental rights at risk and
what the mitigation mechanisms for those risks would be like.
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Secondly, once it has been determined that the solution to a specific need
results in the creation or adoption of an AI system, an algorithmic impact
assessment should be performed (Government of Canada, 2018; United
Kingdom, 2019; European Commission, 2019). This assessment must
comply with transparency, traceability and auditing guidelines so that each
entity may test their AI tool and correct the possible risks said
implementation entails.
Finally, all public entities that have the intention of implementing AI
systems must provide a repository of public information, where the citizen
receives a simple explanation of why, how and when the system is
implemented, in which cases it may affect citizens’ rights and the manner
in which citizens may request more information about the system. By
guaranteeing access to this information by all citizens, the AI system itself
reveals having the element of transparency that is essential to generate
self-confidence (European Commission, 2018).
In particular, the Constitutional Court, with the Prometea tool, must
provide all the base selection documents used to determine that the
necessary project for the high court is materialized with the
implementation of this system, and the rejected proposals from other
proponents must be provided as well. Similarly, it is essential that the Court
provide the objective criteria the system is using for the prior selection of
guardianships and the sort of audit mechanisms it is implementing to avoid
the risk of automated decisions without auditing. Additionally, it is
recommended to the Constitutional Court that, in its contact portals with
citizens, such as their website, the results, samples and statistics produced
by Prometea are published. But everything should be transparent,
mentioning that said results, samples and statistics were obtained through
an algorithmic process based on various sources of information, and there
should be mention of what the sources are and what the process is like.
Finally, the Constitutional Court is recommended to adopt a body within
the entity to be in charge of presenting the scope of this project to citizens.
During 2019, when Prometea was in its pilot phase, it was mentioned in
various media that this system had a blockchain application. However, it
was not reported that this was one of the final products of the system and
that it has not yet been implemented, which sparked strong criticism of the
project by academia and civil organizations (Karisma, 2019; Romero, 2019).
On the other hand, the Attorney General’s Office could modify the complaint
format in Colombia so that it has a clear language, a digital format and is
accessible to vulnerable populations, as well as being translated into various
languages. The unification of this form may decrease the risks related to poor
quality data that could be fed into the Prosecutor Watson's system. For that
purpose, it would then be expected that AI technology, in combination with the
machine learning method, could identify inconsistencies such as those caused
by a human input error and that a human could overlook. This automation would
have the potential to reduce uncertainty and improve the data feeding the
system through an inconsistency alert plan.
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Finally, in the case of OCÉANO, one of the objectives set by the
entity is that this Contractual Information Center is made to work
in real time and that it is fed by all the necessary sources so that
finally, in the future, it will be able to achieve a sort of “predictive
corruption” by timely indicating contracts and modalities in which
irregularities that affect the public patrimony can occur. In this
regard, it is important that the entity reports on the interested
and affected parties, on the manner and reasons of a model’s
performance, as well as the justification for ethical permissibility,
non-discrimination and public reliability for its results and the
processes behind its design and use.

Conclusions
It is a fact that technology can be an ally in the growth of the
efficiency and effectiveness of decisions made in the judicial,
administrative and legislative bodies, but it should not be
forgotten that reference is being made to organizations whose
decisions affect all citizens. In this way, every technological
solution must have a study of the design, the implementation and
a justification for the latter. We should not get carried away by the
technological boom but consciously analyze the problem that
needs solving, the possible solutions and thus determine if the
implementation of an AI system is really necessary or if the
digitization of institutional processes can be started in order to
structurally change the needs of these corporations.
It seems that within the modernization and technological impact
plans that have been advanced by several public sector entities in
Colombia, the need to digitize information, processes and entities
has been determined. However, before carrying out an AI project,
the databases that will feed the system must first be considered in
order to avoid the above mentioned risks. It is not intended to
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claim that States should solve everything before starting a project with AI technology,
but simply that these projects cover a huge amount of citizen data so States should be
cautious when presenting and implementing them.
In this sense, AI tools are latent not only in the private field of relationships, but, in turn,
they are increasingly implemented in the public sector, especially in the administration
of justice. The social and technological reality of the country is increasingly aimed at
automating processes that in one way or another are classified as mechanical, which
could be developed by a machine or by an intelligent system. However, not only biases
related to the “black box” should be avoided, but the transposition bias of the “blank”
algorithm that is developed in another jurisdiction (but being applied in Colombia)
should be avoided as well. In other words, Colombia needs algorithms designed for the
purpose when deciding the liberties of human beings, not a clean code ready to make
any prediction that the end user desires.
In this sense, the implementation of AI systems must not only have audit and control
mechanisms, but must also be implemented through assessment stages. In this way, it
is possible to assess operation and determine, for example, in the case of Prometea, if
the cases filtered by this system would be the same as without the intervention of this
tool. As an example, the IBM company recently launched an initiative for the problems
that arise in algorithm development. It was proposed that prior to the sale of an
algorithm by developers, a Supplier Declaration of Conformity (SDoC) be published.
This statement would be like a user manual, demonstrating how well the algorithm
performed on standardized tests of performance, fairness, risk factors, and security
measures (IBM, 2020).
Thus, despite the fact that technology is coming by leaps and bounds, we cannot
become blindly fascinated by it. We must carry out a critical assessment from an
interdisciplinary perspective to mitigate the aforementioned risks and start thinking
about a technology available to the user and not a technology driven by fascination.
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The Identification System of Potential Beneficiaries of Social
Programs (SISBEN) is the algorithm used for targeting social
resources that individually rates the Colombian population in
terms of prosperity. In its fourth version, the government will
begin to use data analytics technologies to search for
inconsistencies in the database, to punish people who have
allegedly lied, and to reduce the number of people who could
have access to benefits. Thus, the government has built poverty as
a space for experimentation and profiling that must be constantly
monitored. In this document the SISBEN system is analyzed,
which is an algorithmic assembly that exceeds ethical concerns
seen exclusively as a matter of principle in order to force us to
address the issue of the values inherent in the system design in
relation to social justice through an analysis of the discourses and
promises offered by these new systems.

Automation, digital technologies and social justice:
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Introduction
According to official figures, 27% of the population in Colombia lives in
monetary poverty and, despite the fact that this number has decreased as
the economy grows, the reduction has stagnated in recent years. Meanwhile, inequality continues to grow (DANE, 2019a, 2019b). The measurement instrument used to classify the poor population that may be a beneficiary of social programs is the Identification System of Potential Beneficiaries of Social Programs (SISBEN). This instrument, which was created in
1994, relies on data gathering by means of surveys of people's individual
living conditions. However, since 2016 the National Planning Department
(DNP), as the authority in charge of the system, has modified the measurement method to give greater weight to income, and has tried to consolidate an automated system that searches for irregularities in the beneficiaries’ personal information in order to detect fraudulent actions (National
Council of Economic Policy & National Planning Department, 2016).
Recently, the UN Special Rapporteur for Extreme Poverty and Human
Rights called attention to the existence of a "Digital welfare state" characterized by the use of digital technologies to "automate, predict, identify,
monitor, detect, target and punish” poverty (Alson, 2019). These digital
systems, far from being neutral, embody a political process that can result
in the creation of greater digital and social exclusion due to design practices and the establishment of access barriers to digital assistance services
(Park and Humphry, 2019).
In parallel, multilateral organizations, academic and civil society associations and industries have developed a series of ethical principles to
respond to and guide technological developments such as artificial intelligence and the use of big data. These research and political agendas are
directed towards the establishment of ethical governance of artificial intelligence, towards the possibility of explaining and interpreting these technological devices and their results as well as creating audit mechanisms to
'open the black box' of their operation and effects (Cath, 2018). The aim of
this text is to analyze how SISBEN is presented as an algorithmic assembly
that configures issues of ethical concern.
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This document offers an analysis using multiple sources such as academic articles, petition rights, public policy documents (CONPES), state
contracts and agreements, training materials for the SISBEN survey,
news, press releases and figures from public databases. The document
has five parts starting with (1) an understanding of SISBEN as an algorithmic and historical assembly. This perspective allows us (2) to distinguish what SISBEN does and to point out the ethical concern issues that
this system creates. We emphasize (3) the transparency and participation issue as a particular problem identified in different formulations of
ethical principles in relation to technological developments. Finally, we
close with some (4) conclusions and (5) recommendations related to
SISBEN within the framework of the “Digital Welfare State” and with
data justice as the political horizon of these discussions.

SISBEN as a social classification
algorithm
The emergence of SISBEN and resource
targeting
SISBEN was created in 1994 as a product of various reforms during the
1990s due to the debt crisis experienced in Latin America (Sarmiento,
González and Rodríguez, 1999). In this way, governments began a quick
liberalization process of the economy and social policy amid the need for
international economic support (López Restrepo, 1995). The social policy
positions promoted by the World Bank and the International Monetary
Fund were fundamental for the reforms carried out in that decade
throughout the region (Carnes and Mares, 2015; Deacon, 2007).
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In the 1990s, the World Bank began promoting resource targeting,
privatization of public service provision, and austerity policies on public
spending (Hall, 2007). Thus, it was necessary for the State to start “looking
for the poor” to focus on the limited resources left by the tax and tariff
reforms (McGee, 1999). Therefore, the State began to require more data to
"find" poor people and, especially, to focus resources individually.
As universalist social benefits were abandoned in favor of a welfare state
that only supports the most impoverished segments of the population, the
number of programs that depended on individual social benefits expanded
(Carnes and Mares, 2015; Deacon, 2007). Thus, SISBEN began to take on
greater significance and became the main instrument for targeting public
resources.

“Technical, transparent and
equitable” measurement and
the policy of measures
SISBEN is an instrument for structuring the
population based on their socioeconomic
achievements, which began to be used in
1994 (Castañeda and Fernández, 2005;
Sarmiento et al., 1999; Vélez, Elkin Castaño
and Deutsch, 1999). The system relies on two
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components: the individual definition of population socioeconomic
characteristics and the structuring of said population from 0 to 100, where
100 means more prosperous and 0 less prosperous (Sarmiento et al., 1999).
Each entity administering social benefits uses the resulting score to
establish cut-off points to determine which person can request a specific
benefit.
Information gathering is carried out through a survey, the coverage of
which is determined through an analysis of socioeconomic information to
determine where low-income groups could be concentrated (Vélez et al.,
1999). People who consider themselves vulnerable, and who are not found
in these areas, can request the survey to be carried out. After the
information is gathered, specialized software is used to generate the
individual score and the structuring of the population (Castañeda and
Fernández, 2005; Sarmiento et al., 1999).
The administrator of this database is the National Planning Department
(DNP), an entity attached to the government, in charge of updating, every
three years, the algorithm that generates the individual scores by
determining the values of each category and the measured elements.
(Castañeda and Fernández, 2005). The first designs measured a set of
population characteristics that include: demographic variables,
consumption of durable goods, human capital, and current income (Vélez
et al., 1999). These components were based on a vision of poverty centered
on living standards (Menjura Murcia, 2016).

Since its implementation, SISBEN has been presented as the most
“technical, objective, equitable and transparent” instrument to determine
the people “deserving” to receive social benefits (McGee, 1999; Vélez et al.,
1999). However, SISBEN, like any other measurement system, embodies a
conception of poverty and, considering that the DNP leadership is
appointed by the President of the Republic, these measurements may be
subject to change according to the needs of the governments in office.
Indeed, the State may have a certain political or social intention to indicate
who is in a situation of poverty (Menjura Murcia, 2016).
Specifically, SISBEN is used for 18 social programs of different
characteristics. However, the only program with universal characteristics is
the subsidized health system that covers more than half of the population.
Most benefits and social programs require selection processes and the
establishment of the program's own requirements, such as cut-off points,
specific characteristics of the population, and budget availability. In this
sense, many people have access to more than one program (CONPES,
2016) and the stability of different aspects of their lives such as health,
education, old age, housing and income depend on the SISBEN score.
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SISBEN algorithmic and
historical assembly

The technical or computational definitions of
algorithms are not enough to account for what they
do in sociological and political terms. Expanding the
definition of algorithm, like any technological system,
must take into account the impossibility of separating
them analytically from the social world and,
specifically, its dual status of producer and product of
the social order (Jasanoff, 2004). This feedback is
verified in the blurring of the limits of the human agency
and technological devices, in the ability to affect
decision-making and in the political effects of algorithms
(Beer, 2017).
Ananny
(2016)
suggests
thinking
algorithms
as
sociotechnical assemblies of codes, practices and standards
whose fundamental characteristic is to make sense in relation
to other assemblies and agents. This relational definition seeks
to establish the way in which issues of ethical concern are
configured based on the ability of algorithms (1) to create
subjects through associations resulting from data analysis, (2) to
enable actions based on judgments of the similarity probability
among entities and (3) to determine the rhythm or times of action
(Ananny, 2016).
From a historical point of view, artificial intelligence algorithms are
configured as part of an automation trajectory to govern people's lives
(Arora, 2019). Thus, the construction of automated systems that seek to
classify the most vulnerable populations from a localized perspective in
the construction practices of a subject “deserving” of benefits must be
analyzed.
Next, we analyze how SISBEN creates a category of people from data
gathering and analysis, and the way in which this new subject is susceptible
to particular actions by the State. Both the creation of the “poor” person and
the type of actions that this categorization allows are configurations of
concern issues that escape ethics conceived as the adaptation of an action to
a list of principles, which requires entering the field of social justice.
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The creation of the “poor” person
as a subject of social benefits
The analysis of SISBEN as an algorithm for
social
classification
that
enables
decision-making on the distribution of public
resources for poverty must first establish the
sort of profiles and categories it configures
and the mechanisms it employs to carry it
out. The agencies in charge of defining and
implementing SISBEN have used various
definitions and adjustments of the scoring
and classification system, going from quality
of life to presumption of income. The
mechanisms used for the creation of this
subject have been the use of surveys and, in
recent proposals, the cross-referencing of
administrative databases.

SISBEN
and
its
methodology
have
undergone four changes since 1994 while
complying with the obligation of updating
the algorithm every three years. The changes
presented for its fourth version show a trend
on social policy for the future. In 2016, in an
analysis carried out by the DNP with the
support of the World Bank, the Economic
Commission for Latin America (ECLAC) and
two experts found two basic problems with
the third SISBEN system: the absence of the
income component and the absence of an
interoperable
system
to
verify
the
information reported by citizens (National
Planning Department, 2019).
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Firstly, according to the DNP, the SISBEN score as a standard of living is
failing because, while the measurement of monetary and multidimensional
poverty based on representative samples has decreased, the percentage
of the population with scores that allow them to apply for social benefits
has increased. The explanation for this phenomenon is that the previous
algorithm concentrated 50% of the score on variables that included health,
education, and housing. The DNP considered it necessary to modify the
algorithm with which the SISBEN score is carried out to include “income
generating capacity” in order to bring the SISBEN score in line with other
indices (National Council for Economic Policy and National Planning
Department, 2016).
In order to adjust the SISBEN measurement
to the "income generating capacity", the
survey was modified to include questions on
"occupational position", "labor and non-labor
income", "household expenditure" and "social
benefits
received”
(National
Planning
Department, 2016). These questions seek to
establish a "presumption of income" profile
that seems to recall the approaches of
banking institutions seeking to individually
categorize a person's risk profile.

entities so as to identify " possible
inconsistencies" and to allow the "automatic
updating of information" registered in the
SISBEN database (CONPES, 2016, 46). As
reported by the DNP, the interoperability
process has been planned to be carried out
with at least 34 databases that include
categories such as health, pensions,
education, work, real estate, taxes, financial
risks, social benefits, transportation, victim
registration, and public services.

Secondly, regarding the methods used by
SISBEN to configure poverty categories,
CONPES pointed to the problem of the
absence of an information exchange system
to verify the information reported by citizens
in the survey. For the DNP, this limits the
State's capacity to identify and avoid
inconsistencies in order to make an efficient
use of public resources. In addition, it is not
possible
for
entities
to
know
the
characteristics and benefits received by each
person so that they can “design appropriate
offer packages for their needs” (National
Council of Economic Policy & National
Planning Department, 2016, p. 47). To
demonstrate
the
problem
of
the
manipulation of SISBEN by people, the DNP
cross-referenced the pensions and health
system databases with SISBEN’s database.
Thus, 653 thousand cases were tagged
"under verification" for high income and for
deceased
persons
(National
Planning
Department, 2019).

The population profiling process was
accompanied by an announcement from the
DNP to expand its databases by collecting
more information about the population that
is already in the system and, in turn, taking
data from other groups that were not in
traditional areas. For this reason, there was
talk of increasing the database to reach 40.5
million people, that is, 84% of the population
(Correa, 2017).

In order to carry out the information
exchange, a comparison was made of the
records from different public and private
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A change that illustrates the problem of the
DNP as a great data collector from people is
the new socio-economic classification form
with which potential beneficiaries are
surveyed, which includes two clauses that
need to be accepted to take the survey,
specifying that "The refusal to supply all the
requested
information
will
prevent
registration in the SISBEN system" and that
the information is provided by swearing
under oath, so that “any alleged falsehood
identified
through
database
cross-referencing will generate exclusion
from the SISBEN system”, and legal and
judicial actions would be taken (National
Planning Department, 2016).
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The fourth version of SISBEN diagnoses a
score “mismatch” that allowed some people
to have access to subsidies despite
exceeding the poverty levels indicated by
other indices. Classifications can be as broad
or detailed as desired and measurements
respond to a certain political will to expand or
reduce state action (Jasanoff, 2017; Menjura
Murcia, 2016). For this reason, the aim of
SISBEN is to reduce the number of people
eligible in order to reach the “truly poor”
people, without a strong analysis of the
consequences that may be caused by further
tightening requirements and eliminating
benefits to those who survive thanks to
limited contributions.

In the next section, an analysis will be
provided regarding the way in which changes
in the algorithm and the inclusion of
automated systems to verify information
from possible beneficiaries show a discourse
that is trying to find and punish the
“gatecrashers” or wrongly qualified people
within the system, which means turning away
from the social function of resource
allocation.

Taking action against
“gatecrashers”
The algorithmic assembly of the SISBEN system
directly allows taking action against people
surveyed and followed through administrative
databases. One of the actions that clearly appears
in public policy documents and that becomes a
matter of ethical discussion is the need to generate
regulatory adjustments that allow fraud prevention
and punishment.
In May 2017, Decree 441 of the year 2017 was issued,
to modify the guidelines used to update and search
for inconsistencies in SISBEN databases. This
regulation left the DNP in charge of database
validation processes and quality controls. In this
way, public entities can "make information available
without agreements to carry out the update and
apply the validation processes and quality controls”
and information exchange agreements can be
concluded with companies (National Planning
Department DNP, 2017 ).
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The decree established two types of results
for the validation processes through
interoperability. On the one hand, “the
exclusion” from the database that will be
carried out due to the death of the person
registered after a comparison against other
databases, by court order or due to record
duplication. On the other hand, the “under
verification” tagging in which the DNP
informs the territorial entity of the
inconsistency. From that point onwards, the
territorial entity is in charge of informing the
person of their situation and deciding on
their exclusion from the records by
administrative action or, instead, requesting a
new interview for reclassification. Within the
six months following the DNP notification,
the exclusion from the records will be
informed to the entities that manage social
programs so that the benefits can be
withdrawn (National Planning Department,
2017, Article 2.2.8.3.5).
The DNP determined nine reasons to place
the records of the SISBEN database “under
verification”: (1) changes of residence
without requesting a new survey, (2) death
record in other databases, (3) unjustified
change of information determined by the
DNP, (4) income records higher than the
values determined by the DNP,
(5) news about
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unreported socioeconomic conditions, (6)
reports from territorial entities, (7) reports
from the entities administering benefits, (8)
information inaccuracies or inconsistencies,
or (9) any other inconsistency considered by
the DNP (National Planning Department,
2017).
This movement towards the integration of
administrative databases to monitor a
person's life and their interactions with the
State hides a surveillance dynamic (Lyon,
2009). The general tendency in the countries
of the Global South to focus public resources
individually and to “look for the poor” has
generated a State that depends on the
creation of large personalized registries to
determine eligibility. In other words,
according to Arora (2019), the Welfare State
is a surveillance State that sets its sights on
individual practices.
Considering the logic behind the inclusion of
technologies in the SISBEN system, it is
necessary to explore this problem in light of
some
ethical
principles
of
artificial
intelligence and to show the significance of
analyzing these systems while thinking in
terms of social justice within data
systems.
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Ethics and data justice issues
within SISBEN
Technological capabilities in relation to data
gathering and analysis and artificial
intelligence have grown in tandem with the
proliferation of ethical principles to govern
the development of these tools and their
implications. These principles set an ethical
limit external to the algorithm or artificial
intelligence system and constitute a way of
judging its ethics or the ability to
satisfactorily answer the question about
what should be done (Ananny, 2016).
The
private
sector
and
multilateral
organizations have proposed at least 84
ethical principles in the past five years. Most
agree on principles such as doing only good,
doing no harm, promoting human autonomy
and control of the agency of technology and
justice. The principle of "explicability" must
be added to them, according to which an
artificial intelligence system must be able to
explain its operation and those responsible
for it (Floridi et al., 2018; Jobin, Ienca and
Vayena, 2019). Among these principles are
those of organizations such as the OECD
(2019), and companies such as Telefónica
(2018), Google (Alvaréz, 2018) or Microsoft
(2019).
In the case at hand, the view of the ethical
principles postulated by these organizations
is important but limited for the social justice
objectives that the welfare state must pursue
(Mittelstadt, 2019). For this reason, several
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authors have suggested the idea of “data
justice” to refer to the connection between
the
technical
possibilities
of
digital
technologies and the social justice agenda,
defined as the struggle for a less inequitable
society that protects social, civil and political
rights (Dencik, Hintz and Cable, 2016; Dencik,
Hintz, Redden and Treré, 2019; Heeks and
Renken, 2018; Taylor, 2017).
Some principles such as “explicability” and
transparency are related to a vision that
advocates a fair data distribution and
treatment by considering those people who
are transformed into records (Heeks and
Renken, 2018). For this reason, it is essential
that the people evaluated by these data
systems understand and participate in the
way they are classified, know who manages
said data, what are the duties of those
institutions with said data and the way in
which data are collected.
In this case, the SISBEN algorithm acts as a
"black box" in which we only know the input
files and the results. While the State uses the
data obtained from people for objectives
that grow more distant from the duty to
guarantee citizens’ social rights and, in turn,
makes people's lives more transparent, the
people who receive social assistance know
less about the way in which they are being
rated and the mechanisms used for the
system to work.
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Both the algorithm that classifies people and the treatment of SISBEN
data are unknown to those who are classified. In the framework of these
investigations, the Karisma Foundation made several requests for access
to information to the DNP asking for more clarity on the previous studies
that support the SISBEN algorithm, the measurement units and the
specificity of the variables taken into account to measure the “income
generating capacity” (National Planning Department, 2019). However, the
DNP's response was that “the information is subject to confidentiality”,
since revealing this information may compromise “the country's
macroeconomic and financial stability” because “it may lead to modifying
the information registered in the database, thus constituting fraud”
(National Planning Department, 2019, 4). Furthermore, the DNP
mentioned that an assessment was carried out in 1997 showing an increase
in fraud in the way the SISBEN score is obtained, which had an impact on
the country's economy as more people could apply to access social
services (National Planning Department, Directorate of Social
Development, Mission to Support Decentralization and Targeting of Social
Services, Social Mission, 2003).

1 There are several
documented examples
of manipulation of the
SISBEN database by
local officials who
modify people's scores
so that they can receive
benefits, threats to
people who are in the
SISBEN database to
vote for a certain
candidate in exchange
for not losing their
social benefits, and
local governments who
want to show more
low-scoring people in
the SISBEN system in
order to receive a
bigger budget.
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The DNP arguments are related to the idea of impartiality by the SISBEN
algorithm and by the technologies that will be included in the process to
classify the population, from which follows the possibility of analyzing the
algorithm as a discourse invoking a neutrality and depoliticization field for
the definition of poverty (Beer, 2017). On the one hand, the methodologies
used for the SISBEN system are presented as the most technical as they
are the result of the DNP's analyzes; but they leave out the vision of people
who experience difficulties in accessing their social rights (McGee, 1999).
Thus, the results of the SISBEN rating are presented as perfect and
flawless without recognizing the design and implementation problems of
the system and the perspective of the people who are beneficiaries. In this
way, the data inequality that exists between a State that qualifies the
population and citizens in a closed manner, who cannot know how said
data is classified by these systems, is once again exemplified.
The technology inserted into the system is presented as an absolute and
error-proof solution despite the fact that these processes may fail due to
many factors, such as the quality of the information, its handling or simply
due to system failures (Dencik, Hintz, Redden, & Warne, 2018; Eubanks,
2018; Madden, Gilman, Levy, & Marwick, 2017). For this reason, the DNP
considered that the solution to the manipulation problems that occurred
at different stages of the information consolidation would be fixed with an
application that encrypted said information, without recognizing
structural manipulation factors by local governments1 (Castañeda and
Fernández, 2005; National Planning Department, 2019). In this way, the
vigilant eye of the State is placed on the people registered in the
databases and not on the information chains and the agents who mediate
in the construction of the system.
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changes and promises of the fourth SISBEN
version, which indicate the narrative of the
future of social assistance focused on
individualization
and
the
constant
examination of "being deserving" of benefits
(Morales Manchego and Galindo Caballero,
2019).

Conclusions
SISBEN has been presented in this document
as an algorithmic assembly. This statement
allows, first of all, to connect the methods on
how to define poverty based on analysis and
data gathering with current discussions on
artificial intelligence and data processing. By
identifying a definition configuration of the
“poor” person and the inclusion and
exclusion actions to recognize benefits for
sectors of the population, we point out an
ethical analysis that goes beyond the
principles to enter the field of justice. The
analysis carried out distances itself from the
“codes of ethics” that constantly appear
under the influence of the industry, which fail
to incorporate concerns for the respect and
promotion of human rights (Alson, 2019, 12).
On the contrary, our analysis starts from
ethics as a set of values inscribed in the
design and practice of the SISBEN system
(Ananny, 2016).
Considering the way in which we think of the
SISBEN
system,
the
automation,
interoperability and big data ideas take
specific forms related to objectives, political
interests and the construction of these
measurements.
Since
2015,
these
technologies have taken center stage in the
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With the SISBEN narratives, the problem of
the State's inability to reduce poverty in
recent years is presented as a technical and
not a political situation. Thus, the stagnation
that poverty reduction presents and the
great inequalities between regions (DANE,
2019a, 2019b) are not the effect of failing
social policies, but rather the absence of a
more modern and precise instrument that is
able to “search” for “truly poor" people and
punish those who "lie". Once again,
characterizing SISBEN as an algorithmic
assembly allows for the connection of its
political burden with the speed and
dynamism that is ascribed to digital
technologies.
As evidenced, the vision of social protection
through data analysis transforms the citizen,
as a subject of rights, into an archive with
information that will make them “deserving”
of the protection of the State (Jasanoff,
2017). Large information systems and
interoperability allow the creation of an
administrative registry with a presence in
multiple spaces that can be modified
according to the current needs. In other
words, large information systems allow the
"deserving" to be made and unmade by
means of a system that, despite being time
and again arbitrary or unfair from its design
(Constitutional Court, First Review Chamber,
Ruling T-716 / 17, 2017), seems to be the result
of an objective examination of cutting-edge
technologies.
The problems that can be detected in the
dynamic production of the poor as a subject
susceptible to state benefits and legal
sanctions
force
recourse
to
more
comprehensive frameworks to analyze the
ethical implications of these systems.
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Activism, as regards technology and digital rights issues, is experiencing a
moment of transformation that involves building bridges with social
justice agendas (Dencik et al., 2016). A relationship that has been difficult
to establish is the fight for social justice that connects human rights
concerns with social inequities (Rodríguez Garavito, 2019). Hence, a vision
of technologies from the Global South must consider the reproduction of
social inequities and violence towards vulnerable groups as a brand of
state-building (Arora, 2019; Milan and Treré, 2019).
For this reason, a concept such as “data justice” can function as a bridge
between the human rights agenda in digital spaces and the struggle for
social justice in massive data systems (Dencik et al., 2016; Dencik et al.,
2019; Heeks and Renken, 2018; Taylor, 2017). As this analysis shows, the
data justice framework can enrich discussions of “what should be done”
regarding the use of collection technologies and data analysis to
determine resource allocation and the categorization of people receiving
state aid.

Recommendations
The introduction of automation technologies in distribution and access to social
benefits must respond to the purposes of protecting citizens and the
proportionality of risk that it may pose for people. Efficiency goals can often go
against the social justice to which the Welfare State must aim.
The inclusion of technologies in public administration should not necessarily
respond to surveillance and individualization processes regarding those people
who require the support of the State. An approach including the risks and
potential people affected by automation can lead AI to strengthen the
institutional framework in order to defend people from abuses by other agents.
Furthermore, technology should aim to improve people’s inclusion in social
benefits, and should not be focused on exclusion for the damages that it may
generate.
People who are rated by using an algorithm should have the means to be able
to demand an explanation for the rating they received and the reasons for any
type of tagging they receive due to inconsistencies, including the databases
and reply channels used. Furthermore, the inclusion of people who are rated in
the construction processes of this type of algorithms can enrich the need
analysis and the proportionality of this type of technology.
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The analysis of social problems in which automation technologies are used may
show the limitations of data protection laws based on the idea of consent. When
access to social benefits which is vital for people depends on consent, it will
hardly be free and informed. Thus, the discussion on privacy and data
protection can be enriched by considering the consent limitations in the public
sector, and the discussion on the Welfare State can benefit from considering the
damages that data exploitation can create for people.

Bibliographic references
Alson, P Report of the Special rapporteur on extreme poverty and human
rights: United Nations Human Rights Office of the High Commissioner,
2019. Available at:
https://www.ohchr.org/Documents/Issues/Poverty/A_74_48037_Advanc
eUneditedVersion.docx
Alvaréz, R. Google establece siete principios éticos para usar inteligencia
artificial: promete no usarla en armas. [Google establishes seven ethical
principles for using artificial intelligence: it promises not to use them in
weapons] Xataka, 2018. Available at:
https://www.xataka.com/robotica-e-ia/google-establece-siete-principioseticos-para-usar-inteligencia-artificial-promete-no-emplearla-armas-vigila
ncia
Ananny, M. Toward an Ethics of Algorithms: Convening, Observation,
Probability, and Timeliness, on Science, Technology, & Human Values, 41(1),
2016, pp.93-117. Available at:
https://doi.org/10.1177/0162243915606523
Arora, P. Decolonizing privacy studies, on Television & New Media, 20(4),
2019, pp. 366-378.

253

Automation, digital technologies and social justice:
experimenting with poverty in Colombia

Beer, D. The social power of algorithms, on Information, Communication &
Society, 20(1), 2017, pp. 1-13. Available at:
https://doi.org/10.1080/1369118X.2016.1216147
Carnes, M. and Mares, I. Explaining the “return of the state” in
middle-income countries: employment vulnerability, income, and
preferences for social protection in Latin America, on Politics & Society,
43(4), 2015, pp. 525-550.
Castañeda, T. and Fernández, L. Targeting social spending to the poor with
proxy-means testing: Colombia’s SISBEN system, on World bank human
Development Network social protection unit discussion paper, 529, 2005.
Cath, C. Governing artificial intelligence: Ethical, legal and technical
opportunities and challenges, on Philosophical Transactions of the Royal
Society a: Mathematical, Physical and Engineering Sciences, 376(2133),
20180080, 2018. Available at: https://doi.org/10.1098/rsta.2018.0080
Correa, M. V. 40,5 millones de colombianos estarán en 2019 en el Sisbén.
[40.5 million Colombians will be on the SISBEN systems in 2019], El
Colombiano, 2017. Available at:
https://www.elcolombiano.com/colombia/40-5-millones-de-colombianosestaran-en-2019-en-el-sisben-IA7741749
National Council for Economic Policy & National Planning Department
(2016). DECLARACIÓN DE IMPORTANCIA ESTRATÉGICA DEL SISTEMA
DE IDENTIFICACIÓN DE POTENCIALES BENEFICIARIOS (SISBÉN IV)
[Declaration of strategic importance of the identification system of
potential beneficiaries (SISBEN IV)](No. 3877).
Constitutional Court of the Republic of Colombia (2017). T-716/17 Ruling.
DERECHO AL MINIMO VITAL-Se deriva de los principios de Estado Social
de Derecho, dignidad humana y solidaridad. [ESSENTIAL MINIMUM
NEEDS – Derived from the principles of the Social Rule of Law, human
dignity and solidarity.] Retrieved from
https://www.corteconstitucional.gov.co/relatoria/2017/T-716-17.htm
DANE. (2019a). Empleo informal y Seguridad Social. [Informal
employment and social security.] DANE. Available at:
https://www.dane.gov.co/index.php/estadisticas-por-tema/mercado-labo
ral/empleo-informal-y-seguridad-social
DANE. (2019b). Pobreza Monetaria y Multidimensional en Colombia 2018.
DANE Información para todos. [Monetary ad Multidimensional Poverty in
Colombia 2018. DANE Information for everyone.] Available at:
https://www.dane.gov.co/index.php/estadisticas-por-tema/pobreza-y-co
ndiciones-de-vida/pobreza-y-desigualdad/pobreza-monetaria-y-multidim
ensional-en-colombia-2018
Deacon, B. Global social policy and governance, Sage, London, 2007.
Dencik, L., Hintz, A. and Cable, J. Towards data justice? The ambiguity of
anti-surveillance resistance in political activism, on Big Data & Society,
3(2), 2053951716679678, 2016.
254

Automation, digital technologies and social justice:
experimenting with poverty in Colombia

Dencik, L., Hintz, A., Redden, J. and Treré, E. Exploring Data Justice:
Conceptions, Applications and Directions, Taylor & Francis, 2019.
Dencik, L., Hintz, A., Redden, J., & Warne, H. (2018). Data Scores as
Governance: Investigating uses of citizen scoring in public services.
National Planning Department. (2016). Ficha de caracterización
socioeconómica - SISBEN IV. [Socio-economic characterization record –
SISBEN IV.]
National Planning Department. (2019). Solicitud de Información N°
20196000194942. [Information request N° 20196000194942.]
National Planning Department. (2017). DECRETO 441 DEL 16 DE MARZO
DE 2017. [Decree 441 of March 16th, 2017.]
National Planning Department, Directorate of Social Development, Mission
to Support Decentralization, and Targeting of Social Services, “Social
Mission” (2003). ¿Quién se beneficia del SISBEN? Evaluación Integral.
[Who benefits from SISBEN? Comprehensive assessment.]
Eubanks, V. (2018). Automating inequality: How high-tech tools profile,
police, and punish the poor: St. Martin's Press.
Floridi, L., Cowls, J., Beltrametti, M., Chatila, R., Chazerand, P., Dignum, V.
and Vayena, E. Ai4people—An Ethical Framework for a Good AI Society:
Opportunities, Risks, Principles, and Recommendations, on Minds and
Machines, 28(4), 2018, pp. 689-707. Available at:
https://doi.org/10.1007/s11023-018-9482-5
Hall, A. Social Policies in the World Bank: Paradigms and Challenges, on
Global Social Policy, 7-151, 26, 2007. Available at:
https://doi.org/10.1177/1468018107078160
Heeks, R. and Renken, J. Data justice for development: What would it
mean?, on Information Development, 34(1), 2018, pp. 90-102.
Jasanoff, S. States of knowledge: The co-production of science and social
order, Routledge, London, New York, 2004. Available at:
http://public.eblib.com/choice/publicfullrecord.aspx?p=200656
Jasanoff, S. Virtual, visible, and actionable: Data assemblages and the
sightlines of justice, on Big Data & Society, 4(2), 2053951717724477, 2017.
Jobin, A., lenca, M. and Vayena, E. The global landscape of AI ethics
guidelines, on Nature Machine Intelligence, 2019. Available at:
https://www.researchgate.net/publication/334082218_Artificial_Intelligen
ce_the_global_landscape_of_ethics_guidelines
López Restrepo, A. Las etapas de la liberalización de la economía
colombiana, [The liberalization stages of the Colombian economy]
Netherlands, CEPAL, 1995. Available at:
https://repositorio.cepal.org/handle/11362/9632
255

Automation, digital technologies and social justice:
experimenting with poverty in Colombia

Lyon, D. (2009). Identifying Citizens ID Cards as Surveillance: Polity.
Madden, M., Gilman, M., Levy, K., & Marwick, A. (2017). Privacy, poverty, and
big data: A matrix of vulnerabilities for poor Americans. Wash. UL Rev., 95,
53.
McGee, R. 'Technical, Objective, Equitable, and Uniform'? A Critique of the
Colombian System for the Selection of Beneficiaries of Social Programmes,
Sisben, Institute for Development Policy and Management, University of
Manchester, 1999. Available at:
https://econpapers.repec.org/paper/agsidpmgd/30570.htm
Menjura Murcia, R. H. Los conceptos de pobreza en los instrumentos de
focalización del Gasto Público en Colombia desde la última década siglo
XX, alcances y perspectivas: El caso del Sisbén [The poverty concepts in
public spending targeting instruments in Colombia since the last decade of
the 20th century, scope and perspectives: The SISBEN case.], National
University of Colombia- Bogotá headquarters, 2016.
Microsoft. Principios de Microsoft AI. [Microsoft AI principles.] Microsoft,
2019. Available at:
https://www.microsoft.com/es-mx/ai/our-approach-to-ai
Milan, S. and Treré, E. Big Data from the south (s): Beyond data
universalism, on Television & New Media, 20(4), 2019, pp. 319-335.
Mittelstadt, B. Principles alone cannot guarantee ethical AI, on Nature
Machine Intelligence, University of Oxford, 2019. Available at:
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3391293
Morales Manchego, M. and Galindo Caballero, M. Tras Sisbén 4 arranca era
del registro social: director del DNP, 2019. [After SISBEN 4, the era of social
registration begins: DPN director, 2019.] Available at:
https://www.eltiempo.com/economia/sectores/tras-sisben-4-arranca-el-r
egistro-social-para-reducir-y-focalizar-subsidios-421558
OECD. Cuarenta y dos países adoptan los Principios de la OCDE sobre
Inteligencia Artificial. OCDE mejores políticas para una vida mejor, 2019.
[Forty-two countries adopt the OECD Principles on Artificial Intelligence.
OECD best policies for a better life, 2019.] Available at:
https://www.oecd.org/centrodemexico/medios/cuarentaydospaisesadopt
anlosprincipiosdelaocdesobreinteligenciaartificial.htm
Park, S. and Humphry, J. Exclusion by design: intersections of social, digital
and data exclusion, on Information, Communication & Society, 21, 2019.
Available at: https://doi.org/10.1080/1369118X.2019.1606266
Rodríguez Garavito, C. (Ed.). ¿Cómo pensar la desigualdad desde los
derechos humanos?: Nuevos abordajes para las injusticias sociales y
económicas del siglo XXI, [How to think about inequality from human
rights? New approaches to social and economic injustices of the 21st
century.] Siglo XXI Editores, Buenos Aires, 2019.

256

Automation, digital technologies and social justice:
experimenting with poverty in Colombia

Sarmiento, A., González, J. I. and Rodríguez, L. A. Eficiencia horizontal y
eficiencia vertical del Sistema de Selección de Beneficiarios (Sisben), 1999.
[Horizontal and vertical efficiency of the Beneficiary Selection System
(SISBEN), 1999.] Available at:
https://www.repository.fedesarrollo.org.co/handle/11445/1777
Taylor, L. What is data justice? The case for connecting digital rights and
freedoms globally, on Big Data & Society, 4(2), 2053951717736335, 2017.
Telefónica. PRINCIPIOS DE IA DE TELEFÓNICA, 2018. [Telefónicas AI
principles, 2018.] Available at:
https://www.telefonica.com/es/web/negocio-responsable/nuestros-comp
romisos/principios-ia
Vélez, C. E., Elkin Castaño, V. and Deutsch, R. Una interpretación
económica del Sistema de Focalización de Programas Sociales: el caso
Sisben en Colombia, 1999. [An economic interpretation of the Social
Programs Targeting System: the SISBEN case in Colombia, 1999.] Available
at: https://ideas.repec.org/p/col/000486/013027.html

Disclaimer. The opinions expressed in the publication are the sole
responsibility of the author(s). Said opinions are not intended to reflect the
opinions or perspectives of CETyS or any other organization involved in
the project.

257

