Human exposure to micro- and (nano)plastics:
What drives citizens’ concern?

Picture credit: Juan Baztan
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How concerned are
citizens about plastic
pollution?
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Concern about plastic pollution in the
context of other environmental iIssues

Ly Resources, Conservation and Recycling
v LJI C Valume 147, August 2019, Pages 227-235

Full length article

Public attitudes towards plastics

Leela Sarena Dilkes-Hoffman & B, Steven Pratt, Bronwyn Laycock, Peta Ashworth, Paul Andrew Lant

Representative Australian sample

Table 1
Responses to ‘please indicate how serious vou think each of the following environmental issues are’.

Environmental Not Extremely Don’t
Issue SErious Serious know
1 2 3 4 5 [ 7 & 9 10

Environmental
1ssue

SD

Plastic in the
aceAn

|.49

The amount of
plastic waste

produced

I.58

The amount of
general waste
going to
landfill®

1.61

Water
pollution™”

Endangered
species and
biodiversity™

Natural
resource
depletion

{forest, water,

energyv)y”

Air pollution®*

1.78

Water
shortages™

1.91

Climate
change (global
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sharing of
unpublished
data slides

0 = not at all
concerned;

6 = extremely
concerned

Same pattern

across 13 4
countries; for

Poland & Greece .
1&2 reversed

Davison, White,
Pahl et al., rev. 3-

submitted —

Loss of

o marine
Contamination species

of seafood \\ \

Plastic
- pollutio
¥
Chemical/
Collapse i pollution
of fish
stocks

Mean level of concern (and 95% CIs) for
human health effects of 16 marine threats.

https://sophie2020.eu/

“ Foreon i s o
Concern about human health impacts of
.. plastics In the context of marine threats

N > 15,000
Europe +

Potential marine threat (highest
to lowest in order of concern)

5 Plastic pollution
15 Chemical/oil pollution
3 Loss of marine species
-+ 14 Contamination of seafood
9 Collapse of fish stocks
1 Human & animal sewage
in bathing waters
13 Drug-resistant microbes
in seawater
4 QOcean acidification
11 Harmful algae
-+ 6 Coastal overdevelopment
12 Invasive marine species
2 Sea-level rise
16 Flooding & storms
10 Jellyfish swarms
8 Drowning OF
= 7 Sunburn & sunstroke 'H


https://sophie2020.eu/

' UF,/ - Linking the marine environment to human health:
!ﬁ» [
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o = : : :
------ e s Microplastics in seafood
SR SEED =)
Beauticians Students Environmentalists
First “Oh my god” “seems a bit fake”; “ weird” “Oh my god”; “Oh my
response goodness”
Thoughts “it’s quite “Does it physically harm the fish?
on general | dangerous for the | Obviously | know it’s in their stomach but
impact world around us does it like poison them or something?”
basically”
Thoughts Concerns about MP in seafood: [...]so that was a moment
on human Get digested by animals. (S) for me of just thinking
health And then you eat the animals. (S) that zooplankton, that's the
You're eating those. (S) beginning of the food chain.
NEW - qual/quant ‘0s you can't afford to eat plastic can (E)

mental models study ou? (S)

with EFSA just started

Anderson, Grose, Pahl, Thompson & Wyles, Marine Pollution Bulletin, 2016 ¥ wien v PLYMOUTH




Concern about microplastics compared to other food risks

Anfibiotikaresistenzen
Mikroplastik )h Lebensmitteln
gentechnisch veranderte Lebensmittel

Reste von Pflanzenschutzmitteln in Lebensmitteln
Salmonellen in Lebensmitteln

Glyphosat in Lebensmitteln

Aluminium in Lebensmittelverpackungen oder -behaltnissen
Schimmelpilzgifte in Lebensmitteln
Lebensmittelhygiene in der Gastronomie
Kohlenmonoxid

Listerien in Lebensmitteln

Coronaviren auf Lebensmitteln
Lebensmittelhygiene zu Hause
Campylobacter in Lebensmitteln

3) (2)

Bundesinstitut fur
Risikobewertung (BfR)
Verbrauchermonitor, D

N=1,019

Germany
. (5) beunruhigt

B @

. weild nicht, keine Angabe

Angebot & Beratung Aktuell Unterstitzen

Fragen zu Konsum oder Recht? Hier finden Sie iiber 400 Antworten v

Online-Ratgeber

Mikroplastik - das konnen Sie dagegen
tun!

. (1) nicht beunruhigt

17 oA =
I 7 21 o C-5)
[ 29 21| 22 M0 R T0
[ 26] 23] 20 10 (—4)
23 15 (-3)
29 12] 20 8 I (-4)
[ 2] 16 24 16 (-5)
[ 22| 14| 15 15 I (-4)
13 20 34 21 G| (-2)
14 11 20 9 1 (-1)
[ 101 6 15 9 | (-2)
A6 16 IR -
(616 16 21

5 J4R3<]3 |

noch nichts davon gehort

Basis: 1.019 Befragte
Angaben in Prozent (Vergleich zu 02/2020 bezieht sich auf
die Anteile ,beunruhigt’/ Skalawerte 4 + 5: Prozentpunkte)

Already in 2016 German representative survey, around 60%
were worried about plastic particles in food and drinking

water (reported in SAPEA, 2019)
SXXZ
oy
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Expert concern and
reasons for actions
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MICR02020

INTEMATIUHALI‘.MEH[NCE \ = Af
20 LANZAROTE AND BEYOND* s

Microplastics science experts SR

How worried, if at all, are you about the current impact of a) everyday products
made of plastic / b) microplastics on a) the natural environment / b) human health?

B Natural Environment B Human Health

Please no 7
sharing of
. 6
unpublished
data slides 5
4
3
Main effect of nat 2
env vs. human
health, F(1,72) = ! | | |
Macroplastics Microplastics
69.95, p <.001, n2
=.493 Note. Scale from 1 (Not worried at all) to 7 (Extremely worried), N=73; Means and SE

Grinzner, Pahl, White & Thompson (2021), unpublished data — preliminary analysis

UNIVERSITY OF
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Stocktake of global actions to reduce the flow S

programme
of marine plastic and microplastic to the ocean
Pursuant to UNEA Resolution UNEP/EA.4/Res.6 OP 7a:
“Take stock of existing activities and action .......... with the aim Types of actions:
of the long-term elimination of discharge into the oceans” 1) Legislative,
| standards, rules;
TN e o 2) Working with
CW = gy g et i people,
99 oF . 9@‘% °% &’"‘o@ Qe 9%;3 “NAY 3) Technology &
Yy = :O(f\ A L O A ° B an Q S 2
ooty " Gog®ady o9 %00 9 _ Processes;
T T e A = o
,,,,,, : v .9 ;:fo:mé"fg“? o 700 g — 4) Monitoring &
oo e % | Analysis
AAAAAAA ;:,‘do -
Locations of at least one action (from survey) Snapshot OfaCt’O'?
S0 gle My Maps now, non-exhaustive

SR LN itat == UNIVERSITY OF
Analysis: Julie Goodhew, Francesca Tirotto & Sabine Pahl \j LVUI\é%I'SItat PLYMOUTH




Which type of impact or harm UN &

environment

dOeS the aCtIOn target? programme

Please no sharing of
unpublished data slides

Legislative, Standards, Working Technology Monitoring
Rulas with People and Processes and Analysis

Marine organisms-
Biodiversity-

Human health and wellbeing-

I
I
|
Ecosystem Services: [N
_
I
]

Food chain-

Econamics and Trade-

Al of the abowe-

=i
Pl
i
=
i
=
=

20 40 B0O0 20 40 60O 20 40 60
Frequency of response
Figure 23: Thpes of impacts or harms that the action is related to. (Respondents were asked to choose all that

applied.
TR UNIVERSITY OF
Analysis: Julie Goodhew, Francesca Tirotto & Sabine Pahl Wl\e/%rSItat ' PLYMOUTH




Evidence and lack of
evidence
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Communicating the absence of evidence

T e 4 T

B et b e Sy i Soraion Sy o ‘ - x . 5 . i .
e ~ |  Summary » The best available evidence suggests that microplastics and nanoplastics do
| not pose a widespread risk to humans or the environment, except in small

pockets. But that evidence is limited, and the situation could change if
pollution continues at the current rate.

Environment Internati

Volume 142, September 2020

Where is the evidence that human exposure to
microplastics is safe? Response
https://www.sapea.info/topics/microplastics/ o eame

Show more ~~

Forthcoming Response to
WHO report P
& “nce response
.. Communicating the absence of evidence
NMP in air . 15 . :
for microplastics risk: Balancing sensation
and food

and reflection

Toby Wardman ?, Albert A. Koelmans °, Jacqueline Whyte ?, Sabine Pahl & 49 =



https://www.sapea.info/topics/microplastics/

State of the evidence re

very good 5.00

Industry survey
UK 2018

good 400

harm

fall’ 300
2.00

poor

very poor 1.00

Thompson & Pahl, University of Plymouth, July 2018

Reported in Pahl, Richter & Wyles, 2020

garding plastic pollution

Science Magazine Feb 2021

-

PERSPECTIVES

TOXICOLOGY

Microplastics and human health

Knowledge gaps should be addressed to ascertain the

health risks of microplastics

By A.Dick Vethaak'? and Juliette Legler®

he ubiquity of microplastics (plastic
particles <5 mm, induding nano-
sized plastics <1 pm) in the global
biosphere raises increasing concerns
about ther implications for human
health (J-3). Recent evidence indi-
cates that humans constantly inhale and
ingest microplastics; however, whether these
contaminants pose a substantial risk to hu-
man health is far from understood. The lack
of crucial data on exposure and hazard rep-
resents key knowledge gaps that need to be
addressed to move forward.
Microplastics are created by the weath-
ering and breakdown of plastic objects, car
tires. clothine. paint coatines. and leakage

films growing on microplastics may be a
source of harmful microorganisms (2, 7).
Their ubiquity in the environment raises
serious concerns about their effects on
wildlife and ecosystems (I), but what are
their effects on human health?
Microplastics may enter the human body
through both inhalation and ingestion, po-
tentially causing health effects (see the fig-
ure). A parallel can be drawn with particulate
air pollution: Small partides (<2.5 pm), such
as those from diesel exhaust, are capable
of crossing cell membranes and triggering
axidative stress and inflammation, and have
been linked with increased risk of death from
cardiovascular and respiratory diseases or
lung cancer (3). This paralld provides ample
incentive to gather more information on the

wien
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Humans are exposed to different types
offibers and particles, including

10* particles/liter, with generally greater
particle counts for small-sized microplastics
(8). The first atmospheric measurements of
larger-sized, predominantly fibrous micro-
plastics indicate that plastic particles are a
relevant component of fine dust, with, for
example, deposition rates in central London
ranging between 575 and 1008 microplastics
per square meter per day (9). Increased ex-
posure through indoor air, direct swallow-
ing of house dust or dust settling on food
(10), and direct exposure to particles re-
leased from plastic food containers or bot-
tles, such as polypropylene infant feeding
bottles (1I), are of spedal concern. Larger
microplastics are likely excreted through
feces, or after deposition in the respiratory
tract or lungs through mucociliary dearance
into the gut (1, 2). Given the methodological
limitations and measurement bias toward
larger partides, existing analyses probably
underesimate human external exposure
and generally do not indude the fraction
of smaller-sized particles <10 pm, which
are likely more relevant to toxicity (1, 12).
Notably, internal exposure measurements of
plastic particles in human bodv fluids and

UNIVERSITY OF
PLYMOUTH



Types of evidence communication — Some examples

Science Media

Plastics
Evidence on quantitative risk assessments Microplastics revealed in the placentas
of unborn babies
1 .
08 I &l : s;:::zz’z;;:i:;um S | n g | e St U d y VS . Health impact is unknown but scientists say particles may cause

3 os | : sa . long-term damage to foetuses
§ . aphnia magna °
.g Z: : E - / Crassostrea gigas Sy nt h e S I S
g ol b : ' Ganjmarus fossarum
S 04 | | ripneustes gratilla P
é . 1 Hyalella azteca re S e n C e VS .
gx z: l : Calanus helgolandicus
<2l | A— Impact

R l i : ' Brachionus Iforoanus ) )

1.0E-03  1.0E-01  1.0E401  10E403  10E+05  1.0E+07  1.0E+09

Microplastic concentration (particles/L)
Besseling et al, CREST, 2018

Reporting uncer-
tainty / variance

Kevy to page sidebars
These sidebars are used in

A SCIENTIFIC Chapter 2 only. They are not
PERSPECTIVE ON

I What is known

https://www.thesun.co.uk/news/6871840/plastic-chemicals-food-

: applied elsewhers in this - -
: MICRO- report What ie partially k packaging-make-penis-smaller/
al 15 Ia Mo . . .
« ,NNBT%ReﬁJSng partialy https://news.sky.com/story/human-penises-are-shrinking-because-of-
pollution-warns-scientist-12255106
What is unknown
SAWPEA

UNIVERSITY OF
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https://www.thesun.co.uk/news/6871840/plastic-chemicals-food-packaging-make-penis-smaller/
https://news.sky.com/story/human-penises-are-shrinking-because-of-pollution-warns-scientist-12255106

PLASTIC CAN CAUSE
BIRTH DEFECTS

NGO campaign



The power of visual iImages

From the psychology, neuroscience and social science literature

Cognition:
attention, memory
‘ =3 , . ..
L 7 ‘ science prsteEtb=s, Motivation: Interest,
= flashbacks effort, elaboration

10)74 70% 100ms

of the brain of the sensory togeta Emotion: Fear
used for visual receptors are sense of the : !
processing in the eyes visual scene disgust, anger

Y ‘ |
[ Can be linked to tailoring, VI Su a IS Kﬁ ( Social: Sharing,

feedback and goal setting debate

Communicate messages quickly

g full q Overcome Behaviour: Can provide cues for
e language or action; potential to facilitate new
SEITH Bl TS0 knowledge actions, break habits

cf. Pahl et al., 2016; Holmes & Mathews, 2010; Nicholson- . oarriers
Cole, 2005; O’Neill & Smith, 2014; Sheppard, 2005; 2012

7 Lniversitat == UNIVERSITY OF
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Beyond visuals: Impact and Spread

The stakes are high:

" Human health, (unborn) baby health

= Male sexuality / microplastics in the placenta

" Our food, the air we breathe, the water out of the tap

Vosoughi et al., the spread of true and false news online, Science, 2018

C 100 - F 100k A - x — G 100k ‘
)

N _ 10 § 10K %) 10K { ‘

8 S 1 g @ 1000 -

S LOL = 1000- =4 ‘

o 8 0.10 = 5 100 j,
LL )

0.01 = 100 g 10 »

0.001 - ‘

: 10 - . — 0.00 =3

1 10 100 1000 10K 100K 0 10K 20K 30K 40K 0 5 10 15 20

Cascade Max-Breadth Unique Users Depth

~126,000 stories tweeted by ~3 million people more than 4.5 million times

g7s universitat UNIVERSLL Y OF
e Y wien ' PLYMOUTH




® Contamination?

Summary: Jenkins et al., 2020, Trends in Food Science and Technology

Factors that determine risk perception

Technical > natural hazards

Risk target

Number of people affected
Lack of controllability

Delay

Uncertainty / lack of
knowledge (MNP)
Correlation between risks

and benefits

WHAT GOES
IN THE OCEAN
GOES IN YOU.

RECENT STUDIES ESTIMATE THAT FISH OFF THE WEST COAST INGEST
OVER 12,000 TONS OF PLASTIC A YEAR. FIND OUT HOW YOU CAN HELP
TURN THE TIDE ON PLASTIC POLLUTION AT WWW.SURFRIDER.ORG/RAP

SUR

20
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Like - Comment - Share

) 4,192 people like this.
[ 2,983 shares

[J View previous comments

6 of 333
Another reason | don't like sushi!
16 hours ago - Like - &1
It's so ...but ma y
people don't see what's th wat ean,

etc...our water means so mu hld dl e it...l
all the trash that people thowm h e water,

d ..l do !Ik to poliute and wish others would

th nk the same

10 hours Lk -¢d 1l

"We treat our world as if we " d have
another one in the trunk." (Jane Fonda)
8 hours ago - Edited - Like

Oh wow
9 hours ago via mobiie - Like

Stop using plasti pecially
bottled water as we have h Vermont.
Re water container
4 h - Lik

m|vers|tat ' UNIVERSITY OF

PLYMOUTH




The power of strong emotions: disgust

‘ Contact, contagion
B “~—  Dead,
\ \.! T ?\& st(::ilised
= or
-
A - "" +
"- -
Taste test

Rozin et al., 1986, Journal of Personality and Social Psychology

{0 niversitdt B UNIVERSITY OF
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CANOLE
140 ROACH HOLDER
ot -
1y T 5
< 80| Direct disgust?
< 60 :
> Moral disgust?
40 |
207 No data on
0 = 5 £ : 5 & (micro-)plastics
:E 3 2§ ¢ et

Rozin et al., 1986, Journal of Personality and Social Psychology
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LIFICATION

The social amplification of risk framework

AND ATTENUATION
SOURCES OF INFORMATION SOCIAL INDIVIDUAL INSTITUTIONAL RIPPLE IMPACTS
INFORMATION CHANNELS STATIONS STATIONS AND SOCIAL EFFECTS
BEHAVIOR
Society
Persomal Individual Opinion Attention Atticude/ 1d Loss of
experience senses leaders filter attitude ot e"&’f% sales
changes el %
o\e§ é’fo% Financial
<
i ! t < '}(,om% < losses
S
Cultural and Decoding Political and Regulatory
social groups social action actions
Organizational
chan
i ! . ! ' ' | i
risk everts ) Directly Litigation
Direct Informal Government Intiitve affectad
communication social networks agencies heuristics persons
o , | Increase or
I I rganizatona ek
: t responses physical risk
Community
Voluntary Evaluation concern
organizations and Loss of
interpretation o A o
g Ompa® confidence in
: i t Mguse insttutions
' o 0"
Oser °\0¢
Indirect Professional News Cognition in Socil techa
communication information media sodal context protest _
brokers Society
Feadback and lteration

Kasperson et al., 1988; picture from Pidgeon & Barnett, 2013
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Key messages

High level of citizen concern about macro- and microplastic
pollution including human health impacts

Experts more concerned about environmental impact (?), but
lack of scientific evidence & debate even among scientists
People are exposed to different (social / media) messages
Including powerful visuals
Psychological and social processes can explain responses
and spreading of news -> social amplification

Risk is a societal issue between ‘technical’ risk assessment
and values, emotions, trust etc. (‘beyond mere facts’)

We need to understand public concern and behaviour to

ensure successful policy actions e -
G20 LNIversl #==3 UNIVERSITY OF
W S plymouTH




Contact: sabine.pahl@univie.ac.at

Sophie Davison Maja Griinzner  Mathew White 'Julie Goodhew Francesca Tirotto Isabel Richter Kayleigh Wyles

. ) ; g
Ana lytk:al SOURCES, FATE AND EFFECTS OF

. MICROPLASTICS IN THE
Methms o PROCEEDINGS OF THE GESAMP
INTERNATIONAL WORKSHOP
ON ASSESSING THE RISKS
ASSOCIATED WITH PLASTICS AND

TUTORlﬁL REVIEW . MICROPLASTICS IN THE MARINE

ENVIRONMENT

@9 ; The human dimension: how social and behavioural 1l ; somces, e s o
research methods can help address microplastics in _ PART 2 OF A GLOBAL ASSESSWENT
the environment - | : :

5. Pahl*™® and K. J. Wyles™ ! : PERSPECTIVE ON

MICRO-

The present paper il lustrates the breadth of reseanch methods in the Social and Behavouwnal Sgences and how i e - i @@ W ) PLASTICS

Cite this: DOL: 30 1035/ Gay

A SCIENTIFIC

these may be applied tothe ksue of emdronmental micropl astics. Microplastics are a human-caused problem

and we nead tounderstand the human dinension in order to address it Mine key points are emphasized in this

paper and follow from the key obsenation that humans, through their perceptions, decsions and actions, ane .

pivotal to the e of primany and secondary microplastics in the emaronment: (1) human parception and R I C h a d Th O m pso n
behaviour can be subject to systematic and rigorous sdentific study, using theory- based hypothesis testing,

messurement and statistical analysis; ) qualtative s can explore new areas of research and provide

novel in-depth insights: (3] best practice and n wmendations exig for measuring ]

quantitative cross-sectional approaches can test how |q::.r|‘l.il'|t soaal fadors are for key outcomes [eq.

the role of perceived risk, values, sodal norms for I:n-.-rs\m

oompare randomised groups and sb

urique to ressarch with peaple: 7] e e ge « rsigns, new ' miverSitét UNIVERSITY OF

reguilation, education programmes should be developed baed on sclentific insights into hurman th..l.lqht 9

and behaviour and then evaluated sysematically; [B] socal researchers should work towards developing P I Y MO | | I I I
standardized tooks and protocols and (8] zocial research on microplastics and its deEminants k& in its WI ‘ n
NZaniz~

IN NATURE AND SOCIETY
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Additional slides if questions
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Economic
sectors

4 suopes’IuUNWWo’) §

The plastic system

Sectors using plastics

Textiles and (intermediate and final
clothing consumption
Construction Food and
RAN e e c oodan Cosmetics
- f i Terrestrial drink
i | Agriculture transport and personal

A - i ; r|. care
4 o M :
C » .~ I

ﬁ% —) . g OOTT p o ] Shipping

;i ourism | - isheries and ) 1 0

Recycling 1"". 2 Aquaculture

i
Reuse, ep(\
remanufacture A

of products and services

Waste and
wastewater
management

Microbeads in products,
accidental releases,
Pplastic blasting,
degradation of buoys,
loss of nets

.
Society in : ,
' = b :
- E G :
At - E 'S
Flnal cdnsumptlon
by citizens
= litterin
il ¢
microﬁb;es/
microbeads,
bio-filters loss of packaging,
re wear,
accidental releases
H TERRESTRIAL
EnV'ron- ENVIRONMENT : TY o= B A
1 1N
ment Lan(i.ffll",f - Washed out dnd,!,1,!, s _—
e windblown
&% waste from
landfills
%
1 )") \’ l
\Hu
- = < s
|
o
Pahl, Richter & Wyles, 2020 oy >
S -

Plastic producers
1 and converters
i (including Packaging)

%‘

ECONOMY
Accidental
orvoluntary
releases
SOCIETY

Raw material inputs
9 \ ~ W fossil fuels andlagricultural

)- ,\‘ material foribioplastics
)
|- "

MARINE
- ENVIRONMENT

Macro-, Micro-
Nanoplastics

Perceptions &
communications
drive concern
and action

Credit: GRID-Arendal and
Maphoto/Riccardo Pravettoni

http://www.grida.no/resources/6908

> Lniversitat

' UNIVERSITY OF
wien

PLYMOUTH




27

Microplastics publication trends 1986 - 2019

b | Toxicology - 600 v
( ) I | Science technology other topics 3
800 ~ .| Chemistry Q
B Engineering 0 &
| Marine freshwater biology 150 =
.| Environmental sciences ecology 2
—+— Number of documents every year in the past o
= 600 — Exponential trend line 2
() - 400 ©
= 2 ©
Hl E 5
- - 300 = =
S 400 - * Increase in MP in food publications; = =
g * social & behavioural science publications \ = 3
. = e,
o not represented yet Nl 200 = >
a P Y H = S
200 - N N
- 100 ©
i)
()
=
0 - . 0 -,C\C,U
1990 1995 2000 2005 2010 2015
Year
I itAt === UNIVERSITY OF
(b) Distribution of different research directions and number of papers for MPs per year. & [[5 Lvr\]/l\e/%rSItat PLYMOUTH
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European Centre for

Environment & Human Health

Please no sharing of
unpublished data slides

64

)

]
h

-]

Mean response (mean+Cl)
= Extremely concerned)

Not at all concerned, 6

(0=

=
|

w
|

a3
h

Republic of Ireland

Concern about human health

Impacts of plastics in the
context of marine threats

Australia Belgium Bulgaria Czech Republic
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SPHIE Is funded by the European Linlon's
Harman 2020 research and innevatian

programime, grant agresment Mo TT4567.

BET10162 126114 13143 1 8 15 5 B 710166 1211 2 4 13149 1 3155

Potential marine threat

Davison, White, Pahl et al., rev. submitted

T E1016 2126 11 4131 914 3 15 5

Seas, Oceans & Public
Health in Europe

Linking oceans and health research

https://sophie2020.eu/

N > 13,000
Europe + Oz

Potential marine threat

. 1 Human & animal sewage
in bathing waters

+ 2 Seaevel rise

= 3 Loss of marine species

* 4 Ocean acidification

+ 5 Plastic pollution

» 6 Coastal overdevelopment

= 7 Sunburn & sunstroke

« 8 Drowning

+ 9 Collapse of fish stocks

= 10 Jellyfish swarms

= 11 Hamful algae

+ 12 Invasive marine species

.13 Drug-resistant microbes
in seawater

= 14 Contamination of seafood

« 15 Chemical/oil pollution

+ 16 Flooding & storms

Figure 2: A country breakdown of
mean concern (and 95% CIs) for 16
marine threats - plastic pollution
indicated by circle.
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— —- 3 Marine species/wildlife protection
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15 Behaviour change to improve
health/wellbeing
9 Sustainable aquaculture
- 13 Sustainable shipping
8 Health/wellbeing effects of spending leisure
time in and around marine environments
6 Health/wellbeing effects of living by the sea
11 Biotechnology from marine organisms
- 10 Jellyfish swarms and algal growth
14 Deep-sea mining
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Bostrom et al. (2018):
Communicating risks: Principles and challenged

Shannon-Weaver Model of Communication: sender, message, receiver

Exposure and
Attention

3! Understanding

T

Evaluative
reactions and
behavioral

tendencies

Behavioral
response

Fig. 11.1 Key components of risk information processing

Conversational implications / interpretation; nuance
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Risk Perception and Communication Unplugged: Twenty
Years of Process'

Table 1. Developmental Stages in Risk Management (Ontogeny
Recapitulates Phylogeny)

® All we have to do is get the numbers right

® All we have to do is tell them the numbers * Empower

® All we have to do is explain what we mean by the numbers ‘them’

® All we have 10 do is show them that they’ve accepted similar risks * Co-create
in the past the future

® All we have to do is show them that it's 2 good deal for them

® All we have 10 do is treat them nice * Co-create

® All we have to do is make them partners science

® Ali of the above

Fischhoff, 1995 at g{%’ﬁggﬁg




Monthly news items on microplastics 2017/18

Global -
FULL PAPER Challenges =

Framing of Risk www.global-challenges.com

On the Creation of Risk: Framing of Microplastics Risks
in Science and Media

L)

UNIVERSITY OF
PLYMOUTH

Carolin Vilker,* Johanna Kramm, and Martin Wagner

* Most scientific studies (67%) frame microplastics risks as
hypothetical or uncertain, while 24% present them as established.

* |n contrast, most media articles reporting on microplastic impacts
(93%) imply that risks of microplastics exist and harmful
consequences are highly probable.

* The creation of simple narratives (journalists) and the emphasis on
potentially negative impacts (scientists) contribute to this

Inconsistency. I
gers Lniversitat Gy UNIVERSITY OF
e wien PLYMOUTH




PLASTICCANCAUSE (| &, -
BIRTH DEFECTS | (o

Plastic can cause cancer, heart disease and Alzheimer’s
Chemicals in plastic can cause cancer, heart disease, Alzheimer’s, dementia, Parkinson’s,
arthritis, impotency and even harm babies in the womb.
Scientific evidence is piling up. It's becoming impossible to ignore, inevitably pointing in the same

direction. Plastic is everywhere: plastic particles, nanoplastics, microplastics are in food, drinks
(tap water and bottled water) and in the air we breathe. For example, from the wear from car tyres
in the air and microfibres from synthetic clothes. Cosmetics also contain plastic: lipstick, mascara,
nail polish, anti-aging cream... The list goes on and on and on.



How visual images may trigger behaviour

Impact visualisation Immediate reaction

Viewer: That’s awful! | ought to

be more careful with plastics

Later consequences
(vivid image comes back)

Cue: Person preparing  Cue: Person seeing
for shopping trip plastic bag in the
environment

https://doi.org/10.3389/fpsyg.2016.00092

Adapted from Pahl et al., 2016,

End result: Reduced I must remember to

take my own bags —

plastic waste that looked terrible A LD phels T g

before it does more

damage SITY OF
OUTH



https://doi.org/10.3389/fpsyg.2016.00092

Social amplification vs.

Make sense Develop scenarios i
of the present based on narratives attenuation
& explore and models

the future

Emerging

Generate risk

o Conductor management
R I S k Facilitate option
Review risk Validate & formulate
Communicate strat
Governance ‘s .- e |
and decisions Act on the factors Develop
that contribute to precautionary
risk emergence approaches
Option 3 Option 4
Modify the risk
Reduce vulnerability appetite in ling
with new risk
Implement strategy Option 5 Option 6
LIse risk governance
instruments to Do nothing

manage familiar risk

IRGC (2015). Guidelines for Emerging Risk Governance.
Lausanne: International Risk Governance Council (IRGC). Figure 3: IRGC Emerging Risk
Available from: www.irgc.org Governance Guidelines
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