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• “Responsible Research and Innovation is a transparent, 

interactive process by which societal actors and 

innovators become mutually responsive to each other 

with a view on the (ethical) acceptability, sustainability 

and societal desirability of the innovation process and 

its marketable products( in order to allow a proper 

embedding of scientific and technological advances in 

our society)”

- von Schomberg (2011)

What is Responsible Innovation?

https://op.europa.eu/en/publication-detail/-/publication/60153e8a-0fe9-4911-a7f4-1b530967ef10/language-en

https://op.europa.eu/en/publication-detail/-/publication/60153e8a-0fe9-4911-a7f4-1b530967ef10/language-en
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Normative anchors of RRI

https://op.europa.eu/en/publication-detail/-/publication/60153e8a-0fe9-4911-a7f4-1b530967ef10/language-en

https://op.europa.eu/en/publication-detail/-/publication/60153e8a-0fe9-4911-a7f4-1b530967ef10/language-en
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Academic definition of RRI

“Responsible innovation means taking care of the future through collective

stewardship of science and innovation in the present.” Stilgoe et al. (2013)

Stilgoe et al. Research Policy 42 (2013) 1568–1580
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4 dimensions of RRI

Stilgoe et al. Research Policy 42 (2013) 1568–1580
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4 dimensions of RRI

Stilgoe et al. Research Policy 42 (2013) 1568–1580
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4 dimensions of RRI vs. Development of NT and NM in Europe

Stilgoe et al. Research Policy 42 (2013) 1568–1580
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Early Foresight and Technology Assessment from 2003 and 2004 
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Lack of funding of anticipatory research

• FP1-7: 2.3, 4 and 0.09% for Nanotech, Biotech and ICT, respectively

• Holland: A parliamentary debate concluded with 15% of the total nano government 

budget being allocated to EHS
Hansen and Gee. J Epidemiol Community Health 2014;68:890–895
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Are we do at foresight?

SRI Consulting Business Intelligence (SRIC-BC; Menlo Park, CA, USA) from Mazzola, L. 

Commercializing nanotechnology. Nat Biotechnol 21, 1137–1143 (2003). 

Roco, Mihail & Renn, Ortwin & Jäger, Alexander. (2008). International 

Risk Governance Council Bookseries. 10.1007/978-1-4020-6799-0_13. 



11

Reflexivity

Wickson et al. 2014 Nature Nanotech. 9:870
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Inclusion and Nanotechnology

• Inclusion = Consensus conf., Citizen’s juries, Focus groups, etc.

• Many initiatives in the 2000s – Not so much anymore (?)

• 2003: Royal Society workshop (50 pers.)

• 2004: Danish Board of Technology (40 pers.)

• The purpose of NT and controllability

• Adequate return of investments

• Health and environmental considerations

• Social security and control

• Against using NT to extent the human lifespan and

consumer goods

• Generally more concerned about societal risks than

personal risks

• Whether lessons from the past had been learned
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Responsiveness and Nanotechnology

• Responsiveness = Thematic research programmes, Regulation, Standards, Open access, etc.



ECHA Guidance
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Having 29 recommendations from RS & RAE

been implemented?

• High degree: 13

• Medium degree: 14

• Not meet: Separate CAS registry numbers

and extended producer responsibility

regimes

Need for further development of measuring

instruments and standardised characterization

and risk assessment methods for

nanomaterials
Nielsen et al. NanoImpact 32 (2023) 100487
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Did we overlook something?
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From RRI to SSbD

Cassee et al. 2024 Computational and Structural Biotechnology Journal 25 (2024) 105–126
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AGRO4AGRI
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Key SSbD principles

1. Avoid CLP classified

substances e.g., CMRs,

reproductive toxicants

2. Avoid unintended exposure

to humans and environment

3. Avoid substances that fulfill

the criteria for being

Persistent (P),

Bioaccumalte (B), Toxic (T)

or Mobile
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