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When Will AI Exceed Human 
Performance?

http://arxiv.org/abs/1705.08807


1. Is it possible? …. e.g. that the
smart technologies will replace all
human labour?

2. If yes, do we want it? … e.g. 
how it will impact the quality of 
life?

3. If we want it, who will controll
it? … e.g. companies or
government



The role of science…

➢ To develop smart technologies

➢ To discuss and foresight the impac t of smart
technologies

➢ To propose solutions for preventing negative 
impact and to participate in their
implementation



Goal of the presentation
In order to explore the current role of ethics in smart 
technology research, the preliminary literature review 
anaysis has been conducted, with the goal to reveal:

➢ the time trend

➢ the main financing institutions

➢ the main topics

using bibliometric and text mining analysis. 



Methodology
Bibliometric analysis

• TITLE-ABS-KEY (ethics) AND (smart AND technology)

• 1985-2023

• 5,407 document results

Text mining

• Key-word extraction

• Topic mining



Bibliometric
analysis











Text mining



Methodology
➢Text mining is the process of exploring and analyzing large 

amounts of unstructured text aided by software that can 
identify concepts, patterns, topics, keywords and other 
attributes in the data.

➢1st step – word and phrases extraction – Where is the
concern?

➢2nd step – topic extraction using cluster analysis – What
issues are in the focus?



Where is the concern?



Word extraction



Phrases extraction



What issues are in focus?



Topic extraction



Example topics and ethical issues



AMBIENT INTELLIGENCE VIRTUAL REALITY

https://lifesciences.ieee.org/article-archive/technology-spotlight-and-
feature-articles/a-survey-on-ambient-intelligence-in-healthcare/

Ambient intelligence

Augmented reality

Learning analytics

Privacy issues

https://lifesciences.ieee.org/article-archive/technology-spotlight-and-feature-articles/a-survey-on-ambient-intelligence-in-healthcare/
https://lifesciences.ieee.org/article-archive/technology-spotlight-and-feature-articles/a-survey-on-ambient-intelligence-in-healthcare/


Big data

Social media

Law and ethics

Mental health

Data protection

Personal data 

Risk management

https://www.economist.com/graphic-detail/2018/05/18/how-heavy-use-of-social-media-is-linked-to-mental-illness

https://www.economist.com/graphic-detail/2018/05/18/how-heavy-use-of-social-media-is-linked-to-mental-illness


SHARING HEALTH DATA INTERNET OF THINGS

https://news.harvard.edu/gazette/story/2019/01/perspectives-on-gene-
editing/

Data sharing

Policy makers

Health data

Security and privacy

Internet of things

https://www.trustarc.com/blog/2014/05/29/internet-of-things-industry-brings-data-
explosion-but-growth-could-be-impacted-by-consumer-privacy-concerns/

https://news.harvard.edu/gazette/story/2019/01/perspectives-on-gene-editing/
https://news.harvard.edu/gazette/story/2019/01/perspectives-on-gene-editing/
https://www.trustarc.com/blog/2014/05/29/internet-of-things-industry-brings-data-explosion-but-growth-could-be-impacted-by-consumer-privacy-concerns/
https://www.trustarc.com/blog/2014/05/29/internet-of-things-industry-brings-data-explosion-but-growth-could-be-impacted-by-consumer-privacy-concerns/


Artifical intelligence

Machine learning

Cloud computing

Personal information

https://www.theguardian.com/media/2019/feb/01/facebook-youtube-anti-vaccination-misinformation-social-media

Typing in a neutral search term, 
such as ‘vaccination’, gives results 
for anti-vaccine propaganda. 
Photograph: YouTube

https://www.theguardian.com/media/2019/feb/01/facebook-youtube-anti-vaccination-misinformation-social-media


Data driven

Smart city

Smart devices

Driving cars

Internet of things

https://www.pewinternet.org/2017/10/04/automation-in-everyday-life/pi_2017-10-04_automation_3-05/

http://nymag.com/intelligencer/2016/10/is-the-self-driving-
car-un-american.html

http://nymag.com/intelligencer/2016/10/is-the-self-driving-car-un-american.html
http://nymag.com/intelligencer/2016/10/is-the-self-driving-car-un-american.html


Various, but not coordinated efforts have been taken in 
relation to smart technologies’ ethics→ the need for a 
coordinated and unified approach.



Conclusions
➢ Smart technology has become pervasive and abundant, and it 

has become evident that it impacts various aspects of human 
well-being. 

➢ Unintended consequences occur, that are generated by the smart
technologies.

➢ In order to assure the economic, societal and environmental 
sustainability, smart technology needs to be implemented using
ethical principles.



„Responsible leaders, including acclaimed scientists, should exercise 
greater humility to the complexity and inherent uncertainty of their 

activities and strive to seek out and challenge hubristic behaviors.”

Diamandis, E. P., & Bouras, N. (2018). Hubris and sciences. F1000Research, 7.
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