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"People use our robots to change the way 
they work to be more meaningful, 
rewarding and healthier. We improve 
quality-of-life and productivity. We make 
robots for humans.”

Our portfolio includes brands like; 
UVD Robots, an award winning mobile robot for 
disinfection; 
GoBe Robots, a mobile telepresence robot for 
communication, social inclusion and CO2 reductions; 
PTR Robots, a mobile robot for safe patient handling and 
rehabilitation; and other service robots

http://www.uvd-robots.com/
http://gobe-robots.com/
http://ptr-robots.com/
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Denmark’s national robot, automation and drone 
cluster – Odense Robotics – brings together the entire 
ecosystem to drive innovation and growth in the industry 
nationwide.

Odense - the world's leading robotics City?

Universal 
Robots

Mobile Industrial Robots

Odense, Denmark

https://www.odenserobotics.dk/
https://www.youtube.com/watch?v=6DKEsnxRxhI
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Project Motivation



7

Watch the video here
https://www.youtube.com/watch?v=E1RmYLbtJAs

https://www.youtube.com/watch?v=E1RmYLbtJAs
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The PTR Robot – next level patient handling

o The PTR Robot is designed to help 
all patients with temporary or 
permanent reduced mobility skills.

o Future potential AI-features: 
• Patient monitoring 
• Patient diagnosis
• Individual rehabilitation programs
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Applied Ethics
“Developers will ponder about ethical 

issues when asked to do so, but in 
their everyday work, ethics is not 
their first concern. And it is often 

considered to be dealt with by 
‘ethical people’ hired to deal with 

these matters.” 
www.responsiblerobotics.eu (REELER project)
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01 02 03

Robotics & AI: Long-Term 
Integration of Ethical Practices 

Research AI trends 
for healthcare & 

robotics

Investigate and 
identify ethical 

issues

Ethical “best 
practice guidelines” 

for robotics 
companies
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A “Service Robot” is a robot “that 
performs useful tasks for humans 
or equipment excluding industrial 
automation applications”.*

*International Organization 
for Standardization, ISO8373

https://www.iso.org/standard/55890.html
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● Total number of professional service robots sold in 2018 rose by 61% to more than 271,000 units, up from 

roughly 168,000 in 2017. The sales value increased by 32% to USD 9.2 billion.*

● Sales of medical robots increased by 50% to 5,100 units. Medical robots account for 31% of the total sales 

value of the professional service robots. * 

● The demand for supportive robot solutions for the ageing societies in Europe and Asia also represents a 

considerable growth potential for medical robots.

● Robot-as-a-Service (RaaS) as a new business model in this sector offers an excellent opportunity for 

customers that are curious about robots but reluctant to invest in the hardware.

*International Federation of Robotics, World Report 2019

Service Robots in healthcare

https://ifr.org/news/service-robots-global-sales-value-reaches-12.9-billion-usd#:~:text=Service%20robots%20for%20PROFESSIONAL%20USE%20%E2%80%93%20market%20overview,more%20than%20the%20year%20before.
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Robots for Rehabilitation
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● Ubiquitous computing and ambient intelligence

● Intelligent mobile and wearable devices

● Intelligence virtual agents

● Virtual reality

● Augmented reality

● Serious games for rehabilitation

● Computer vision based human motion

● Markerless vision-based human motion tracking

AI in healthcare
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● General health assessment by the robot

● Personalized rehabilitation program

● Recognizing abnormalities in state of health

● Connection to AI-based applications for treatment

● Patient comfort detection during rehabilitation

● Intelligent enhancement of natural gait pattern, balance training

● Rehabilitation training with digital elements, augmented reality or 

avatar

AI for rehabilitation robots 
- future opportunities
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02
Investigate 
and identify 

ethical issues
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“Artificial intelligence is at the heart of the epochal change we are experiencing. Robotics 
can make a better world possible if it is joined to the common good. Indeed, if 
technological progress increases inequalities, it is not true progress. Future advances 
should be oriented towards respecting the dignity of the person and of Creation. Let us 
pray that the progress of robotics and artificial intelligence may always serve 
humankind ... we could say, may it “be human”. 

Pope Francis, November Prayer Intention, 5 November 2020
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What is ethics?

Ethics is the discipline concerned with what is 
morally good and bad and morally right and wrong.  

Ethics in robot design can also be described as 
“personal and collective awareness of ethical issues 
as well as the ability to actively engage with both 
ethical reflection and practices with the goal to 
pursue value-sensitive design and responsible 
research and development in robotics.”.*

*Sorenson, J., Zawieska, K., Vermeulen, B., Madsen, S., Trentemøller, S., Pyka, A., ... & Hasse, C. Perspectives on Robots.

https://reelertoolbox.ab-acus.com/wp-content/uploads/2019/12/PerspectivesOnRobots.pdf
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● The ethics of robots 
themselves (machine ethics) 

● The ethics of the robot users 

● The ethics of the designers 
making and deploying robots* 

Aimee van Wynsberghe: Robot Ethics: What is it and why should we care?

https://www.youtube.com/watch?v=Srg08oTX0l4
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Ethical Issues

02

● Employment/ unemployment 
● Biased AI:  lack of diversity in regards to 

gender, sexual orientation, race, 
ethnicity, ability or age

● Data power imbalance, misuse of data. 
● Lack of transparency and explainability
● Accountability issues
● Equality of technology distribution
● Environmental impact

 Issues related to technical 
development01

● Data privacy, storage and governance
● AI cannot yet generalize and adapt
● Robustness & safety

Issues related to societal 
impact

*based on “AI Ethics for Embodied Systems: From Principles to Practice” – Francesca Rossi, IROS Workshop “Building and Evaluating Ethical Robotic Systems“

https://www.youtube.com/watch?v=JtwanTCeO3Y
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Ethical Issues related to 
Technical Development

● How is data collected, what data is collected and 

where is it stored?

●  How safe is a robot navigating among crowds of 

people?

● Are robots robust enough to avoid accidents?
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Ethical Issues related to 
Societal Impact

● Will robots increase unemployment?

● What about gender balance in the job market?

● Will everyone be treated equally?
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Ethical Issues related to 
Societal Impact

“If an algorithm scores two people the same, 
those two people should have the same basic 
needs—no matter the color of their skin, or 
other sensitive attributes. We consider 
algorithms that fail this test to be biased.”*

*Ziad Obermeyer, Rebecca Nissan, Michael Stern, Stephanie Eaneff, Emily Joy Bembeneck, Sendhil Mullainathan. (2021). The Algorithmic Bias Playbook. 

https://www.chicagobooth.edu/research/center-for-applied-artificial-intelligence/research/algorithmic-bias/playbook
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Ethical Issues related to 
Societal Impact

● How is my data used and shared?

● How to trust a system that is processing data 

beyond human capabilities?

● Who is accountable: human or robot?

● Will inequalities intensify? 
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….but the use of robots themselves can 

also outbalance positive impact.

Robots are electronic waste, made of 
rare-earth metals and difficult to recycle. 
Widespread use of robots may place more 
strain on global energy supplies.

Environmental 
Impact

Robots can support sustainability

Robots can combat environmental 
disasters, help to recycle or support 
reduction the use of chemicals in 
farming
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03
Ethical “best 

practice guidelines” 
for robotics 
companies
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Overall Guiding Principles to address ethical issues*

Transparency & 
Explicability 

Diversity, 
Non-discrimination 

and Fairness 

Societal and 
Environmental 

Well-beingAccountability 

 Respect for 
human 

autonomy

Technical 
Robustness 

Privacy and Data 

Governance Safe robot systems

Principles for issues related to technical development Principles for issues related to societal impact

*Ethics Guidelines for Trustworthy AI, 2019

https://ai.bsa.org/wp-content/uploads/2019/09/AIHLEG_EthicsGuidelinesforTrustworthyAI-ENpdf.pdf
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The ENDWHY ethical reflection? 

WHO should be involved?

WHAT needs to be considered?

HOW to integrate “ethics practices” 
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Ethical reflection aims at improving 
individual flourishing and collective 
wellbeing by generating prosperity, value 
creation and wealth maximization. *

It can contribute to achieving a fair society, 
by helping to increase citizens’ health and 
well-being in ways that foster equality in the 
distribution of economic, social and political 
opportunity. 

* HLEG, A. (2020). The Assessment List for Trustworthy Artificial Intelligence (ALTAI) for self-assessment. European Commission, Brussels.

WHY ethical reflection? 

https://digital-strategy.ec.europa.eu/en/library/assessment-list-trustworthy-artificial-intelligence-altai-self-assessment
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The Team
It is easy for anyone to say, “I am not an ethicist, so it is not my responsibility,” but the duty to 
implement AI ethically belongs to everybody who works with it.*

This is about holding the human at the 
center of all design.

Designers, developers, and other 
stakeholders should never work isolated 
and must always stay in tune with users’ 
needs and concerns for the entire 
lifespan of a robot equipped with AI.

* A Call to Action for Businesses Using AI, Ethically Aligned AI for Business  IEEE SA

WHO should be involved?

https://standards.ieee.org/wp-content/uploads/import/documents/other/ead/ead-for-business.pdf


32

“In order to develop a product that is ethically aligned, stakeholders’ feedback is crucial to 
design a system that takes ethical and social issues into account.”*

Stakeholders

*IEEE, Ethically Aligned Design, First Edition, 2019

WHO should be involved?

https://standards.ieee.org/content/dam/ieee-standards/standards/web/documents/other/ead1e.pdf?utm_medium=undefined&utm_source=undefined&utm_campaign=undefined&utm_content=undefined&utm_term=undefined
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The following fundamental rights are particularly apt to 
cover robotics & AI systems:*

o Respect for human autonomy

o Prevention of harm

o Fairness

o Explicability 

o Respect for human dignity

o Freedom of the individual

o Respect for democracy, justice and the rule of law

o Equality, non-discrimination and solidarity 

o Citizens’ rights

Four ethical principles to ensure ethical and 
robust robots & AI:*

*European Commission’s High Level Expert Group on Artificial Intelligence. Ethics Guidelines for Trustworthy AI, 2019 

WHAT needs to be considered?

https://ai.bsa.org/wp-content/uploads/2019/09/AIHLEG_EthicsGuidelinesforTrustworthyAI-ENpdf.pdf
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Regulatory Compliance
Standards for e.g. design, manufacturing and business practices, 
can function as a quality management system by offering the ability 
to recognise and encourage ethical conduct. 

Certification can attest that the system is transparent, accountable 
and fair.  They cannot replace responsibility. 

WHAT needs to be considered?



35

Direct environmental impact
of robots during product lifecycle*

Manufacturing

Lifetime

End of life

WHAT needs to be considered?

o Is the material used to manufacture the robot from a 
sustainable resource or recycled?

o How great is the environmental footprint to produce 
the robot?

o Is the supply chain sustainable and fair? 

o Can the robot be repaired or upgraded instead of  
being replaced with a new system? 

o Is the robot and AI system powered by renewable 
energy? 

o Can the robot be refurbished or recycled?
o If not, how is it disposed? *O’Brolchain, F., & Grau Ruiz, M. A. (2020). Environmental Impact of Robotics: Ethical Concerns 

and Legal Alternatives., Hartmann, F., Baumgartner, M., & Kaltenbrunner, M. (2021). Becoming 
sustainable, the new frontier in soft robotics

https://link.springer.com/referenceworkentry/10.1007/978-3-319-71059-4_147-1
https://link.springer.com/referenceworkentry/10.1007/978-3-319-71059-4_147-1
https://onlinelibrary.wiley.com/doi/pdf/10.1002/adma.202004413
https://onlinelibrary.wiley.com/doi/pdf/10.1002/adma.202004413
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Testing
[....Testing and Testing]

Traditional testing is not enough due to the  
context-specific nature of AI systems.

Failures of the concepts and representations used by the 
system may only manifest when a programme is applied to 
sufficiently realistic data. 

The robot and its intelligence model must be carefully 
monitored during both training and deployment for its 
stability and robustness.

WHAT needs to be considered?
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HOW to integrate “ethics practices”
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Mindshift
Meditation can have a big impact on ethical decisions, on decisions, 
dilemmas.

Key internal change operations and cultural change cannot only be 
rationally achieved.

When people are confronted with scenarios, research shows that after 
meditation, they significantly increase their sense for compassionate 
and caring, forgiving attitudes. They feel more responsible. *

*Schneider, S. C., Zollo, M., & Manocha, R. (2010). Developing Socially Responsible Behaviour in Managers. Journal of Corporate Citizenship, (39).

HOW to integrate “ethics practices”
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HOW to integrate “ethics practices”

Defining and embedding AI ethics skills is about 
behavioral change within a wide group of 
people in a company.

It is a core competency across roles instead of 
only considering it for issues of compliance or in 
response to negative PR.

Change is not performed overnight.
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Thank you!

Franziska Kirstein
Blue Ocean Robotics 
fk@blue-ocean-robotics.com

This presentation has received funding from the European Union’s Horizon 2020 research and innovation programme funding Next Generation Internet 
initiative (NGI) within the framework of the NGI Explorers Project (grant agreement no 8251). Neither the European Commission nor any person acting 
on behalf of the Commission is responsible for how the following information is used. The views expressed in this presentation are the sole responsibility 
of the author and do not necessarily reflect the views of the European Commission.

https://www.ngi.eu/
https://www.ngi.eu/
https://explorers.ngi.eu/
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Useful literature
Ai for Good: https://aiforgood.itu.int/. Webinar series

Bartneck, C., Lütge, C., Wagner, A., & Welsh, S. (2021). An introduction to ethics in robotics and AI (p. 117). Springer Nature.

Ethics and governance of artificial intelligence for health: WHO guidance. Geneva: World Health Organization; 2021. Licence: CC BY-NC-SA 3.0 IGO. 

Global Reporting Initiative United Nations Global Compact (2018). Integrating the Sustainable Development Goals into Corporate Reporting: A 
Practical Guide

Griggs, D. J., Nilsson, M., Stevance, A., & McCollum, D. (2017). A guide to SDG interactions: from science to implementation. International Council for 
Science, Paris.

HLEG, A. (2020). The Assessment List for Trustworthy Artificial Intelligence (ALTAI) for self-assessment. European Commission, Brussels.

IBM, Everyday Ethics for Artificial Intelligence

IEEE SA. A Call to Action for Businesses Using AI. Ethically Aligned Design for Business . IEEE

Schmidt, E., Work, B., Catz, S., Chien, S., Darby, C., Ford, K., ... & Moore, A. (2021). National Security Commission on Artificial Intelligence (AI). National 
Security Commission on Artificial Intelligence.

Sorenson, J., Zawieska, K., Vermeulen, B., Madsen, S., Trentemøller, S., Pyka, A., ... & Hasse, C. Perspectives on Robots.

The IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems. Ethically Aligned Design, First Edition

“UNESCO member states adopt the first ever global agreement on the Ethics of Artificial Intelligence”, 2021

Ziad Obermeyer, Rebecca Nissan, Michael Stern, Stephanie Eaneff, Emily Joy Bembeneck, Sendhil Mullainathan. (2021). The Algorithmic Bias 
Playbook. The University of Chicago Booth School of Business.

Zillner, S., Bisset, D., Milano, M., Curry, E., García Robles, A., Hahn, T., Irgens, M., Lafrenz, R., Liepert, B., O’Sullivan, B. and Smeulders, A., (eds) (2020) 
“Strategic Research, Innovation and Deployment Agenda - AI, Data and Robotics Partnership. Third Release.” September 2020, Brussels. BDVA, 
euRobotics, ELLIS, EurAI and CLAIRE

https://aiforgood.itu.int/
https://library.oapen.org/bitstream/handle/20.500.12657/41303/2021_Book_AnIntroductionToEthicsInRoboti.pdf;sequence=1
https://www.who.int/publications/i/item/9789240029200
https://www.unglobalcompact.org/library/5628
https://www.unglobalcompact.org/library/5628
https://pure.iiasa.ac.at/id/eprint/14591/1/SDGs-Guide-to-Interactions.pdf
https://digital-strategy.ec.europa.eu/en/library/assessment-list-trustworthy-artificial-intelligence-altai-self-assessment
https://www.ibm.com/watson/assets/duo/pdf/everydayethics.pdf
https://standards.ieee.org/content/dam/ieee-standards/standards/web/documents/other/ead/ead-for-business.pdf?utm_medium=undefined&utm_source=undefined&utm_campaign=undefined&utm_content=undefined&utm_term=undefined
https://apps.dtic.mil/sti/pdfs/AD1124333.pdf
https://reelertoolbox.ab-acus.com/wp-content/uploads/2019/12/PerspectivesOnRobots.pdf
https://standards.ieee.org/content/dam/ieee-standards/standards/web/documents/other/ead1e.pdf?utm_medium=undefined&utm_source=undefined&utm_campaign=undefined&utm_content=undefined&utm_term=undefined
https://www.unesco.org/en/articles/unesco-member-states-adopt-first-ever-global-agreement-ethics-artificial-intelligence#:~:text=Press%20release-,UNESCO%20member%20states%20adopt%20the%20first%20ever%20global,the%20Ethics%20of%20Artificial%20Intelligence&text=Paris%2C%2025%20Nov%20%E2%80%93%20Audrey%20Azoulay,UNESCO%20at%20the%20General%20Conference.
https://www.chicagobooth.edu/research/center-for-applied-artificial-intelligence/research/algorithmic-bias/playbook
https://www.chicagobooth.edu/research/center-for-applied-artificial-intelligence/research/algorithmic-bias/playbook
https://ai-data-robotics-partnership.eu/

