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Aims of today 
•  Introduce you to Ethical, Legal & Societal Implications of BCI 

–  General ELSI intro 
–  BCI & sense of agency 

•  Not: 
–  To tell you ‘how it is’ 
–  To tell you ‘to be good’  

•  Instead: 
–  Show you some issues to think about 
–  Help you think about (some of) them 
–  Stimulate you to talk about (some of) them 
–  Increase your awareness 

•  Consider this talk as a kind of guided museum tour 
–  Showing you some issues worthy of attention 
–  Not telling you what is good or bad 



Neuroethics & ELSI 

•  “a discipline that aligns the exploration and discovery of neurobiological 
knowledge with human value systems”. (Illes, 2007, p.537) 

•  Henry Greely: 
–  “Personally, I find ‘neuroethics’ less than ideal as a description for this field. It 

focuses entirely on ‘ethics’ and ignores the legal and social issues that may be 
quite important.” (Minn. Journal for Science & Technology, 2006, 7(2), p.602) 

•  Investigation of the Ethical, Legal and Social Implications that may arise 
from neuroscientific research and its applications 

–  Sometimes Societal instead of Social  
–  Sometimes Issues instead of Implications 



ELSI’s outlook 

•  Constructively alert 
–  Not just raising problems and worries 
–  Use ELSI to communicate with (potential) stakeholders about the 

possible, desirable, avoidable 
–  Use ELSI to possibly improve (potential applications of) 

neurotechnology 

•  Listen, Analyze, Inform, Ask 
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Discussing ELSI 
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Challenges for neurotechnology 

•  Clinical issues  
–  (1) obtaining informed consent 
–  (2) risk/benefit analysis 
–  (3) shared responsibility of teams  
–  (4) the consequences for quality of life  (patient, family) 
–  (5) side-effects  
–  (6) therapeutic applications & their limits 

•  Responsibility and privacy  
–  (7) personal responsibility and liability (intention and agency) 
–  (8) issues concerning personality and personhood   
–  (9) mind-reading, privacy and data protection 
–  (10) mind-control 

•  Societal acceptance  
–  (11) questions of research ethics   
–  (12) selective enhancement and social stratification 
–  (13) communication to the media. 



Typical ELSI questions 

•  What is possible? 
–  What is currently possible 

(applications) 
–  What will be possible in the near 

future (current research with 
applications in next 5-10 years) 

–  What could ‘ultimately’ become 
possible (long term prospects) 

•  What is desirable? 
–  Clinical applications 
–  Healthy users 

•  What should be avoided 
–  Clinical applications 
–  Healthy users 

 
•  What should be regulated, by 

whom and how? 
–  Policy makers (governmental) 
–  Legal institutions 
–  Scientific experts/organizations 

(selfregulation) 
–  Nongovernmental organizations 
–  Patient groups 
–  General public 
–  Other stakeholders? 



•  Survey among 145 BCI researchers in 2010 
•  Terminology, expected marketability, informed consent, risk-

benefit, team responsibility, quality of life, liability, personal 
identity, media communication 
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A simple question? 





What’s in a name? 

•  BCI dilution 
–  “The rapidly developing tendency to expand the conventional definition 

of BCI to include that group’s interests” 
e.g. include passive monitoring systems, or relying on facial muscle 

signals 
“The term BCI runs the risk of being diluted into meaninglessness.” 

•  BCI exaggeration 
–  “The tendency to make unrealistic claims about what BCIs can do, or 

could do with a few years of funding” 

–  B. Allison (2011) Trends in BCI research: Progress today, backlash 
tomorrow? ACM Crossroads 18(1): 18-22. 



Asilomar survey 

•  Half or more than half of the respondents identified 4 elements 
as crucial (in order of importance); 

 
A BCI 
1) must detect brain activity directly (without using signals from 
peripheral nerves or muscles) (83.8% of the respondents). 

2) provides feedback in realtime, or neartime (71.1% of the 
respondents). 

3) must classify brain activity (60.6% of the respondents). 

4) provides feedback to the user that reflects whether s/he 
successfully attained a goal (50.0% of the respondents). 



What is BCI use? 



•  Locked-in patients, informed consent, team responsibility & 
communication with the media 
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Locked-in syndrome (LIS) 

•  Bauer, Gerstenbrand, & Rumpl (1979); Smith & Delargy, 
(2005) BMJ 330: 406-409 

•  Classical 
–  lack of voluntary motor control except for vertical eye 

movements, combined with consciousness 
•  Incomplete 

–  remnants of voluntary motion other than vertical eye movements 
•  Complete 

–  a total lack of voluntary motor control, including all eye 
movements, with consciousness 

–  invasive BCI’s with better signal quality than non-invasive  
Significantly higher risks involved 



Medical Ethics 

•  Autonomy 
–  The right for an individual to 

make his or her own choice. 
•  Beneficence  

–  The principle of acting with 
the best interest of the other 
in mind. 

•  Non-maleficence  
–  The principle of above all, do 

no harm. 
•  Justice  

–  Ensure fairness and equality 
among individuals. 



A case scenario 
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Opinions on informed consent 



Informed consent 

•  In medicine 
–  Assuring that fully informed patients are able to fully participate in 

decisions about their healthcare 
•  Involving 

–  the nature of the decision procedure 
–  reasonable alternatives to the proposed intervention 
–  the relevant risks, benefits and uncertainties related to each alternative 
–  assessment of the understanding of the patient 
–  certainty about the acceptance of the intervention by the patient 

•  Additional elements concerning research in clinical cases 
–  purpose & duration of research 
–  research procedures 
–  confidentiality of records 



Deciding on using BCI 

•  Hildt (2008, p. 135)  
–  "Only those uses in which considerable benefit can 

reasonably be expected and in which the expected benefits 
clearly outweigh the risks can be considered acceptable.” 

•  However, risk-benefit calculation is not easily applicable 
–  expectations may be (too) high, due to media exaggeration 
–  the scientific community has not yet established a reasonable 

expectancy of a considerate benefit of BCIs 
–  risks are multi-faceted (infections, cumbersome training, 

household privacy) 
–  people who are (on the verge of) being completely locked-in 

may seem to have little choice 



Team responsibility 

•  Interdisciplinarity of BCI teams (mathematicians, computer 
scientists, psychologists, neuroscientists, physicians, etc.) 

•  Teamwork can lead to fragmentation in the understanding of the 
overall picture 

•  Not just knowledge about, or perspectives on, but also 
responsibility for the effects of BCI can become unclear due to 
teamwork 

•  The scientist with the most encompassing perspective may not be 
the one actually communicating with the patient or family 





Some comments 

•  “It's very important to have one clear message. The last thing 
we want is the patient to become confused”  

•  “I do not believe that a single party can, in all situations, 
adequately inform the patient about all issues concerning a 
BCI study. In such cases, I believe it would be more 
appropriate for experts with complementary areas of 
expertise .... to inform the patient. This raises the issue of 
whether multiple perspectives are consistent. It is not clear to 
me how this can be resolved systematically”. 



Learn from other interdisciplinary teams 

Intensive care units (ICU) 
Breen et al. 2001: staff conflicts more often than among patient family 

•  General lessons 
–  Different areas of expertise must be integrated into a practical “service 

delivery” for the patient  
ensure appropriate team members are present at consent procedure 

–  While at the same time “mechanisms for accountability” must be assured 
have ‘preconference’ to develop team consensus 

•  Specific team issues to keep attentive to 
–  how teams achieve justice in the distribution of work and the credits 

thereby attainable 
–  assign responsibility for decisions that are made, especially those that may 

have far-reaching consequences for participants or patients 
–  ensure reasonableness in allowing participation, resolution of conflicts and 

reaching consensus 
–  maintain honesty in communication and reporting results 



Media communication 

•  Expectations from patients and caregivers are high, in part because 
of news in the media 
–  Paralysed man’s mind is ‘read’ (BBCNews, 2007; ScienceDaily, 2008) 
–  Towards zero training for BCI (ScienceDaily, 2008) 

•  Future expectations 
–  The gap between the currently feasible and the potentially possible  

•  The (un)certainty of science 
–  Researchers are aware that what is known is dwarfed by what is unknown 
–  This uncertainty is not what policy makers, nor the larger society 

understand, seek, or value about science 
–  In general, non-scientists tend to overestimate the degree of certainty 

attached to scientific results 





Creating realistic expectations 

•  Don’t empathize with the public’s desire for certainty 
–  The risk of creating false hopes and expectations 

•  Be aware of / feel responsible for potential misinterpretations 
–  “We need to recognize that our words might be misunderstood, and 

that we are to some degree just as responsible for likely 
misunderstandings of what we say as we are for the “proper” 
effects of our words.” (Dennett, 2003, p. 17) 

•  Be explicit concerning the current limitations of BCI  
–  Specify what constitute reasonable expectations concerning which 

(preferably nearby) point  in the future 
–  Refuse to engage in (or qualify explicitly as) speculations 

concerning anything beyond the near future or depending on 
breakthroughs that currently are not foreseeable 



Conclusions/Suggestions 

•  What is a BCI exactly? 

•  Ethically sound informed consent from a locked-in patient requires 
the development of standardized procedures 

•  Awareness of the ethical issues regarding teamwork may help to 
achieve responsible team functioning 

•  Prudent communication with public media and watchfulness 
concerning how statements get represented could help to reduce 
unrealistic expectations  

•  A growing attention for the practical ethical challenges faced by 
scientists, clinicians, participants and patients is called for 


