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An Inventory of Al ethics: Tracing 100 documents
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Abstract

Al ethics is a relatively nascent field, and its importance and recent growth
have been the focus of multiple organizations and corporations, whereby multiple
guidelines, reports, statements, and initiatives on Al ethics have been developed
and published. However, there is still no systematic analysis that provides a
comprehensive overview of the various developed Al ethical frameworks. As a
result, in this article, we trace and investigate a dataset of 100 documents on Al
ethics and principles released between 2015 and 2022 issued by governmental
entities, academic institutions, and private corporations. The aim of this
investigation is to provide useful insights on the Al ethical landscape. We use text
analysis and quantitative data analysis to i highlight five key elements of the dataset
as follows: the type of documents created on Al ethics (how), the time period for
issuing (when), the type of issuer (who), the geographic distribution (where), and
the sectors they cover (what). The findings reveal a gap in the creation of Al ethics
between the Global North and the Global South as 72.4% Al ethics documents are
released from the former. Furthermore, the analysis shows that private firms are
the dominant institutions responsible for developing these frameworks with a
percentage of 31.8%, followed by academia (19.1%) and, finally, governments
(16.4%). Eventually, we emphasize the need for more sector-specific ethical
frameworks which are noticeably lacking and highly needed.
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1. Introduction

More and more nations are realizing the importance of keeping up with and
capitalizing on the advancements in artificial intelligence [1]. According to the OECD.AI
policy observatory, in 2021, 69 nations will have issued official Al strategies, [2]. However,
as Al systems grow larger and more complex, they become more likely to generate results
that conflict with human ideals [3] [4]. These conflicts pose social challenges and require
ethical considerations when it comes to utilizing Al in societies. Some of the ethical
considerations include respecting local public values, eliminating bias in decision-making,
ensuring equality, protecting privacy and data ownership, and building trust and transparency

3].

In response to these challenges and ethical concerns, many public and private
stakeholders are turning to normativity to control and manage AI’s technical innovations in
relation to its potential harms [5] [6] [7]. As a result, multiple normative frameworks,
standards, and sets of ethical principles guiding the use of Al have emerged. These
frameworks aim to develop norms or criteria that, if followed, should limit the threat that
artificial intelligence poses to fundamental rights and ideals [7] [8].

In 2015, the first Al ethics documents started to emerge to address the negative
implications of Al and guide the development of Al systems toward the greatest public good
[5] [9] [6] [8]. Several frameworks for Al ethics, both general and sector specific, have arisen
in the years thereafter to address the harm that can be caused to people and society by the
misuse, abuse, bad design, or unforeseen negative effects of Al systems [3][10]. However,
despite the increased production on Al ethics in recent years, there is no systematic tracking
in the literature that provides a wide overview and in-depth study of the Al ethical production
environment.

Previous research attempted to investigate these ethical frameworks from specific
perspectives. For instance, [8] examined a list of ethical frameworks from 2016 to 2019 in
relation to the consequences of Al in justice systems. [8] analyzed documents of Al ethics
with the aim of determining which ethical principles and risk factors the texts primarily
converge on. The study findings demonstrate the potential distinctions between justice and
other contexts of Al deployment in terms of anticipated risks and ethical values protected.
Earlier research by [9] examine the global landscape of existing Al ethics guidelines and
analyze whether a global convergence is forming in terms of both ethical Al principles and
recommendations for its implementation. The study's findings show a global convergence
arising around five ethical principles (transparency, justice and fairness, non - maleficence,
accountability, and privacy), with substantial variance in how these principles are interpreted.
Despite the fact that both articles give inventories of Al ethical documents and do content
analysis on the obtained data, their emphasis is on the principles included within the studied
documents. However, some necessary data and categorization of ethical documents remain
missing, such as the types of these documents, who issues them, as well as the covered and
uncovered sectors. As a result, we aim in this article to complement the previous research by
addressing these gaps.
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Hence, the goal of this article is to trace 100 existing documents on Al ethics
documents to understand their type (how), time of issuing (when), issuer type (who),
geographic distribution (where), and covered and missing sectors (what), in order to provide
a better understanding and overall overview of the current Al ethics scene. We collect a set
of 100 chronologically arranged Al ethics documents in our inventory, with each categorized
by type, date of issue, type of issuer, origin, and sectors covered. The categories are then
interpreted quantitatively to extrapolate the overall scene of Al ethical production and
publication.

The article proceeds as follows: first, we provide a background on the aspects that led
to the development of Al ethics and define Al ethics. Then, we present the methodology for
this study. Next, we present an inventory of 100 existing documents addressing Al ethics
issued between 2015 and 2022. The last section analyzes and describes the collected data on
the Al ethics.

2. What prompted the need for Al ethics?

A major percentage of the current capability of artificial intelligence (Al) is
accounted for by the use of data-driven deep learning. This growing amount of data is
utilized to train increasingly accurate Al models. However, in some cases, the strength of
these approaches of data-driven deep learning also acts as their downfall. In that sense, if Al
systems are not taught with accurate and diverse datasets, their accuracy and fairness may
be compromised [11]. Al ethics has mostly grown as a response to the different kinds of
damage that can be done to people and society by the misuse, abuse, bad design, or
unintended negative effects of Al systems [3] [10].

The challenge Al faces is that as systems grow larger and more complex, they
become more likely to generate results that conflict with human ideals. Despite the fact that
certain Al systems perform exceptionally well, the moral concerns they pose are growing
[4]. To make sure that the communities that will be affected by the development of Al
technologies are safe and healthy, it will be important to make sure that the development of
these technologies is in line with ethical norms and principles [3]. This has resulted in
growing attention towards ethical issues concerning Al, not only among academics but also
among commercial sectors [4].

Accordingly, every step of the process for delivering an Al project must take into
account the social and ethical consequences of the project's design and use of Al
technology. Furthermore, data scientists, product managers, data engineers, domain
specialists, and delivery managers will all need to work together to achieve success [3].

Al is a technology that is both transformational and disruptive. In ways that we can't
yet imagine, Al systems will continue to have an impact on society and citizens. Its
development over the past few years has been made possible by the accessibility of vast
amounts of digital data, significant technological advancements in computing power and
storage capacity, as well as significant scientific and engineering innovations in Al methods
and tools.
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Since humans will only be able to confidently and fully reap the benefits of Al when
the technology, including the processes and people behind the technology, is trustworthy, it
is crucial to develop Al systems that are worthy of trust in this context.

2.1. What is Al ethics?

Al ethics is a set of beliefs, concepts, and methodologies that apply widely
recognized moral standards to govern moral behavior in the development and application of
Al technologies. These ideals, ideas, and methodologies are meant to encourage morally
acceptable activities as well as to dictate the fundamental duties and responsibilities required
to create ethical, fair, and safe Al applications [3] [10].

In this sense, urban Al ethics can be defined as urban Al systems or practices that
respect human rights, ethics, and fairness. It should, however, include transparency,
algorithm accountability, and data privacy. As a result, urban Al systems must be designed
responsibly. It considers unbiased datasets and actively searches for algorithmic
discrimination, which it opts to correct. Furthermore, Al designers from various
backgrounds are needed to ensure the creation of fair Al algorithms.

The field of Al ethics mitigates these risks and involuntary harm by equipping project
teams with the values, principles, and procedures required to create ethical, fair, and safe Al
applications. Such risks and harms may arise when Al systems are utilized for reasons other
than those for which they were designed, when creators fail to examine technical difficulties
linked to algorithmic bias and safety risks, or when creators fail to consider their influence on
individuals and communities [10].
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3. Methodology

The article aims at tracing existing Al ethical frameworks to understand their type
(how), the time period for issuing (when), the type of issuer (who) geographic distribution
(where), and the covered/missing sectors (what). In terms of the five aforementioned points,
this should provide an overview and a more in-depth grasp of the present Al ethical scene.
Furthermore, it emphasizes existing gaps in the body of text generated on Al ethics that
need to be addressed through additional research. In order to achieve this, the study
followed three phases, as follows:

Phase 1 - Data collection: Using human manual coding, we searched the web for
the following keywords: “Al ethical frameworks," Al guiding principles, African Al ethical
frameworks, European Al ethical frameworks, and International Al ethical frameworks. In
addition, we reviewed the ethical documents’ reference lists and inventories of other
scholarly articles such as [9] and [8]. In this phase we identified 100 documents drafted on
Al ethics and principles. The documents included Reports, set of guiding principles,
research articles, frameworks and declarations

Phase 2 - Tracing the collected data: we traced the 100 collected documents to
determine type of document, year of issue, type of issuer, geographic distribution and
sectors

Phase 3 - Analysis: We conduct a content analysis and quantitative analysis,
presenting a chronologically ordered history of the existing frameworks from 2015 to 2022.
Moreover, we draw conclusions about the time of the emergence of artificial intelligence
ethical frameworks, when the majority of these frameworks were formed, the origin and type
of entities involved in the dissemination of these ethical frameworks, whether private tech
companies, governmental entities, non-profit organizations, or academia, and the sectors they
cover. parts.

4. Tracing Existing Al ethical framework

Although Al ethics is a relatively nascent field, its importance and recent growth have
been the focus of multiple organizations and corporations, whereby multiple guidelines,
reports, and initiatives on Al ethics have been developed and published. For instance, the ‘Al
Index Report, the annual report about AI’s impact and progress that is produced by the
Stanford Institute for Human-Centered Artificial Intelligence (HAI) with partners from
industry, academia, and government, Microsoft’s responsible Al principles, and The Alan
Turing Institute Al ethics report in collaboration with UK government [4].

In table 1, we collect 100 documents addressing Al ethics and principles. This data was
collected by searching for published work on the principles and guidelines on ethical or
responsible Al produced by governmental entities, academics, non-profit organizations,
intergovernmental organizations and private corporations. According to the analysis in this
article and other sources examined, the earliest work on ethical Al found was published in
2015 [5] [9] [6] [8]. Our data set includes documents starting this time and the latest document
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https://hai.stanford.edu/research/ai-index-2022
https://hai.stanford.edu/research/ai-index-2022
https://hai.stanford.edu/

that we could find was published in 2022. The search was primarily conducted using the
Google search engine, as well as reviewing other scholarly literature on the subject of Al
ethics. The article 'The global landscape of Al ethics guidelines' by [9], was a useful resource,
whereby it provides a list of 84 publications about ethical principles or guidelines for Al. 67
of the 84 documents were added to our created inventory of Al ethical frameworks while 17
documents were excluded as they provided general insights and do not mention direct
guidelines or principles on Al ethics. The collected dataset of Al ethical frameworks in Table
1 is organized chronologically including information about the type of issuer and the sectors
covered by each document, as well as a direct link to the document.

Table 1: A timeline of 100 published Al ethical frameworks and guidelines (Authors, with 67
documents from [9])

. Docum Ye . Origin of . Sectors
Title Issuer ent Type of issuer Region
ar Issuer covered
type
Unified Ethical Frame The Information
1 for Big Data Analysis. Accountabilit Frame [20 |Non-profit USA Global General
IAF Big Data Ethics - Y work |15 |organization North
R Foundation
Initiative, Part A
Set of
DIGITAL Center for|~". . ]
2 DECISIONS: Building [ Democracy & gu_ldlpg 20 Non—prof!t USA Global General
: - princip {15 |organization North
Trust in Algorithms [ Technology les
Set of
- Al  research and
3 Open Al Charter Open Al 9“.""?‘9 20 deployment USA Global General
princip |15 North
les company
. . Set of
4 Civilian Al policy - :Eié?l?d;tlni;'géﬁ:gg guiding|20 [Non-profit Iceland Global General
Ethics Policy (IIIM)g princip |15 |organization North
les
The Al Now Report.
The Social and
Economic Implications .
5 of Artificial | Al Now Institute Report 20 Non-p_rof!t USA Global General
- 16 [organization North
Intelligence
Technologies in the
Near-Term
Positio
. . n
Position on Robotics|The Greens (Green
6 and Artificial | Working Group Se? .Of 20 Interg_ove_rnmental Europe Global General
- guiding| 16 |organization North
Intelligence Robots) .
princip
les
Statem
Statement 91| Association for ent
Algorithmic - Set 0of|20 [Non-profit Global
7 Computing - o USA General
Transparency and . guiding|17 [organization North
P Machinery (ACM) L
Accountability princip
les
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https://bigdata.fpf.org/wp-content/uploads/2015/11/IAF-Unified-Ethical-Frame-for-Big-Data-Analysis.pdf
https://bigdata.fpf.org/wp-content/uploads/2015/11/IAF-Unified-Ethical-Frame-for-Big-Data-Analysis.pdf
https://bigdata.fpf.org/wp-content/uploads/2015/11/IAF-Unified-Ethical-Frame-for-Big-Data-Analysis.pdf
https://bigdata.fpf.org/wp-content/uploads/2015/11/IAF-Unified-Ethical-Frame-for-Big-Data-Analysis.pdf
https://cdt.org/wp-content/uploads/2015/04/Digital-Decisions-Project-Description.pdf
https://cdt.org/wp-content/uploads/2015/04/Digital-Decisions-Project-Description.pdf
https://cdt.org/wp-content/uploads/2015/04/Digital-Decisions-Project-Description.pdf
https://openai.com/charter/
https://www.iiim.is/ethics-policy/3/
https://www.iiim.is/ethics-policy/3/
https://ainowinstitute.org/AI_Now_2016_Report.pdf
https://ainowinstitute.org/AI_Now_2016_Report.pdf
https://ainowinstitute.org/AI_Now_2016_Report.pdf
https://ainowinstitute.org/AI_Now_2016_Report.pdf
https://ainowinstitute.org/AI_Now_2016_Report.pdf
https://ainowinstitute.org/AI_Now_2016_Report.pdf
https://ainowinstitute.org/AI_Now_2016_Report.pdf
https://felixreda.eu/wp-content/uploads/2017/02/Green-Digital-Working-Group-Position-on-Robotics-and-Artificial-Intelligence-2016-11-22.pdf
https://felixreda.eu/wp-content/uploads/2017/02/Green-Digital-Working-Group-Position-on-Robotics-and-Artificial-Intelligence-2016-11-22.pdf
https://felixreda.eu/wp-content/uploads/2017/02/Green-Digital-Working-Group-Position-on-Robotics-and-Artificial-Intelligence-2016-11-22.pdf
https://www.acm.org/binaries/content/assets/public-policy/2017_usacm_statement_algorithms.pdf
https://www.acm.org/binaries/content/assets/public-policy/2017_usacm_statement_algorithms.pdf
https://www.acm.org/binaries/content/assets/public-policy/2017_usacm_statement_algorithms.pdf
https://www.acm.org/binaries/content/assets/public-policy/2017_usacm_statement_algorithms.pdf
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Acrtificial Intelligence . . . .
8 and Machine Learning: | Internet Society Policy |20 Non—prof!t Internation fInternati General
- paper |17 |organization al onal
Policy Paper
The Future of Life
The Asilomar Al (I;r;ﬁ:éj(tﬁéﬁon Wim SSEdir? f 20 |Non-profit Global
9 Principles attendees of the high- grincig 17 |or anﬁzation USA North General
Frincipies level Asilomar Fes P 9
conference on
beneficial Al
Microsoft's Sﬁgdir?f 20 Multinational Global
10 |responsible Al [ Microsoft guiding technology USA General
— princip |17 : North
principles les corporation
Machine Learning:
The Power and . 20 . Global
11 Promise of Computers The Royal Society  |Report 17 Academia UK North General
that Learn by Example
The Montreal —
12 |Declaration for I/Ihoemr;r;lversny of Z?gr!ar ig Academia Canada Egﬂ?l General
Responsible Al
13 Human Rights in the[The Rathenau Report 20 [Non-profit Netherland |Global General
Robot Age Report Institute P 17 |organization S North
Artificial Intelligence. Ssgdir?f 20 Multinational Global
14 |The Public _ Policy|Intel Corporation guiding technology USA General
- princip |17 : North
Opportunity les corporation
Stanford Institute for
15 [Al Index Report Hur_n_an_-Centered Report 20 Academia USA Global [General
Artificial 17
. North
Intelligence.
Big Data, Artificial .
- . — UK Information
16 Intelh_qence, Machine Commissioner’s Report 20 Governmental entity [UK General
Learning and Data . 17 Global
; Office
Protection North
The Japanese Society Set of
for Artificial | Japanese Society for|guiding|20 . Global
v Intelligence  Ethical | Artificial Intelligence | princip |17 Academia Japan North General
Guidelines les
ETHICS Federal Ministry of Mobility/aut
COMMISSION Transport and Digital 20 Global [omated
18 |AUTOMATED AND Infrastructure, Ethics Report 17 Governmental entity | Germany North transportatio
CONNECTED Commission n
DRIVING-report
How Can Humans
Keep the Upper Hand?|French Data 20 Global
19 [Report on the Ethical|Protection Authority|Report 17 Governmental entity | France North General
Matters Raised by Al[(CNIL)
Algorithms
The Ethics of Code: Set of i
20 Developing Al _for Sage guiding| 20 l\élcur::]l(r)lla;lonal Internation | Internati General
Business _with _Five |29 princip |17 cor oratigo)rq al/ UK onal
Core Principles les P
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https://www.internetsociety.org/wp-content/uploads/2017/08/ISOC-AI-Policy-Paper_2017-04-27_0.pdf
https://www.internetsociety.org/wp-content/uploads/2017/08/ISOC-AI-Policy-Paper_2017-04-27_0.pdf
https://www.internetsociety.org/wp-content/uploads/2017/08/ISOC-AI-Policy-Paper_2017-04-27_0.pdf
https://futureoflife.org/open-letter/ai-principles/
https://futureoflife.org/open-letter/ai-principles/
https://www.microsoft.com/en-us/ai/our-approach?activetab=pivot1%3aprimaryr5
https://www.microsoft.com/en-us/ai/our-approach?activetab=pivot1%3aprimaryr5
https://www.microsoft.com/en-us/ai/our-approach?activetab=pivot1%3aprimaryr5
https://royalsociety.org/~/media/policy/projects/machine-learning/publications/machine-learning-report.pdf
https://royalsociety.org/~/media/policy/projects/machine-learning/publications/machine-learning-report.pdf
https://royalsociety.org/~/media/policy/projects/machine-learning/publications/machine-learning-report.pdf
https://royalsociety.org/~/media/policy/projects/machine-learning/publications/machine-learning-report.pdf
https://www.montrealdeclaration-responsibleai.com/_files/ugd/ebc3a3_506ea08298cd4f8196635545a16b071d.pdf
https://www.montrealdeclaration-responsibleai.com/_files/ugd/ebc3a3_506ea08298cd4f8196635545a16b071d.pdf
https://www.montrealdeclaration-responsibleai.com/_files/ugd/ebc3a3_506ea08298cd4f8196635545a16b071d.pdf
https://www.rathenau.nl/sites/default/files/2018-02/Human%20Rights%20in%20the%20Robot%20Age-Rathenau%20Instituut-2017.pdf
https://www.rathenau.nl/sites/default/files/2018-02/Human%20Rights%20in%20the%20Robot%20Age-Rathenau%20Instituut-2017.pdf
https://community.intel.com/legacyfs/online/files/Intel-Artificial-Intelligence-Public-Policy-White-Paper-2017.pdf
https://community.intel.com/legacyfs/online/files/Intel-Artificial-Intelligence-Public-Policy-White-Paper-2017.pdf
https://community.intel.com/legacyfs/online/files/Intel-Artificial-Intelligence-Public-Policy-White-Paper-2017.pdf
https://hai.stanford.edu/sites/default/files/2020-10/AI%20Index%202017%20Annual%20Report.pdf
https://ico.org.uk/media/for-organisations/documents/2013559/big-data-ai-ml-and-data-protection.pdf
https://ico.org.uk/media/for-organisations/documents/2013559/big-data-ai-ml-and-data-protection.pdf
https://ico.org.uk/media/for-organisations/documents/2013559/big-data-ai-ml-and-data-protection.pdf
https://ico.org.uk/media/for-organisations/documents/2013559/big-data-ai-ml-and-data-protection.pdf
http://ai-elsi.org/wp-content/uploads/2017/05/JSAI-Ethical-Guidelines-1.pdf
http://ai-elsi.org/wp-content/uploads/2017/05/JSAI-Ethical-Guidelines-1.pdf
http://ai-elsi.org/wp-content/uploads/2017/05/JSAI-Ethical-Guidelines-1.pdf
http://ai-elsi.org/wp-content/uploads/2017/05/JSAI-Ethical-Guidelines-1.pdf
https://bmdv.bund.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile
https://bmdv.bund.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile
https://bmdv.bund.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile
https://bmdv.bund.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile
https://bmdv.bund.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile
https://www.cnil.fr/sites/default/files/atoms/files/cnil_rapport_ai_gb_web.pdf
https://www.cnil.fr/sites/default/files/atoms/files/cnil_rapport_ai_gb_web.pdf
https://www.cnil.fr/sites/default/files/atoms/files/cnil_rapport_ai_gb_web.pdf
https://www.cnil.fr/sites/default/files/atoms/files/cnil_rapport_ai_gb_web.pdf
https://www.cnil.fr/sites/default/files/atoms/files/cnil_rapport_ai_gb_web.pdf
https://www.sage.com/investors/-/media/files/company/documents/pdf/business%20builders/latest%20news/business%20builders%20ethics%20of%20code.pdf
https://www.sage.com/investors/-/media/files/company/documents/pdf/business%20builders/latest%20news/business%20builders%20ethics%20of%20code.pdf
https://www.sage.com/investors/-/media/files/company/documents/pdf/business%20builders/latest%20news/business%20builders%20ethics%20of%20code.pdf
https://www.sage.com/investors/-/media/files/company/documents/pdf/business%20builders/latest%20news/business%20builders%20ethics%20of%20code.pdf
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The Future Society, Set of
Law & Society uiding|20 |Non-profit Global
21 [Initiative,  Principles|The Future Society guiding proh USA General
for the Governance of princip |17 |organization North
Al les
Set of
29 DeepMind Ethics & |DeepMind Ethics &|guiding|{20 |Technology UK Global General
Society Principles Society princip |17 |incorporation North
les
Software & Set of
Ethical Principles for|Information Industry uiding [20 Internation | Internati
23 |Artificial Intelligence|Association (SIIA), guiding 17 Trade association | I General
and Data Analytics Public Policy Fersmmp a ona
Division
24 |Al Now 2017 Report | Al Now Institute Report ig Academia USA ﬁ!ﬂ?ﬁl General
Institute for
Draft Al R&D [ Information and Confer
25 Guidelines for | Communications ence 20 [Governmental entity Japan Global General
International Policy (1ICP), The Report 17 |Academia North
Discussions Conference toward | ~oP
Al Network Society
Top 10 Principles for gs;sgdirig 20 Lr;ge;gﬁzt;%gil Internation Internati
26 IEnttheIICI?Ience Artificial |lUNI Global Union princip |18 global_ union :\IA/Iilt)Zasrelinlg onal General
intetligence les federation
Future of Humanity
Institute; University
of Oxford; Centre for
The Malicious Use of|the Study of Academia
Artificial Intelligence: | Existential Risk; 20 |Al research  and|internation | Internati
27 |Forecasting University of | Report 18 | denlovment al onal General
Prevention, and|Cambridge; Center copm Zn
Mitigation for a New American pany
Security; Electronic
Frontier Foundation;
OpenAl
White Paper: How to|World Economic
Prevent forum (WEF), Global 20 |1 . - .
28 | Discriminator Future Council on|Report ntern_atlo_nal Internation fInternati General
piscrimingtory . g P 18 |organization al onal
Outcomes in_Machine [Human Rights 2016-
Learning 2018
Privacy and Freedom International
29 of Expression in the|Privacy International Report 20 [Organization Internation | Internati General
Age of  Artificial [& Article 19 18 |Non-profit al onal
Intelligence organization
The Toronto
Declaration: Protecting .
the Right to Equality | Access Now; Non-profit Internation .
Declar {20 |organization Internati
80 |and Non- | Amnesty ation |18 |International al onal General
discrimination in| International Organization canada
Machine Learning
Systems
Charlevoix Common Set of
31 Vision for the Future Leaders of the G7 guiding|20 |Intergovernmental |Internation |Internati General
of Artificial princip |18 [organization al onal
Intelligence les
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https://thefuturesociety.org/2017/07/15/principles-law-and-society-initiative/
https://thefuturesociety.org/2017/07/15/principles-law-and-society-initiative/
https://thefuturesociety.org/2017/07/15/principles-law-and-society-initiative/
https://thefuturesociety.org/2017/07/15/principles-law-and-society-initiative/
https://thefuturesociety.org/2017/07/15/principles-law-and-society-initiative/
https://www.deepmind.com/about/ethics-and-society#:~:text=We%20embrace%20scientific%20values%20like,of%20our%20researchers%20and%20partners.
https://www.deepmind.com/about/ethics-and-society#:~:text=We%20embrace%20scientific%20values%20like,of%20our%20researchers%20and%20partners.
https://www.nist.gov/system/files/documents/2019/06/10/nist-ai-rfi-siia-002.pdf
https://www.nist.gov/system/files/documents/2019/06/10/nist-ai-rfi-siia-002.pdf
https://www.nist.gov/system/files/documents/2019/06/10/nist-ai-rfi-siia-002.pdf
https://ainowinstitute.org/AI_Now_2017_Report.pdf
https://www.soumu.go.jp/main_content/000507517.pdf
https://www.soumu.go.jp/main_content/000507517.pdf
https://www.soumu.go.jp/main_content/000507517.pdf
https://www.soumu.go.jp/main_content/000507517.pdf
http://www.thefutureworldofwork.org/media/35420/uni_ethical_ai.pdf
http://www.thefutureworldofwork.org/media/35420/uni_ethical_ai.pdf
http://www.thefutureworldofwork.org/media/35420/uni_ethical_ai.pdf
https://arxiv.org/ftp/arxiv/papers/1802/1802.07228.pdf
https://arxiv.org/ftp/arxiv/papers/1802/1802.07228.pdf
https://arxiv.org/ftp/arxiv/papers/1802/1802.07228.pdf
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5. Results

This research purpose is to provide key information into the Al ethical landscape by analyzing
the documents through four key lenses:

a)The time of issuing of the documents to understand when the Al ethical framework
documents emerged and how this changes over time.

b)The type of documents to investigate the nature of documents addressing Al ethics and
principles in terms of whether they are soft-laws, non-binding recommendations that Al
developers and engineers voluntarily follow or regulatory, official documents that are legally
binding.

c)The type of issuer to map the entities that are heavily and actively involved in the production
of Al ethical frameworks, providing a clearer picture of whether such ethical frameworks are
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https://www.whitehouse.gov/wp-content/uploads/2022/10/Blueprint-for-an-AI-Bill-of-Rights.pdf
https://istitlaa.ncc.gov.sa/en/transportation/ndmo/aiethicsprinciples/Documents/AI%20Ethics%20Principles.pdf
https://istitlaa.ncc.gov.sa/en/transportation/ndmo/aiethicsprinciples/Documents/AI%20Ethics%20Principles.pdf

dominated by big tech companies or governmental entities attempting to supervise the
development and advancements of Al models.
d)The geographic distribution and where the documents come from: to expose the spatial
distribution of the published ethical frameworks' production and the countries and regions
actively engaged in the field of Al ethics and the production of Al ethical frameworks and
guiding principles.
e)The sector's covered in the documents to explore which sectors are advanced in relation to
Al ethics and which sectors need further development requiring Al ethical frameworks that
directly address the potential repercussions of implementing Al systems and technologies
within them.

5.1. The year of issuing the documents

The earliest Al ethical frameworks identified were found in 2015 and were primarily
developed by non-profit organizations. For instance, the Unified Ethical Frame for Big Data
Analysis , Unified Ethical Frame for Big Data Analysis. IAF Big Data Ethics Initiative, Part
A, the DIGITAL DECISIONS: Building Trust in Algorithms and the Open Al Charter, which
were developed by the Information Accountability Foundation, the Center for Democracy &
Technology, the Open Al, and the Icelandic Institute for Intelligent Machines (I1IM)
respectively. In 2017, the UK commissioner office published the Big Data, Artificial
Intelligence, Machine Learning and Data Protection, which is the first ethical framework to
be developed by a governmental entity. In 2018, the Digital dubai office published the
SMART DUBAI - Al ETHICS PRINCIPLES & GUIDELINES, which is the first Al ethical
framework developed by a gulf country.

From the analysis of the dataset of 100 documents addressing Al ethics, we notice that the
largest number of Al ethical frameworks was published in 2018 with a total of 43 publications,
followed by 2017 and 2019 with a total of 19 and 17 respectively (see figure 2). In this regard,
the period from 2017 to 2019 had the greatest number of published Al ethical frameworks.
This considerable growth in the production of Al frameworks can be understood as a
governance response to advanced Al research, the output of which and the market size of
which have both increased dramatically in recent years [9] .The diagram in figure 2 provides
an overview of Al ethical frameworks publications from 2015 to 2022, indicating 2015 as the
first year year of publishing Al ethical frameworks and 2018 as the peak year of publishing
the ethical frameworks publications.Moreover, 2018 is the year with the most variations of
document types followed by 2019 and then 2017 (see figure 3).
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Figure 2: Number of published Al ethical frameworks over the years (2015-2022). Source:
Authors.
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Figure 3: The number of types of published documents per year (2015-2022). Source:
Authors.
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5.2. The type of documents

In general, all types of documents provide Al engineers, Al developers, and governments with
principles, rules, and suggestions to drive the creation of responsible, ethical Al systems.

The investigated dataset of 100 documents addressing Al ethics (listed in Table 1) can be
classified into six main types: I) A set of guiding principles, 11) Reports, 111) Frameworks ,IV)
Research articles V) Declarations, VI) Discussion papers,VII) Statements, VIII) Policy
Papers, and 1X) Briefings.

The set of guiding principles often includes obvious principles such as transparency,
accountability, and privacy, as well as a brief explanation and definition for each
principle/title in relation to the issuer's mission such as the Open Al Charter 2015 and the
Asilomar Al Principles 2017. Reports are typically more detailed, providing an overview and
introduction to the issue of Al ethics, as well as a set of principles and recommendations such
as the annual Al Index Report, the Human Rights in the Robot Age Report 2017. Research
articles include reports and scholarly articles published by individual researchers or research
institutes on Al ethics and guiding principles such as the Al4People—An Ethical Framework
for a Good Al Society: Opportunities, Risks, Principles, and Recommendations) (Floridi et
al., 2018) A declaration, on the other hand, is a formal statement or announcement made by a
formal institution that includes Al ethical principles such as The Montreal Declaration for
Responsible Al 2017 and the Toronto Declaration: Protecting the Right to Equality and Non-
discrimination in Machine Learning Systems 2018.

The results of the analysis of the collected 100 documents reveals that the majority of the
documents are sets of guiding principles with a percentage of 43%, while reports came in
second place with a percentage of 35%. Frameworks, Research articles, declarations,
discussion papers, and statements followed by percentages of 9%, 6%, 3%, 2%, and 2%
respectively (See figure 1).
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Type of documents published on Al ethics

Set of guiding principles

Report
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Discussion paper o
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Policy paper

Briefing

33.7%

Figure 1: percentages of published ethical frameworks by document type. Source:Authors.

The breakdown of document types and the quantity of documents published each year as well
as the total number of each document type published is presented in Table 1. Table 1 shows
that there are 42 different sets of guiding principles derived from the examination of the 100
different documents. There are 34 Al ethical reports, 10 frameworks, and 6 research articles.
Finally, declarations, discussion papers, statements, policy papers, and briefing received the
fewest numerical values, totaling , 3, 2, 2,1,1 each.

Table 1: The number of Al Ethics documents published per year, broken down by document
type.

Set of Researc Polic
Yea guiding Repo Framewo h Declarati Discussi Stateme y Briefin
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5.3. The type of issuer

The investigation of 100 documents addressing Al Ethics shows that the majority of ethical
frameworks are developed by private entities, with a percentage of 31.8%. These Private
entities include Multinational technology corporation, Think tank, Trade association,
Technology company, Al research and deployment company, Software company, Initiative,
Telecommunications company, Multinational corporation, a cooperative financial services
group, Acceleration programme, Global initiative, International professional services brand
of firms, Private company, Research agency, and Technology incorporation.Academia comes
in second with 19.1%, followed by non-governmental organizations (16.4%), non-profit
organizations (12.7%), and intergovernmental organizations (9.1%). International and
supranational organizations come in last, contributing 5.5% each.(See figure 4).

Number of publications per type of issuer

Private entities

Academia 6 (5.5%)
Governmental entity
Non-profit organization

Intergovernmental organization

6 (5.5%)

10 (9.1% o
International organization BA%) 35 (31.8%)
supranational organization
14 (12.7%)
18 (16.4%) 21 (19.1%)
20 MSA ENGINEERING JOURNAL

Volume 1 Issue 1, E-ISSN 2812-4928, P-ISSN 28125339 (https://msaeng.journals.ekb.eg//)



Figure 4: Number of published Al ethical frameworks per type of issuer. Source:Authors.

In numbers, Al ethical frameworks developed by private non governmental entities totaled 35
documents out of the investigated 100 documents. Documents developed by academia were
21 documents, followed by 18 documents developed by governmental entities and 14
documents developed by non-profit organizations. However, intergovernmental and
international organizations, and supranational organizations such as the European
Commission and the Organization for Economic Cooperation and Development (OECD)
participated in the development of 10 and 6 documents, respectively.

The bar chartin figure 5 demonstrates in detail the number of documents developed in relation
to the type of issuer. This classification of issuers provides an overview of the major entities
involved in the production of these frameworks, which provides a better understanding of the
current Al ethics scene, who controls it, and whether these frameworks are binding or just
soft laws created by the same entities developing the Al systems and software applications.

Number of published Frameworks vs. Type of issuer

Academia

Governmental entity

Non-profit organization
Intergovernmental organization
International organization
Multinational technology corporation
supranational organization

Think tank

Software company
Telecommunications company
Trade assogciation

& Technology company
Al research and deployment company
Initiative

Multinational corporation

a cooperative financial services group
Acceleration programme

Global iniliative

International professional services
brand of firms

Private company

Research agency

Figure 5: Number of published Al ethical frameworks in relevance to type of issuer.
Source: Authors.
5.4. The geographic distribution of the documents

Among the 100 documents addressing Al Ethics we analyzed in this article, the results
demonstrate that the majority of the Al ethical frameworks were developed by entities and
organizations in the Global North. The analysis demonstrates that there are 74 Al ethical
frameworks developed by organizations in the Global North region in comparison to only 6
Al ethical frameworks developed by entities and organizations located in the Global South.
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The remaining 20 documents of Al ethics are developed by entities with international
origins.., as demonstrated in table 2.

Table 2: The number of published ethical frameworks by geographical location (Region)

The number of published ethical frameworks by Geographical location (Region)

Region Number of publications Percentages
International 20 20%

Global North 74 74%

Global South 6 6%

In other words, 72.4%% of the analyzed documents were developed in the Global North,
while only 7.6% were developed in the Global South, and 20.0% were developed
internationally . These percentages indicate a gap between the Global North and the Global
South when it comes to issuing frameworks that address the ethical concerns of Al systems.
Furthermore, it is worth mentioning that even International Ethical Frameworks are primarily
established by experts and organizations in the Global North, which adds to the already
existing gap in Al ethical frameworks between the Global North and the Global South. The
gap in the production of Al ethical texts between the Global North and the Global South must
be addressed. The origin and the Context of Al ethical texts is important because difficulties
and concerns that are critical for one location might not be important or even be irrelevant to
another.

In terms of countries, the analysis of the 100 documents reveals that the United States is the
highest ranking country with the most contributions to Al ethical frameworks, with 28
documents on Al ethics and guidelines. Following the United States are documents developed
by international entities, which account for 20 of the 100 documents examined. Documents
generated by the European entities ,and the United Kingdom on the other hand, were 11, 10
respectively. Japan came next, with a contribution of 5 documents. While Germany, Finland
and Canada followed Japan with three documents each. France, Singapore, Spain, Australia,
and Africa followed, each contributing two publications. Finally, among the documents
examined, Iceland, Netherlands, Norway, India, UAE, South Africa, Philippines, Hong Kong,
Saudi Arabia, South Korea, and Sweden are equal with a contribution of one published ethical
framework per each. The bar chart in figure 7 shows the contributions of countries on Al
ethical frameworks in relevance to one another.
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Figure 7: Number of published Al ethical frameworks per country. Source:Authors.
5.5. The sectors addressed in the documents

The majority of the published Al ethical frameworks with a percentage of 87.3% are broad
and general and don't necessarily address a specific sector as shown in figure 8. These general
Al ethical frameworks outline general guidelines and principles that can be followed and
adopted by various fields and sectors. However, there are other Al ethical frameworks that
are sector focused aiming at contributing to specific sectors such as health ( Ethical, Social,
and Political Challenges of Artificial Intelligence in Health, 2018), Mobility/automated
transportation sector (ETHICS COMMISSION AUTOMATED AND CONNECTED
DRIVING-report 2017), Developers and Al designers ( Everyday Ethics for Artificial
Intelligence. A Practical Guide for Designers and Developers 2018), Conversational Al
developers-Bots ( Responsible Bots: 10 Guidelines for Developers of Conversational Al
2018), Judicial systems (European Ethical Charter on the Use of Artificial Intelligence in
Judicial Systems and Their Environment 2018), Health-Radiology ( Ethics of Al in
Radiology: European and North American Multisociety Statement 2019), Al Engineering (
Ethics Code for Al Engineers - Al ETHICS WITH ANDREW NG AND
DEEPLEARNING.AI 2019), Education (Ethical guidelines on the use of artificial
intelligence (Al) and data in teaching and learning for educators 2022).

The Al ethical frameworks that focus on the health sector are in second place after general
frameworks with a percentage of 5 % and a count of 5 documents. While the percentage of
published documents on each of the rest of the sectors is 1% with a count of 1 document per
each sector.
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Table 3 shows the number of documents on Al ethics published per each sector. For instance,
there are 5 Al ethical documents produced addressing the health sector, whereas each of the
other areas has just one published document.

Table 3: The number of published ethical frameworks per sector

Sectors Number of published ethical frameworks Percentages
General 89 89%
Health 5 5%
Mobility/automated transportation 1 1%
Developers and Al designers 1 1%
Conversational Al developers-Bots 1 1%
Judicial systems 1 1%
Health-Radiology 1 1%
Al Engineers 1 1%
Education 1 1%
Financial 1 1%

Although general Al ethical frameworks provide valuable principles for guiding Al
developers and creators toward more responsible Al, there is still a need for additional sector-
specific Al ethical frameworks developed through collaborations between Al specialists and
other field experts. In this regard, the 2017 Software & Information Industry Association's
(SHA) draft guidelines emphasize the necessity for Sector Specific Guidelines in various
application domains and industries. Because diverse scenarios present unique challenges For
example, the deployment of Al systems in medical care is more critical and sensitive than the
case of Al systems recommending songs. “It is, therefore, explicitly acknowledged that a
tailored approach is needed given AI’s context-specificity” (SIA, 2017, p.4).For example,
the educational sector, policing sector, judicial sector and urban Al sector. The rising
deployment of Al systems and technologies within cities, requires an urban Al ethical
framework that addresses and guides the potential ramifications of Al deployment in cities on
an urban scale.

24 MSA ENGINEERING JOURNAL
Volume 1 Issue 1, E-ISSN 2812-4928, P-ISSN 28125339 (https://msaeng.journals.ekb.eg//)



6. Discussion and Future work
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Figure 9: Timeline chart of Al ethical documents collected in this article Source: Authors
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The analysis of the 100 documents in this article provides valuable insights into the Al ethical
landscape, as well as the ethical gaps that need to be addressed in future ethical frameworks.
To begin, the analysis of document types revealed that the created documents on Al ethics
and principles are still soft-laws non-binding guidelines that Al developers and engineers can
choose to follow or not. In that context, more research is needed in this area to establish a
ground where these recommendations and ethical frameworks can be transformed into
legislation and laws without limiting Al advancement or risking human safety and privacy.

Moreover, the document tracking revealed that the first Al ethical documents were created in
2015 (see figure 9), and a multitude of further resources were developed in the years that
followed. It is worth noting that the production of documents on Al ethics has increased in
recent years, particularly in 2018. In 2017, the German Federal Ministry of Transport and
Digital Infrastructure published an Al ethical document on Mobility/automated
transportation. As a result, additional research is required to identify whether the increase of
Al ethics documents is related to the rapid development and deployment of Al systems or to
the numerous incidents of unanticipated damages and ramifications created by Al system
implications.

Furthermore, as previously shown in the article, the vast majority of Al ethical documents
available are generic (see figure 9), with only a few sector-specific Al ethical documents
available, such as those for the health industry, automated transportation, and radiology. There
are still unaddressed sectors in the 100 traced documents, necessitating future research to
produce sector-specific and context-based frameworks, as well as Al ethical documents.
Specifically, Urban Al, because the deployment of Al applications and systems in cities will
have a significant impact on cities, as a result, the daily lives of individuals who live within.

Additionally, private, non-governmental organizations produce the majority of Al ethical
documents, followed by academia and governmental entities. Such a discrepancy in document
production between non-governmental and governmental documents raises the question of
how the principles, guidelines, and their interpretation differ between documents generated
by private entities and those developed by governmental or academic entities.

In a similar manner, there is a substantial gap between the Global North and the Global South
in terms of the regional distribution of Al ethical documents (see figure 9). This could be due
to the fact that most big tech companies are based in the Global North, as well as the fact that
having strong economies allows these countries to adapt Al technologies and hence address
its ethical implications early on. This gap, however, must be addressed early on in order to
understand how these Al ethical texts would differ if developed from a Global South
viewpoint.

7. Conclusion

When we reviewed the collected data on Al ethical frameworks, we discovered that the
majority are produced and developed by private entities or companies primarily located in the
Global North. This calls for more Al ethical frameworks developed by entities in the Global
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South in order to provide Al ethics and guiding principles that tackle the contextual issue and
needs.

Moreover, some governments in the Global South are participating in the development of
national Al strategies, yet very few in comparison to the Global North countries have
developed an Al ethical framework that takes into account the local context in addition to the
social and political circumstances. If African nations want to harness the potential of Al
without exacerbating existing societal and political problems that might be developed when
implementing Al systems in the urban fabric, this is an essential step for them to take.

The majority of published Al ethical frameworks are general and do not necessarily address
a specific sector, with a few exceptions, such as Health, Education, Al engineering, and
Health-Radiology. In this regard, more study is needed to address the ethical implications of
adopting and exploiting Al in different sectors and fields as well as to establish sector-specific
Al ethical frameworks. Moreover, it’s worth noting that there is a need for an urban Al ethical
framework, since there is a lack of Al ethical frameworks that analyze or focus on the potential
ramifications or drawbacks of deploying and employing urban Al in cities.

Despite the fact that there is a growing research interest in the fairness and transparency of
Al. The current ethical framework has been heavily criticized for being too abstract, lacking
context, and being majorly developed by certain privileged groups. Furthermore, several
researchers and activists highlighted the shortcomings of such frameworks and how their
creators must adopt a different approach in order to achieve an inclusive, comprehensive
framework.
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