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PLASTIC IS A FANTASTIC MATERIAL, BUT WE NEED
REGULATIONS, NOW!

e PLASTIC IS FANTASTIC, AND WILL SOLVE ALOT OF OUR COMMON GLOBAL
PROBLEMS (ANDRADY, 2009)
* FOOD PACKAGING
INFRASTRUCTURE
LIGHT TO TRANSPORT
AIR-SPACE TECHNOLOGY
ETC. ETC

(CLEAN MATERIAL)¢
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OUTLINE OF THE TALK

 STATE OF THE RESEARCH:
NEED FOR UNIFIED RESEARCH METHODS
* POLICY-RESEARCH INTERACTIONS:

NEED FOR DEEP SYSTEMIC CHANGES
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* POLICY:

WHAT LESSONS CAN WE DRAW FROM THE MONTREAL PROTOCOL, WHICH ENABLED
PHASING OUT OZONE-DEPLETING SUBSTANCE CFCS¢

NEED TO APPLY THE PRECAUTIONARY PRINCIPLE
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1. STATE OF THE RESEARCH: IMPACTS ON EARTH’S
CYCLES
* LIKELIHOOD OF BIOGEOPHYSICAL CHANGES IN EARTH’S CYCLES SUCH

AS CARBON CYCLE IN THE MARINE ENVIRONMENT AND SOILS
(VILLARRUBIA-GOMEZ ET AL., 2018; GALGANI & LOISELLE, 2021; RILLING ET AL., 2021)

e PLASTICS ADDED TO EXISTING PLANETARY BOUNDARIES AS PART OF
“NOVEL ENTITIES”, ALREADY TRESPASSED (PERSSON ET AL., 2022)

POLICY ANALYSIS

Outside the Safe Operating Space of the Planetary Boundary for Novel
Entities

Linn Persson*, Bethanie M. Carney Almroth, Christopher D. Collins, Sarah Cornell, Cynthia A. de Wit*, Miriam L. Diamond,
Peter Fantke, Martin Hassellov, Matthew MaclLeod, Morten W. Ryberg, Peter Segaard Jgrgensen, Patricia Villarrubia-Gémez,
Zhanyun Wang, and Michael Zwicky Hauschild
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1. STATE OF THE RESEARCH: IMPACTS ON " """
ECOSYSTEMS AND SPECIES

* MANY UNANSWERED QUESTIONS: HOW DOES PLASTIC FLOW, WHERE DOES IT GO, HOW
AND HOW FAST DOES IT BREAK DOWN, WHAT IMPACTS DO PLASTICS AND ADDITIVES
SUCH AS PLASTICIZERS HAVE ON HUMANS AND OTHER SPECIES?

* SO FAR HARD TO MEASURE EFFECT ON COMMUNITIES OR BIOME LEVEL (HUANG ET AL, 2021;
KHALID ET AL, 2021).

* HARD TO COMPARE STUDIES (EXAMPLE FROM MY OWN RESEARCH).

e LACK OF STUDIES MEASURING TOXICITY EFFECTS IN SITU, WITH WEATHERED PLASTIC RATHER
THAN CLEAN PLASTIC IN A LAB ENVIRONMENT (cYVIN, 2022)

HOWEVER: WIDESPREAD EVIDENCE TO SUPPORT THAT PLASTIC AND ADDITIVES HAVE NEGATIVE
IMPACTS ON SPECIES AND ECOSYSTEM HEALTH BOTH THROUGH PHYSICAL DAMAGE AND

CHEMICAL TOXICITY




RECOMMENDATION 1: TO ADVANCE RESEARCH

DIVERSITY OF RESEARCH METHODS AND PROTOCOLS LEADS TO CHALLENGES IN KNOWLEDGE-BUILDING
NEED FOR HARMONIZED RESEARCH METHODS FOR:

MICROPLASTIC MONITORING IN ARCTIC REGIONS

UNDERSTAND HOW PLASTIC FLOWS: E.G., BOTTLE TAGS (DUNCAN ET AL., 2020)
COASTLINE MONITORING: EU MICROLITER ASSESSMENT PROTOCOL, OSPAR

SEDIMENT ANALYSIS (FRIAS ET AL., 2018)
INDICATOR SPECIES: E.G. NEPHROPS NORVEGICUS (JOYCE ET AL., 2022)

PROTOCOLS FOR SEDIMENT (BELLASI ET AL., 2021) AND WATER ANALYSIS (LEE AND CHAE,
2021) A VARIETY OF ANALYTICAL STRATEGIES ARE DISCUSSED, WHILE

PROTOCOLS FOR BIOTA ANALYSIS (HERMSEN ET AL., 2018 & TSANGARIS ET AL., 2021)

THESE NEED TO BE REVIEWED BY THE SCIENTIFIC COMMUNITY AND ADOPTED, ADAPTED OR
REPLACED
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1. STATE OF THE RESEARCH: HUMANS

EXPERIMENTS CANNOT BE CARRIED OUT ON HUMANS FOR OBVIOUS

ETHICAL REASONS; WHAT CAN BE DONE IS QUANTIFY EXPOSURE. PLASTICS
FOUND IN:

* HUMAN LUNG TISSUE

» DRINKING WATER

* FOOD (MORE THAN SEAFOOD)
* PLACENTA

* NANOPLASTICS WHERE?



2. POLICY-RESEARCH INTERACTIONS

e PUSH-AND-PULL DYNAMIC BETWEEN RESEARCHERS AND
POLICY-MAKERS (WATSON-WRIGHT, 2005)

* THIS HAS BEEN THE CASE BEFORE WITH OTHER
ENVIRONMENTAL CHALLENGES SUCH AS THE OZONE LAYER
DEPLETION WITH CFC AND CLIMATE CHANGE

* 3 SCENARIOS ACCORDING TO OUR MODEL

HOW CAN WE ESTABLISH A CONSTRUCTIVE COLLABORATION
BETWEEN RESEARCHERS AND POLICY-MAKERS? ® NTNU

Norwegian University of
Science and Technology
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2. POLICY-RESEARCH INTERACTIONS

CHALLENGES FOR POLICY-MAKING:

* UNDERSTANDING THE SCIENCE AND WHY SOME QUESTIONS CANNOT BE
ANSWERED EXPERIMENTALLY

* UNCERTAINTY IN SCIENTIFIC RESULTS AND HOW TO MANAGE IT

* UNDERSTANDING THAT THE MORE WE KNOW, THE MORE WE REALIZE WE
IGNORE AND WHY WE CANNOT WAIT TO SOLVE EVERY QUESTIONS TO ACT

* RECOMMENDATIONS GIVEN IN RESEARCH PAPERS ON MARINE POLLUTION,
“ONLY” ADDRESS ‘SHALLOW LEVERAGE POINTS’ OR DOWNSTREAM
MANAGEMENT OF PLASTIC RATHER THAN UPSTREAM, SYSTEMIC PROBLEMS

(RIECHERS ET AL., 2021)
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RECOMMENDATION 2: TO ADVANCE RESEARCH —
POLICY INTERACTIONS

* EXPRESS FINDINGS CLEARLY AND COMMUNICATE BEYOND PEER-REVIEWED PAPERS

* GIVE CLEAR RECOMMENDATIONS AND DO NOT UNDERPLAY THE IMPLICATIONS OF YOUR
FINDINGS

« GIVE RECOMMENDATIONS ADDRESSING DEEPER LEVERAGE POINTS FOR SYSTEMIC CHANGES
(RIECHERS ET AL., 2021)

* ESTABLISH COMMUNICATION BETWEEN RESEARCHERS AND POLICY-MAKERS AT VARIOUS LEVELS

* DO NOT WAIT FOR SCIENTISTS TO ANSWER ALL THE QUESTIONS BEFORE DEVELOPING
AMBITIOUS POLICIES, APPLY THE PRECAUTIONARY PRINCIPLE TO PROTECT LIFE



3. POLICY-MAKING: WHAT CAN WE LEARN FROM THE
MONTREAL PROTOCOL AGAINST CFC AND THE
OZONE LAYER DEPLETION®

* SUCCESSFUL INTERNATIONAL COOPERATION FOR A COMPLEX PROBLEM
* SCIENTISTS INVOLVED

* UNCERTAINTY WAS EMBRACED: FLEXIBLE INSTRUMENTS PUT IN PLACE THAT COULD ADJUST
REGULATIONS AS THE EVIDENCE BECAME CLEARER

© NTNU

wegian University of
Suence and Technology
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RECOMMENDATION 3: POLICY-MAKING

Science and Technology

ADOPT THE PRECAUTIONARY PRINCIPLE... NOW!
WORK TOWARDS A STRONG GLOBAL PLASTIC TREATY!

DO NOT LEAN ON THE CONSUMER LEVEL FOR SOLUTIONS: «THE
PLASTIC MONSTER» - «JUST DON T DO IT» = NOTHING WRONG FOR
COMMUNICATIONS, BUT A DANGEROUS TRACK TO FOLLOW...



CROSS-DICIPLINARY COOPERATION

Interdiciplinarity often ends up as diciplines working together rather than
diciplines understanding each other and working in the
interface /borders between diciplines.

Lack of material scientists and polymer experts as well as economists
and representation from privat industries and governements.

Lack of formal bodies, formal requirements, required metadato from
analysis and sampeling, lack of relevant polymer information and lack
of socio-economic analysis.
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