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SN news
Chris is consdered ae d te tp plasic materials experts ad proldem-solvers n te wald, whdh is why
companieslike HP, Appe, P&G,iRabat, Eaion, Taid, and Disneycometo him for help.
A degp understanding of materials combined with high creaivity  alows Chris o quickly solve even the
B|B|C] toughest chalenges As one exanpe, he solved a serious production issue that had plagued BASHor 30

yearsand costthem milions.

He has also receved six goen nnovation  cash prizes, placng him among te o 0.01%d innovators. In
2016 e pubished te bodk Imovaion Abysswhich reveals te e reasons for imnovaion falue ad the
proven pelh © success

WHYY P

In 2018 Chriswasfeaired on C B 50 Binutes wih Scott Peley as an expert withess in a classaction
lawsuit related o Marlex mesh plastic implanis. He helped thousands of wamen get setlements. Later
television  appearances indude Sky News and the BBCas wel as assorted rado and inemet media

In 2020, Dr. DeAmit published The Plastics Paradax the first comprehensive, scientific overview of
plasics meterials ad te envonment covering d topics induding wese, lier, microplastics,  degradation,
oceanplastics axdmore.

@ Chris has a muliude of granted patents as wel as numerous artices, book chapters, encyclopeda

chapters, ad conference presentations © his reame He is an anardiwinning keynole speaker educating
ROSS KAMINSKY global audienceson plastic materials scence andthe evonmental effiects of plastics.

htips:/ispeakerhub.com/speakerichris  -dearmitt -phd-fimmm-frsc
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LCAIs the only proven way to know what is green

PLASTICBSTRACTIOWVHATS GREBEN?




LFECYOLBNALYSIS

0 A maappigations for which nonyplastic aliematives are usedat scale, the
plastics examined in this paper offer alower tolal GHGcontribution
comparedwith atemaives n13ofl14dc ases . O

industrial dums,

0 G Hs@vingsrangefrom 1010 90 percent, considering bath product life
cydeadmpacd dfuse. 0

A Plastic weighsless
A Plastic takes lessenergy to produce

PLASTICORESREENEIN>O0VHCASES

Cimate Impact of Plastics Report (v2), McKinsey& Company,2022 - Key. Atemative causedeast impact

PLASTICESTRACTIOOWHATS GREEN?
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0 S e vstudieaHave shownmany materials usedasaltematives to plastic in packaging, suchascotton, glass,
metal or bioplastics, to have significanty higher CQ impact or water usagecompared to plastic packaging.On
average over current food packaging, replacing plastic packagingwith altematives, would increase the weight

of the packaging by 3.6 imes, the energy useby 2.2 times, andthe carbon dioxide emissionsby 27t i me s 0

N. Voulvoulis et a, Examining Material Evidence d The CarbonFooiprint, Centre for Ervironmental Policy, Impeyial College London& Veolia UK, ACC2019
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LFECYOLBNALYSIS

Plastic greener than other matenals

Materials andthe ErMonment: Ecalnformed Material Choice 3 Ediion, Michae! F. Ashby, Butterworth -Henemann/ Blsevier, Oxiord, page 232, UK, 2021

Container Container CarbonFootprint CarbonFootprint Recycling Rate

Type & Matenal Masggrams) Container (kgkg)  per Hud (QL) (Percent)

500ml Cardboard

+PE+Al +PP 22 3:99 0

1L HDPEBottle 30 2.8 8
500ml PETBottle 25 2.7 21
440ml Steel Can 45 2.3 235 42
750ml GlassBottle 325 0.76 247 24
440ml Aluminum Can 20 12 545 43

PLASTICESTRACTIOWVHATS GREEN?



DRINKNRATEHRIPECA

Plastic pipes are greenest
D. SanuarntDeimaset d, ErvMronmental assessmentf different  pipelines for drinking water transport and distribution
network in small to medum cities: a casefrom Betanzos, Spain, Joumal of Cleaner Production, 66, pp588-598, 2014

Comparisonof the emvironmental impact of HDPEPVC,Diend GFRP
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LFECYOLBNALYSIS

Replacing plastic packagingincreasesham

Product Relative Impact

Bagsx 28 Paper Catton Bioplastic
Packagingx 6 PaperGlassMetal

Strawsx 2 PaperGlassMetal

Pipesx 13 Copperlron
Banknotes x 2 Cotton-paper

Textles x 2 Cotton
Containersx 5 Aluminum GlassPaper

Higher impact

PLASTICESTRACTIOWVHATS GREEN?



Plastics savemore oll than they use

ResidualFuel Heating Oil

GasLiquids 2% 2%

4%

Kerosene
9%

Gasoline
45%

Diesel
25%

hitpsy// www.breakthroughfuel. comblog/crude  -ail-barrel
https:/flelements.visualcapitalistcomAisualizing  -the-products-and-fuels-made-from-crude-oil/
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http://www.breakthroughfuel.com/blog/crude-oil-barrel

OLUsE

Plastic production requires lesstotal oll than other matenals

N.G. McCum.C. P. Buckley & C. B. Bucknal, Prindiples of Polymer Engineeting, Oxford University Press,UK, 1988
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PACKAGINISPACT

Share of packaging in
| total carbon footprint
e Butter 04 %
Roastbeef 0.5 %
Beef cuts 0.6 %
Ham 2-4%
Cheese 1-3%
Cucumber 2%
Eggs 25 %
Food Production &
Ditrbution Bread 3%
Milk 4%
Beer 4%

FoodPackaging Sustainability - A guide for packaging manufacturers, food processors, retailers, political institutions & NGOsdenkstatt, 2020
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CREENHOLEAS

Plastics reduce GHG

0 12007the estimated usebeneiits were 5-9 times higher than
the emissionsfirom the produdion andrecortyp has es . O

0 120620the esimated usebenefits could be 9-15times higher
thante forecaste mi ssi ons. 0

0 Su b s tofipldstia praduotsioy oher materials wil In most
casesincrease the consumpiion of energy and the emissionof
geenhouseg ases. 0

Theimpact of plastics onlife cyde energy consumption and greenhouse gasemissionsin Europe, denkstatt GmbH,2010




IS RECYOLNGREAN?

Mechanical Recycling MakesPlastics EvenGreener

® Production M Local transport Export transport
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Virgin Plastic Recycled Plastic

Life Cydelmpacts of Plastic PackagingCompared o Substitutes in the United States and CanedaFrankin Associatedor ThePlastics Divisionof the American Chemisty Cound, 2018 C. Wong,A Study of Plastic Recycling SupplyChain, University of Hul, 2010
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PLASTIPACKAGINSEPLACHVENTS

Replacing plastic packagingincreasesham
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Plastics Plastics Alternative
Current Recycling Rate Zero Recycling Packaging Materials

Denkstatt The impact of plastic packaging on life cycle energy consumption and greenhousegas emissionsin Europe, Executive SummaryJuly, 2011
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CARBONOOTFRINEQOST

Footprint Price
kg/kg $/ton

Gold 27,000 67,000,000
Platinum 15,000 30,000,000
Silver 100 800,000
Aluminium 11 2300
Plastic 2-3 10002000
Paper 0.7 10002000
Wood 0.5 700
Concrete 0.12 60
Limestone 0.02 35

Material

Materials and the Envionment. Ecelnformed Material Choice 3 Edition, Michael F. Ashby,
Butterworth -Heinemann / Elsevier, Oxford, page 232, UK, 2021

PLASTICBSTRACTIONEHS
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MATERAUSE

Polymers
(domneted by PE,PP,PVCPET)

Metals 1%

(dominated by steel)
6%
Natural
(dominated by wood)
9%

Ceramics
(dominated by concrete)
84%

Materials and the Environment Ecalnformed Material Choice, Michael F. Ashby, Butterworth -Heinemann/ Elsevier, Oxford, page 18, UK, 2009

PLASTICESTRACTIODATERIALS

Global consumption of matenals Is
90 Bilion metnc tons per year

Glonal plastics consumptionis
370Milion metnc tons per year

Assessingslobal ResourceUse: Asystemsapproach to resource
eficency andpolution reduction, Stefan Bringezuet d, UNEP2017

Global plastic production 19502019, Published by M. Garside,
Statista, Dec11,2020
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MATERALSSE.(RONTH
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E. Bhachamet d, Gobal humanimade massexceedsal iving biomeass, Nature, Vol 588, p442, December2020
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é pl a Bcteagh arly 84 times from
196010 2013w MSWincreased only
2.9 imes. Theincrease in plastic waste
generation coincides with a decreasein glass
andmet al €0 *

s/

recyding/national -ovenview-facts-ancHigures-materials

*D. A Tsamis, M. Tares, M. J Castaldi, Roleof plasticsin decoupling
municpal solid weaste and economic growth in the US, WasteManagement,
77,147-155, 2018

THEREAPLASTICBSTRACTICWWASTE

Total Waste Generation (milion
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http://www.epa.gov/facts-and-figures-about-materials-waste-and-

Plastic waste generation, 2010

Our World
in Data

Total plastic waste generation by country, measured in tonnes per year. This measures total plastic waste
generation prior to management and therefore does not represent the quantity of plastic at risk of polluting
waterways, rivers and the ocean environment. High-income countries typically have well-managed waste streams
and therefore low levels of plastic pollution to external environments.

e 7,
3. 77/
L

0 tonnes 2.5 million tonnes 10 million tonnes >50 million tonnes

No t;iata 1 miIIioq tonnes

5 million tonnes 25 million tonnes

Source: OWID based on Jambeck et al. (2015) & World Bank

CcC BY

Hannah Ritchie and MaxRoser (2019) - "PlasticP o | | u Publishad®mnline at OurWorldinData.org Retrieved from: ‘https:/fourworidindata.org/plastic  -pollution’

PLASTICBSTRACTIOBWASTE




Share of plastic waste that is inadequately managed, 2010
Share of total plastic waste that is inadequately managed. Inadequately disposed waste is not formally managed

and includes disposal in dumps or open, uncontrolled landfills, where it is not fully contained. Inadequately

managed waste has high risk of polluting rivers and oceans. This does not include 'littered' plastic waste, which is
approximately 2% of total waste (including high-income countries).

No data 0% 10% 20% 40% 60% 80% 100%
A f I

Source: Jambeck et al. (2015) cCcBY

Hannah Ritchie and MaxRoser (2019) - "PlasticP o | | u Publishad®mnline at OurWorldinData.org Retrieved from: ‘https:/fourworidindata.org/plastic  -pollution’
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BEACHTTER

0 B e aserdhave beenshonnio be man contributors 1o debris along
coastal and estuarine shores. Theeasedf accessib abeachis aman factor
othenumbardbeachvi si t ors. o

0 Oresults alsosuggestthat most delris reeased o the marine
envionmen is depaosited locally, which may bethe answerio where all the
missing plastic is in the cosan. Futhermore, local intenventions are likely to
be most efiecive  In reducing land-basedinpuis o treocean. 0

PEOPLROMATERIALEAUGETTER

K Willis et a, Differentiating litering, urban runoff and marine transport as sourcesof marine debrisin coastal & estuarine environments, Nature
Scientific Reports, 7, 44479, 2017

M. C.B. Araljo et &, Anthropogenic Litter on BeachesWith Difierent  Levels of Developmentand Use: A Snapshotof a Coastin Pemambuco(Brazil),
Frontiers in Marine Science, 5 (233), 2008




UTTER

P.W.Schuiiz et d, Littering in Coniext Personaland Envirionmental Predictors
of Littering  Behawvior, EMrionment and Behawiar, 45(1), pp 35-59, 2011

Ofthe 1,962 coded disposals; ne ma [ frequent were cigarettes
(N=340), mixed trash (N=353pefdpaper(N=2 7 2 ) . O

0 Wh exmbned, anestimated 81 %wof observedliittering
occuredwthi nt ent . 6

PLASTICBSTRACTIOBILTTER




MISPLACHR AVEE

A 8Bilion pined evetyyearfirdecade s é
A Howmanyhave youseenonthe beach?
A Howmanyonthe roadside?

A Howmanyonte street?




DEGRADAH HTER

'\\

0 Anmsexpeded, the PEThaties were litered  lessthan the Cartocans. Of
the PETbotes, 2.6%waslitered, whie 5.8%0f the Cartocanswas
|l itteredéo

O laaitiion 1 this, 16 of the pedl-off dosuresdf the Cartocan were foud
kiered, whie noneof the capsof the PETootle werefouds e par at el y

PAPERTTERERXVOREHANPLASTIC -

R Weweret a, Influence of PackagingDesignon Littering and Waste Behaviour, Packaging Technologyand Science, 23, pp239-252, 2010







OCEANTTER

O T leretonmental problem of liter, particulary  regarding plastics, is in one
sensealocal problem thet siemsffom discardb e havi or s é o

0 Cor r e s peamuethanag diegive Wayto reduce the impadts of
plastics andather types df liter onaguatic systemsis o identify
management strategies that: can be employed anlocal scalesio reduce

Il nputs. o

PEOPLEALUGET TERNOIMATERIALS

E Carpenter & S.Wolverton, Plastic liter i streams: The behavioral archaeology of a pervasive environmental problem,
Applied Geography, 84, pp 93-101, 2017

PLASTICESTRACTIADILTTER




RIVER&GOCEANLASTIC

0 L e afiora geste generation andinadequaie disposalonlandiiie,
mismanagedplastic waste (MPWhiwasiniialy identfied asthe mandriver

for plastic discharge o the ocean, with apatenial annual transfer of 4.8to
12.7 miion metiic tons (V). Riversare recognized asthe principal
coveyasnthist r ansf er . 6

0 Ofe basisof anin-depth statistical reanalysisof updaied data on
microplastics i a size fraction for which bath coceanandnver sampingrely
onequal techniguesiiwe demonstrate that curent nver flux assessments
are overesimated bytwo to three odersofma gni t ude. 6

PLAS TICERONRIVEREOOCEANEG
1000XEsSHANTHOUGHRTONLY-6000
TONPEREAR

L Weisset a, The missing ocean plastic sink: Gonewith the rivers, Sdence, 373 (6550), 107-1112021
J R.Jambedcket d, Plastic waste inputs from land into the ocean, Science 347, 76871, 2015

PLASTICBSTRACTIONRVERG OCEANS



