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What is Responsible Innovation?

« “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)

Towards Responsible
Research and
Innovation in the
Information and
Communication
Technologies

| and Security

~ " Technologies Fields

RESEARCH AND INNOVATION POLICY

A SN

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

Figure 1: Overview on features of responsible research and innovation

FEATURES OF RESPONSIBLE RESEARCH AND INNOVATION

PRODUCT DIMENSION: ADDRESSING NORMATIVE ANCHOR POINTS PROCESS DIMENSION: DELIBERATIVE DEMOCRACY

Institutionalisation of Technology Assessment and Foresight | Use of Code of Conducts

Application of the precautionary principle; ongoing risk Ensuring market accountability: Use of
assessment; ongoing monitoring Standards, Certification schemes, Labels
Use of demonstration projects: from risk to innovation Ethics as a design principle for technology
governance

Normative models for governance

Ongoing Public debate: Moderating «Policy
Pull and Technology Push»

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)

Table 1
Lines of questioning on responsible innovation.
Product questions Process questions Purpose questions
How will the risks and benefits be distributed? How should standards be drawn up and applied? Why are researchers doing it?
What other impacts can we anticipate? How should risks and benefits be defined and measured? Are these motivations transparent and in
the public interest?
How might these change in the future? Who is in control? Who will benefit?
What don’t we know about? Who is taking part? What are they going to gain?
What might we never know about? Who will take responsibility if things go wrong? What are the alternatives?

How do we know we are right?

Stilgoe et al. Research Policy 42 (2013) 1568-15¢
4



<le_ AGROAGR

4 dimensions of RRI

Foresight
Technology assessment
Horizon scanning

Scenarios
Vision assessment

Socio-literary techniques

Anticipation

Multidisciplinary collaboration and training
Embedded social scientists and ethicists in laboratories
Reflexivity Ethical technology assessment
Codes of conduct
Moratoriums
Stilgoe et al. Research Policy 42 (2013) 1568-15¢
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4 dimensions of RRI

Consensus conferences
Citizens' juries and panels
Focus groups
Science shops

Inclusion Deliberative mapping

Deliberative polling

Lay membership of expert bodies
User-centred design

Open innovation

Constitution of grand challenges and thematic research programmes
Regulation
Standards
Open access and other mechanisms of transparency
Responsiveness Niche management?
Value-sensitive design
Moratoriums
Stage-gates” Stilgoe et al. Research Policy 42 (2013) 1568-15¢

Alternative intellectual property regimes 6
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4 dimensions of RRI vs. Development of NT and NM in Europe

Foresight
Technology assessment
Horizon scanning

Scenarios
Vision assessment

Socio-literary techniques

Anticipation

Multidisciplinary collaboration and training
Embedded social scientists and ethicists in laboratories
Reflexivity Ethical technology assessment
Codes of conduct
Moratoriums
Stilgoe et al. Research Policy 42 (2013) 1568-15¢
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Early Foresight and Technology Assessment from 2003 and 2004
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@ / News from the Royal Society

Nanotechnology offers benefits but risks
must be assessed

10 November 2003

Scientists and engineers believe nanotechnology can be used to benefit human health now and in the future through
applications such as better filters for improving water purification, more effective methods of delivering drugs in medicine and
new ways of repairing damaged tissues and organs, according to a report published today (10 November 2003) of a workshop
held by the Royal Society and the Royal Academy of Engineering.

However, some nanotechnology experts at the workshop, organisg

Engineering study on nanotechnology, believed that more assess
posed by nanotubes and other nanoparticles, which may have the
studies should be carried out of the behaviour of nanoparticles in

Many participants at the workshop also thought that the constructi
science fiction accounts of nanotechnology, is likely to be physical

The report also warns that participants felt "hyped up reports from
public’s perception of nanotechnology". They wanted a public deb:
both positive and negative, of nanotechnology."

EUROPEAN
COMMISSION

Community Health and Consumer Protection

NANOTECHNOLOGIES: A PRELIMINARY RISK ANALYSIS ON
THE BAsIS oF A WORKSHOP ORGANIZED IN BRUSSELS ON
1-2 MARCH 2004 BY THE HEALTH AND CONSUMER
PROTECTION DIRECTORATE GENERAL OF THE EUROPEAN
COMMISSION




Lack of funding of anticipatory research

Table 1

EU funding of RTD and EHS-research in NBIC
technologies and overall under the FP1-7

Research
programme

Overall RTD
funding
(billion €)

Overall EHS
funding
(million €)

RTD/EHS-research
(%)

(A) Research and Technology Development

FP4
FP5
FP6
FP7
Total

13215
14 960'°
17 500"
50.5%

96 175

n.a.
160’
~200’
2657
625

n.a.
1

1
0.5*
0.6
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Adequate and anticipatory research on the potential
hazards of emerging technologies: a case of myopia

and inertia?

Steffen Foss Hansen,' David Gee”

ABSTRACT
Histoy confims that whie technological imovatons can
biing many benefis, hey can afso cause much human
‘suffring, awionmental degradation and economic
s, Bt ae we epeating hisory with new and

products that are based on the emerging chemicak
and  Nano, Bio and Informaion and
Communicaion (NBIC) iehnolosies. H

while tedhnological mnovations can brirg many.
benefis, they can also cause much human sufferig,

n

preparation or vokume 2 of late Lessons ffom Early

Wamings (European Envirnment Agency

‘andses wero carid ut 10 help answer tis question.

‘A tibliometc anabyss of search aricks i 78

envipnment, heaith and safty (EHS}joumals revealed
most bassed on welknown rather than on new

In 2001, the Furopemn Emironmers Agency
(EEA) published their fist of two reports on Lae

such s PCBs, sulfur dioxide, benzene, bestos, -
buylin (TBT), and the pharmaceutical agent

inetia' s due to the scentii requianent for high leves:
of proot via wel repicated studie; the need to publish
iy, he use o evising intallctual nd technological
sesouc; and the conservative apprach of many
viewies 3nd resaanth ndars. The sacond andhe
found that 9nce 1996 the funding of EHS research
mpresenied jus 0.6% of the cverall funding of research
and tachnological evelopment (RTD). Compared with
RTD funing, EHS research funding for inomation and
communication technologes, nanalchnology nd
biotechnology was 0.09%, 2.3% and 4% of ot
sssarch, respactivdy. The law B reseach rato seems
10 be an urintended consaquente of Gigarate funding
deisions; technalogical ptimis; 3 prior asertors of

ey, collctive hubis; and myjopia. In ight of o
histry of st technological sks, where BiS reseach
was too e and 100 lae, we suggest that it would be
prudent 10 daote some 5-15% of KTD on EHS resexrch
1o antipate and minimise potental hazards whik
maxinising the eommecl longeity of anaging
technoiogies.

INTRODUCTION.
Invesment in technological innovation is 2 public
policy priority n Europe and in many other
rgions of the workd. Luge amounts of public
money are spert on new and emerging technologies
and on their product applicitions in order to create

perity and wealth. For ingance, since
1954 more than €18 billion of the EU Framework
Rescarch budgets has been spent on developing

in 2013 that the two sclence project winners of the
EUs Fumre and Emerging Technologies compet
tion, on mapping the inticacies of the human
brain, and on exploring the carbon-based maserial
graphene, wil cxch recsve up to €1 bilion aver

There are alraady thousands of promising and
rapidly spreading yeo novel  commercialied

IDES) whee falure 1o spply the
precusionary pinciple rsulted in much harm and
delayed innovation® In 2013, the Eampemn
Environment Agency (EEA) publshed 3 socond
report“Lae Lesons from Farly Warnings:
Precauion, Scinee,  Precasion,  lnnovaton >
which andysed 2 further 20 case s oausing,
25.in volume I, on he vt of knowledse about
the hazards nd relued actons or insctons by
decision makers. The cases aalysed incded lead
in petrol, Biphenol A, nconicorinoid inecrcides
Miamn dsese and pachioroethylene (PCE)
contaminution, a3 well = e emerging technelo-
siesincluding genesiclly mosdifiod crops, nanotech
nology anel mobile phones. The second repore also
comequences of inaction; why busineses gnorod
robust carly vearnings, the precautianary principle;
fake posiives; and sience for precawionary deci
sion making. The report showed tha precautionary
envionmental health rogulaion does nex mper
innovation and conchided that ther is 2 neod 1o
reduce delays berwoen carly warnings and actons
1o rahink ad enrich envimnment and haldh
rescarch o improve the qualsy of ik sscsmants
and o foser grear public particpation in choos.
ing innovation patovays.

The histories ofthe nov welHinown technologics
and cheical in the ‘Lite Lassons' eparts shawod
thut 2 lack of amciprtory rescarch o che caly
warning signs of their hazards coreributed 10 the
fadure 10 ke simely ations 0 preve or miimise
e serious, videspread and continuing harm to the
public and envitonments caused by thes technolo-

d gies and products. o of the “Tiveve Lt Lesons'

from volume 1 of ‘Late Lessons’ specifically
addmssed the issue of antcipatory wsearch by
calling for ‘adequite’ research into knowledge gas
and early warings for more long-term moritoring;
and for the promotion of robus, diverse an

able technologies that would help to “minimise the
soss of ‘suprises’ and maximise the benefis of
innovation”. I there cvidence that these lesons

=

Vs 3, = 11 il oty el 112 GREI395 40010113 h 2018208015

« 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



Are we do at foresight?

1st: Passive nanostructures (1% generation products)
a. Dispersed and contact nanostruciures Ex: aerosols, colloids

b. Products incorporating nanostructures Ex: coatings; nanoparticle
reinforced composites; nanostructured metals, polymers, ceramics

2nd: Active nanostructures
a. Bo-active, health effects. Ex: targeted drugs, biodevices
b. Physico-chemical active Ex: 3-D transistors, anplifiers,
actuators, adaptive structures

~2005 3¢: Systems of nanosystems  Ex guided
assembling; 3-D networking and new hierarchical
architectures, robatics, evolutionary biosystems

4™ Molecular nanosystems
Ex: molecular devices by desigr,

Roco, Mihail & Renn, Ortwin & Jager, Alexander. (2008). International
Risk Governance Council Bookseries. 10.1007/978-1-4020-6799-0_13.

Risk Governance Frame 2 ——l«— Frane 1

>

>

F

atomic design, emerging fmdjonsb

\°§§
&
2NN
A% &
A\
2020 Directed self-assembling
biosystems
+ Functional biclogical
nanostructures

= Biomimetic design processes
» Biomolecular engineering and
design tools
+ Biofabrication templates
. * Self-powered devices for in vivo

Technical
applications

complexity Programmable

2010 hierarchical structures

« Biological-electronics
interfaces

« Synthesis and use of
nanostructures

« Nanofabrication, assembly,

and integration processes

Materials and components
» Models of biological systems
* In silico modeling and

simulation tools
« Biological detection and
analysis tools
Applications
Nanotechnology  Biological Biomaterials  Nanoarrays In vivo Biology-based
applications screening Drug and biosensors  molecular approach to
t:pwarid;l Contrastand  delivery Smart modicing s::g:\ce anc
mme oy shielding medical Tissue nology
agents and devices engineering
coatings

SRI Consulting Business Intelligence (SRIC-BC; Menlo Park, CA, USA) from Mazzola
Commercializing nanotechnology. Nat Biotechno/21, 1137-1143 (2003). 10
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Reflexivity

Multidisciplinary collaboration and training /
EthddE‘d Sl}l:i-al scientists .EII'IEl EthiEiStS in |-El|]ﬂl'&tﬂI'iE'5 —*
COI‘I‘ESPOI‘IdeI‘ICE

Ethical technology assessment

THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

B —
SEVENTH FRAMEWORK
PROGRAMME |

Balancing scientific tensions

EﬂdES Df o nclu ct Wickson et al. 2014 Nature Nanotech. 9:870
M u:rr@u ms
THE ETHICS AND POLITICS OF
, NANOTECHNOLOGY
;| @ EN | @ search

Press comer >

=] Available languages: |English

PRESS RELEASE | Feb 8, 20f

European Commission adopts Code of Conduct
for Responsible Nanosciences and
Nanotechnologies Research

IP/08/193
Top
Brussels, 8 February 2008

uropean Commission adﬁgts Caode of
onduct for Responsible Nanosciences
and Nanotechnologies Researc

rint friendly pdf

11
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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 : b

* Generally more concerned about societal risks than : Lsis
personal risks

* Whether lessons from the past had been learned

12



<lo_ AGRO4AGRI

Responsiveness and Nanotechnology

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

O 16 Mar. JRC REACH Nanosupport (22)
O 30 Apr./25 May ECHA revises Tgs (23)
+ 22 May BPR (EU) No 528/2012 (24)

++ 26-27 Jun. SCCS Guidance (25)

[0 12 Jul. WEEE Dir. 2012/19/EU (26)

A 3 Oct. EC second regulatory review (27)

% Preliminary review of the current OECD TGs (7) X 12 jun. Regulation No 609/2013 (28)

% Guidance Manual for the Testing of MN: OECD SP (8) 0 12 Aug. Dir. 2013/39 (29)

v 19 Jan.Risk assessment of products of nano... (9)

X 29 May Regulation (EC) No 450/2009 (10) %22 Apr. Safety of nanoTiO2 (30)
«+» 30 Nov. Regulation (EC) No 12230/2009 (11) V13 June EHS of nanosilver (31)

41-2 Mar. EC A Preliminary Nov. OECD SP launched (3) 3 '1\"563, ic':ﬁ oo o T: ':;iijiornsti(\?ﬁ)zoowsanzc 37
Risk Analysis... (1) V 21-22 Jun. Appropriateness of risk assess... (4) une Froposafto ame: ective @7
: | : : | | : : : : | | : : e »
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 20XX

O ECHA TG revisions implemented (38)
V 8 Jun. Appropriateness of A 17 Jun. EC first regulatory review (5) O Revised REACH Annexes (39)
existing methodo... (2 i
9 @ O 8 Oct. Regulation No 987/2008 (6) ® Revised EC NM definition (40)
* Preliminary Guidancg Notes ® 3 Mar. JRC Review of EC NM definition (32)
on Sample Preparation (12) * May First OECD SP dossier published (33)
v SSN‘jaul:biﬁ?tzﬁ;m%;ﬁ the term X 25 Nov. Regulation (EU) 2015/2283 (34)
%k 15 Dec. Safety of nanoCarbonblack (35)
X 14 Jan. Regulation No 10/2011 (14)
O Mar. EC RIP-oN 1 (15) + BPR ® Definition
X 10 May EFSA Guidance (16) % OECD < Cosmeltics
[18 Jun. RoHS Dir. 2011/65 (17) % Food A Cross cutting
§Z4|J;r(; glc;mn:lszsmn D1eC|S|0n 2011/381/EU on... EU Ecolabel to lubricants (18) OREACH % SCCS opinion
Jut -oN2&3(19) 0 Water ¥ SCENIHR opinion

® 18 Oct. EC Recommendation NM definition (20)

X 25 Oct, Regulation No 1169/2011 (21) # Medical products for human use

[ Electrical and Electronic Equipment
® Ecological criteria for the EU Ecolabel

13



ECHA Guidance

ECHA » Support » Guidance

Guidance
Identify your obligations
Consultation Procedure
Guidance Documents
Guidance in a Nutshell
Practical Guides

Formats and templates

About Us  Comtact

PUBLIC CONSULTATIONS T SUPPORT

Guidance Documents » Guidance on REACH

Guidance on REACH

Guidance on REACH  Guidance on CLP  Guidance on BPR  Guidance on PIC

The list below contains all the Guidance Documents which are available, or will be available,

on this website. These decuments have been developed with the participation of many
stakeholders: Industry, Member States and NGOs. The objective of these documents is to

facilitate the
obligations.

Some of these documents have been or will be translated into official EU languages. You can
access the translations from this webpage: use the language menu on the top right corner of

the page.

Guidamce
substances

Guidamce

implementation of REACH by describing good practice on how to fulfil the

on the preparation of an Annex XV dossier for the identification of
of very high concern

on Scientific Research and Development (SRE&D) and Product and

Process Orientated Research and Development (PPORD)

Guidance

Guidamce

Guidance

Guidamce

Guidance

Guidamce

Guidance

Guidamce

on information requir and | safety

on requirements for substances in articles

for identification and naming of substances under REACH and CLP
on data-sharing

on registration

on the compilation of safety data sheets

for Downstream Users

for Annex V

for r and

Guidamce

Guidamce

on the prep ion of an application for authorisation
on Socio-Economic Analysis - Authorisation

on intermediates

HECHA

« on information requirements and chen

ment

Appendix R7-1 for nanomaterials applicable to
Chapter R7b Endpoint specific guidance
Version 2.0

May 2017



Nanolmpast 32 (2023) 100487
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Review article

European nanomaterial legislation in the past 20 years — Closing the

final gaps

)

Mana Bille Mizlsen |, Lars Slgolding, Anders Baun , Steffen Foss Hansen

d ol R

Parhraien? [

o of B

v

of Denck, 385080 Ky Lynglry, Dermmark

ARTICLEINFO

ABETRACT

Edivor: L. Bernd Rowmck

In J004, chit potential socketal bmplicators related to nanotpshnology were highlighted o an infuesrtal repoet
by thi: Royal Sochety and the Royal Acadensy of Enginecrisg (RS & RAEL I was made clear that |egislaiion & an
Impartant tool to tackle the chillexges related to nancematerials and & Ut of recommendarions were pat forwasd.

Shortty after, the Furof [ bpshom alan proposed a st of dirtioms on hiow to handl rial
Mﬂgﬁudd.qmdﬂtn—uﬂ:d anpm deseribing that cureend begislations should be
e, whiene ant, tv b 5. N alroodt 20 yeors have pacsed and T sesms nel evant b take

nnu.a:hi Irvwessti gate: heowr begislations have been edapied o tackde nans-apesife challenges, In teis roview, we
anahyze ey pieces of European begislations selevant to pancoaberials and assess to what exrent these Legislaton
compane with the original recommendathons from 2004 by the RS & RAE and the Europesn Commission. We
umeives the ercas-ruttieg challenges that remaln and provbde recomoeendations on next steps that showld be
tadoen to address the sl of nanomaterials For aach dation, we il whethier bt was mef oo a high,
mumquwmmmmmw“wﬁﬂmmwmgqm
eie, and applying expert jodpemsent. We found that »90% of the recommen-
unnupnfummmuymcﬂs.zmmmmwmummmmEmamam
degres (13 out of 29) or met v o madinm degree (14 ouf of 29). This soggests important advanoements in the
Biedd of pancsalety. AT the same toe, it b o o addres the :liLLLel'tpa.r'd.}’n-rhl.Lly\mth
Buch effoets entail eg. fusther develop of ring | and rizntion and risk
assesment methods for pancmaterials, application of o uniform nesomaterial definition, maximization of
contalpment of free panomaterials wntl haeends asessed handled and elimdnation minimiston of wninten-

tional rial e ission. Furt we d pricsitising futune efforrs in esdure enforcement and
Implementation of existing nano-specific provisons, as well @ revision, wisere nesded, of legislarions that
ently do not for rials, soch as the Waste Framework Directive.

Nielsen et al. Nanolmpact 32 (2023) 100487

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

Nnannmatariale

15
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Did we overlook something?

[t ain't what you don't know
that gets you into trouble. It's
what you know for sure that
Just ain't so.

Mark Twain

16



From RRI to SSbD

Computational and Structural Biotechnology Journal 25 (2024) 105-126

Contents lists available at ScienceDirect

Computational and Structural Biotechnology Journal

=

ELSEVIER journal homepage: www.elsevier.com/locate/csbj
Perspectives 4.)
Roadmap towards safe and sustainable advanced and innovative materials, | &&=
(Outlook for 2024-2030)
Flemming R. Cassee ™ , Eric A.J. Bleeker”, Cyrille Durand ©, Thomas Exner, Andreas Falk °,
Steffi Friedrichs f,_ Elisabeth Heunisch ®, Martin Himly®, Sabine Hofer ", Norbert HofstAtter ™,
Danail Hristozov’, Penny Nymark’, Anna Pohl®, Lya G. Soeteman-Hernandez”,
Blanca Suarez-Merino ©, Eugenia Valsami-Jones', Monique Groenewold °
* National Institute of Public Health and the Environment (RIVM), the Netherlands & Institute for Risk Assessment Sciences, Utrecht University, Utrecht, the Netherlands
* National Institute of Public Health and the Emvirorment (RIVM), the Netheriands
* TEMAS Solutions GmbH, Hausen, Switseriand

Sﬂm Past Nine, Cerknica, Slovenia
- mbH (BNN), Austria
'A.rmm.\m SRL, Brussels, Belgium
# Federal Institute for Occupational Safety and Health (BAuA), Germany
" Pariz Lodron University of Salzburg, Austria
! East Eurgpean Research and i rprise Lid, Bulgaria
| Institute of Envi Medicine, Karolinska Instifute, Solna, Sweden
‘mmmﬁwo«mmmmqmmmw Germany
! Schoal of hy, Earth and Em i Sciences, of Birmi irmi United Kingdom
ARTICLE INFO ABSTRACT
Keywords: The adoption of innovative advanced mslcnsls ll.olds vact potential, contingent upon addressing ecafety and
Mmm sustainability concerns. The European G i th\: ion of Safe and Sustainable by Design
lm:wvatlvemamalx (SSbD)pwnlﬂplcscaxlyull.be tion process to e market introduction and mitigate costs. Within
Safeby-design this fra . logical, social, andcconomm&dmmpmmomILTh:Nancﬁa&tydu&tcr
;Iaunomza rut_:n (NSC) delineates key zafety and i |l1tyarcas n 1 ur Iwed iszues and research gape to steer the
Regulatory preparedness dewelopment of safe(r) materials. L aging FAIR data t and int ! ! ide the alignment of
Sustainability regulatory aspects, fosters informed decizion-making and innovation. Integrating um]lantyandsushmalnhty
Nanomaterials mandates clear guidance, ensuring responsible innovation at every stage. Collaboration among stakeholders,
FAIR data management anticipation of regulatory demands, and a commitment to sustainability are pivotal for translating 55bD into

tangible advancements. Harmonizing standards and test guidelines, along with regulatory preparedness through
ing to these principles, the
effective and sustainable deployment of innovative materials can be realized, propelling positive transformation

an exchange platform, iz imperative for g and market di By adh

and socictal acceptance.

Cassee et al. 2024 Computational and Structural Biotechnology Journal 25 (2024) 105-126
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AGRO4AGRI solutions

| Traditional agrochemical practices

Aclvanced delivery
systems based on
Inorganic
nanomatenals and
biobased matenials for
controlled and show
refease of
agrochamicats

Use large
amounts of
. fertiizers and
pesticides

Low risk active
substances for
operators and
environme

% Intensive Frrigation
High human and Volatlization
ecotoxicily peslicides
Bioaccumulation
& and
Dioconcantration

RNA for plague
specific gene silencing

Reducad
wash-off

Figure 1 AGRO4AGRI concept

Nanocetulase ®
» /“’

hydrogels siow

water delivery ©.7 @

Leaching
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Key SSbD principles
I ' . P
- | 1. Avoid  CLP  classified
' oz |/ N\ S AGROAAG substances e.g., CMRs,
I Delivery systems 3 C HoRMGATUR % | | %" d"'l HI . .
e (e CONTROULD ! reproductive toxicants
: Harncclag BT FERTILISERS . : ﬂﬁm!ﬂﬂm&ﬂ H .
] s .o ‘ . GROCHEMICALS 2. Avoid unintended exposure
1™ . B BIOATIMLLANTS | | DEMONSTRATED (TRLG) N :
W\ OF [mnnmmwmxs, I LS to humans and environment
: [ FESTICIDES ) 1 ] i
.[l_-. mie oo icson 0\ : [ Sy s s 3. Avoid substances that fulfill
o [ ¥ o 1 S . 1 i 1
L e ] :I e )\ J N ’Ic:I)'\e criteria  for be(lFr)\)g
ersistent ,
STEP 5. PROTOTYPES ASSESSMENT AND UPTAIE B|Oaccuma|te (B), TOXlC (T)
; 0 .
SARETY AND SUSTAINARILITY So0AL k ECaNGHiE  w BLOSINESS -*'; or MOblIe
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Thank you for your attention!

ste. AGRO4AGRI | .c....

Associate Professor, DTU Sustain

Technical University of Denmark

stha@dtu.dk
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