The Future of our Oceans -
How to Fight Marine Plastic Pollution

£ swissendo

BEMKREFHARRT

Research Institute for Humanity and Nature (RIHN)
T603-8047 F#BTHALR LEHEARIL4E7-4
Motoyama 457-4, Kamigamo, Kita-ku,

Kyoto 603-8047, Japan

http://www.chikyu.ac.jp

Biblioteca Parque Estadual, 10 - 11 November 2015 %
Rio de Janeiro

University of Zurich (UZH)
Department of Psychology

Heinz GUTSCHER, PhD

Prof. Emeritus of Social Psychology

President of the Swiss Academy of Humanities and Social Sciences (SAHS/SAGW)

Chair of ProClim, Forum for Climate and Global Change, Swiss Academy of Science (SCNAT)

Member of Future Earth Science Committee

Member of the Scientific Advisory Board of Swiss Biodiversity Forum, Swiss Academy of Science (SCNAT)
Member of ILEK management team, Research Institute for Humanity and Nature (RIHN), Kyoto

Preferred mailing address:
Gustav-Gull-Platz 4
8004 Zurich

Switzerland

heinz.gutscher@uzh.ch

http://water.usgs.gov/edu/gallery/global-water-volume.html

http://water.usgs.gov/edu/gallery/global-water-volume.html

http://water.usgs.gov/edu/gallery/global-water-volume.html




Overview

1) Global challenges and priorities
nse — Future Earth

The great acceleration (1) The great acceleration (11)
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Complex challenges in the Anthropocene:
navigating within multidimensional boundaries
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Also in: WORLD SOCIAL SCIENCE REPORT 2013: Source: K. Raworth (2012), “A safe and just space for humanity: Can we live within the doughnut?" discussion paper,
CHANGING GLOBAL ENVIRONMENTS “ISSC, Oxfam, Oxford, based on J. Rockstrom et al. (2009), "A safe operating space for humanity”, Nature, Vol. 461, pp. 472-475.
UNESCO 2013, p. 87

Planetary boundaries (11)
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Targeting the Sustainable Development Goals (SDG’s) Targeting the Sustainable Development Goals (SDG’s)
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' — What did we get after more than 30 years
CI e n Ce r eS po n SeS of scientific investment in global environmental

change research (GEC)?




...and (2) a pile of high-level publications
some of it policy relevant, ...
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(1) A enormous amount of systems knowledge
about our planet ...

...but (3) the total
investment all in all had =

a very limited impact!

[at the global emergent scale at 39
which it really counts]
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The wake-up call to GEC science... The Future Earth narrative

Future Earth @
« Build and connect global knowledge! 013

/
* Intensify the impact of research! LI V\LC,.,.R..E, fm
. . s
* Find new ways to accelerate sustainable development!

1980




Future Earth was created by the Science and
Technology Alliance for Global Sustainability
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Models of knowledge production and implementation (1)

Research
funding Consultantsand ‘Translators’
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The ‘linear pipe model

Stafford-Smith, Moser et al. (forthcoming)

Models of knowledge production and implementation (2)
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The “co-design and co-production” model -
The knowledge arena: sustainability science as a collective learning process

Cornell et al. (2013). Opening up knowledge systems for better responses to global environmental change. Environmental Science & Policy, 28, 60-70.
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Flooding

D

tp://blogs.nature.com/news/2012/09/why-has-the-yangtzé-river-

|

http://mohitezistclass.persianblog.ir/post/494/ ©ChinaFotoPress via Getty Images




Eutrophication

ww.ibtimes.com/lake-erie-algae-bloom-crisis-putting-pressure-ohio-
farm-states-tackle-agricultural-1660240

Eutrophication Acidification
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http://www.chinadaily.com.cn/china/2010-06/29/
content_10032159.htm

Plastic pollution Plastic pollution

Extract from http://oceantoday.noaa.gov/trashtalk_specialfeature/




Plastic pollution Plastic pollution
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Video still from http://oceantoday.noaa.gov/trashtalk_specialfeature/
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Video still from http://oceantoday.noaa.gov/trashtalk_specialfeature/

http://oceantoday.noaa.gov/trashtalk_specialfeature/




http://www.hometowndumpsterrental.com/blog/student-plans-create-first-ever-

Plastic pollution map-depicing-foating-plastcocean BT Plastic pollution

’

‘ Rest : http://ird.buffalohair-jage.com/2013/09/23/i-told-them-if-they-destroyed-the-
et sea-they-didnt-listen/

2]

http:/www.greenerpackage.com/waste_reduction/quarter-million_tons_plastic_pollution_found_oceans

Plastic pollution

tistudent.societyforscience.org/article/plastics-sea-create-raft-problems

Plastic fragments up to 2 inches observed in this 5 week old Rainbow-fish. http://www.meteoweb.eu/2014/09/ambiente-tossine-inquinamento-plastica-avvelenano-gli-uccelli/328698/



Plastic pollution

s so tiny,likesaplastidmicrobeadifromiyoligfaceiwashh

Somatimas, el

http://oceantoday.noaa.gov/trashtalk_specialfeature/

Marine plastic debris
— analysis and
solution paths

Plastic pollution

http://hydrationanywhere.com/5-shocking-ways-bottled-water-
is-ruining-our-planet/

Plastic waste input from land into the ocean

Estimated total production of plastic waste in 192 costal countries (2010):

275 million metric tons (MT)

Estimated 1.7- 4.6% of total plastic waste production is leaked into the ocean.

Estimated production of plastic waste within 50km distance to ocean is 99.5 million MT ,
of this, 31.9 million MT are classified as mismanaged, of this estimated 15-40% is
leaked to the ocean.

Estimated leakage to the ocean in 2015: 5.5 to 14.6 million MT

Without drastic waste management infrastructure improvements
this amount is predicted to increase by an order of magnitude by 2025.

Mismanaged 15% marine 25% marine  40% marine

Year plastic waste debris debris debris
[MMT/year] (MMT) (MMT) (MMT)

2010 31.9 4.8 8.0 12.7
2015 36.5 5.5 9.1 14.6
2020 41.3 6.2 10.3 16.5
2025 69.9 10.5 17.5 28.0
Cumulative 618.7 92.8 154.7 247.5

J. R. Jambeck, R. Geyer, C. Wilcox, T. R. Siegler, M. Perryman, A. Andrady, R.
Narayan, and K. L. Law, “Plastic waste inputs from land into the ocean,”
Science, 2015, Volume 347, Issue 6223, 768-771.



Sources, drivers, solutions (1) Sources, drivers, solutions (2)

+ 80% of leakage originates from land-based sources,

20% comes from fisheries, fishing vessels, ocean liners,
offshore platforms etc.

Over 50% of land-based plastic-waste leakage originates in
just five countries:
* China,
¢ Indonesia,
« the Philippines,
¢ Thailand,
* and Vietnam

These are the five focus countries for action
{Souroe: Ocean Conservancy & McKinsey Center for Business and Environment (2015). Stemming the Tide:
and-based strategies for a plastic-free ocean, p. 7)

Ocean Conservancy & McKinsey Center for Business and Environment (2015).

Stemming the Tide: Land-based strategies for a plastic-free ocean, p. 7.

Sources, drivers, solutions (3)

» Reducing post-collection leakage within the collection system is

done by...
...optimizing transport systems to eliminate illegal dumping,
...and by closing or improving dump sites located near waterways.

Ocean Conservancy & McKinsey Center for Business and Environment (2015).

Stemming the Tide: Land-based strategies for a plastic-free ocean, p. 8.

» Of all land-based leakage @ S

75% comes from uncollected
waste and 25% leaks from within

the waste-management system Ocean leakage does not stop

h g - y once waste has been collected
itself (!): Causes are improper

dumping, poorly located or Collected l
uncontrolled formal and informal
dump sites.

Uncollected

Two solution paths:
Increase collection rate and
reduce post-collection leakage

Ocean Conservancy & McKinsey Center for Business and Environment (2015).
Stemming the Tide: Land-based strategies for a plastic-free ocean, p. 7.

Coast near Lima, Peru. Photo H. Gutscher 2014



Sources, drivers, solutions (3)

* Increasing waste-collection rates by expanding collection service.

The weighted average collection rate in the five focus countries should
be doubled, from roughly 40 percent to nearly 80 percent.

Using a variety of waste-to-fuel (e.g., gasification) or waste-to-energy
(e.g., incineration with energy recovery) technologies to treat waste in
areas with high waste density.

Manually sorting high-value plastic waste in areas with low waste
density and converting much of the remainder to refuse-derived fuel
(RDF) for use in the cement industry. This RDF could replace 3 percent
of total coal consumption.

Ocean Conservancy & McKinsey Center for Business and Environment (2015).
Stemming the Tide: Land-based strategies for a plastic-free ocean, p. 8.

http://inhabitat.com/is-it-green-fiji-waterffiji-water-bottle
_ plastic-water-bottles-greenwashing-barbara-chung-pla

Sources, drivers, solutions (4)

In the five high priority countries
there are no formal recycling
systems.

But there exist informal systems .

L. . High (eg, Low (eg,
— waste picking by waste pickers. PET.* HDPES) films, composites)
Waste picker focus their effort to
high value plastic, about 20% of

=N
{©1))  Value? of plastic waste

plastic waste-stream from cities. :‘gz‘:"c‘)’{;‘
This — and their inclusion and styrene,
empowerment — has to be LDPE?)
considered in the design of any

intervention.

Ocean Conservancy & McKinsey Center for Business and Environment (2015).
Stemming the Tide: Land-based strategies for a plastic-free ocean, p. 7.

N I



Sources, drivers, solutions (5)

 Short term: Accelerated development of collection infrastructure and
plugging of postcollection leakage to create an almost 50 percent annual
leakage reduction by 2020, which would also help ensure availability of
sufficient waste feedstock to support waste treatment at scale.

* Medium term: Development and rollout of commercially viable treatment
options to convert over 60 percent of plastic waste to material or energy,
using technologies that are already viable or can be developed at an
accelerated pace. This would reduce leakage by nearly 16 percent by 2025,
for a total reduction of 65 percent by that year.

» Long term: Innovations in recovery and treatment technologies,
development of new materials, product designs that better facilitate reuse or
recycling, adoption of alternative food- and beverage-dispensing concepts,
and adherence to the broader principles of circularity to ensure a more
sustainable plastic life cycle.

» Together with the short- and medium-term initiatives, these longer-term
actions have the potential to essentially eliminate plastic-waste leakage
from the priority countries by 2035.

Ocean Conservancy & McKinsey Center for Business and Environment (2015).
Stemming the Tide: Land-based strategies for a plastic-free ocean, p. 9.

Action areas

1. Ensure political leadership and commitment. Obtain real and meaningful
commitments from national governments, governors and mayors to set and achieve
ambitious waste management targets.

2. Secure on-the-ground wins. Provide local “proofs of concept” for integrated waste
management approaches in a number of carefully selected “beta” cities.

3. Get critical mass. Use lessons learned in beta cities to enable stakeholders to build
a “best practice” transfer mechanism that can accelerate the transfer of global
expertise fo high priority cities.

4, Pave the way for funding. Ensure that required ;\),(/oject investment conditions are in
place in the private, public and multi-lateral sectors. Work with industry on an
innovative mechanism to strategically reduce capital costs and investment risks.

5. Facilitate tec_hnolog%impleme_ntation. Equip state-of-the-art waste management
technology providers with the detailed data on waste composition, volume, an
pathways; local infrastructure; wage structure; scavenger systems; feedstock supply
security; energy prices, feed-in tariffs and off-fake agreements to enable
implementation at scale.

6. Intensify the priority. Bring leadership and strategic focus on solutions to the ocean
plastic challenge as part of the global policy agenda on the ocean.

Ocean Conservancy & McKinsey Center for Business and Environment (2015).
Stemming the Tide: Land-based strategies for a plastic-free ocean, 10.

Sources, drivers, solutions (6)

-> New biodegradable materials example: Cold pressed Canola oil
based bioplastics are naturally occurring biopolymers.

Y " “"’ @
Non-GMO canola seeds are
&*&% planted, they flower and the

d g@ 5
A seeds are harvested.
a2

COMLURB seems to strive to implement a state-of-the-art
waste management system.

Full waste collection services in parts of the city

Problems in some high-density slum areas that do not receive
full waste collection services because of the difficulty with
traditional collecting processes = work in progress

Recycling program in parts of the city, though recycling rate fairly low

More than 1/3 of waste stream is organic, though quality issues in the

composting program COLET
Pioneering use of landfill gas as energy source SEI.Env‘
COMLURB Member of “Climate and Clean Air Coalition” (CCAC), a voluntary

partnership uniting governments, intergovernmental and nongovernmental i
organizations, and representatives of civil society and the private sector in the —
first global effort to address emissions of short-lived climate pollutants, H
including methane and black carbon, as a collective challenge.

(http://new.ccacoalition.org/en)

BUT: Brazil was ranked 16™ among the top 20 countries by mass of

mismanaged plastic waste in 2010. (J. R. Jambeck, R. Geyer, C. Wilcox, T. R. Siegler, M.
Perryman, A. Andrady, R. Narayan, and K. L. Law, “Plastic waste inputs from land into the ocean,” Science, 2015,
Volume 347, Issue 6223, 768-771. Supplementary material, Table S2.)

http://waste.ccac-knowledge. i /_fact_sheet/Rio_MSW_FactSheet_0.pdf




Littering

Even if on a global scale littering accounts for mere 2 % of marine
debris, it makes sense to invest some thinking into this problem.

Rio Lixo Zero (2013)-> “One of the biggest problems we have in the
city is that bad habit of discarding waste incorrectly, so we
implemented a plan of action based on raising awareness and
oversight,” Roriz told The Rio Times.

“COMLURB spends over R$600 million per year to collect the trash
found on Rio’s streets and beaches. Nearly 3,300 tons of trash are
removed from public spaces every day, an amount equivalent to three
Maracana stadiums filled with litter over a year, according to O Globo.”

“Cariocas must change their behavior in relation to garbage...”

http://riotimesonline.com/brazil-news/rio-politics/rio-lixo-zero-to-impose-fines-for-littering/

Where does transformation start;
The chicken or egg question?

» Change of large scale behavior patterns
(societal level)

-> National and local governments, political leaders, big global
organizations like Global Ocean Commission, Ocean Conservancy,
Global Alliance on Health and Pollution GAHP, Pure Earth / Blacksmith
Institute, Future Earth, and many more... ...

» Micro-sociological / social psychological
foundation (individual level)

-> Social action, grassroots movements, civic society leaders, ngo’s, and
many more: you!

5.
Implementation of
change —
transformation

Obtaining real and meaningful commitments from

national governments, governors and mayors

Keep in mind: Scientists run on truth and facts, politicians run on
power, on votes.

If you want to gain support for your issues from politics
it helps if you can demonstrate that there is voter support.

And in the case of political support for large investments in waste-
management measures “the proof of the pudding” would be a drastic
change in littering behavior.



What are preconditions for transformation? Three keys to behavior change

What is needed? m‘

1. Asufficiently large discrepancy between what is and
what should be - No tension, no change

2. Asufficient level of self-efficacy = we can...solutions

3. Asufficient sense of the benefits of making the change
- potential for social and political resonance

S. also the discussion on climate narratives >
http:/www.yaleclimatemediaforum.org/2011/12/the-debate-
over-climate-communication-heats-up/

Where does the discrepancy arise from? What do you see?

* It arises from individual perception and experience.

* In principle it's easy to see that plastic debris does not belong on the
beach and in the water.

* Do “Cariocas” really see?
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Transformative knowledge:

_off i 2
Where does self-efficacy arise from tools to promote individual and societal change

From practising and/or being involved in new modes of knowledge production
Motivation for behavioral change?

Research
( . ) Community
Science L J .
B BE T8 Business ‘ NO/\YeS

o ~ Develop .
Policy ‘ acommon ) Wider Behavior-producing techniques Behavior-promoting techniques
| Community| . vision /,/ Society Create new behavioral dispositions Activate and promote new behavioral dispositions in
— individuals and populations

Integrate
available knowledge . .

‘ Situation /\ Person Act ?/\common
P - motivating? motivated? ction: Action?

Implement \ o o
\.__ actions together % Struct_ure-focused Perso_n-focused Sltuat.lon-focused lefus_lon-focused
— " ¥ techniques techniques: techniques: techniques:
- Learn from - Change the incentive Persuade or push a person Point out opportunities for Facilitate adopting new
—____experience conditions of behavior to adopt new behavior new behavior behavior by networking /

coordinating actions of
like-minded people

The “co-design and co-production” model —

The knowledge arena: sustainability science as a collective learning process | - |
Cornell et al. (2013). Opening up knowledge systems for better responses to global environmental change. Environmental Science & Policy, 28, 60-70. Adapted from Mosler (2009, personal communication)
Motives Motives
Pro-Littering Anti-Litering
Time costs Pride, reputation protection
» Waste is littered because people want to get rid of it, because it has become Cleaning costs Better business

useless, has no value anymore... Brain effort Cleanness as a positive asset
Social norm pressure Sense of ownership of public places
Arrogant base attitude New social norm pressure
Ignorance / stupidity Better sense of security
Carelessness Threat of cost (fines)
Missing disposal option Saving money (deposit-refund system)
Other priorities Product bans (e.g. bags)

We have to work on both sides,
eliminating motivational support from the pro-littering side and
activating and empowering motives on the anti-littering side...



The “arts” narrative

The “new norm” narrative

TAKE YOUR
LITTER
HOME

OTHER PEOPLE

The “fun” narrative

https://www.youtube.com/watch?v=cbEKAwWCoCKw

The “new norm” narrative =~ resesne e

N

I"@ i BRING
YOUR -

BRING YOUR &%

@ J

BRING YOUR
BAG., avon

Bring Yeur ®wn Bag!
NO MORE
PLASTIC BAGS.

W ot
WWbringyourbagpd*-

google - bring your own bag = images
———



The “prominent-waste-picker” narrative s, The “futebol” narrative

You can do a lot of things with waste
but never ever just let it go...!

BUT: If you do loose a piece of trash
this is going to happen....
[ WY e = (e @ -

3 £ - e

A

. :
S iy :/lwww.people.com/article/b



If you dispose of properly, you win,
everybody wins, Rio wins, Brazil wins, the ocean wins!

\ |
AR 1 i *
\ = / Wwww.monleisomlovesyou.com; ‘I

The “reputation” narrative (negative)

http://www.foxnews.com/world/2015/03/24/rio-mayor-admits-
c'}] ill-mis 't | qupﬁ g it t-fc | i

AMERICAS

Note to Olympic Sailors: Don’t Fall in Rio’s Water

By SIMON ROMERO and CHRISTOPHER CLAREY  MAY 18,201

http://www.nytimes.com/2014/05/19/world/americas/memo-to-olympic-sailors- T e ahea o the 2016 Summer Olympics, sallors on R Guanabiara ay s in water tainted by sevoge
runoff and on ¥ " N

ind garbage from poor neighborhoods.
Vaich in Times Video »

in-rio-dont-touch-the-water.html?_r=0

The “self-esteem” narrative

* Littering would make you feel bad about yourself: LOSER!

Make a statement. Bring your own bag
every time you go to the store. trendy-reusable-bags/

Feel good about
1 dollar

Gy

wo Al

https://www.pinterest.com/pin/13581236348469618/

The “reputation” narrative (positive)

What does your bag
say about you?

https:/www.pinterest.com/bagthebaguga/



ownership-of-the-city” narrative

%/oa‘t

w.cafepress.com/+carioca+mens-t-shirts

g ¥
(S =
http://i.huffpost.com/gen/1175732/ 0 r
images/r-CHICAGO-LITTERING-

FINE-HIKE-large570.jpg

.0rg/Wp- 2012/07/1112litter_logo.jpg

The “waste-picking-as-a-tourist-attraction” narrative

B International 9

Die Plasticfischer von Amsterdam

Nie ein Unternehmer das Abfallsammeln zum sozialen Ereignis umfunktioniert

£ stadten die Jagd auf schwimmen-

deretwas  sige tarmen. Ma-

sgendie
zeane durch Plasticabfalle
Inwill. hatin Amsterdam die

fest: «Was wir hier nicht rausho-

len, treibt Richtung Schieusen

von Umuiden und weiter in die

eltweit erste Firma for Nordsee.»

asticsammler gegrandet. Im letzten Jahr sammelten
it

die Mitarbeiter das Material in
‘eine nahe gelegene Recycling-An-
lage, we ET-Flaschen zu Kor-
nem verarbeitet werden. Smit
Lisst damit neue Schaluppen bau.

en, die er wiederum zum Abfall-
fischen einsetzt. Zudem beliefert
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The “waste-disposing-as-a-super-cool-sport” narrative

https:/www.youtube.com/watch?v=yrt2tjYokBg



Identify stakeholders and powerful players

Define your system and it’s borders in a co-design process, together with
stakeholders

Identify their interests and value system
Check on barriers
Check on available and affordable change tools

Measure the critical variables in pretests, get baseline data.
Consider perceived severity and perceived vulnerability (sufficient tension?)

Consider perceived self-efficacy (enough skills, capacity?) and perceived
response efficacy (is it helping to solve the problem?)

If we want to influence and persuade people, we have to consider their
actual state of mind and their actual motives. There is no other way.

Influence determinants through modifying or complementing message
components.

Consider intrinsic/extrinsic rewards (benefits) for status quo behavior and
set that in relation to perceived response costs and perceived benefits of
change.



