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STRATEGIC PROPOSAL
Plastics Strategy in a Sustainable Society - Strategic approach to research and development for environmentally sound management of plastic wastes -

Executive Summary

This proposal refers to a research and development (R&D) strategy for environmentally
sound management and utilization of plastics to promote development of society in an
economically, environmentally and socially sustainable ways. Various types of chemical
substances, including plastics, are found everywhere in our daily lives. They have brought
tremendous benefits widely to our society; however, there are often concerns about their
negative impacts on ecosystem and human health. Therefore, the sound management of
chemical substances is a critical issue for sustainable development, and it is one of the targets
of “Responsible Consumption and Production”, the Goal 12 of the Sustainable Development
Goals. The sound management of chemical substances has impacts on economy as well. This
1s because little information on the safety of the new materials or the chemical substances
hampers introduction of the products to the markets of other countries, and thus, it is
important to strengthen the research capability in the field of the safety, such as

environmental risk assessment, to enhance industrial competitiveness.

The term, “wise use” of chemical substances, not only means the maximization of economic
and social values of the chemical substances, but also the minimization of their negative
impacts onto the environment. To take “wise use” into action, we need to (1) use alternatives,
or avoid using chemical-based materials if appropriate, (2) manage wastes appropriately, and
(3) develop new materials with less environmental risks. Accordingly, R&D needs to relate to
socio-economic impact assessment, development of new materials, appropriate waste
management, and environmental risk assessment. The current R&D puts more focus onto
new materials and waste management, but here, we propose environmental risk assessment

1s also important.

The action against plastic waste problems is one of the important international issues
today; however, solving the plastic problem alone will give short-term solution, and we need
concurrently to give rise to science and technology (S&T) base that enables to deal with wider
range of issues regarding the sound management of chemical materials, including plastics.
Therefore, this proposal consists of two R&D themes: Theme 1 addresses the issue on plastic
wastes, and Theme 2 addresses the issue on strengthening the S&T base that contributes to

improve environmentally sound management of chemical substances.

CRDS- FY2019-SP-07 Center for Research and Development Strategy, Japan Science and Technology Agency
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Theme 1. Issue on plastic wastes

Environmental risk assessment, Recycle, New materials Issues on other chemicals

(1) Elucidation of abundance and distribution pattern of !

nano/microplastics in the natural environment |
(2) Mechanistic understanding of ecotoxicological effect
(3) Trials on assess the potential environmental risk of nano/microplastics | !
(4) Improvement of recycling process
(5) Understanding of degradation process of new materials in the natural i

environment :

Theme 2. Issue on strengthening science and technology base for environmentally
sound management of chemical substances
Environmental risk assessment

(1) Data-driven approach to better understand and predict adverse effects that caused by chemicals
on ecosystem and human health

(2) New tools and methodologies for high-throughput and comprehensive monitoring and
assessment of nano/microplastics in the natural environment

Theme 1 is expected to be promoted in an integrated way under the leadership of the
national government. Common vision should be shared, and knowledge and technologies
obtained from individual R&D tasks should be also shared and integrated into a
comprehensive knowledge from which we could get some information about environmental
risk of plastic wastes. This type of R&D program could be called as “mission-oriented R&D
program”. This program is needed to be considered and planned as soon as possible, because
environmental risk assessment of plastic wastes i1s actively discussed by international

academic community, and significant progress is expected over the next ten years.

In theme 2, it is necessary to promote each R&D task with the aim to raise the S&T base
for environmental risk assessment of chemical substances. The range of R&D related to
environmental risk assessment is broad. Scientific and technological advancements in related
fields have facilitated progress in this field. Data-driven approach is one of major trends in
this field in recent years. In order to strengthen the S&T base, it is thus necessary to
encourage cross-sectional R&Ds that goes beyond the traditional disciplines such as
toxicological science, materials science, computational science, life science, chemistry, physics

etc. Collaboration between academic societies 1s needed.

Cooperation between industry, academia and government is important as well. It would be
necessary to build an ecosystem, in which they recognize and share the facing issues, deepen
discussions to solve the problems, advance R&D in an integrated and strategic manner, and

return research outcomes smoothly into economic activities and our daily lives.
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L CHRAMINCHEE T 2880513, 20 ORI > TRIRRICE S e & #HitE T 5
VERD D,

T~ 21ZB L CIE, HEBIRR SIS - THAE L 2 HEtE T2 & OSLE) DA IR B R R
EEHEET D MEN DD, T2 L BRE Y A 75l & 725 L MR RoNcaIa =7 o
IZCHIFAA R E VDB Th D, & ZADERICIY K O NS HBEITEME S ZETH Y . BRIEY
A7 G & Y & AR e BIE S B OMIE 2 X 2 =7 4 72T T H o xS i REETH 5,
7 — 2 BREVRAFFERR S T 7 e —F OBl ERIFHAR OB S 5 D, MEEE, FHERE. 4
R ERDGBHENO OB AZII LD LT DR BT OMEG « I OHEEI IR B OB /- 721
JBICRAIR T D, URRNSFEMOBEL LETH D,

FT—~1BLO220ETHEDE LT, WHOHE 6 MR FEATEAZEIZI T, BREE

CRDS- FY2019-SP-07 EIUERFEARERMIRESE AREARBE T 2 —

3 Od I r‘I



B S OR—4)L

6 BERANMEISRAFYIEBE ~LENEL LTOTIRFYIDRLLER - FREZHET 51-OOBBMTZE~

U R 7 G O VLR AW S iR b L BRI Z L A fRIC T A 2 L b EHE
Thb, EOEKTEHOPTED LD RAESTERMICT S5 Z &k, BESEOFZER %
T RtET 5 Z LN TE D,

PEFE DOHEEE S MNETH L, RUIICITRE. BE, 20/E % B L CRfr e iF7EB %
TaAVATAEBETHZENERFTARESESOETHY ., ZZI2mhr) FEE LT, EFEN
—fk Lo CHEET HREZ R - A L, TOMIRICiT Cilma 2D, — RO RIEH I
B e . E O % HEHIZ B AEIECEEORFIEENE L L TN 2 &0 TE L1
HENESTHL Z ENKRDBND,

CRDS- FY2019-SP-07 EIUERFEARERMIRESE AREARBE T 2 —



B S OR—4)L
BIEANB SSXF v OB ~L¥EMEL LTOTSRFYIDRELEE - FRAEHET 3-OOBRNTHE~

2. MREAREXRET IR

2-1. BRBEHIUVHER
2-1—-1. BEITSRAFvI THEEEKS Y RV FHEHARORRE L UBER

<WET T AF v 7 ZHOFEREIRITE T >

RO T T AF w7 AFERIL 1950 4EF L TIX 200 5 b MAETE - 7278 2015 4E121% 4 {5 700 77
NUPRIZEELTZL, AT v 7 THOREREGHEMO—E&EZM->TEY 2015 Fi2iE 3 & 200
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MBEREISNTEL L OHGF L H D2, ZTOFREFESD O D 46 B b 3 - WL - BREERHSE, 7
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1 OECD (2018) Improving Markets for Recycled Plastics -Trends, Prospects and Policy Responses-.

2 Geyer et al. (2017) Production, use, and fate of all plastics ever made. Sci. Adv., 3(7), e1700782

3 Jambeck et al (2015) Plastic waste inputs from land into the ocean. Science, 347(6223), pp768-771
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['A Scientific Perspective on Microplastics in Nature and Society |*

» T//RAI0TIZFYIDRIBERTD&Edn, H3VEIEARERRPE MOBRESSUR/ECRT
SHIFEEE DR _EEERAFH BE.

« SBIKWIBE_EOXAIO0TSAFVINSFTICE T 3R R BLERANEZ TVSH, LIEPAS. B3
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TOURNAINLERICAN BRI REEN' 3D,

+ EMNOERADRZEURVCOWTIKEEAED I O>TWRL,
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* SAPEA, Science Advice for Policy by European Academies. (2019). A Scientific Perspective on Microplastics in Nature
and Society. Berlin: SAPEA. https://doi.org/10.26356/microplastics
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FRPHRINTEY RS LT o E onNTDO—2Th b, FDONNyr—0—BE LT
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(Society of Environmental Toxicology and Chemistry, SETAC) Ciim N FEAENQLILTED |
7 L — 207 e R EA T A SILTVD,
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MEEBEO O OENKKY 7 7 1 —F ] (Strategic Approach to International Chemicals
Management, SAICM) 23% %, SAICM |3t FWEIZ LDV 27 DEIED T D2 2 FiED
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1 2020 F HEEDORZMKIZH T2 D Fbeyond 2020] DMK IE DR 23 1 D 62@“@\5 SBITZO
e S EFRNIT S BITIERET 5 L PRI, bEE LTH, BEOREIZH > 7-xfs % FH
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EERICEIT B8 : BADT/ITUT LR SR RINE 3 A TH
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11 CEFIC (2020) Facts and Figures 2020 of the European chemical industry.
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3. ERSMS
(1) 214907 5RAFY 9BFRIIVET—TNMRAT S 6T HENTP RiIi1 ARHES

<PAfERAFF> 201942 H 13 A (/K) 13:30~18:00
<P > (KB F X R (V> b D.C., US)
<FAfEHERE >
N B 2= TR @ 7 v—>" (EC Group of Chief Scientific Advisors) 3 X O\h 4
B REER] (Chief Scientific Advisor) ([Z L5 A =37 F 7S EBME, G7 HFER
RN EEOBURREFIZH L TEY BOWRFENT R ZAEIT25K95, ~A47/n7 TR
F v 7 HGICBET HIEH (R JORERICHT 2824 5T) LA L, BATRD,
BEELVEDLZ L2 HIET,
<% &> GT7OBUMEFEMmRERE, %R, SEBUFREDS
<% O flL>
HADN B IIARIIE 7 0 R —F NMEF — 2 A R—THhH LR, PRSI, FEO
BUE AR, BEERIICH L NI o TNWD 2 & - L TRW I LSRG s o™,
FimigEim O RIL [Co-Chairs’ Summary] &L TEVF LB, ARSI TWNDHH2,

1 AARS (2019), HEREEMRIC T 2B 725N & BURD A o F— 7 = — 205 — BB 5 E R
Xy NI =2 7T AF v VB ROFEFICR S — . Chemistry & Chemical industry 72,
pp.393-394

K2 T ZBIFOERRFRM AT 4 2 web ~—37,
https://www.ic.gc.caleic/site/063.nsf/leng/h_97763.html, 202043 H7 7 & A&

(2) 88 8 EIEBRILEY = b

<BAfERARF> 2019411 A 10 A (A) ~13 H (k) #&H
<BAfESEET> N—=Ur bR (rr R, UK)
< PR >
H IR 5 5 B O F 7 b5 LR E SR BB ) L CRRFE TR L T\, %
m7 —~ 2R E L, {LFOBEMO R EmOBFE NS E»OBATHEE Y . RN ERT
DA EEREZ Y B CHRRICE T 24 0 2R D 7o i & I, im0 R I
RIA F_N—=/"=L LTLEDFELD, Q&F'aﬁéﬂ’(b\é AENEE 8B TH Y . [Plastics) %
T—<E L BT 42o0% v a m Tz %t : ONew Plastics, @Recyclability of
plastics. (®Degradation of plastics, @Measuring the impact of plastics,
<Z M E> AbFEENE BEE . HER SR RN E S
<t O fli>
HAMNGIZ AR TS, BeE 54, IJST (KRG 7 m R—Y ARG A L =D E T, H
) DI, ALF2 X CORFEIND R~ E&KE - BRICOWTEERaNS 2 S,
DREFIIART A F_—s3—& LT 2020 FEFIZAHTIE,
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fH2. BHUE (BEIIHARIOIF7L 7097 M)

B
(1) Horizon 2020 Framework Programme (H2020) M J 5 b F—4~NR—AHSitHEh =%
PSS Wit Vi AN

ErE eS|
+ URL :
httpsi//ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-search
- BREREEH © 2020 4 2 A
BB GEM ¥ — 7 — N2 lPlastics] # AL, 74+ —# A=Y 7 T [Connecting economic and
environmental gains - the Circular Economy| % 3&#R,

KRR LT 1407 s 7 A08EY (TH)

x H2020 FOTSRFyIBEETOT S L

20184 -Smart plastic materials with intrinsic recycling properties by design
-Methods to remove hazardous substances and contaminants from secondary raw materials

20194 -Microorganism communities for plastics bio-degradation
-Upcycling Bio Plastics of food and drinks packaging
-Sustainable solutions for bio-based plastics on land and sea

20204F -Raw materials innovation for the circular economy: sustainable processing, reuse, recycling and

recovery schemes

-Improving the sorting, separation and recycling of composite and multi-layer materials

-Pilot action for the removal of marine plastics and litter

-Develop, implement and assess a circular economy oriented product information management system
for complex products from cradle to cradle

-Understanding the transition to a circular economy and its implications on the environment, economy
and society

-Develop and pilot circular systems in plastics, textiles and furniture sectors

-Innovative textiles - reinventing fashion

-A common European framework to harmonise procedures for plastics pollution monitoring and
assessments

-Plastics in the environment: understanding the sources, transport, distribution and impacts of plastics
pollution

(2) El EAOEAKHA

® [3E] Mot - A/ N— 3 Ui (UKRI) (2L % [Plastics Research and Innovation Fund |
(2017 4F)

- Engineering and Physical Sciences Research Council (EPSRC), Innovate UK, Natural
Environment Research Council NERC)IZ L » CHfE i, 3 2D T 7 T 4 > T b
hE
(DLeadership and Knowledge Exchange: UK Circular Plastics Network funding (¥ 2.8

B (200 ARV R))
@Research: Plastics ‘Creativity’ funding (9 11 {8M (800 HAR > K))
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(®Business led research and development: Plastics ‘Innovation’ funding (¥ 14 (&M

(1,000 HAR > K))

UL] Bl - = x L X —&#TF (ADEME) | X % TOBJECTIF RECYCLAGE PLASTIQUES |
(2016 4F)

CHETT AT v 7 OFEFICET AR EED - DBk E ¥ ORPLAS T68 7y~ M &k
R

o [{A] 77 v RAygrERFF9EFT (IFREMER) (2 X% MERLIN Microplastics| (2016 4F)
+ The Abyss/POPSTAR — A new-generation fish-tagging system/Microplastics
c 4 SOBMIZH > THEM - OMPs i#Em, o7V T 0E OBAEm#EOAERE LTO
plastisphere, @iElE TD MPs, @@L F X YA = AL DI T ) o7

® [{A] [E TAFZEHERS (ANR) (2 X5 [MEPEEREEH O MPs, NPs) (2016 4F)

-5 DO HMITH - CTHEM - OFERES 77 F oMt 7 vt 2 Qv o% 7Y
VU BRI IERRESL, QBREE (k. HEREW. WEEAEY) OO, OUWEERBEIC
BT 5 MPs iy, WEEMICKT 2 G, ©MPs - NPs O#EHERYEG~DOBAT,
b MEREU 2 7 5

- 4 fE[RCTHAEHE 6,500 51

o [l Fo YEMHEEME (BMBF) 12L% “MICRO-FATE” Project
« KEFEIZHIT D MPs Ay b ARy b SRR TO MPs #Ea O 2 BN & L, K
EREMT (R =R~ U HR—L) 5 5 M OMAEZ M, AREE T TOT TN
DOEHE 7 & 225N T i ECEBRTIE,
s ANIVABRNVYHE RA Y% — (UFZ) BDHLERD T TR —T 7 =74 =
BENSH
- WFEE 41X BMBF 706 TRAZERD 1 {81 (82 H==—nr), 2021 /- CTHENE

RE
(1) BAEMHA

® DOE (m=x/F¥F—4) ZxLF—3hF - BAWETRLF—)mLRERICL S [Plastics
Innovation Challenge| (2019 4)

- 2030 FF £ TOERK EIEE b ST THEM . OWET 7 ZHAOEMEIROBRIE, @77 T4
TG M E A~ DAY TR - (LFRITFEORSE, @7 T ZH & @ InihiEd
By (7 7Y A7) TLHHMOBE, @V YA 7 1ETOEE LSRG OHHEL
TAF v 7 ORI, @ENTDO T TAF v I DT v THA I )N BT T, F = —2 DK -
FLAE A HERES 2 HAfr O BRFE

+ Manufacturing USA ®—#E4C& %5 REMADE Institute Z 8 U CTAZEA Fhi (1 12 (EH
(1,100 5 KV), 12-18 7m ¥ =7 ),
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® NSF (2%8#MH) Emerging Frontiers in Research and Innovation(EFRI) (2020 %)
- LAY E RS (DCheM) | 24EHE AT T A F v Voo =7 1 7 (E3P)
V=T Y U TRRENRRLE R EMEIERR, BERMEERR ., SR - TERE -
RFFRIRE & HIciER, DOE, NIST ¢,/3— hF—& L THH,
- FRERRY 33 &M (3,000 5 Rv), 157 =7 |

CRDS- FY2019-SP-07 EIUERFEARERMIRESE AREARBE T 2 —

43

SHEZH (RIS I



BERR X > /\—1

WiIEEEE ki IB— LEFE7zo— BE - TxIF—2=V k)

) — 2 — iy == TJrxOo—/1ZvbhU—4— &E-IX)F-I1ZvH)

A N—IFBRK BE LrtE7IO— (BI2RATA /R 3 VBRI M)
IR B ER (7075 LEBEHELEER)
4 4 USTPM B - SEEHSET O S LHEE
EAIIEF 70— EE-ITXIF—TZv K)
FEHRTEF BFAE®R (RIRAERFFT R FEHEEDR)
gl B/x TJIOo— EE-ITx)IF—1=v H)
A e 7xo— EE-ITx)IF—1=v H)
=F B JrO0— /1=y h)—Z— (F/Fo/AI— - HME1Zv )
=H A% 70— R A S/ N— 3 VI =Y )

KBBOEEHI LIy hETHBRAVLET,

CRDS-FY2019-SP-07

RIBRAME TS XA F v T Eg

~MEEWMEE L TDTSAF Y I D
ZEGER  EREHET 2 HDHBRRIRZE~

STRATEGIC PROPOSAL

Plastics Strategy in a Sustainable Society
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