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1 Summary

[I& [TrlCbse of tls tas [Mas[] [ lis to establis[1a sl$teld for Conitorin[d CFoltess in ris[d
CoCérnanle of nanoteMholdOesIn tOs tasCa sC$ted Chs been de[&[d&d and de[onstrated to
alldel® tOs diCbse[1TE s[3ted [dCtises a set of [IIn[MerifalndifatorskalldelTiessed as
a ratio of tCk [¥rent state to solde f[x[ke desired state[dTloleratin(dtCe s[$teld on a Cériodild
basis[Ttoltess towards t[k desired state [@n be Clonitoredd

CasO0OMis bOE on and frtCer del&ldls tlEe findin[$ of Cas$ Mlto [as[$ M CasOMa

Oonitorindand eCalation MM TsC$ted was del&ldlCed for ClonitorindtCe CerforCJanlé of tle

risOCbCernanCe fieldn dee@OnOtCe M OOsCstedsiCareas of risCOCbCérnanlé were identified

for Oonitorin[(Id0O0sO0analC&ent and risdassessent[IdsCO0CbCérnanC&[1118s and re[d1dtions]
[Anolation and sCétainabil[M T ksearIbnd [tal&lCblders[Tor eallof tCkse areas rel@dlant s[bl]
areas were identified and allChed to to[s frod tCe MternationaldsOoCernanCé CbCh O]
and [$er needs t[at [Ad been identified Chder O[T T T blE@reas were tCen CatelCbrised Chder O
O0stersOtandardifation[DII1I0 data and data (MR TOsOCbCérnanCé and innoCationOhdin
and @& of inCéstOentdAfer@nd T stainabld b CesiCh MIMTHBOMand CoOOChifationd
[IIsters were e[@Iated for indilators and s[Cblihdil@tors tCat [o1d be talén forward bOCas I
Ch oCerOew of t[e re@tionsd00alonOareasE[blAreas and [sters [dn be folhd in ChneO[Id

@ CasOOMtCe instrIdents tCat [an be [Hed to Oonitor sfentifiC]lefddenCé and eCerCnCneeds]
Contin[Cb[&M e[aMTate [Folkess in ris[dCblérnanlé altoss seldorsCdand Conitor its aldlt[dfor
CoCernanle initiatiCes were identified[IIds was done bOdefininOOCAraleters and s[Ilé&ss [titeria
and identifin CotentialCdnstr[Idents for ClonitorinCdand e&MIatin[deald of tCé indildtors and
s[blihdilators [$ted Chder CasCI

M ChsOMa OonitorinOs¥Oe bOaldIinO CraddatiOsel@ion iteria to tCe I indilators
and s[blihdi[@tors [hesented Chder [As$ (Illand [(IMwas del&@Ced1T# fina$[ee [dkises
[ indil@tors for OonitorinOd tC& Choltess of different asCels of eall of tCe sild Ollsters and
alfbCetCer fallitates CroCtess OonitorinOof risOCbCernanCé of nanoOaterialsid

[IT& Cholbsed slstell is desltibed in tOs relbrt and Lo Cises
e [destiltion of tCe [Mindifators
e Metlbdold[TIfor (Al aAtion of eallindilator]
o [hta solt[és to be [$ed to [A[late eallindilator
e [database in wO[to store t[e in[1T data and @ [ated indilator CallesCAnd
e [ldesilh for a das[board [Web basedUon wOlt[e indilator [&lles [An be Os[hlisedO
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2 Description of task

CartnersOCéad M [T &rtners [en O MM I T T T TMO T T T IIT T IIT T T T T T T TIOT T TII0CT]
1™

M@ CeelnOwitOtCe orilinalfeit of tfe bOCve ACe del&ldl&d a Conitorin[s[&[Je based on
tCe OinidO] data OltationCre[ddreents and standards[X[& [fiterialihdifators and Conitorin]
instrCdents identified and[dr deelded in Chs[$ QM and OMtCat are tChed to an internationald
settin(dfor a broad ranC& of stal&[blders in [ariol$ dislldihes[1h additionaltas[dwas to [0Cé a
[ost estilate for inte[datin(JtC& ConitorinOsee witCn tCe (T TTbOtC& end of tC& b TEno
Crol@s[I bwelérCdn tCe absenlé of a trCe I TT1offiCé[kOs is [@ss rel@d@ant at ts tide and so
not dis[Mssed in ths relCort]

3 Description of work & methodology
3.1 Background of the task

[Chder ChsOIMa OonitorinOand eCaMatinO0MM O TkC3ted was de&[dCed to enabld tle fXFe of
a [hno OsOblCe&rnanCé orCanisation to Oonitor its [tolkess and iC0CAMdand to fallitate tCé
OonitorinOof tCe CerforOdanlé of tCe risCOCbCernanle of nanoOaterialddareas were defined
based on trends and fallors for tCe de[&ld[Tent of t[e [Grilinallldanned T T T 0desiChko tCat
tCe CerforOanCe of tle risOCbCérnanle field [odd be Conitored

[I& silareas [dnsisted of [IIrisCO0OanalkOent and risdassessOent[ITrisO0CbCernanC& T 1T [I8s

and re[ddationsOJinnolation and s(&tainabilit[ITIresear[dldand [MTlstal&CbldersCWwent[Tiwo

s[bl@reas were identified witn tCese areasOand alilhed to todls$ frod tCe [MternationaldldsOd
bCernane CbChOOIMT T Thnd C$er needs deC&dCed in delilérabld (T TT&se were tCen CroI&d

into sild$ters[haelltandardilation Oster (IIITT T data and data [(IaikO0Ister (1T &fe]
andTstainabE@MesiCh OIITH O] MMster IOOsO CoCérnanCé and innolation ster IO
[MChdinOand &Mk of inCéstOent OIster (Iand CoOOChifation OIster (T reasCs[b@reas and

0sters are rel@ted to ealldotlCér as illlstrated in Chneld[1]

[MdiCators were forOated so tCat Choldess [D0d be dedonstrated in a transCarent walllt[e
broad sCe&r[1] of stal&[blders and dis(ldihes wolId be talC&én into alld[ht and tC&dwoldd be
fChionaldo tCe tasls of tle [drifinalllldanned OCI T TIT® sCblihdifators Chder ealldindilator
were deleldCed CEinO MO OTe0fillMeasrab@00 IHeabEO0kECANt and OOe bolhdO
(titeriad

M@ CasOMM I btentiallll Csef[(IdnstrIdents to Clonitor and e@Iate tCe different indil@tors and
s[bOhdilators wit[n tCe different Ollsters were identified (T T&ss [titeria for ealddof tCe were
defined and[For eaddof tCeX[C& Cost sCitabld Clonitorin[dtoolsl were assiChed [T & finaltoolHo [
[oOCrised Mindifators IO s[bhdilators OlablE dTHditionalllCa [Fioritisation sl&de based
on rel@d@nlé and ease of ildddentation was del[&ld&d to falilitate tCe seldion of indilators
Chder CasOOI

3.2 Description of the work carried out

@ tOs CasOOMT & tooMoof indilators and tCeir OonitorinOinstrIdents were Odsellle[ained
andfold&sinOon tCe CralifdChsCes of tCe [rioritisation s[MeEeldndilators for a sC$teld for
OonitorinO tC& CrolCtess of ris CbCérnanCé of nanolOateriald were seldded and Oetrils for
[Mantif(nOs[11éss deriCéd[1T & Cfoléss is o[Xlihed in t[& dialdald beldwd

CHefllda Ctioritisation s &[Je was alllieéd to t[e fCIist of indilators for [holfess [Clonitorin[]
identified Chder CasOMresdfinOin a sCobrtist of indifators based on ra[dJatiddCdnsiderations
s[1as [@AG&ilEAbiitof datalChnd [Fase of idddentationI dis[d&sions dxin[dJeetin($ and a
worB3bOwitOworO ChMaCe Cartners MelféOber MO CebrChrd P I T TIMard VO
O o OO O O OO OO T O I st OHO I Ce sCortist was assessed for its
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fitness for [IitCbse inO0din( CoOCarin( eadd indifator aldinst MO tin[d8s and definind
aldtolTiate Oetri[3 to trallsdMéss[1Te fina$[ede [dnsists of (indiGtors [dCerinOof tCe
O$ters rel@Cant for risOCoCérnané

Task 7.3 Instruments for (cross)sectoral progress monitoring

[(MindiGators and O sCbOhdif&tors [oCérinC0Odifferent asC&s of risCOCbCérnanl&]
randardifation[I1Tdata and data (IaROTITIIB O T1sOCb&rnanCé and innolCationd
I hdinOand & of inCéstOentCIbOOChifation

Application of prioritisation scheme with focus on
pragmatic items (practicability score)

l

Shortlist of indicators

[(MindiGators and [Ms[blihdilators [derindOdifferent iteds of risCOCbCérnanlCé

0 Assessment against SMART criteria
o Definition of metric to measure success

l

Task 7.4 Scheme for monitoring progress in implementation
of risk governance

[MindiGators [dCeérinOOdifferent asCes of risOOCbCérnanCédtandardil@tion[IT 1 data
and data (AROTIITBI T TIsOCbCérnanCé and innoCationCbOOChif&tion

Figure 1: Outline of the process used for devising a scheme for monitoring progress in risk
governance of nanotechnology

4 Results

4.1 Practicability score for shortlisting indicators

M@ [&sO O ead indiCator was rated on [Ot[CE ease and readiness witd wid it [odd be
idO80ented and O0ODits rel[@CanCéITe oCeérall8CeDf ease was [antified bOaddinOa ratinO
s(@ld frod Oto OOto assess ealllindi(@tor for al@i@bilitdof resolk[ésalai@bilitdof elstin(]
instrCdents and a@il@bilitOof elstin(0Oeasres[TdCéwise[lan oCéralls[dre for ealdindilatorld
re[dCanC&é was obtained b0 ratinO its re[@@nl& to tC& [foléss of risO CbCérnanC&Cand to
(TalelCblders Mabld (IITTI06ff Cbints for CatelCbrisinOdindilators into [Awest[1Jidd[@ and O[T &st
CrioritOwere set at OO 1T T1to ddand OO0 T resCeiCeMMwitta OallOd attainabld totalslore
of 111
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Table 1: Scoring scheme for prioritisation of indicators devised in Task 7.3

Ease and [Tai[@biftCof reso¥Lés [IT& Oore dataldnforOationkoolS Fraldeworls
readiness for andlor otCeér resoli[és are al@i@bl@t& OTer
implementation (a[Ie M1
[TaiEAbiftOof edstind [T& Oore instrlents[(X[C& O er tCe HIIe
instrCJent IR
[Tai@biitof edstinOwallto O0Oéer Calde willbe assiChed wlen tCe wallto
Oeaslte OeaslCre t[k s[IIéss of a sCelfillinstr[Ident is
eas[Jto idO080ent O]
Relevance [foléss of risCdCb[Cérnanle [T& Creater tCk rel@Canle to tCe CFoléss of risd
CoCernanCe tCe OMer tCe Calle OO
obChOd [T& Creater tCe rel@lanle to [T CoChOMtCe
Oer tCe GIOe OO
Tal&Cblders [T& Creater tCe rel@C@anle to sCelfiCdstaléCblders
[MdOnterested Carties inCoMIkd in risd
CoCérnan Cé OO

M@ ChsO O] Cteater weildll was ODOCén to tCe el@ldents [Chder [Ihse and readiness for
idO800entation I Mra(tiCabi[MTtatinCOwas assilChed to ealdindilator or sCblhdilator based on
oleralll$foreX& @AC&iEbiIMOof edstinOinstrCentS30And EL&ilEbiRCof walof OeasCrelentd
OC&re neléssar[dItCe [@AGiEbIIRC of resolflés[dwoldd [AlCé been [dnsidered after tCe initiad
sCbrtist based on tCk first two el@0ents were obtainedI 1T [Fioritisation s(ledelhlSlo desltibed
in Ote (dvas

- aliG@biltOsCore OOCéralsCore O OO T al&i@biitOof elstinOinstrildent30> 3
- ai@biltOsCore MO éralsCore O OO T alail@bitCOof waldto CeasCre = 3
- [altifabiitOsCore [Tl éralls[ore = 12 < 24 AND availability of way to measure = 3

Score > 24 Score > 24 Score =2 12 < 24
AND no AND no AND
‘availability of — | ‘availability of way to : ‘availability of

existing measure’ 23 measure’ 23
instrument(s)’ 23

yes yes yes

ASSESS

Short list of indicators and their instruments

Figure 2: Pragmatic criteria used to shortlist indicators

Chsed on Oadi&biitdsCores tCe oribDnaldnd st of [Mdindilators O] sCblhdi(dtors was
red[Teéd to [(MindiCators dsCblihdi[ators altoss allllTsters labld 1
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Table 2: Number of shortlisted indicators

Cluster Original number of Number of shortlisted indicators
indicators

O tandardilation [Mindilators OMs[bOhdi&tors Oindifators OOsCblihdilators

O Chta [Ta0tOd Oindifators O s[bhdi&tors OindiCators OOsCbOhdilators

O Mnolation and Oindifators O s[bhdi&tors OindiCators OOsCbOhdilators
[CbCérnanle

O hdinOO CalIe Oindifdtors Osbhdi&tors Oindi[dtors OOs[CbOhdilators
of [MCéstdent

O MI1B O [Mindilators OMs[bOhdi&tors [(MindiCators Cs[blhdilators

O CoOOhiCation Oindifdtors Osbhdi&tors Oindifdtors O s[blihdi&tors

4.2 Refinement and final selection of indicators and sub-indicators

OnalralddindiCator was assessed alainst LM T[titeria and for its abilit[dto Clonitor tCe
Croltess of one of tCe sildas[&Ms of risOOCb[ernanCe defined Chder tCe Oll$ters as illlstrated in
Cabla (1T 0Ckre it was rel@Cant to do soldndilators were refor[ddated and a slCitabld Cetrildto
Ceaslte s[dIléss was definedd

Table 3: lllustration of how shortlisted indicators were examined under SMART [Fin[dds

OCat asCed of risCOCbCérnanle is beinOonitored wittOs indiCatord

tandardisation

Ot is tle CrolCbsed indifator[8CbOhdi[ator and s[I1éss [titeriall

MdiGtorO®iabld and reldlant (I T$ilo e OifAMet[dds for redIdtorOrisCassessent

IbOhdiGatorOm CestiChte tCe OetCods [Hed for identifilation and larallerifation of nanoOateriald to
Cénerate tCe OiniOaldata re[MdreCents

[T1Téss OtiterialdTT1ber of refddended [Tidelihes [(IblisCedAl[Mé[ted and adoled b1 Oeldbers
and nond OeObers for nanoOateriald Caraerilation

[9 tOs indilator specific?

Ceés[THis [onCérned witOalllé[tanle and adollion of a sCelifiClasCe[ of standardisation OHentifilation
and [Caraerifation of nanoaterialslaClona Cartiar Do Heldbers and nondI1 CeldbersCin
order to alMele a Carti(Iar CoalTa&i@bilCof relabld and rel@lant [IT$ilo e i@ T etCbds for
re[dIatorOrisCassessent]

(9 tOs indifator measureable?

Cés

(9 tOs indifator attainable?

Cés[Hata for tOs indifator CAn be [oIdMed tCho[dTla sk &stionnaire as Cart of a @rCer sCFCe
alonO[Mand nonI OeObers enCAlCkd in adotion or de[&@Tent of nanoteho@Oes

9 tOs indifator relevant to tCe asCe of risCOCbCernanle beinCO0ConitoredeaMated

Ces[Hel&ld[Tlent of [Tidelihes and tL&ir sCbselI&nt adoXion bO[d1and nondlOeldbers wolld
faldlitate standardisation of alltoalfor identifilation and Larallerifation of nanoOaterial€ld

Chn tOs indifator be trallléd altoss time s[ItCaAt CkolCkess [an be Clonitored and it is reCéatabld olér

tideO
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Cés[Tbwelér for DonitorinCdfolkess in ters of alllé[tanC& and adoXion of tC& [Tidelihes bO[1Jand
nonT] OeObersOt is [sefl11o dildde ts indifator into O [ber of refdd0ended [Tidelihes
ObisCed and OiCnTdber of reld00ended [Tidelihes allé[ted and adoted

CeforOdtion of indifator foldwinOelalination Chder CMIIT] Ckin[OCdds

Indicator(s):
0] Cbw OanO[ddelihes tCht inCéstiCate OetCbds for identifilation and Caralerilation of
nanolaterialsl ChCe been [(IbisCéd or are Chderldel&@lent

aia Ot COrolortion of O O non OeObers Cale allléted and ado[ted (Ibis[ed [(Tidelihes
for identifilation and Chralerifation of nanoOaterial€ld

Impact:
- [@0tates OonitorinOof de[&@[TIents in identifiCation and Chralerisation of nanoOaterial€ld

— [Idws for OonitorinOtCe [(Ttalé [(éase and s[Ckedof reld00ended [dddelihes on nanoOateriall
identifil@tion and Caralerisation altoss IO O nond Oelbers enCaACed in nanotedlhold[TI e
andDdr deC&[@MentOd

Relevance: [T& [Cteater tC& Cholortion of (IO O nonId OeObers tCat ado tCe refd0C0ended
[Mdehesk[& reater tCe alolCht of O [MAItOstandardised data tCat are al&ail@ble for re[dIator
risCJassessentd

4.2.1 The monitoring scheme

[I& OonitorinOsk&e is intended to be a CraldifaCsCsted tCat [an be eddlC&éd bOOanClone of
tCe Ibsen orCanisationaldfor(s tCat Cald elCént[AOM be establisCed throd11] DT hnoldls
enlsaledOdit is a sild[dd0readildlTdateabld sC$ted [dFisin(d a Canaleabld nlIdber of
indifatorsd Oand of tCed altolatifaIIor sedil@olatifalll C&nerateddand assoliated
instrCldents is intended tCat it sCbdd be [bssibl@ to Haintain tCe sC$teld wit(d Coderate
resorCésFalitatinOreddar (T datin[(DI 11T & ChoCbsed sCsted CoCltises tCe foldwinCOel@entsd

e [desltiltion of tCe [Mindifators

e Metlodold[TIfor [alation of ealllindilator]

o [hta solt[és to be [$ed to [dMate ealindilatord

e [ldatabase in wOIto store t[e in[1T data and &[ated indiCator CdllesCAnd

e [ldesilh for a das[board [Web basedUon wOt[ e indilator [&les [Bn be Os[hided

& Mindilators [Cér aldbX one of tCe Osters OMabE OwitOfCtCer detaild Oholdded in Thneld
IO Cor eald of tCése an indilator[df[3[01Tess [leaslte tlat resoldés to a sinCdd n[Ilber or
CroCobrtion is defined so t[at trends altoss tille [&in be Oald&d[1Tls is illllstrated for one of tl&
indiCators based on a [dObination of aliCi[data on tCe nddber of Cedilated Chnotedhold1]
OrOs OO in OO 11 CoChtries and fillionaCHata Cenerated for tCe [(ItCbses of tOs edO80

[MIs indif@tor faldl Chder OIster [(I[tandardisationds [It[Cbse is to inCéstiCahte tCe [Ttale of
standard OetCbds for identifiCation and [Marallerifation of nanolateriald tCat Cénerate tlEe
OinidOd data re[Mdredents bOaors in tCe nanotehold[Mseord

[IT& s[1Téss [titeria is desltibed as [dtandard methods accepted and adopted by the majority (=
85 %) of DNFs in EU and non-EU member countries[I[Te indifatorlof[§[T1ess is defined as [dhe
proportion of DNFs in OECD countries that have adopted published guidelines on identification and
characterisation of nanomaterials.” [ is [A[l1ated as foldws[]

1 DNFs are nanotechnology firms that devote at least 75% of their production of goods and services, or R&D, to
nanotechnology while DNF-R&D devote at least 75% of their total R&D to nanotechnology.
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Number of DNFs in OECD countries that have adopted guidelines on characterization of nanomaterials.
Total number of DNFs in OECD countries.

[Tds is e[Ttessed as a Cerléntal®e and tle tarlCet is that (111 of % in O] CdChtries woldd

adod tCe [Mdelihes witOn OCéars afbOT]it willbe OeaslCied annIMM s woldd aldw for

Oonitorin(d tCe [Italé [@ase and slCkedd of reldd0ended [Tidelihes on nanolateriald
[MCaralerisation and [o[1d be [sedChldnCwitCotCer indildtors Chder tle salle dsterChs a o1
to [A[I# t[E trends in standardisation alitoss t[k sefor[Iaforation to Gdte tC& n[Ilerator

of ts indi@tor woldd [be frod O T¥CeC$ T estionnaires to Conitor ado[tion of [Iddelihes bl
O01] CbChtriesO0 OO tawdor otCer altoOated Oonitorind softwareCof [breldd nanoteld
orCAnisations in resCkiCeé [blChtries and 11 websitesOata for tCe denoOinator [An be

obtained frod O TTs Cireorate for [Tien[é C&[Mhold[TJand [MAnolation T Tk Cat Cénerate

data on ndbers of CBnotedhol@MIOrOsIBnoteho@MIT T IfirO0s[dedil@ted Chnotedhold[T]
OrOs OO T3$0and Cedilated nanotelho@I T 1] O TINT I T Ifir[(ds as Cart of tCeir sfte of [k
Chnote[Mhold[M] [Adifators in O] [dChtries® anddr MO CanoteMhold fir(d sFCeC3OM is

e[Mlelled tCat te Cblhdtabld willlCold t[e resCbnsibilitd of tOs indifatord is Crolbsed to

re(fesent t[ds and ot[Cer indildators on a das[board sCbwindtrends and stat($ of tCe indil&tor

MiTte Oand ChneOO O e COOT

Cluster 1: Standardisation

Indicator 1.2: Adoption of published guidelines on identification and characterisation of nanomaterials by DNFs in the OECD countries

86%

1.2 Adoption of guidelines - current status

2016 2017 2018

Figure 3: Trends in the proportion of DNFs in OECD countries that have adopted published
guidelines on identification and characterisation of nanomaterials and the status of this
indicator in 2020 (the most recent year for which data on number of DNFs exist). Numerator
data were based on fictional data

4.2.2 Data sources

[I& tools tCaAt are [sed to obtain data for tCEk indilators are O ManChlCbr [Ttollated website
sf@nnin(d and web[Based toold 1T t&[$ tCat OOOO 11 different asCes of ris(d CblCérnanlé
CerforOanlé and O standinOCeC0Oittee that Cses o[X[1X frod tCe otCer Oel@entsd

Manual or Automated website scanning and web-based tools

M@ website s@nnin[dd&Words [h&d to inforOation of interest are [5ed to CatCer data andlor
Conitor MManCksOTe softwarel®ased toold tCat [odd be [$ed for a[toOated sCanninOinde
[(orildn s@nnin[1J11 Crawlland tCe b[dTkno [bd8teness [onitor bOMIOITITIwE webd
based toold s[11las eCBnoMall&r and CoresilIt CetCbds in Céneralltoldde iCdCortant data and

2 https://www.oecd.org/sti/nanotechnology-indicators.htm
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inforOation re[ddred for @GMOatinO indiCator Oetril3d Most of tlCkse [@ACé alrkad been
o FeCensiCelMdesibed in CelerablE CITH]

(HefMCbrilon sC@nnin(is a forel@stin(Jtoo[k[at is [ked to deteld “early signs of potentially
important developments through a systematic examination of potential threats and opportunities,
with emphasis on new technology and its effects on the issue at hand” Olérsen CIITTIITH Caldbe
[ond[Mlled DanCalltCroldITlelTérts or be altoOated bwelerlit alWals inColles an iteratile
Cfroléss of sCannin[daAnalBin[dsChtCesilinOand oOOChiGtinOinforOationd

[ Craws Cart of tCe [@ArCer [0 [MOte software AMALCETH s[dTorts trallinCdand sCiCeildnCé of
Cserfdefined inforOation or site areas frodd OOMMO8 sod[és (eI TTIwebsitedbdMIsolald
networ3[TTT]and databasesand intes a fallitOto s['edd8 ConitorinCand al@rts™

[T CbOdteness OonitorHis a freella&i@bE webbased too3 e fi[a MMde&d&d bOCMIITIO
as a bI@boration between O[Mand O0&as O For estidatinCO0etadata Codddteness[1b

farObOOeteness is alloOati@ I eCaldated witd resCed to IISilo[MeilaMelTobsChe and

[e[odoOldAO A Hata alail@bld in tCe e[CanoMallér databasedCbweler it [dn be e[tended to

ot[Cer databases[I b[d[ddteness slores are elallation in realliil]ek[&Iated eCerd11dals$ and

stored to a databasel1Tls toolds edIdC&d for one of tCe C&Oindi(@tors Chder lster 1 data

and data (MO0 0AdiCator (T IwCkre tCe s[dTéss [diteria Ckrtains to [d[008teness of Calardd
e[Ibslte and OI$iCoeOiladatald

e(bnoMalTertis a (IblMalai@bEsearlabld database tCat Cbsts [Taralerisation data and
bioldlilabnd tolléldilaInforOation on nanolaterialSChta [dn be [TIdaded or downldaded
to tCe databasellhe of its ob@ilés in[Mdes Omproving the utilisation of data through the
implementation of a modular infrastructure for data storage, searching and sharing, based on
open standards and semantic web technologies, minimum information standards and established
security solutions”0d Cas alTilabito indifators on standardisation and [I1Idata and data
(a0t

Surveys

[Chder Oord@MMACeE O Ok[Terabld (MM refd00endations for an Cr[Canisationallord for CBno
OsOoCérnanCé Chder Cresent bl was It forward® [Bee [eion IO is CtoCbsed tCat a
Cbhdtabld of stale[blders woldd be [art of tCe two Oost foOisinOorChnisationaForOsIds
wolld in[ddde an e[ ért Cho[ddsel@lfed frod a [Staleé[blder databaselk[at sCblId be establis[C&d
and Oaintained and frod wOOinforOation needed for se[&ralndilators [&n be obtained tCro[11]
an annCACsOrCe00b O

[Ch additional$o¥[é of indifatordel@@nt data woldd be frod t[e CITT11s Cireorate for [(TienCé&]
CeMho[@I] and mMnolation OITIMMIMe T inO0des MITlber of firds adiC® in nanoted
alonOtCeir 2O nanotehol@MindifatorsOM e Oale a distindion between [Chnotelllhold[T]
OrOs and Cedilated Chnoteho@M]0OrO0s O T Twit(Ot[Ce [Etter defined as fir(s tCat delbte at
[FHast 111 of tCeir hodMlion of [bods and serOl&sCor [TI11Jto nanotehold[ITI[H [$ts tle
nIJber of nanoteldhold[1]and dedilated nanotelMhold[1lfir(s in ealdd[htrC0and [Cas been
reCorted sin[é (ITTwitdtCe Cost rel[ént data reCbrted for (11111

CbtOsox[és OelMert CroldJand nanotedfirOs identified bOtC& CITTT1&n be &ried bOsOrCé
sinCa dObination of Céneraland indilator8CeLfi T éstions[I1T& s[tCedwoldd [d[kise bot[]
sCort[kiddd8 dsed[énded [Téstions sCored on a OlCért sfald [éMIk[dre [Tl Jand oC&nlénded

[Testions[OI& @tter woldd re[ddre Core in deX[ Cbst analllsis b[k woldd [foldde additionall

3 Deliverable D7.3_G4N_Selecting monitoring instruments and recommendations for their implementation

4 https://completeness-monitor.greendecision.eu/

5 https://www.enanomapper.net/

6 D5.5 G4N Development of conditions for an Organisational Form for Nano Risk Governance in the context of present
policy goals

7 https://lwww.oecd.org/sti/nanotechnology-indicators.htm

Cb[dTHno Celérabld M
Crant [(Treedent (I ber (IT1T11] CAle Mdof [



https://completeness-monitor.greendecision.eu/
https://www.enanomapper.net/

inforOation tCat [o0d inford o Chderstandin of tC& [foltess of risdCbCérnanle frod tCe
Odewlobint of a diCerse ro[Jof stalC&[blders

Box 1: Example survey questions

General questions

- [or tCe foldwinOel@ents OCé a sCore between Oand Oto rate Cow wellt[Ce sCsted deldsed for
risO0CbCérnanlé of nanotehold[Mlis Ceérfordind

i Ondabii®OCaf inforCation and rel@Cant serCiCés]
iid (OéssibiftOMo inforOation and rel@Cant serOlCés
iiidd Chse of e
idd Ckef(ddess of [ontent
— [bw wellldnnelled is researIIteIIator[ddriented sfenl& and [bIMon nanoteldLhold1TT]
- [ CoOCke tle sC3ted

— [bw o4 tCe sCEted be id0OoCedO

Cor sCefiddindiCators e@OMd dkstions inded
Standardisation
- [Oe bOfaddildr witOte IOOOTTT1BnoteMholdCes standards

- [o OadlCere to tCe MM TTT]standards tCat are rel@Cant for o area of nanoteldlhold[T]
researdor tC& nanotedhold[TIbods and serlCés tCat CoO0Crod[Té

S(S)bD

— [Bbs b[F orCanisation inforCbrated nanoOaterialBCeOfi OrisCOCeCéntion [TddehesXrainin$ or
wor3Cos to in[tease worleérsCawareness on safetddCrinOwordinCoMn OnanoOaterialsd

Standing committee

[k Cart of tCe roChdtabl@ adifities enfsaled in Ok standinOCoOOittee [oId be forCed to
tale ownersOOof tCe s[MTe[de and talé resConsibilitOfor reddarlTdatindtCe indiCators]
sOalldOoht of resotCés woldd be re[ddred for tOs aliCit[d
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Indicator

Cluster name

Table 4: Progress monitoring indicators

Sub-indicator

Success criteria

Indicator-of-success

Standardisation Reliable and relevant
physico-chemical
methods for regulatory
risk assessment.

Exposure (reliable and

harmonized methods and
models for exposure and
release of nanomaterials)

FAIR data and
data quality

EHS/FAIR data

[b[ITHhno
Crant [(TteeOent (I Tber OITT1TT]

Investigate the methods used for
identification and characterization
of nanomaterials to generate the

minimum data requirements

Investigate the uptake of standard
methods for identification and
characterization of nanomaterials
that generate the minimum data
requirements

Inventory of exposure models for
assessing environmental and
occupational exposure of
nanomaterials that are used by
regulatory authorities.

Investigate the use of publicly-
available, regulator recommended
nano-specific environmental and
occupational exposure modelling
tools.

Harmonized templates for FAIR
nanosafety data (specifically for
different types of experiments and
for the different toxicological
endpoints)

The minimum data
requirements on identification
and characterization of
nanomaterials are covered by
the guidelines that have been
published or are under
development.

Standard methods accepted
and adopted by the majority (=
85%) of EU members and non-
EU members

Recommendations on
exposure models must be
defined and made available to
the public and to stakeholders
by regulators.

publicly-available, regulator-
recommended exposure
modelling tools employed by
the maijority (= 85%) of EU
members and non-EU
members.

Templates required for FAIR
nanosafety data (i.e. for all
types of experiments and
endpoints) are inventoried and
made available to relevant
actors.

Celeérablg M
e [Mof 1

measure
Proportion of the minimum
data requirements on
nanomaterial identification and
characterisation that have
been covered by published
guidelines or are being
considered by guidelines that
are under development.
Proportion of Dedicated
Nanotechnology Firms (DNFs)
in OECD countries that have
adopted the published
guidelines for identification and
characterization of
nanomaterials.

Proportion of publicly-available
exposure models for
environmental and
occupational exposure of
nanomaterials that are based
on regulatory
recommendations..

Proportion of Dedicated
Nanotechnology Firms (DNFs)
in OECD countries that employ
publicly-available, regulator-
recommended, nano-specific
environmental and
occupational exposure
modelling tools.

Proportion of the templates
needed for FAIR nanosafety
data for all types of
experiments and endpoints
that are available for use by
stakeholders and other
relevant actors.



Cluster name

Indicator

Sub-indicator

Success criteria

Indicator-of-success
measure

Innovation and
governance

Funding and
value of
investment

[b[Thno

Data completeness

Information on new
innovation in
nanomaterials including
commercialisation for
each domain; chemicals,
consumer products,
nanomedicine, medical
devices, food and feed,
biocides and cosmetics

Research questions
funded by funding
agencies

rant [(TteeOent (I Tber OIT1TT]

Harmonized templates for FAIR
nanosafety data (specifically for
different types of experiments and
for the different toxicological
endpoints)

« Hazard data completeness ¢
Exposure data completeness ¢
Physicochemical data
completeness

Annual survey of new
(nano)materials including advanced
(multicomponent) nanomaterials
and trends (e.g. patents, foresight).

Inventory of proposals completed
that lead to guidance documents or
test guidance.

Templates are used by all
stakeholders

Completeness of hazard,
exposure and physicochemical
data

Publication of statistics on
number of new products, type
of nanomaterials used,
applications, innovation
maturity level, market
readiness.

List of completed EU funded
projects and main

outcomes/Statistics on number

of guidance documents
obtained in completed
proposals

Celeérablg M
e [Mof 1

Proportion of stakeholders &
stakeholder groups that use
the harmonised templates
required for FAIR nanosafety
data.

Data completeness score
associated with key
parameters that is evaluated
based on the physicochemical
and hazard data currently in
the eNanoMapper database
using an algorithm. The results
are shown in real time and are
updated every 15 min in this
online tool developed
especially for the Gov4Nano
monitoring scheme:

(At ST TetenessL]
UonitorMieendelision[da[ 1]
Year-on-year trends on new or
advanced nanomaterials

No metric defined


https://completeness-monitor.greendecision.eu/
https://completeness-monitor.greendecision.eu/

Indicator

Cluster name

Sub-indicator

Success criteria

Indicator-of-success

S(S)bD Nano specific hazard
information
Worker safety
Risk perception
[b[IThno

rant [(TteeOent (I Tber OIT1TT]

Academic & industrial showcases
of S(S)bD

Investigate the use of academic &
industrial showcases of S(S)bD
(focussed on hazard
characterization) by EU and non-
EU members.

Investigate the adoption of S(S)bD
principles

Nano-specific worker guidelines
applicable to nanomaterials. See,
for instance: *OSHA (Occupational
Safety and Health Administration)
*WHO «CDC NIOSH (Centre for
Disease Control National institute
for Occupational Safety and Health)

Workers perceived risks of
nanomaterials they handle (vs.
what an expert would conclude on
their risks).

An inventory of academic and
industrial showcases of
S(S)bD (focused on hazard
characterization) is
established.

The inventory of academic and
industrial showcases of
S(S)bD (focused on hazard
characterization) is used by
the maijority (= 85%) of EU
members and non-EU
members.

S(S)bD principles have been
incorporated in the design and
development of
nanotechnologies

Risk prevention guidelines,
trainings and workshops are
employed to increase workers'
awareness on safety with
regards to nanomaterial-
related work.

Workers' risk perception
accurately reflect their level of
risks in the workplace.

Celeérablg M
e [Mof 1

EESE
Completeness of the inventory
based on evaluation by an
expert committee.

The majority (>85%) of EU
members and non-EU
members engaged in
nanotechnology utilise the
inventory of academic and
industrial showcases of
S(S)bD (focused on hazard
characterization).

Proportion of publications on
new or updated
nanotechnology products or
services where S(S)bD
principles had been integrally
incorporated in the
development.

Proportion of nanotechnology
companies that use
nanomaterial-specific risk
prevention guidelines, trainings
and workshops to increase
workers' awareness on safety
during nanomaterials-related
work.

Agreement between workers'
perception of their risks and
their actual risk (as assessed
by experts on nanomaterial
risk) (Cohen's kappa)



Indicator Sub-indicator

Cluster name

Success criteria

Indicator-of-success

Barriers to Real and perceived barriers to
implementation of implementation of S(S)bD in the
S(S)bD nanotech sector. These have been

noted as:

"(i) the terminology around SbD at
the start of the project (ii) the lack of
data available (iii) the cost of the
testing required to produce data (iv)
the time invested in the planning,
data gathering and interpretation (v)
a clear path to demonstrate the
ShD result, and (vi) the lack of
regulation. " (Sanchez et al. 2020)
A platform that facilitates sharing of
knowledge across different
nanotechnology sub-sectors/areas;
notably research, regulation and

policy.

Transdisciplinary and trans domain
summit for regulators to encourage
knowledge sharing and
collaboration (survey)

Communication Knowledge platform

Knowledge platform

[b[ITHhno
rant [(TteeOent (I Tber OIT1TT]

Reduction in barriers to
implementation of S(S)bD

All knowledge-sharing
functionalities of the platform
are realised.

Activities are carried out by
regulators to encourage
knowledge sharing and
collaboration.

Celeérablg M
e [Mof 1

EESE
Proportion of barriers to
S(S)bD removed or mitigated
(Progress in FAIR data)

Completeness of system
developed to connect
research, regulatory-oriented
science and policy

Completeness of an
established knowledge
platform(s) or system for
knowledge sharing.



4.2.3 Web-based dashboard
[Teé indiCators woldd be [b[sed on a webl[Based das[board wOldesiCh woldd CelstildOdte
dialdOaroChd risCOCbCérnanCé of nanoteho@[ITTIfew desiChs were [dnsidered s[dI1as t[&[]

o [TottisOOChtionalndiCator CeérforCdanél

e [bolOsdadQ[MH wlere [TT11 effediCe risCOCblCernanle is tCe tarCet and Cbw dse b
are to tCht alldel&Oent is DBarMOsAlsedd

[Teé ['bsen desilCh ilIstrated in ChnedOOsCbd alldw Cers to inCéstiCate tCe trends in anCasCed
of risOCbCérnanlCe [olCéred bOtCe OMsters for wOOindiCators ChlCé been definedd

Ceatdes of t[C& s[ITésted weblBased daslboard in(He for eall indildator a slCket wit
info(ral[1d0$ indilatin[1]
o [T& [I$ter to wOlItCe indilator beldn[$
e [Os[ort desltiltion of tCe indilator
o [lihe ralMdsCowinte CérforCanle trend of tCe indilator olCér tCé Cost relént (Illkar
Cériod @t [dastO
o [0 AMHMrOE infolraddOsCowinO tCe [Mirent statCs of tCe indildtor and [bACrdded
[MreenCbranlCeé or redto indifate Cbw dse it is to allielinda CrelSet tarC&tland
e [h olérdew of allkCe indi(dtors for tC& [ster olCér tCe Cost relént [Ileéar Ckriod @t
[FastOin tCe ford of a Ckat OaOwitOsiOldifferent [EC&d ThnedI e TN

[I& oCeralllCerforOanCe of risOCbCeérnanlé of nanotehold[I0albe disdalC&d witCtwo different
[dC&[d of detaillllnd bot[dlases tCé das[board wolld sCow[]
o [lihe raMdwitdt[e trend in oCérallle&rforCanlé of risCOCbCérnanlé olér tC& Cost relént
[Iear Ceriodd
o [Oldoldrdded HEMrE infolkaldddto indifate tCe [Mirent stat[$ of risOCblCérnanlCe of
nanotedhold[Tlo[Céralll
Cdditionadt wold also in[He one of tCé foldwin[d
o [s$t sCowinOrisOCbCérnanCé CerforCdanlé at tCe Oster @M THds woldd sCow Cow ealld
asCe[ of risOCbCernanCe of nanotehodMIféI Ttandardisation I TIIH[TT&as CerforCed
oleér tCe Oost refént OIleéar Cériod OThneOO 1M ¥e [T
o [ist sCowinOCbw ealdindilator Cas Cerfored olér tCe Cost refént [(IIéar Ceriod Ohneld
OOMre I

@ is Cho[bsed t[aAt tCeé dasCboard be [bsted on tCe& [Cbrtaland Oaintained bOt[E& standinO
oO0itteed

5 Evaluation and conclusions

OOonitorinOsee ConsistinCof CIindiCators tCat [oCer Odifferent asCes of risOCbCeérnanCe
nalel tandardisation OO0 data and data A0 IMnolation and bCérnanCedI b and
CoO0OChiCation Cas been desiChedd

[I& indildtors are intended to foldde an [hdil@tionOof t[C& state of risOdCblCeérnanle&d&0do
not[Chor are tC&Ointended to desltibe tCe flstate[1 11 re[MIar[T HatindtC&0 willlltoldde an
indiCation of t[Ce roltess of t[e state[Is OIof t[k data to [&MAte tCe indiladtors wolld need
to be obtained Oa skC&Cdor [EinCone of t[& altoated toold dis[ll&sed 0t Cas not been Cbssiblé
wit[n tCe Crol8 to Choldde initia(d& ks for tCe indilatorsd

8 https://nationalperformance.gov.scot/measuring-progress/national-indicator-performance
9 https://thebulletin.org/doomsday-clock/current-time/
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Annex 1: The sub-areas identified under each area
and their categorisation into clusters
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Annex 2: A database of indicators for monitoring
progress of risk governance of nanotechnology
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WP 7.4 - A scheme for monitoring progress in implementation of risk governance of nanotechnology

Cluster Standardisation
Sub-area Description of novel, smart and/or advanced materials
Indicator 1.1

Reliable and relevant physico-chemical methods for regulatory risk assessment.

Success criteria

The minumum data requirements on identification and characterization of nanomaterials
are covered by the guidelines that have been published or are under development.

Numerator

The data requirements for identification and characterisation of nanomaterials that have
been published or are under development by official bodies and standardisation
committees e.g. CEN, ISO, ASTM

Denominator

The minimum number of data requirements required for identification and
characterization of NMs for used in regulatory risk assessment.

Other sources of information
na

Impact of this indicator

Sub-indicator

Investigate the methods used for identification and characterization of nanomaterials to generate the
minimum data requirements

Indicator-of-success metric

Proportion of the minimum data requirements on nanomaterial identification and characterisation that have
been covered by published guidelines or are being considered by guidelines that are under development.

Sources of information for numerator
KB crawl of relevant websites e.g. CEN, 1SO, ASTM, EU Nanosafety Cluster, eNanomapper

Sources of information for denominator

Expert survey of representatives from regulatory bodies and from industry to determine the miniumum data
requirements for regulatory risk assessment.

Facilitates monitoring of developments in identification and characterisation of nanomaterials.

Baseline_description
Baseline to be established by first running of KB crawl (or other strategic watch tool)

Frequency
annually

Reporting
Roundtable

Gov4Nano Deliverable 7.4

EU's Horizon 2020 Grant Agreement 814401

Target

100%

Responsibility

Roundtable
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Cluster Standardisation

Sub-area Description of novel, smart and/or advanced materials

Indicator 1.2
Reliable and relevant physico-chemical methods for regulatory risk assessment.

Success criteria

Standard methods accepted and adopted by the majority (> 85 %) of EU members and
non-EU members

Numerator
Number of DNFs in OECD countries that have adopted guidelines on characterization of
nanomaterials.

Denominator
Total number of DNFs in OECD countries.

Other sources of information
na

Impact of this indicator

Sub-indicator

Investigate the uptake of standard methods for identification and characterization of nanomaterials that
generate the minimum data requirements

Indicator-of-success metric

Proportion of Dedicated Nanotechnology Firms (DNFs) in OECD countries that have adopted the published
guidelines for identification and characterization of nanomaterials.

Sources of information for numerator
(i) Surveys/questionnaires to monitor adoption of guidelines by OECD countries. (ii) KB crawl (or other
automated monitoring software) of umbrella nanotech organisations in respective countries and OECD
websites.
Sources of information for denominator
(i) OECD's Directorate for Science Technology and Innovation (DSTI) generate data on numbers of
Nanotechnology Firms, Nanotechnology R&D firms, Dedicated Nanotechnology Firms (DNFs) and Dedicated
nanotechnology R&D (DNF-R&D) firms as part of their suite of Key Nanotechnology Indicators in OECD.
https://www.oecd.org/sti/nanotechnology-indicators.htm (ii) Nanotechnology firm surveys. Note: DNFs are
nanotechnology firms that devote at least 75% of their production of goods and services, or R&D, to
nanotechnology while DNF-R&D devote at least 75% of their total R&D to nanotechnology.

Allows for monitoring the uptake (ease and speed) of recommended guidelines on nanomaterial characterisation.

Baseline_description

Baseline to be established by first running of the stakeholder survey and automated monitoring survey (KB Crawl)

Frequency
annually

Reporting
Roundtable

Gov4Nano Deliverable 7.4

EU's Horizon 2020 Grant Agreement 814401

Target
85 % within 5 years

Responsibility
Roundtable
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Cluster Standardisation

Sub-area Description of novel, smart and/or advanced materials

Indicator 1.3
Exposure (reliable and harmonized methods and models for exposure and release of
nanomaterials)

Success criteria
Recommendations on exposure models must be defined and made available to the
public and to stakeholders by regulators.

Numerator
Number of regulator-recommended, nanotech-specific environmental and occupational
exposure models.

Denominator

Number of publically-available exposure models for environmental and occupational
exposure of nanomaterials

Other sources of information
na

Impact of this indicator

Sub-indicator
Inventory of exposure models for assessing environmental and occupational exposure of nanomaterials that
are used by regulatory authorities.

Indicator-of-success metric

Proportion of publically-available exposure models for environmental and occupational exposure of
nanomaterials that are based on regulatory recommendations.

Sources of information for numerator
KB crawl / Horizon Scanning of websites of regulatory bodies (e.g. RIVM https://www.consexponano.nl/) for
information on exposure models for nanomaterials that have been recommended by regulatory bodies.

Sources of information for denominator
Software-based monitoring instruments to monitor academic and industrial platforms. Academic: PubMed,
Web of Science, Google Scholar etc. Industrial OECD reports.

Facilitates monitring the availability of exposure monitoring tools needed for regulatory risk assessment.

Baseline_description

Baseline to be established by first running of automated monitoring survey (KB Crawl and Horizon Scanning)

Frequency
annually

Reporting
Roundtable

Gov4Nano Deliverable 7.4 EU's Horizon 2020 Grant Agreement 814401

Target
100% within 5 years

Responsibility
Roundtable

30f17



Cluster Standardisation
Sub-area Description of novel, smart and/or advanced materials
Indicator 1.4

Exposure (reliable and harmonized methods and models for exposure and release to
nanomaterials)

Success criteria

Publically-available, regulator-recommended exposure modelling tools employed by the
majority (= 85%) of DNFs in EU members and non-EU members.

Numerator
Number of DNFs in OECD countries that employ publically-available, regulator-
recommended, nano-specific occupational exposure modelling tools for worker exposure

Denominator
Total number of DNFs in OECD countries.

Other sources of information
na

Impact of this indicator

Sub-indicator

Investigate the use of publically-available, regulator recommended nano-specific environmental and
occupational exposure modelling tools.

Indicator-of-success metric

Proportion of Dedicated Nanotechnology Firms (DNFs) in OECD countries that employ publically-available,
regulator-recommended, nano-specific environmental and occupational exposure modelling tools.

Sources of information for numerator
Surveys/questionnaires to monitor use of regulator-recommended exposure modelling tools

Sources of information for denominator
(i) OECD's Directorate for Science Technology and Innovation (DSTI) generate data on numbers of
Nanotechnology Firms, Nanotechnology R&D firms, Dedicated Nanotechnology Firms (DNFs) and Dedicated
nanotechnology R&D (DNF-R&D) firms as part of their suite of Key Nanotechnology Indicators in OECD.
https://www.oecd.org/sti/nanotechnology-indicators.htm (ii) Nanotechnology firm surveys. Note: DNFs are
nanotechnology firms that devote at least 75% of their production of goods and services, or R&D, to
nanotechnology while DNF-R&D devote at least 75% of their total R&D to nanotechnology.

Allows for monitoring the uptake (ease and speed) of harmonised methods and models for exposure and release of nanomaterials. This information can be used to inform the approach for encouraging

uptake of regulator-recommended, nanotech-specific methodologies.

Baseline_description
Baseline to be established by first running of the survey.

Frequency
annually

Reporting
Roundtable

Gov4Nano Deliverable 7.4

EU's Horizon 2020 Grant Agreement 814401

Target
100% within 5 years

Responsibility
Roundtable
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Cluster FAIR data and data quality

Sub-area FAIR databases for safety data of NMs are developed, including data quality and completeness
Indicator 2.1 Sub-indicator
EHS/FAIR data Harmonized templates for FAIR nanosafety data (specifically for different types of experiments and for the

different toxicological endpoints)

Indicator-of-success metric

Proportion of the templates needed for FAIR nanosafety data for all types of experiments and endpoints that
are available for use by stakeholders and other relevant actors.

Success criteria

Templates required for FAIR nanosafety data (i.e. for all types of experiments and
endpoints) are inventorised and made available to relevant actors.

Numerator Sources of information for numerator
Number of available data templates defined as necessary Screen databases, stakeholder surveys, expert meetings/interviews for templates that are available for use.

Sources of information for denominator
Stakeholder surveys, expert meetings/interviews e.g. Results of joint meetings of EU projects.

Denominator
Number of required templates

Other sources of information
Inventory of the number of developed templates for nanosafety data using databases such as eNanoMapper, NanoCommons database, Nikc (US).

Impact of this indicator
Available templates for FAIR nanosafety data will lead to harmonized FAIR data generation and use.

Baseline_description
Baseline to be established by first running of the survey. There are existing templates developed in earlier EU-projects (related to eNanomapper). New templates for FAIR nanosafety data were developed

in WP1.

Frequency Target
annually 100% within 3 years.
Reporting Responsibility

Open access, freely available report Suggestions: Organisational Form of Nano Risk Governance, NSC workgroup FAIR data, Advanced Nano IN
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Cluster FAIR data and data quality
Sub-area FAIR databases for safety data of NMs are developed, including data quality and completeness
Sub-indicator

Harmonized templates for FAIR nanosafety data (specifically for different types of experiments and for the
different toxicological endpoints)

Indicator 2.2
EHS/FAIR data

Indicator-of-success metric
Proportion of stakeholders & stakeholder groups that use the harmonised templates required for FAIR
nanosafety data.

Success criteria
Templates are used by all stakeholders

Sources of information for numerator

Numerator
Check stakeholders/stakeholder groups that use the templates in the databases

Number of stakeholders/stakeholder groups using the harmonized templates.

Sources of information for denominator

Denominator
Define number of stakeholders & stakeholder groups by means of surveys and interviews.

Number of stakeholders/stakeholder groups

Other sources of information
Explore by means of surveys if relevant data generators use the templates.

Impact of this indicator
Available templates for FAIR nanosafety data will lead to harmonized FAIR data generation and use.

Baseline_description
There are existing templates developed in earlier EU-projects (related to eNanomapper). New templates for FAIR nanosafety data are developed in WP1.

Frequency Target
annually 1) 100% within 3 years 2) 50% of stakeholders & 100% of stakeholder groups within 5 years
Reporting Responsibility

Open access, freely available report Suggestions: Organisational Form of Nano Risk Governance, NSC workgroup FAIR data, AdvancedNano IN
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Cluster FAIR data and data quality

Sub-area FAIR databases for safety data of NMs are developed, including data quality and completeness

Indicator 2.3 Sub-indicator

Data completeness ¢ Hazard data completeness e Exposure data completeness e Physicochemical data completeness

Success criteria Indicator-of-success metric

Completeness of hazard, exposure and physicochemical data Data completeness score associated with key parameters

Numerator Sources of information for numerator
#Required properties (parameters) for which there is data available eNanoMapper, extendable to other databases; Data to be obtained by automatic computation of CSs from

data available in databases.

Denominator Sources of information for denominator

#Required properties (parameters) Same as for numerator

Other sources of information

Impact of this indicator
A measure of data completeness is fundamental for many tasks (e.g., modelling, risk assessment). This indicator serves also as an incentive to provide more complete data and to fill gaps in databases.

Baseline_description

Frequency Target

real time Yearly improvement of at least xx% (note however that it is unlikely that databases of "old" projects will be
updated)

Reporting Responsibility

This indicator will be publicly available through a web application (see comments) Automatically computed (see comments)
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Cluster Innovation and governance

Sub-area A risk governance system for NMs is established

Indicator 3.1 Sub-indicator

Information on new innovation in nanomaterials including commercialisation for each Annual survey of new (nano)materials including advanced (multicomponent) nanomaterials and trends (e.g.
domain; chemicals, consumer products, nanomedicine, medical devices, food and feed, patents, foresight).

biocides and cosmetics

Success criteria Indicator-of-success metric

Publication of statistics on number of new products, type of nanomaterials used,
applications, innovation maturity level, market readiness.

Year-on-year trends on new or advanced nanomaterials

Numerator Sources of information for numerator

na na

Denominator Sources of information for denominator

na na

Other sources of information
1) Horizon scanning, 2) foresight methods, 3) early warning system. For example new nanoproducts registered at ECHA, market analysis to detect new patents, products using nanomaterials, scientific

publications, surveys or interviews on new nanomaterials, advanced materials and trends. Software-based instruments. (KB Crawl, Horizon Scanning, ...). Target web sources like: EU-OSHA’s European
Risk Observatory (ERO), EU Research and innovation, European Technology Platform for Advanced Engineering Materials and Technologies (EuMaT), Nanomedicine European Technology Platform

(ETPN), NIA Nanotechnology Innovation Council, NNI, AZoNano, Nanowerk.

Impact of this indicator
Timely/adequate risk governance cannot be made if trends in the field are not known. Therefore, this can be a very important indicator especially to counter the ever existing policy lag on technological

development.

Baseline_description
Unknown for regulators what new nanomaterials will reach the market

Frequency Target
annually
Reporting Responsibility

A notification letter should be written to the authorities on nanotechnology risk Organisational Form of Nano Risk Governance / OECD / Cluster work group

regulation who can update the test procedures or regulation of nanomaterials.

8 of 17
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Cluster Funding and value of investment

Sub-area Adoption of regulatory questions and needs by research funding (DOA)

Sub-indicator

Indicator 4.1
Inventory of proposals completed that lead to guidance documents or test guidance.

Research questions funded by funding agencies

Indicator-of-success metric
This Indicator was not developed further. This is a placeholder for this or any indicator that would cover this
area (i.e. Funding and value of investment) of risk governance for nanotechnology.

Success criteria
List of completed EU funded projects and main outcomes/Statistics on number of
guidance documents obtained in completed proposals

Numerator Sources of information for numerator

Denominator Sources of information for denominator

Other sources of information

Impact of this indicator

Baseline_description

Frequency Target

Reporting Responsibility

9of 17
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Cluster S(S)bD

Sub-area (i) A mechanism to support safe and sustainable innovation of products is established. (ii) A system for structural investment in safety research is established
Indicator 5.1 Sub-indicator

Nano specific hazard information Academic & industrial showcases of S(S)bD

Success criteria Indicator-of-success metric

An inventory of academic and industrial showcases of S(S)bD (focused on hazard Completeness of the inventory based on evaluation by an expert committee.

characterization) is established.

Numerator Sources of information for numerator

To be determined from survey

Denominator Sources of information for denominator

Other sources of information
Software-based monitoring instruments to monitor academic and industrial showcases and standardisation organisations. Academic platforms: PubMed, Web of Science, Google Scholar etc. Industrial

platforms: OECD reports. Standards organisations: IEC, CEN, ISO.

Impact of this indicator

Baseline_description
This will be established following the initial run of software-based monitoring instruments and subsequent evaluation by an expert committee.

Frequency Target

annually 100% within 3 years (i.e. inventory is established and procedures for ongoing update and evaluation is in
place)

Reporting Responsibility

Roundtable Roundtable
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Cluster S(S)bD

Sub-area (i) A mechanism to support safe and sustainable innovation of products is established. (ii) A system for structural investment in safety research is established
Indicator 5.2 Sub-indicator
Nano specific hazard information Investigate the use of academic & industrial showcases of S(S)bD (focussed on hazard characterization) by EU

and non-EU members.

Success criteria Indicator-of-success metric

The inventory of academic and industrial showcases of S(S)bD (focused on hazard The majority (>85%) of EU members and non-EU members engaged in nanotechnology utilise the inventory
characterization) is used by the majority (> 85%) of EU members and non-EU members. of academic and industrial showcases of S(S)bD (focused on hazard characterization).

Numerator Sources of information for numerator

The number of EU and non-EU members engaged in nanotechnology that utilise the Software-based monitoring instruments to monitor: academic and industrial showcases; and standardisation
inventory of academic and industrial showcases of S(S)bD organisations: IEC, CEN..

Denominator Sources of information for denominator

The number of EU and non-EU members engaged in nanotechnology (i) OECD's Directorate for Science Technology and Innovation (DSTI) generate data on numbers of

Nanotechnology Firms, Nanotechnology R&D firms, Dedicated Nanotechnology Firms (DNFs) and Dedicated
nanotechnology R&D (DNF-R&D) firms as part of their suite of Key Nanotechnology Indicators in OECD.
https://www.oecd.org/sti/nanotechnology-indicators.htm (ii) Nanotechnology firm surveys. Note: DNFs are
nanotechnology firms that devote at least 75% of their production of goods and services, or R&D, to
nanotechnology while DNF-R&D devote at least 75% of their total R&D to nanotechnology.

Other sources of information

Impact of this indicator
Would allow determination of the extent of engagement with the principles of SSbD in the nanotech world and inform whether measures for promoting uptake are successful or need to be revised.

Baseline_description
To be determined upon first running of software-based monitoring instruments

Frequency Target

annually Within 3 years there is an indication that at least 85% of EU and non-EU members are engaged with S(S)bD.
Reporting Responsibility

Roundtable Roundtable
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Cluster S(S)bD

Sub-area (i) A mechanism to support safe and sustainable innovation of products is established. (ii) A system for structural investment in safety research is established

Indicator 5.3 Sub-indicator

Nano specific hazard information Investigate the adoption of S(S)bD principles

Indicator-of-success metric
Proportion of publications on new or updated nanotechnology products or services where S(S)bD principles
had been integrally incorporated in the development.

Success criteria

S(S)bD principles have been incorporated in the design and development of
nanotechnologies

Sources of information for numerator
Software-based monitoring instruments to monitor academic and industrial showcases. Platforms: Academic:
PubMed, Web of Science, Google Scholar etc. Industrial OECD reports.

Numerator
Number of publications on new or updated nanotechnologies where S(S)bD principles
are integral part of the nanotechnology development.

Sources of information for denominator
Software-based monitoring instruments to monitor academic and industrial showcases. Platforms: Academic:
PubMed, Web of Science, Google Scholar etc. Industrial OECD reports.

Denominator
Number of publications on new nanotechnologes across platforms

Other sources of information

Impact of this indicator
Would give an indication of the extent of uptake of the principles of S(S)bD in the nanotech world and would inform measures for promoting uptake.

Baseline_description
This will be established following the initial run of software-based monitoring instruments and subsequent evaluation by an expert committee.

Frequency Target

annually 100% within 3 years
Reporting Responsibility
Roundtable Roundtable
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Cluster S(S)bD

Sub-area A mechanism is established to support implementation of safe-and-sustainable-by-design.
Indicator 5.4 Sub-indicator
Worker safety Nano-specific worker guidelines applicable to nanomaterials. See, for instance: *OSHA (Occupational Safety

and Health Administration) ®WHO eCDC NIOSH (Centre for Disease Control National institute for
Occupational Safety and Health)

Success criteria Indicator-of-success metric

Risk prevention guidelines, trainings and workshops are employed to increase workers' Proportion of nanotechnology companies that use nanomaterial-specific risk prevention guidelines, trainings
awareness on safety with regards to nanomaterial-related work. and workshops to increase workers' awareness on safety during nanomaterials-related work.

Numerator Sources of information for numerator

Number of nanotechnology firms using nano-specific risk prevention guidelines, trainings Surveys/questionnaires targeted at DNFs in OECD countries to determine the extent of use of

and workshops on worker safety in the nanotech environment. nanotechnology-specific trainings in the sector (above and beyond that employed for conventional

chemicals).
Denominator Sources of information for denominator
Total number of nanotechnology companies in OECD countries (i) OECD's Directorate for Science Technology and Innovation (DSTI) generate data on numbers of

Nanotechnology Firms, Nanotechnology R&D firms, Dedicated Nanotechnology Firms (DNFs) and Dedicated
nanotechnology R&D (DNF-R&D) firms as part of their suite of Key Nanotechnology Indicators in OECD.
https://www.oecd.org/sti/nanotechnology-indicators.htm (ii) Nanotechnology firm surveys. Note: DNFs are
nanotechnology firms that devote at least 75% of their production of goods and services, or R&D, to
nanotechnology while DNF-R&D devote at least 75% of their total R&D to nanotechnology.

Other sources of information

Impact of this indicator
Would give an indication of the extent of practical implementation of S(S)bD in the sector.

Baseline_description
Baseline to be established by first run of the survey

Frequency Target

annually 100% within 3 years
Reporting Responsibility
Roundtable Roundtable
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Cluster S(S)bD

Sub-area A mechanism is established to support implementation of safe-and-sustainable-by-design.

Indicator 5.5 Sub-indicator

Risk perception Workers perceived risks of nanomaterials they handle (vs. what an expert would conclude on their risks).

Indicator-of-success metric
Agreement between workers' perception of their risks and their actual risk (as assessed by experts on
nanomaterial risk) (Cohen's kappa)

Success criteria
Workers' risk perception accurately reflect their level of risks in the workplace.

Numerator Sources of information for numerator

na na

Denominator Sources of information for denominator

na na

Other sources of information
(i) Survey targeting workers within nanotechnology sectors. Accessed through industry channels e.g. trade unions (ii) Survey targeting nanotech safety experts within Health and Safety establishments in

industry and national bodies.
(iii) Risk assessment nanotech-related literature.

Impact of this indicator
Accurate perception of occupational risk is linked to ability to identify source of hazards in the workplace.
Gives an indication of workers' trust in control measures implemented for their safety.

Baseline_description
Baseline to be established by first run of the surveys

Frequency Target

annually 0.7 to 1 within 3 years
Reporting Responsibility
Roundtable Roundtable
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Cluster S(S)bD

Sub-area A mechanism is established to support implementation of safe-and-sustainable-by-design.

Indicator 5.6
Barriers to implemenation of S(S)bD

Success criteria

Reduction in barriers to implementaion of S(S)bD

Numerator
na

Denominator
na

Other sources of information

Sub-indicator

Real and perceived barriers to implementation of S(S)bD in the nanotech sector. These have been noted as:(i)
the terminology around ShD at the start of the project (ii) the lack of data available (iii) the cost of the
testing required to produce data (iv) the time invested in the planning, data gathering and interpretation (v) a
clear path to demonstrate the SbD result, and (vi) the lack of regulation. (Sanchez et al. 2020)

Indicator-of-success metric

Proportion of barriers to S(S)bD removed or mitigated (Progress in FAIR data)

Sources of information for numerator
na

Sources of information for denominator
na

Surveys/questionnaires to monitor extent of real and perceived barriers

Impact of this indicator

Monitor progress of measures taken to promote or ease the way for the principles of S(S)bD to be adopted.

Baseline_description

Baseline to be established by first running of the survey.

Frequency
annually

Reporting
Roundtable

Gov4Nano Deliverable 7.4

Target
100% within 3 years

Responsibility
Roundtable
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Cluster Communication

Sub-area A system is developed to connect research, regulatory oriented science and policy

Indicator 6.1
Knowledge platform

Success criteria

All knowledge-sharing functionalities of the platform are realised.

Numerator
Actual score from the survey

Denominator
Maximum for the score from the survey (5 for each question)

Other sources of information

Sub-indicator

A platform that facilitates sharing of knowledge across different nanotechnology sub-sectors/areas; notably

research, regulation and policy.

Indicator-of-success metric
Completeness of system developed to connect research, regulatory-oriented science and policy

Sources of information for numerator
Annual stakeholder survey

Sources of information for denominator
Annual stakeholder survey

Surveys to determine: (i) Number of experts that view it as complete (ii) Level of completeness as assessed by experts ; Platforms supported by national bodies and/or EU commission...

Impact of this indicator
Providing confidence to stakeholders that the system is working

Baseline_description
Baseline to be established by first running of the survey

Frequency
annually

Reporting
Roundtable

Gov4Nano Deliverable 7.4

Target
100% complete within 3 years

Responsibility
Roundtable

EU's Horizon 2020 Grant Agreement 814401
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Cluster Communication

Sub-area A mechanism is established to prove, communicate and have information on product safety

Indicator 6.2
Knowledge platform

Success criteria

Activities are carried out by regulators to encourage knowledge sharing and

collaboration.

Numerator
Actual score from the survey

Denominator
Maximum for the score from the survey (5 for each question)

Other sources of information

Surveys to determine: (i) Number of experts that view it as complete (ii) Level of completeness as assessed by experts ; Platforms supported by national bodies and/or EU commission...

Impact of this indicator
Providing confidence to stakeholders that the system is working

Baseline_description
Baseline to be established by first running of the survey

Frequency
annually

Reporting
Roundtable

Gov4Nano Deliverable 7.4

Sub-indicator

Transdisciplinary and trans domain summit for regulators to encourage knowledge sharing and collaboration

(survey)

Indicator-of-success metric

Sources of information for numerator

Annual stakeholder survey

Sources of information for denominator

Annual stakeholder survey

Target
100% complete within 1.5 years

Responsibility
Roundtable

EU's Horizon 2020 Grant Agreement 814401
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Annex 3: Suggested design for a web-based dashboard

Cluster 1: Standardisation

Indicator 1.2: Proportion of DNFs in OECD countries that have adopted the published guidelines for identification and characterization of nanomaterials.

100%
20%
80%

T0%
60%
50%

86%

1.2 Adoption of guidelines -
20% current status

10%

40%
30%

0%
2015 2016 2017 2018 2019 2020 2021

Five-year performance trends of all 4 indicators under cluster 1: standardisation

1.1 Proportion of the minimum data requirements on nanomaterial identification and
characterisation that have been covered by published guidelines or are being considered by
guidelines that are under development.

1.2 Proportion of Dedicated Nanotechnology Firms (DMFs) in OECD countries that have adopted
the published guidelines for identification and characterization of nanomaterials.

1.3 Proportion of publically-available exposure models for environmental and occupational
exposure of nanomaterials that are based on regulatory recommendations.

1.4 Proportion of Dedicated Nanotechnology Firms (DNFs) in OECD countries that employ
publically-available, regulator-recommended, nano-specific environmental and occupational
exposure modelling tools.

Risk governance performance with regards to standardisation
Data sources denominator: https:/ fwww.oecd.org/sti/KNI1-number-of-firms-active-in-nanotech-202 2. xlsx
Data sources numerator: Fictional data and meant for illustrative purposes onlyll

Figure A3.1: Suggested design for web-based dashboard for each indicator indicating most recent trends in its performance, its current
status and the status of other indicators in the cluster that the indicator belongs
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Overall performance of risk governance of nanotechnology

BO%
0%
6%
50%
40%
30%
20%
10% |

o% |
2015 2016 2017 2018 2019 2020 2021

Five year performance trends for the clusters on which the overall performance is currently based

2016 2017 2018 2018 2020

Cluster 1: Standardisation AT%
Cluster 2: Data quality
Cluster 5: Safe and sustainable by design (5(S)bD

Cluster 6: Communication

Overall performance score

Note: This is based on fictional data and is meant for lllustrative purposes onlyl!

Figure A3.2: Suggested design for a web-based dashboard with infographics displaying most recent trends in overall performance of risk
governance of nanotechnology, current status and, performance trends for each of the clusters used to monitor overall progress
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Overall performance of risk governance of nanotechnology

B0%
70%
60%
30%
40%

30%
20%
10%
0%
2015 2016 2017 2018 2019 2020 2021

Five year trends for the indicators on which the overall performance is currently based
2016 2017 2018 2019 2020 Target

1.1 Proportion of the minimum data requirements on nanomaterial identification and
characterisation that hawe been covered by published guidelines or are being considered by
pguidelines that are under development.

1.2 Proportion of Dedicated Nanotechnology Firms (DMNFs) in OECD countries that have adopted
the published guidelines for identification and characterization of nanomaterials.

1.3 Proportion of publically-available exposure models for environmental and occupational

exposure of nanomaterials that are based on regulatory recommendations.

1.4 Proportion of Dedicated Nanotechnology Firms (DMFs) in OECD countries that employ
publically-available, regulator-recommended, nano-specific environmental and occupational
exposure modelling tools.

2.1 Proportion of the templates needed for FAIR nanosafety data for all types of expenments and
endpoints that are available for use by stakeholders and other relevant actors.

2.2 Proportion of stakeholders & stakeholder groups that use the harmonised templates required
for FAIR nanosafety data.

2.3 Data completeness score associated with key parameters
5.1 Completeness of the inventory of academia and industrial showcases fof of 5{5)bD

5.2 The proportion of EU members and non-EU members engaged in nanotechnology utilise the
imventory of academic and industrial showcases of 5{5)bD (focused on hazard characterization).

5.3 Proportion of publications on new or updated nanotechnology products or services where
5[5)bD principles had been integrally incorporated in the development.

5.4 Proportion of nanotechnology companies that use nanomaterial-specific risk prevention
guidelines, trainings and workshops to increase workers” awareness on safety during
nanomaterials-related work.

5.5 Agreement between workers' perception of their risks and their actual risk {as assessed by an
experts on nanomaterial risk) (Cohen's kappa)

5.6 Proportion of identified barriers to 5(5)bD removed or mitigated (Progress in FAIR data)
6.1 Completeness of systemn developed to connect research, regulatory-oriented science and

palicy
6.2 Completeness of an established knowledge platform(s) or system for knowledge sharing.

Overall performance score

Mote: This is based on fictional data and Is meant for illustrative purposes onlyl!

Figure A3.3: Suggested design for a web-based dashboard with infographics displaying
most recent trends in overall performance of risk governance of nanotechnology,
current status and, performance trends for each of the indicators used to monitor overall
progress
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Annex 4: Addendum - Provisional estimate of the
baseline of risk governance monitoring
dashboard based on an informal survey of
experts.
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10 Basei G, Rauscher H, Jeliazkova N, Hristozov (2022). A methodology for the automatic evaluation of data quality and
completeness of nanomaterials for risk assessment purposes. NANOTOXICOLOGY 2022: 16(2) 195-216
11 hitps://completeness-monitor.greendecision.eu/
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q2. What proportion of the minimum data
requirements on NM identification have been
covered by published guidelines or guidelines
under development?

<20% 20-40% 41-60% 61-80% @ ~BO%

5. What proportion of stakeholders and
stakeholder groups use the harmonised
templates required for FAIR nanosafety data?

< 20% 21-40%  41-60%  61-80% > 80%

g8. How would you rate workers' trust in control
measures implemented for their safety in the
sector?

c'III

Liverylow 2:low 3: med. 4: high 5: very
high

q3. What proportion of Dedicated
Nanotechnology Firms (DNFs) in OECD
countries have adopted the published
guidelines for charaterisation of NM?

q4. What proportion of the templates, needed for
FAIR nanosafety data, are available for use by
stakeholders and other relevant groups?

<20%  20-40% 41-60% 61-B0% > BO% <20% 70-40%  41-60%  61-80% > 8

gb. How would you rate the extent of
engagement with principles of 5{5)bD in the

q7. How would you rate the extent of practical
implementation of 5(5)bD in the nanotech world?

nanotech world?
<20% 2140% 41-80% 61-80% <20 % 21-40 % 41-60% 61-80 % > 80%

q9. How complete is the system connecting research, regulatory-criented science and policy

1 : no system; 2: informal 3:well-established,  4: well established  5: well-established
completely disjointed; communication lines.  informal; primarily  formal and informal formal and informal 2-
no cross talk these in early stages  between two of these mainly between 2 of group and 3-group

Broups Broups the 3 groups comm. systems

Figure A4.1: Overview of responses on four aspects of risk governance of nanomaterials (Standardisation (g2, 3), FAIR data and data

quality (g4. g5), S(S)bD (g6, q7, g8), and Communication (q9)
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Figure A4.2: Overall completeness score
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Overall performance of risk governance of nanotechnology

, 36%

40% ’
overall performance -
20% current status

100%

B0%

&0%

? ?

0%
2020 2021 2022 2023 2024

Overall performance based on informal survey of experts on select indicators

March 2023 Target

g2 Proportion of the minimum data requirements on nanomaterial identification and characterisation
that have been covered by published guidelines or are being considered by guidelines that are under
development.

q3 Proportion of Dedicated Manotechnology Firms (DNFs) in OECD countries that have adopted the
published guidelines for identification and characterization of nanomaterials.

qd Proportion of the templates needed for FAIR nanosafety data for all types of experiments and
endpoints that are available for use by stakeholders and other relevant actors.

q5 Proportion of stakeholders & stakeholder groups that use the harmonised templates required for
FAIR nanosafety data.

g6 How would you rate the extent of engagement with principles of 5{S)bD in the nanotech world?

q7 How would you rate the extent of practical implementation of 5{S)bD in the nanotech world?

a8 On a scale of 1 to 5 (1 being the least), how would you rate workers' trust in control measures
implemented for their safety in the sector?

q3 Completeness of system developed to connect research, regulatory-oriented science and policy.

Completeness of hazard, exposure and physicochemical data (FAIR data and data quality)

Overall performance score

Figure A4.3: Overall performance of risk governance of nanotechnology based on 9 of the 16
indicators from the progress monitoring system
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