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Socio-‐Technical	  Integra@on	  
Any	  process	  by	  which	  technical	  experts	  take	  into	  account	  the	  
societal	  aspects	  of	  their	  work	  as	  an	  integral	  part	  of	  this	  work	  

US	  Nanotechnology	  Legisla@on	  	  

108TH CONGRESS
1ST SESSION S. 189

AN ACT
To authorize appropriations for nanoscience, nanoengi-

neering, and nanotechnology research, and for other pur-
poses.

Be it enacted by the Senate and House of Representa-1

tives of the United States of America in Congress assembled,2

SECTION 1. SHORT TITLE.3

This Act may be cited as the ‘‘21st Century4

Nanotechnology Research and Development Act’’.5

European	  research	  solicita@ons	  
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Fig. 2. Increase in integrated research solicitations over time (2459 total).

of these (150 out of 175) focus on core integration. The remaining
14 out of 189 call for general public engagement (see Fig. 1b).

Within the category of “socio-ethical” integration, requests for
ELSA studies represent almost half of the total (100 out of 230).
The second and third largest categories following ELSA are calls for
dissemination activities (18%) and communication strategies (10%),
together representing almost a third of the total. The remaining 29%
of requests is a mixed bag, including integration of studies into pub-
lic perceptions (10%) and social acceptability (9%), gender studies
(6%) and science studies (4%) (see Fig. 1c).

Up to this point we have considered the overall prevalence
and composition of integrated solicitations within the three FPs.
To examine the extent to which solicitations have responded to
changes in policy discourse, we now look at changes that occur over
time. The next section first considers the increase in the number of
solicitations for integration over time; it then examines changes in
integration diversity, extensiveness and pervasiveness.

4.3.1. Increase in solicitations for integration over time
Calculating the number of solicitations calling for integration as

a percentage of the sample size within each FP, the percentage of
integrated solicitations on the whole increases, going up from 28%
in FP5 to 46% in FP7 (see Fig. 2).11 Defining socio-technical integra-
tion in the most general way, this result would appear to present a
consistent trend towards increasing integration that would support
the claims made in policy rhetoric.

Note however that this overall trend is more varied if one
looks at the level of individual types of integration. Requests for
stakeholder integration for example represent 7% of the total solic-
itations in FP5, staying at 7% in FP6 and going up to 9% in FP7.
Meanwhile, requests for socio-ethical integration move up from 9%
in FP5 to 11% in FP6, and down again to 9% in FP7. Thus, a somewhat
more nuanced picture emerges: while overall integration numbers
increase, specific forms of integration show more variation over
time.

4.3.2. “Diversity”—variety of integration types
Has integration become increasingly diverse, in accordance with

policy discourses? In one sense, diversity increases from FP5 to

11 The complete absence of any solicitations for industrial integration in FP5 is
explained in part by the fact that the integration of industry is not called at the level
of  the specific research solicitation but open in principle for any research solicitation
in  that Framework Programme through the instruments “cooperative research” and
“exploratory awards” (European Commission, 1999b). As already pointed out, our
research only reports on forms of socio-technical integration that are specifically
and  explicitly called for in project-level solicitations.
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Fig. 3. Diversity of integration. Decrease over time in the variety of integration
requests.

FP6 with calls for industrial integration being articulated for the
first time at the project level (but see footnote 11). However,
diversity declines from FP6 to FP7 in the sense that the percent-
ages of requests for industrial and socio-economic integration both
increase, while those for socio-ethical and stakeholder integration
both decrease. Furthermore, socio-ethical and stakeholder integra-
tion types taken together show a general decline over the time
period considered, from 40% of total requests in FP5 to 28% in FP7,12

while socio-economic and industrial integration types together
increase from 60% in FP5 to 72% in FP7 (see Fig. 3).13

Measured with respect to one another, the different types of
integration show less variety over time. Rather than a more diver-
sified integration portfolio, we find an increasingly dominant focus
on economic and industrial aspects and a corresponding decrease
in socio-ethical and broader stakeholder issues, over time.

4.3.3. “Extensiveness”—the range of programmatic research areas
addressed

In terms of extensiveness, do the numbers indicate that inte-
grated solicitations have permeated a wider range of research areas
in response to policy discourse? Looking at the solicitations for each
of the research areas identified within the FPs, we find that requests
for socio-ethical and stakeholder integration almost exclusively
occur in the specific FP5 programme QoL: 97 out of the 103 requests
in total (94%). The remaining 6 requests in the Energy-programme
consist of 4 calls for social acceptability studies and 2 for dissemina-
tion. Moving forward to FP6, 58 out of 147 requests for socio-ethical
and stakeholder integration occur in the LSH-programme (39%),
compared with 44 in the Food-programme (30%), 30 in the Energy-
programme (20%), and 15 for the new NMP-programme (10%). This
trend continues to some extent in FP7: 50 out of 169 in Health (30%),
73 in Food (43%), 35 in Energy (21%) and 11 in Nanotechnology (6%)
(see Fig. 4).14

Generally speaking, the data in our sample confirm that solicita-
tions for integration have become more extensive. But again, there

12 However, if we  measure diversity in terms of the degree of variation within
integration types, there are indications that integration has become somewhat more
diverse over time within the categories of socio-ethical and stakeholder integration.
Particularly within socio-ethical integration, there is a slight increase in the types of
integration called for. Solicitations for dissemination studies increase significantly
from 2 individual instances in FP5 to 25 in FP6, and there is an increase in requests
for  gender studies (2 in FP5, 3 in FP6, and 8 in FP7).

13 Recall that in FP5 industrial integration is not called at the level of the spe-
cific research solicitation but is open in principle for any research solicitation (see
footnote 11).

14 Please note that in FP5 health and food issues are included in the research area
“Quality of Life and Management of Living Resources” (QoL), while FP6 and FP7
handle them through separate research areas (see Section 3.1). As a result, the FP5
“Health” column in Figure 4 includes both health and food issues.

US	  law	  requires	  “integra@ng	  research	  on	  societal…concerns	  
with…research	  and	  development”	  (Congress	  2003)	  and	  social	  
research	  that	  “influences	  the	  direc@on	  of	  ongoing	  nano-‐
technology	  research	  and	  development”	  (House	  Sci	  Comm	  2003).	  

EU	  policy	  discourse	  for	  the	  “harmonious	  societal	  integra@on	  of	  new	  
scien@fic	  and	  technological	  knowledge”	  (EU	  2007)	  results	  in	  “an	  
overall	  increase	  in	  solicita@ons	  for	  integra@on…[which]	  become	  
significantly	  more	  pervasive”	  over	  @me	  (Rodriguez	  et	  al.	  2013).	  

(Fisher	  and	  Miracle	  2014;	  Rodriguez	  et	  al.,	  2013)	  



•  Coordinated	  set	  of	  30	  studies	  
– NSF	  2009-‐2014	  ($540,000	  PI:	  Fisher,	  co-‐PI:	  Guston)	  
– Across	  13	  na@ons	  and	  3	  con@nents	  
– 12	  weeks	  in	  dura@on	  

•  Laboratory	  engagement	  studies	  
– Embedded	  humanist	  
– Decision	  protocol	  
– Midstream	  modula@on	  

Socio-‐Technical	  Integra@on	  Research	  
To	  inves@gate	  possibility	  and	  u@lity	  of	  socio-‐technical	  integra@on	  



Decisions	  



Decision	  Protocol	  
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Midstream	  Modula@on	  

•  De	  facto	  modula@on	  
– Research	  decisions	  are	  condi@oned	  by	  socio-‐
ethical	  factors	  

•  Reflexive	  modula@on	  
– Researchers	  experience	  a	  heightened	  sense	  of	  de	  
facto	  modula@on	  	  

•  Deliberate	  modula@on	  
– Reflexive	  modula@on	  becomes	  a	  resource	  for	  
research	  decisions	  



Embedded	  Humanist:	  Posi@on	  

•  A	  func@oning	  member	  of	  the	  team	  
•  Who	  maintains	  cri@cal	  and	  norma@ve	  distance	  
– Goes	  “all	  but”	  na@ve	  
– Prac@ces	  ethos	  of	  self-‐restraint	  



Embedded	  Humanist:	  Tasks	  

•  Observe	  de	  facto	  modula@on	  	  
	   	   	   	   	   	   	   	   	  	  

	  
•  Facilitate	  reflexive	  modula@on	  	  

	   	   	   	   	   	   	   	   	  	  
	  
•  Document	  deliberate	  modula@on	  	  

“Take	  the	  journey”	  
	  

“Share	  the	  experience”	  

“Remember	  the	  ‘R’	  in	  STIR”	  



Observed	  Outcomes	  

•  Reflexivity	  
–  Socio-‐ethical	  learning	  
–  Expanding	  self-‐concep@ons	  

•  Delibera/on	  
–  Value	  expansions	  
–  Value	  (re)considera@ons	  
–  Value	  an@cipa@ons	  	  

•  Adjustment	  
–  Changes	  in	  prac@ce	  
•  Material	  
•  Behavioral	  
•  Strategic	  

Responsiveness:	  
“A	  capacity	  to	  change	  
shape	  or	  direc@on	  in	  

response	  to	  stakeholder	  
and	  public	  values	  and	  

changing	  circumstances”	  



Reflexivity	  
	  “Contrary	  to	  their	  ini@al	  claims,	  par@cipants	  
came	  to	  acknowledge	  that	  broader	  socio-‐
ethical	  dimensions	  permeated	  their	  research”	  
	  	  
	  	   	   	   	   	  t1	  “We	  don’t	  make	  decisions”	  
	  	   	   	   	   	  t2	  “I	  guess	  this	  really	  is	  a	  decision”	  

	  
	  
Is	  integra@on	  “part	  of	  your	  job”?	  
•  Pre-‐study:	  1	  of	  5	  
•  Post-‐study:	  5	  of	  5	  	  	  
	  



Delibera@on	  &	  
Adjustment	  

	  
Reflec@ons	  on	  responsible	  innova@on	  generate	  novel	  
ideas	  for	  antenna	  structures	  and	  nanopar@cle	  synthesis	  



Delibera@on	  &	  
Adjustment	  

Reflec@ons	  on	  responsible	  innova@on	  prompt	  
laboratory	  to	  ini@ate	  pa@ent	  outreach	  



•  Researcher	  alters	  chemical	  catalyst,	  waste	  
disposal,	  experimental	  setup	  

&	  Adjustment	  

	  
	  
What	  does	  “messy”	  mean?	  
•  Measurement	  
•  Equipment	  
•  Worker	  safety	  
•  Public	  and	  environmental	  health	  

Delibera@on	  



	  
•  I	  used	  to	  take	  care	  of	  my	  safety	  
•  Lab	  group	  collec@vely	  debates	  safety	  prac@ces	  

•  Laboratory	  collec@vely	  changes	  their	  safety	  
prac@ces	  

Delibera@on	  

&	  Adjustment	  



Residual	  effects	  	  

	  	  
•  Con@nued	  use	  of	  protocol	  	  
•  Con@nued	  delibera@ons	  and	  responses	  
•  Collabora@ve	  publica@ons	  and	  presenta@ons	  
•  Wrinen	  into	  grants	  and	  educa@on	  programs	  



Findings	  

•  Sustained	  interdisciplinary	  interac@on	  can	  
enhance	  reflexivity	  

•  Enhanced	  reflexivity	  does	  not	  by	  itself	  lead	  to	  
responsiveness	  

•  Systema@cally	  explica@ng	  the	  reflexive	  nature	  
of	  research	  decisions	  in	  real	  @me	  does	  lead	  to	  
responsiveness	  	  



“a	  project	  to	  embed	  
humanists	  and	  social	  
scien@sts	  for	  greater	  
collabora@on	  in	  
nanoscience	  around	  the	  
world,	  providing	  a	  
model	  for	  future	  
integra/on	  of	  ethicists	  
and	  social	  scien/sts	  into	  
nanotechnology	  R&D	  
laboratories”	  (p.	  69)	  
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REPORT AND RECOMMENDATIONS

15

ethical obligations, as well as the fact that much scientific research is directly 
or indirectly publicly funded. 

Including ethics in science is not a new process. Value decisions implicit 
in science encompass practical and moral considerations, as experienced 
researchers appreciate. These include how to allocate limited funds to a 
number of possible areas of study, determine which research designs will 
be most beneficial and least harmful to individuals, and identify which 
experiments are most likely to bring about the most useful results for society 
at the least cost. Practical and moral considerations come into play as well 
in the implementation and conduct of research, from the day-to-day work of 
completing experiments to data analysis. 

!e purpose of explicitly integrating 
ethics in science is to engage in 
ethica l analysis and ref lection 
and bring ethical decisions and 
a s sumpt ions  inherent  to  the 
practice of science to the forefront 
to assess their merits, develop new 
standards or modify old ones, and 
reform practices where needed. 
Democrat ic  de l iberat ion,  a n 
approach to collaborative decision 
making that embraces respectful 
debate of opposing views and active 
participation by citizens, is critical to 
ethics integration because in an open 
society—and considering the societal 
investment in modern science—
societal values need to constitute a 
genuine part of these decisions.57 

Science driven by “ethics” is not 
always enough, however, even with 

public input. For example, some leading scientists, captivated by early 20th 
century eugenic thought, were driven by an ethical framework of perceived 

“I think by asking the fundamental 
question[s]—[W]hy are you doing this? 
Why do you think your lab director wants to 
get this grant in particular? Why does your 
institution promote it in this way? Why did 
the funding agency write the solicitation 
in the following way?—by asking these 
questions you can really impact what’s 
already there, and in the process the 
scientists can take ownership rather than 
the moral expert insisting on what the 
logical case is. …[I]t’s a subtle move, but it 
allows for a co-responsible approach.…  
I would suggest that the word ‘curiosity’… 
is potentially an engine for both ethical care 
and scientific creativity.”

Fisher, E., Associate Director for Integration, Center for 
Nanotechnology in Society; Assistant Professor, School 
of Politics and Global Studies and the Consortium for 
Science, Policy and Outcomes, Arizona State University. 
(2014). How the Inclusion of an Ethicist on a Research 
Team Might Affect Change in Scientific Research. 
Presentation to the Presidential Commission for the 
Study of Bioethical Issues, February 11. Retrieved April 
7, 2014 from http://bioethics.gov/node/3379.

GRAY MATTERS
Integrative Approaches for 
Neuroscience, Ethics, and Society

VOLUME 1

May 2014
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STIR	  1.0:	  Interven@on	  for	  Research	  
	  
	  
STIR	  2.0:	  Interven@on	  for	  Change	  



STIR	  2.0	  Guidelines	  

•  If	  you	  want	  to	  talk	  to	  scien@sts	  about	  
ethics,	  talk	  to	  them	  about	  science	  

•  Build	  moral	  capacity,	  rather	  than	  apply	  
moral	  exper@se	  

•  Emphasize	  collabora@on,	  not	  compliance	  
•  Frame	  integra@on	  as	  co-‐inquiry,	  not	  as	  a	  
support	  for	  scien@fic	  produc@vity	  



	   	   	   	   	   	  	  	  THANK	  YOU	  
	  	  
	  STIR	  is	  supported	  by	  the	  Na@onal	  Science	  Founda@on	  under	  
	  #0849101.	  	  
	  	  
	  Any	  opinions,	  findings	  and	  conclusions	  are	  those	  of	  the	  
	  author	  	  and	  do	  not	  necessarily	  reflect	  the	  views	  of	  the	  
	  Na@onal	  Science	  Founda@on.	  
	  	  


