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= Systemic research approach: Holistic view of the “plastic
system®

Problem: , Plastics in the environment”

Production patterns
and everyday use of
plastics

SOCIETY

Environmental effects
and entry routes

NATURE

» Social-ecological risk perspective
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Social-ecological definition (Renn & Keil 2008)

Systemic risks are...

...Slde effects of normal system operation
..affect various systems

..complex

..uncertain regarding causal connections

..Characterized by ambiguous perceptions

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016
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Ecotoxicological risk
Human toxicological risk

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016



Conceptual approach: “Systemic risks”
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Plastic particles contaminate food 17.11.2013
Unterschatzte Gefahr: Plastilcteilchen verunreinigen Lebensmittel

Sie verbessern die Reinigungskraft von Duschgels und die Schutzwirkung von Sonnencremes - winzige
Plastikkiigelchen. Doch wissenschaftler schlagen Alarm. Denn es besteht der Verdacht, dass die Partikel iiber
die Umwelt in die Lebensmittel gelangen und sich im Kdrper ablagern.

02.06.2014

N DR d e Ratgeber

IJas Beste am Norden Yerbraucher

Microplastics in mineral water and beer

Mikroplastik in Mineralwasser und Bier

Ecotoxicological risk
Human toxicological risk
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www.bfr.bund.de ;-l'j.r Bf R

d it fir Rislkobewertung [ )
/—)(—\
Mikroplastikpartikel in Lebensmitteln r

Stellungnahme Nr. 013/2015 des BfR vom 30. April 2015 Bundesinstitut fir Risikobewertung

Risk evaluation
Statement:

* No particles detected in food Ve

« But lack of methods to assess the
phenomenon comprehensively

N\

Risk communication

Ecotoxicological risk
Human toxicological risk
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Risk perception

5 BFR

Bundesinstitut fir Risikobewertung

»

Compared

to 2015

Antimicrobial resistance (-6)

Genetically modified foods (—4)

Plant protection product residyes in foods (=5)
Microplastics in foods (")

Food poisoning, infections? (—10)

Food hygiene in gastronomy (-5)
Hormone-like substances in body care products (")
Unbalanced diet (-3)
Pyrrolizidine alkaloids in teas (")
Glyphosate in the food chain (")

Food hygiene at home (—4)

' [n 2015 the wording was "food poisoning/foodborne infections caused by bacteria”

Shown: Percentage “concerned” (4 + 5 on the scale)  Basis: 1,010; figures given as percentages (compared to 2015: percentage paints); *not asked in 2015

BfR Consumer Monitor, 02/2016
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Micro-plastics
I I 2 Unilever's position

%%%a‘ “We decided to phase-out plastic

Unilevev scrub beads from personal care
products [...]"

Reputational risk?

Bundesinstitut fir Risikobewertung

— Risk evaluation
[ ]
‘ ° ® o o
e ®
(Y. V4
Legislation Congressional Record  Committees
CONGRESS.GOV
Risk prevention Quick Q Advanced Q Browse
Current Legislation |E| Examples: hra, sres9, "health care”

Hotne = Ledisiation = 114th Congress = HR.1321

H.R.1321 - Microbead-Free Waters Act of 2015

1 dth Congress (2015-2016) | Get alerts

Ecotoxicological risk
Human toxicological risk
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Risk perception
-—— e
F i BFR

Reputational risk?
Bundesinstitut fir Risikobewertung
Risk evaluation
Risk prevention

N\

Risk communication

Ecotoxicological risk
Human toxicological risk
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Characteristics:

= Multiple actors with different perspectives, understanding and
perception of risks

= Interconnected risks: Risk amplification, production of new risks,
Influence on decision-makers

Task for science:
» Take a holistic view of the system in order to
= Structure and evaluate hints and facts
= |dentify actors and their specific role (risk producers/risk bearers)

= Develop solution strategies

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016 10



Institute for
Social-Ecological

Conceptual approach: “Systemic risks” Rosoarch | B

Social-ecological, systemic risk perspective (Keil et al. 2008)

Unintended side effect

<

Plastics in the Supply system
environment e.g. food

NATURE SOCIETY

) 4

Possible risk
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RAW

MATERIALS PROCESSING

DISPOSAL

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016

Institute for
Social-Ecological
Research

»

12



Research areas

Microplastics

How do we cope
with plastic
waste in the
environment?

DISPOSAL
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Research areas

Microplastics

How do we cope
with plastic
waste in the
environment?

| Marine Litter

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016
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Others (indude sectors such
as consumer and household
appliances, fumniture,
sport, health and safety)

39.6%

Agriculture Packaging

Electrical &
Electronics

Building & Construction

European plastics demand* by segment 2013
Source: PlasticsEurope (PEMRG) / Consultic / ECEBD
* EU-27+NOJCH
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Sustainable consumption
» Reduction of packaging in the food
sector What can be
mmP done to reduce

= Analysis of consumption practices
and lifestyle-specific importance

Analysis of practices, marketing and
sustainability strategies of producers
and retailers

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016

plastic usage?
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Can we replace
conventional plastics
with sustainable
materials?

Bioplastics

RAW
MATERIALS

PROCESSING

Sustainable biopolymers

What can be
done to reduce
plastic usage?

Biodegradable plastics for packaging
based on non-fossil resources

= Evaluation of necessary chemical
characteristics

Evaluation of degradability

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016
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Can we replace
Bventional plastics
sustainable

MATERIALS PROCESSING S

What can be
done to reduce
plastic usage?

"I\/Iicroplastics -

How do we cope
with plastic
waste in the
environment?

' Marine Litter
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e

2

Financial risk §

i

Health risk

Plastics in the

» Motivation for

cooperative action

Reputational risk

_ Ecological risk
Regulatory risk

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016 19
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Transdisciplinary research approach
» Integrative, holistic view

» Interdisciplinary team

» Involvement of societal actors

= Contribution to societal as well as scientific issues related to
plastics

» Comprehensive understanding of the associated risks

» Practical solutions to manage, reduce, and substitute plastics

European Conference on Plastics in Freshwater Environments, Berlin, 21-22 June 2016 21
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