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Leis/Sandberg, 2010

Cognitive Enhancement

Developments, Findings, Questions and Emerging Policy Issues

as observed in the SESTI Project 
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Human Enhancement Technologies

Physical

� Strength

� Health

� Ageing

Cognitive

� Rational

� Creative

� Psychological/Emotional

Based on Leis/Sandberg, 2010
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Cognitive Enhancement (CE) = Improvement of mental/cognitive capabilities

Ia) through educational means (e.g. learning and memorizing techniques etc.)

Ib) through natural practices (e.g. meditation, yoga, martial arts)

Ic) through natural substances (food, coffee, tea, nicotine (?), marihuana (?) etc.) 

IIa) through technical assistance (e.g. computers, AR, decision-support systems etc.)

IIb) through artificially designed/modified substances (e.g. Ritalin, Modafinil etc.)

IIc) through neurotechnology (e.g. BCI, DBS, implants etc.)

IId) through biotechnology (genetic technologies) 

III ) through future technologies (e.g. brain implant, cyborg technologies, “uploading”)

�Methods of category II increasingly got into the focus related to:

� New scientific discoveries and technological developments

� Real-life applications (e.g. off-label use of Ritalin)

� Socio-economic pressures (e.g. in schools, workplaces, knowledge society)

� Concerns over risks and ethical considerations (as a result)
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Multi-Dimensionality of Cognitive Dimensions and Enhancement
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Education

Genetics

Life Style

Exotechnologies

AR, Mobile Technologies etc.

Endotechnologies

ICT-Implants, DBS etc.

Drugs etc.

NeuroSciTech

Learning 

Techniques

Intelligence
Language

Emotional

Rationality

Numerical

etc>.

Chemistry

Natural substances

Synthetic substances

Experience

Wisdom

IVF + PID

“Smart Dating”

“Smart genes”

CE

Training

Human Factors Research
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Signals ���� Convergence of Driving Factors ���� Issue
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Sci-Tech Society Economy

� New Research Results

� New Technologies

� Possibilities for faster 

R&D

� Acceleration of 

knowledge

� Networking of Scientists

� NBIC Convergence

� Ageing Society &

Fear of dementia

� Knowledge Society

� Competition

� Education system

� Work environment

� Social/Peer Pressure 

� Interest groups   

� Investments in 

dementia research

and NeuroSciTech

� Investments in ICT

� European 

Competitiveness 

� Pharmaceuticals 

over the internet  

“Signals”/Observables “Signals”/Observables “Signals”/Observables

(Sub)Issue Cognitive Enhancement
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NeuroSciTech
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NeuroSciTech
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What are the Signals? Society
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What are the Signals? Economy
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Signals were gathered especially since the turn of the Century (2001 – 2011)
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� Possibilities are growing
� Drugs

� Neurotechnologies

� Genetic research

� Evidence-based Life Style 

� Applications are practiced

� Wellness

� Gaming (e.g. Dr. Kawashima)

� Off-label medication/drugs

� “Citizen Science”

�Interest is growing
� Tests, quizzes etc.

� Students, employees

� Ageing society & Dementia

� Knowledge capital

� NeuroSciTech R&D for Ageing

� Chine, Singapore???

� Interest groups

� Elderly

� Industries/Employers

� Medical

� Competitiveness

� Futurists
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Issues mentioned in the CE Expert Workshop:

A number of implications for policy and regulation have been identified:

• Emerging ethical issues call for further dialogue and research in the area;

• There is a need for undertaking the necessary studies to identify benefits and 

associated risks;

• Introducing appropriate regulation which strikes a careful balance between the 

required safeguards and adequate research freedom;

• Proactive policy approaches to monitor the blurring boundaries between treatment

and enhancement;

• Market penetration of new applications needs to be explored.
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Implications for Policy Making – CE is already reality, but4:

Issues related to R&D and investment:

� Should CE technologies be regulated and if so, which ones and why?

� Should public money be invested into the development of potential CE technologies

and how does it relate to dementia research?

� Which criteria should serve for regulation? Natural vs. Artificial? Risk? Accessibility?

� Legal issue: in which category would CE medication fall – can it be related to

a disease and therapy? � Therapy-Enhancement debate

� What to do about off-label use of medication for CE?

� How should CE technologies be evaluated, certifies, assessed?
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Implications for Policy Making – CE is already reality, but4:

Issues related to society and economy:

� Who would pay for CE technologies and what about equal access?

� How to deal with CE in schools, workplace etc.?

� Implications of the availability of CE on employment and the job market?

� Can Europe remain competitive without CE in view of the growing interest in Asia?

� CE technologies as therapy for the cognitive impaired?

� What would the implication of applied CE technology be for the future of humanity?

� Are there dangers of discrimination, eugenics, “brain washing” etc.?

� Implications for other drug (ab)uses?

� CE and liberty?

� What is the role of governments and markets?

� Should CE technology be allowed to be imported from abroad?

� Privacy/security/safety issues related to technology implanted in the brain
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Conclusions in the Context of Signal Scanning for Strategic Policy & Foresight

� Fact, not Fiction: Cognitive Enhanecement is already reality, but early stage

� Multi-Dimensionality: It crosses through health, ageing, knowledge society,    

education, competitiveness, R&D, policy on medication and off-label use, risk 

assessment, equality/accessibility, healthcare financing etc...

� Emerging: CE has gained some interest within the policy context, but far less

than other issues/topics like finacial crisis, costs of ageing etc. � but CE shows

relations to these issues (e.g. European competitiveness, dementia problem)

� Controversy: CE is already causing social controversies, but still less than other

topics/issues (e.g. climate change, oil, nuclear, employment, social security etc.)

� Disruptive Potential: CE has a disruptive potential for the future knowledge society,

education, employment, regulation of medication, equality, disability, “normality”,  

social cohesion, global competitiveness, innovation capacity, the “future human” etc.
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Thank You

For Your Attention


