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ADVANCING 
TECHNOLOGY 
FOR HUMANITY

▪ Inspiring a global community of innovation

▪ Where forward-thinking professionals collaborate to:

▪ Discover what’s next in tech innovation

▪ Build technical communities

▪ Shape and share research

▪ Engage in Humanitarian activities

▪ Create global standards
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THE USE OF AI SYSTEMS IS ONLY GROWING ….

• Worldwide revenues for the artificial intelligence (AI) market, 
including software, hardware, and services, are forecast to grow 
year over year in 2021 to ~ $1,800B by 2030

• There is a conscious increase by services providers to applying AI to 
solve industry- and domain-specific problems for clients 

• ~80M US Adults use an AI assistant in their cars at least once a 
month

• 50+% of companies monitor AI-created bias

• Regional and National strategies have only increased investments 
into horizontal and vertical-oriented AI systems – coordination 
across University systems and research bodies is key. 

Source: IDC, Markets&Markets, O’Reilly
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AND WITH IT COMES REAL, UNPREDICTABLE CHALLENGES
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FURTHER, THERE ARE A NUMBER OF POLICIES EMERGING 
ENCOURAGING GREATER TRUSTWORTHY IMPLEMENTATION

• Several policy developments with broader ripple effects on AI Systems…

• Europe

• AI Act

• AI Liability Directive

• Digital Markets Act

• Digital Services Act

• Data Governance Act

• US

• Algorithmic Accountability Act 

• …

• Canada

• Artificial Intelligence and Data Act (AIDA)

• …

• …building upon a number of principles that have emerged over the past 
5+ years

• Ethically Aligned Design, 1st Edition

• G20/OECD AI Principles & Recommendations

HLEG AI – Ethics Guidelines for Trustworthy AI
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EU AI Act - High Risk AI Systems

Broad Definition of AI 
Systems (ML + Logic 

Based+  Statistical 
Models)

Risk Based Approach
(Fundamental Human 
Rights, Human Mental 

and Physical Safety)

Compliance  
Categorization 
Requirements

(Unacceptable, High, 
Not-High, Minimal)

Market Intended AI 
System Use

Value Chain 
Responsibilities and 

Obligations

Internal Assessments, 
Conformity 

Assessment (ex-ante) 
& Monitoring (Post-

market)

High-risk AI list power 
is delegated 

Extraterritorial scope 
(Selling into EU market; 
Users of located in EU; 
Providers/Users where 
AI output used in EU)

Source: https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai, AI Act

https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
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EU AI Act - High Risk AI Systems

Source: https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai, AI Act

Risk Management Data Governance
Technical 

Documentation
Record Keeping

Transparency & 
Provision of 

Information to Users
Human Oversight

Accuracy, Robustness 
& Cybersecurity

https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
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NOTED AI RISKS

• Given the broad reach and impact of AI 
technologies and associated markets, 
the need for regulatory compliance
presents a natural risk concern.

• Socio-technical elements make up 33% 
of the categories associated with AI Risk 
per the survey (Explainability, Privacy, 
Equity and Fairness) showing the 
significance of the category on 
organizational considerations.

• Organizational reputation is identified 
as a relevant risk that organizations 
would like to mitigate concerning their 
AI implementations.

https://www.mckinsey.com/business-functions/quantumblack/our-insights/global-survey-the-state-of-ai-in-2021
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… INCREASING MARKET DRIVERS THAT DEMAND ONGOING, 

DEMONSTRATED TRUSTWORTHY ENGAGEMENTS AT MULTIPLE LEVELS & 

TOUCHPOINTS…

• Soft or socio-technical attributes are difficult to demonstrate compliance to the marketplace 
without accepted and proven certification schemes from recognized entities

• AI Ethics expertise available to large companies is not necessarily available to small and mid-size 
enterprises; increasing the competitive gaps and challenging resource prioritization to earn 
compliance where necessary

• Research has shown bias in AI-based systems producing detrimental results to people of color, 
gender, and more. The negative brand perception and impact can lead to loss of revenues and 
business. Further, the trusted relationship with an Entity’s stakeholders are not easily repaired.

• Draft regional regulations seek to encourage socio-technical considerations to be implemented 
in situations where the risk is unacceptable or high-risk. Yet, there is no evident test or 
standardized approach that Entity’s can rely upon immediately without undertaking an 
additional risk of further testing fees or AI solutions being deployed with a risk of having to 
recall.

• Cities and Governments tasked with procuring technologies with embedded or hosted AI systems 
require the means to properly vet the ethical AI concerns and considerations to ensure citizens 
and residents are treated consistently in the most trust-worthy manner possible.



“Our industry has started to embrace and apply key technologies 

such as AI and robotics, which could potentially disrupt the whole 

energy value chain. We should be thoughtful about delivering 

this change in the right way, and avoiding unintended 

consequences, before the technology becomes widespread.”

“We want to design healthy relationships with our users. The 

potential of AI is wrapped up in its longevity as a solution—

meaning everything we design must address current and 

future needs for users. To truly understand those needs, we 

need an inclusive and ethical approach to the entire process. 

Globally, we are starting to see the repercussions that come 

when companies do not prioritize AI ethics in their solutions. We 

want to make sure that ethical practices are ingrained on our 

teams so they can then be embedded into the products 

themselves.”

“…. a values-driven company who puts our responsibilities toward kids and parents at the 

center of our decision making. We aim to apply the same rigor to our implementation of 

technical experiences/ solutions as we do to production, quality, and safety.” 

Source: EAD for Business

“Our core values drive everything we do. Trust, 

customer success, innovation, and equality mean 

that developing AI our customers and society 

can trust is critical to our mission.”

“We have an ethical foundation which we continuously work to strengthen and expand. In the past this has included adopting a 

progressive code of conduct, developing and adhering to global human rights principles, and assessing our supply chain to enable

sustainable development including pursuing conflict-free minerals. As we become more data and AI-centric, we see the need to 

expand our principles in such a way to mitigate any future harm our hardware, software, or data science contributions 

could make in the world.” 

“We see opportunities for AI and automation to be embedded into our day-today technology design and operational processes, so it’s 

vital that our people are aware of and understand AI ethics in the context of their work. This will enable us to proactively 

manage potential impacts on employees, customers, and society.”



OBSERVED TECHNIQUES & APPROACHES TOWARDS TRUSTWORTHY AI

Increased Hiring of Roles Dedicated to AI Ethics

• Chief AI Ethics Officer

• Data Ethicists

• Responsible AI  Ethicist

Growth in Internal Orientations efforts 

• Developing AI Review Boards

• Internal training programs, values, and frameworks

• Updating and integrating into their risk profiles and AI harms reductions additional perspectives and 
identifying audit mechanisms

• Monitoring or directly engaging in the policy development and feedback

• Integrating criteria as an aspect of procurement, pricing strategies, and/or investment strategies

• Understanding implications to offerings and internal systems 

Forging a path to demonstrate Commitment externally

• Evaluating externally facing mechanisms to demonstrate compliance or forward consideration of 
stakeholder basis

• Engaging in proof of concepts and pilots 

• Externally communicating efforts dedicated to AI Ethics 

• Issuing or contributing to external research
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Principles & Frameworks

Tools

Standards

Certification

AI Literacy

Community

AI Governance Platforms



Supporting Responsible Innovation & 
Trustworthy AI Implementations
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ts • European Commission
• Council on Europe
• GPAI
• TTC
• OECD
• UNESCO
• National initiatives
• Cities
• …

• Standardization organizations
• Industry associations
• Universities
• NGOs, Consumers…

• Global Initiative
• Council for Extended Intelligence (CXI)
• Open Community for Ethics in 

Autonomous and Intelligent Systems (OCEANIS)
• Digital Inclusion and Trust in Agency
• …
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EAD, Version 1
December, 2016

EAD, Version 2
December 2017

EAD, Edition 1
March 2019

BKCenter Chart
January, 2020

EVERYDAY ETHICS FOR AI
IBM

October 2019

AI PRINCIPLES
OECD

May 2019

ASILOMAR AI 
PRINCIPLES
FLI Institute

January 2017

ETHICS GUIDELINES
EU High Level 
Experts Group

April 2019

2015

OCEANIS
IEEE

July 2018

P7000 SERIES 
LAUNCHES

IEEE Standards Working 
Groups

Inspired by EAD
June 2016

2016 2017 2018 2019 2020 2021

AI ETHICS 
INITIATIVE

IEEE
Work Begins

October 2015

IEEE 2863
Recommended 

Practice for 
Organizational 
Governance of 

Artificial Intelligence 
Inspired by EAD
February 2020 

IEEE 7010-2020
Recommended 

Practice for Assessing 
the Impact of 

Autonomous and 
Intelligent Systems on 

Human Well-Being 
LAUNCHED 2020 

IEEE 7000-2021
IEEE Standard Model 

Process for 
Addressing Ethical 
Concerns During 
System Design

LAUNCHED 2021 
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ETHICALLY ALIGNED DESIGN

• First version released in 2016. 

• Latest version released March, 2019.

• Received over 500 pages of feedback.

• Written by more than 700 global thought leaders. 

• Over 300 pages long – not just a list of AI Principles. 

• Features hundreds of evergreen, pragmatic recommendations. 

• Inspired IEEE’s AIS Ethics Certification work.  

• EAD,v2 used by OECD for their AI principles. 

• EAD, v2 used by IBM for “Everyday Ethics for AI.” 

• EAD, v2 used by FLI for their AI Principles. 

• EAD, v2 used by UNICEF for their Children’s Data principles. 

• EAD, v2 used by UNESCO for their AI Principles. 

• EAD in all versions mentioned in more than three dozen academic journals, AI 

Principles and media since 2016

Embargoed Version

ETHICALLY  
ALIGNED DESIGN
A Vision for Prioritizing Human Well-being 

with Autonomous and Intelligent Systems

First Edition
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IEEE SA IMPACT STANDARDS

• IEEE 7000-2021™ - Standard for Model Process for Addressing 
Ethical Concerns During System Design

• IEEE 7001-2021™ - Standards for Transparency of Autonomous 
Systems

• IEEE 7002-2022™ - Standard for Data Privacy Process

• IEEE P7003™ - Standard for Algorithmic Bias Considerations

• IEEE P7004™ - Standard for Child and Student Data Governance

• IEEE 7005-2021™ - Standard for Transparent Employer Data 
Governance

• IEEE P7006™ - Standard for Personal Data Artificial Intelligence (AI) 
Agent

• IEEE 7007-2021™ - Ontological Standard for Ethically Driven 
Robotics and Automation Systems

• IEEE P7008™ - Standard for Ethically Driven Nudging for Robotic, 
Intelligent and Autonomous Systems

• IEEE P7009™ - Standard for Fail-Safe Design of Autonomous and Semi-
Autonomous Systems

• IEEE 7010-2020™ - IEEE Recommended Practice for Assessing the 
Impact of Autonomous and Intelligent Systems on Human Well-being

• IEEE 7010.1™ - IEEE Recommended Practice for Environmental Social 
Governance (ESG) and Social Development Goal (SDG) Action 
Implementation and Advancing Corporate Social Responsibility

• IEEE P7011™ - Standard for the Process of Identifying and Rating the 
Trustworthiness of News Sources

• IEEE P7012™ - Standard for Machine Readable Personal Privacy Terms

• IEEE P7014™ - Standard for Ethical considerations in Emulated 
Empathy in Autonomous and Intelligent Systems

• IEEE P2863™-Recommended Practice for Organizational 
Governance of Artificial Intelligence

Red font indicates approved standard. 



Et
h

ic
al

 C
o

n
ce

rn
s 

&
 S

ys
te

m
s 

D
es

ig
n

IE
EE

 7
0

0
0

-2
0

2
1

VALUES ORIENTED, METRICS-DRIVEN TECHNOLOGY AT THE OUTSET OF DESIGN

IEEE 7000TM offers concrete processes, with activities, tasks and 
mandatory outcomes that ensure an ethically aligned design

Value-based Engineering with IEEE 7000TM Processes
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IEEE 7010-2020: Societal Impact Assessment Framework
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7010-2020 - IEEE 
Recommended Practice for 
Assessing the Impact of 
Autonomous and Intelligent 
Systems on Human Well-Being
• 7010-2020 helps AI Systems creators and policymakers to ask the critical question: 

What are we optimizing our AI Systems to do as Key Performance Indicators of societal 
success? 

• 7010 provides an Impact Assessment methodology at the outset of design requiring 
users to identify globally validated Indicators focusing on issues of human wellbeing and 
environmental sustainability in complement to existing financial and growth metrics 
which are often the only KPIs considered for AIS development and use. 

• 7010 is designed to complement IEEE P7000 so Indicator identification and measure can 
be utilized in any application of systems engineering.  

• Global Indicators like the OECD’s Better Life Index or the UN SDGs provide data all AIS 
designers can use to more holistically consider issues of harm, risk, and innovation than 
when utilizing KPIs of exponential profit or growth in isolation. 

• What we measure matters.  For AIS to benefit all humans and society, it must take 
human wellbeing and environmental sustainability into full account in design, policy, 
and use to move beyond status quo ”success.”

https://ieeexplore.ieee.org/document/9084219

https://standards.ieee.org/standard/7010-2020.html
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IEEE P2863 Recommended Practice for Organizational 
Governance of Artificial Intelligence aims to specify governance 
criteria such as safety, transparency, accountability, 
responsibility and minimizing bias, and process steps for 
effective implementation, performance auditing, training and 
compliance in the development or use of artificial intelligence 
within organizations.

IEEE P3119 Standard for the Procurement of Artificial 
Intelligence and Automated Decision Systems aims to address 
the needs of government workers, policymakers, and 
technologists to make meaningful and accountable choices that 
are transparent about the socio-technical considerations and 
impact of AI products, services, and or systems on the public.
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Criteria

Methodology

Mark



An Example
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In action – City of Vienna

Problem set/ rationale

The City of Vienna sought to advance its Digital Humanism Strategy in a practical and demonstrative 

manner to reflect the impact of its outcomes.

What they did about it

Identified a specific use case to evaluate 

Engaged with the IEEE CertifAIEd team to understand the scope and assessment requirements

Result

City took a milestone step toward advancing its Digital Humanism strategy through the process.

City of Vienna’s dedicated resource has a clearer perspective on how to practically consider AI Ethics and 

certification and can cross-pollinate learned expertise with other divisions.

And where do they go from here?

Additional use cases continue to emerge to explore earning of a similar designation.

Learn More at:
https://www.businesswire.com/news/home/20211115005200/en/City-of-Vienna-Earns-IEEE-AI-Ethics-Certification-Mark-Reinforcing-Commitment-to-Digital-Humanism-Strategy

https://www.ots.at/presseaussendung/OTS_20211115_OTS0071/foto-hankeweineltkarachalios-wien-machts-vor-kuenstliche-intelligenz-in-der-verwaltung-ethisch-zertifiziert

https://www.businesswire.com/news/home/20211115005200/en/City-of-Vienna-Earns-IEEE-AI-Ethics-Certification-Mark-Reinforcing-Commitment-to-Digital-Humanism-Strategy
https://www.ots.at/presseaussendung/OTS_20211115_OTS0071/foto-hankeweineltkarachalios-wien-machts-vor-kuenstliche-intelligenz-in-der-verwaltung-ethisch-zertifiziert


• Expert panel reviews contextualized 
system and scope

#1. Info about the 
system (ConOps

Demo)

• Ethics profiling and impact 
assessment according to the IEEE AI 
Ethics Certification framework

#2.Ethics Profiling & 
Impact Assessment • Technical aspects (Error analysis, 

Hyperparameter tuning, Mitigation 
of false positives) and governance-
related aspects concerning the 
organization (Adopting a layered 
approach, Avoidance of inaction, 
Delay and indifference, Human 
authority and autonomy)

#3. The Selection of 
Pertinent Ethics Suite 

& Criteria

• Full evidence related to IEEE 
CertifAIEd criteria provided through 
technical documentation, system 
architecture and software 
implementation details, process and 
role definitions,, organigrams, etc.

#4. The Case for 
Ethics document • Outlines degree of criterion 

fulfillment, opportunities to improve 
and overall confirmation of 
commitment.

#5. Assessment 
Report

IEEE CertifAIEd - Five Steps to IEEE AI Ethics Assessment of ECS using



One last element…
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IEEE P7015 - DATA AND AI LITERACY, SKILLS, AND READINESS

To coordinate global data and AI literacy-building efforts, this 
standard establishes an operational framework and associated 
capabilities for designing policy interventions, tracking their progress, 
and empirically evaluating their outcomes. The standard includes a 
common set of definitions, language, and understanding of data and 
AI literacy, skills, and readiness.

IEEE SA AIE Training
• Online training

• Blended learning

• Assessor Workshops

• Onsite training



Support responsible Artificial 
Intelligence Systems 
innovation through proper 
governance mechanisms for:

• Business

• Municipalities/Cities

• Public Sector/ 
Governments

GOVERNANCE 

IEEE’s Path: Make the implicit explicit and 
verifiable for the entire AI ecosystem 
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Developing a growing series 
of  standards that promote 
innovation, foster 
interoperability and honor 
human values.

• Technical 

• Socio-technical 

STANDARDS

Developing metrics and 
processes towards the 
implementation of a 
certification methodology.

• Transparency

• Accountability

• Algorithmic bias 

• Respect of Privacy

• Enterprise 
Governance

CERTIFICATION

https://standards.ieee.org/initiatives/artificial-intelligence-systems

Through AIE+ framework and 
partner ecosystem offering 
tools and training/education 
globally to support AI and AIE 
system literacy

• Business

• Municipalities/Cities

• Public Sector/ 
Governments

LITERACY
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• The demand for trustworthy systems will continue to grow for the foreseeable 

future. Addressing Trustworthy AI system implementations continues to be of 

interest for all market stakeholders

• There are entities interested in orienting themselves to effectively shift from 

Principles to Practice, but a clear pathway is not evident for everyone at this 

time – and a fundamental AI Literacy gap must be addressed.

• The IEEE SA’s adaptative and customizable approach to support your digital 

transformation journey with its standards, training and CertifAIEd adaptive risk 

certification methodology offers a path forward



RAISING
THE WORLD’S
STANDARDS

Developing market relevant open standards and solutions:

▪ Advancing global technologies and technology platforms

▪ Promoting innovation

▪ Protecting public safety, health & wellbeing

▪ Contributing to a sustainable future

ABOUT IEEE SA
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AI/S Portfolio Overview:

Bringing Sustainable and Trustworthy AI in the World 

Principles, 
Playbooks & 
Communities

•Ethically Aligned Design

•EAD for Business

•AI Impact Use Cases

•Labeling Cybersecurity 
Data for AI Automation

•Applied Artificial 
Intelligence Systems 
(AIS) Risk and Impact 
Framework Initiative

•Trusted Data & Artificial 
Intelligence Systems 
(AIS) Playbook for 
Finance Initiative

•Global Artificial 
Intelligence Systems 
(AIS) Well-being Initiative

•The IEEE Global Initiative 
on Ethics of Extended 
Reality

•The IEEE Global Initiative 
Education Committee

AI/S Standards 
Categories

•Technical

•Socio-Technical

•Data & Data Governance

•Organizational 
Governance

•Cybersecurity

•Industrial Systems

•Responsible AI Licensing

Certification

•IEEE CertifAIEd

•Integration of standards 
into the certification work

•Conducting pilots with 
European City. Additional 
pilots under discussion 
with major test labs, 
consultancies and 
certifying entities

•Additional pilots 
underway in various 
stages

•Contact Tracing Paper 
demonstrating ECPAIS 
criteria applications

Training, 
Education & 

Expertise

•AI Ethics for Education 
(Video from EAD for 
Education Committee)

•Custom Corporate and 
Government Training 
Workshops

•AI Experts Network*

•Expert input into policy 
requests, for a, and 
efforts

•DataPort & Hackathons

Coordination

•Global Initiative

•Council for Extended 
Intelligence (CXI)

•Open Community for 
Ethics in Autonomous and 
Intelligent Systems 
(OCEANIS)

•Digital Inclusion & Trust in 
Agency

•Working with European 
Commission

•Council of Europe

•OECD

•UNESCO

•ESOS

For more details and a more complete list of our AI standardization efforts please visit

https://standards.ieee.org/initiatives/artificial-intelligence-systems/index.html

*Work in Progress

A Snapshot of Relevant IEEE Efforts

https://standards.ieee.org/industry-connections/ai-use-cases-initiative/
https://standards.ieee.org/industry-connections/cybersecurity-ai.html
https://standards.ieee.org/industry-connections/ais-risk-impact-framework.html
https://standards.ieee.org/industry-connections/ais-finance-playbook.html
https://standards.ieee.org/industry-connections/ais-well-being.html
https://standards.ieee.org/industry-connections/ethics-extended-reality.html
https://docs.google.com/document/d/15RZj5abGBqnmgz8fkmNyJnMbeHRCMvYszLSlTb6cfCA/edit#bookmark=id.t1hjauudq54
https://engagestandards.ieee.org/ieeecertifaied.html
https://standards.ieee.org/industry-connections/ec/autonomous-systems.html
https://globalcxi.org/
https://ethicsstandards.org/
https://standards.ieee.org/industry-connections/diita/index.html
https://standards.ieee.org/initiatives/artificial-intelligence-systems/index.html
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