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Human cognitive enhancement (HCe) applications and technologies have the po-
tential to address significant societal challenges, ranging from ageing and well-
being to increased economic competitiveness (Nuffield Council 2012; Nicholson et 
al., 2015). at the same time, there are considerable ethical and social implications 
of HCE that warrant deliberation and discussion, particularly with regard to gov-
ernance issues and policy-making (Farah et al., 2004; Coenen et al., 2009; Nuffield 
Council, 2012; Zwart, 2015). Responsible Research and Innovation (RRI) has been pro-
posed as a governance approach that aims to anticipate and assess potential impli-
cations of new and emerging science 
and technologies (Nuffield Council, 
2012: ter meulen, 2013). rrI can be ap-
plied to the area of HCe as a means of 
working towards ethically sound and 
societally desirable research and de-
velopment (Nuffield Council, 2012; ter 
meulen, 2013).  

The purpose of an international work-
shop titled “Should we fund human 
cognitive enhancement research? rrI 
for human cognitive enhancement: a 
case study”  held in brussels in janu-
ary 2017 was to provide practical guid-
ance to research funders and policy 
makers regarding the integration of 
societal values and interests in re-
search and development in the area 
of human cognitive enhancement. 
research funders are uniquely po-
sitioned to deliberate on values and 
expectations that might shape our fu-
tures and to actively shape research 
and development trajectories so as to 
include societal values.  A select group 

of key european research funders, 
policy-makers and scholars within the 
fields of human cognitive enhance-
ment and ethics and governance of 
new and emerging science and tech-
nologies participated in the one-day 
workshop. 

key InSIgHt #1 the need for new 
insights into hce

Since the early 2000s, much of the 
discourse on human cognitive en-
hancement (HCe) has been triggered 
by european Union funded projects. 
this is despite the fact that, in many 
instances, HCe is not permissible due 
to strict regulations. thus, debates on 

HUman COgnIt IVe  enHanCe -
mENT  (HCE )  Appl ICAT IoNS  ANd 
TECHNologIES  HAvE  THE  poTEN-
T IAl  To  AddRESS  S IgN IF ICANT 
SoC IETAl  CHAllENgES ,  RANg INg 
FRom AgE INg  ANd wEll-bE INg 
To  INCREASEd  ECoNomIC  Com-

pet I t IVeneSS .

should we fund human 
enhancement research?



h
um

an
en

h
an

ce
m

en
tw

eb
.w

o
rd

pr
es

s.
co

m

3

N
at

ur
al

N
es

s 
iN

 H
um

aN
 C

o
gN

it
iv

e 
eN

H
aN

Ce
m

eN
tHCE tend to be somewhat removed 

from practice. dimensions of HCE are 
both generic and specific and there 
are transversal questions regarding 
HCe that cut across various areas of 
new and emerging science and tech-
nologies (NEST). However, overall, 
there is a need for novel empirical 
and sociological insights in the area 
of HCE to drive the discussion forward 
– most issues in the discussion on 
pharmaceutical cognitive enhancers 
(pCes), for example, appear in rrI dis-
cussions of new and emerging science 
and technologies more generally. 

key InSIgHt #2 the importance of 
ethics and public health policy

the highly addictive nature of many 
cognitive enhanc-
ing drugs or ‘smart 
drugs’ highlights 
the importance of 
ethics and public 
health policy in 
the area of human 
e n h a n c e m e n t .  
ethics should play 
a role in two par-
ticular areas. First, 
the drug modafinil 
has been found 
to be highly ad-
dictive, necessitating regulation and 
public health considerations, in addi-
tion to consideration of questions of 
autonomy (should free choice to use 
addictive drugs such as modafinil be 

limited?) (ter meulen 2013). Second, 
it appears that most smart drugs do 
not enhance cognitive ability beyond 
a person’s optimal level (e.g. in de-
creased conditions such as sleep dep-
rivation) (Coenen et al., 2009). For this 
reason, the use of drugs to enhance 
cognitive function in impaired people 
should be considered. 

key InSIgHt #3 regulation in the 
european union 

The role of law and regulation in HCE 
is absent. Indeed, there is a need to 
think about how RRI and regulation 
are related and can be aligned. re-
search on cognitive enhancing drugs 
is not possible, for example, as clini-

cal trials cannot 
be carried out for 
enhancement pur-
poses. In addition, 
there is a need to 
think about pro-
fessional practice 
and the issue as to 
whether the use of 
cognitive enhanc-
ers may be made 
compulsory for 
shift workers and 
people in high-re-

sponsibility professions (cf. the acad-
emy of medical Sciences, the british 
academy, the royal academy of en-
gineering and the Royal Society, 2012; 
Santoni de Sio et al., 2014). 

ETH ICAl  d ISCuSS IoNS  oN HCE 
SHould bE  bRougHT  To  SoC IETy 
ratHer  tHan rema In Ing  In  tHe 
ACAdEmIC  REAlm .  FoR  ExAmplE , 
EARly  AdopTERS  TENd To  bE  AN 
uNdERAppREC IATEd  STAkEHold-
ER  IN  dEbATES  oN ETH ICS  oF  EN-
HANCEmENT.  INdEEd,  THERE  I S 
A  NEEd  FoR  ETHNogRApHIC  RE-
SearCH On USerS .   mOreOVer , 
ENHANCEmENT  I S  INCREAS INgly 
an ISSUe  FOr  COnSUmerS  aS 
pRoduCERS  (pRoSumERS) .   THuS , 
C I T I ZEN  SC IENCE  IN  THE  AREA  oF 
HCe  may  HaVe  an  ImpOrtant 
RolE  To  plAy  IN  THE  dEvElop-

ment  OF  tHe  area .
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an article titled “Responsible Re-
search and Innovation for HCE: some 
essential features” (Shelley-egan et 
al., 2017) forms part of a special is-
sue of the journal of responsible In-
novation that draws from and builds 
on the Organisation for economic Co-
operation and development’s (oECd) 
2016 International workshop on Re-
sponsible Innovation and the brain-
Societal dimensions of Neurotechnol-
ogy advances.

the article advances some essential 
features of RRI for HCE, with a particu-
lar focus on making the concept of rrI 
practically useful to decision-makers 
responsible for adopting a socially re-
sponsible approach to HCe in a cer-
tain context.  the paper centres in on 
a concrete example of HCe, namely 
pharmaceutical cognitive enhanc-
ers (pCes), prescription medications 
used to treat cognitive impairments 
that are also used by some healthy 

essential features of rri for 
human cognitive enhancement 

key InSIgHt #4 rri for hce: re-
search policy and funding

rrI for HCe is not about discarding 
expertise but rather about an open-
ing up and broadening of the debate. 
academia can con-
tribute here by 
providing guidance 
on ethical issues 
while taking into 
account the views 
of publics. there 
could also be a role for expert ethics 
advice in the area of HCe, such as the 
advice given by the european group 

on Ethics in Science and New Tech-
nologies (EgE). The process of review-
ing applications raises questions with 
respect to how policy can respond to 
developments in science and tech-

nology (such as 
experiments with 
geo-engineering). 
there is a need for 
a guiding frame-
work on how to 
proceed with so-

cially beneficial innovation trajecto-
ries. rrI can provide for such a frame-
work.

THERE  I S  A  NEEd  To  TH INk  AbouT 
pRoFESS IoNAl  pRACT ICE  ANd THE 
I SSuE  AS  To  wHETHER  THE  uSE 
OF  COgnIt IVe  enHanCerS  may 
bE  mAdE  CompulSoRy  FoR  SH IFT 
woRkERS  ANd pEoplE  IN  H IgH-
RESpoNS Ib I l I Ty  pRoFESS IoNS . .

Clare Shelley-Egan, Anders braarud Hanssen, laurens landeweerd & bjørn Hof-
mann: responsible research and Innovation in the context of human cogni-
tive enhancement: some essential features. Journal of Responsible Innovation, 
published online: 04 may 2017. 
ht tp ://dx .do i .o rg/10 .1080/23299460 .2017.1319034 

http://www.tandfonline.com/doi/abs/10.1080/23299460.2017.1319034
http://www.tandfonline.com/doi/abs/10.1080/23299460.2017.1319034
http://www.tandfonline.com/doi/abs/10.1080/23299460.2017.1319034
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hanced cognitive abilities. pCes are 
widely discussed in the literature on 
non-therapeutic cognitive enhance-
ment (Farah et al., 2004; Sahakian and 
morein-Zamir, 2007; greely et al., 2008; 
Cakic, 2009; Ferrari et al., 2012), with 
many issues discussed for pCes rel-
evant to the HCE field more generally. 

the essential features of rrI high-
light those issues that require atten-
tion in the governance of HCE, with an 
emphasis on understanding both the 
scientific state-of-the-art and societal 
contexts in which HCE technologies 
may be adopted. the features encom-
pass concrete questions and issues 
that can be taken up as a departure 
point for decision-
makers to generate 
knowledge about 
and understand 
the application of 
rrI to the particular context of pCes 
and HCe, more generally. 

the essential features include:  

•	 openness and transparency with 
respect to meaningful communication 
of research and the truthful represen-
tation of uncertainties and a lack of 
knowledge about the off-label use of 
prescription medications

•	 generating knowledge of the situ-
ation regarding issues of risk and ef-
ficacy, fairness and personal achieve-
ment, and coercion in the context of 

use of prescription medications in 
a non-therapeutic context

•	 engagement of stakeholders in or-
der to elicit the views and perceptions 
of a variety of stakeholders regarding 
pCes

•	 anticipation	and	reflection	regard-
ing impacts and societal consequenc-
es of the use of drugs for cognitive 
enhancement

•	 responsiveness with respect to 
the cultivation of a capacity to adapt 
and respond to new knowledge as it 
emerges and to the variety of norma-
tive views held by stakeholders

•	 solution to societal challenges 
concerns the ways in which pharma-

ceutical cogni-
tive enhancement 
might contribute 
to addressing soci-
etal challenges 

the essential features are interde-
pendent and link up as an integrated 
whole.  However, ‘openness and trans-
parency’ and ‘responsiveness’ are 
especially important in the develop-
ment of a HCe governance approach.  
knowledge of the scientific context 
and real-world complexities is neces-
sary to be able to identify the ‘right 
impacts’ or less positive impacts of 
pCEs, which, in turn, allows for a re-
sponsive approach in deciding as to 
whether dedicated funding for HCE 
should be pursued.

opENNESS ,  TRANSpARENCy  ANd 
RESpoNS IvENESS  ARE  ESpEC IAlly 
ImpoRTANT  IN  THE  dEvElopmENT 
OF  a  HCe  gOVernanCe  apprOaCH .
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