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Plastic food-pakaging: Where are we now ?
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Plastic food-pakaging: Where are we now ?

Plastic waste are accumulating in soil, water and ocean.
Long term impact (few hundred years) of plastic micro and nano-particles are not assessed yet.
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Forecast of plastic volume growth, externalities and oil consumption in a business-as-usual scenario.
Source: Ellen Macarthur foundation report. 20174.



Plastic food-pakaging: Where are we now ?
Total « BIO » < 1,6 %
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European vision : Decoupling human well-being from
resource consumption Human well-being

Economic activity (GDP)

RESOURCE DECOUPLING

Resource use

— IMPACT DECOUPLING
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Time

Environmental impact

7. Study on the competitiveness of European Companies and Resource Efficiency; Ecorys for: European Commission - DG Enterprise and Industry, February 2011
% An Integrated Industrial Policy for the Globalisation Era Putting Competitiveness and Sustainability at Centre Stage, Brussels, COM{2010) 814,
2 A stronger European Industry for Growth and Economic Recovery, COM{Z2012)582 final

1°-The World Business Council for Sustainable Development (WBCSD), Vision 2060: the new agenda for businesses.
http: v wbcsd orglpagesiedocument/edocumentdetails aspx 7id=2 19&nosearchcontextkey=true



The green economy as an integrating framework for
EU policies relating to material use

Waste Waste Resource Human Ecosystem
management  prevention efficiency well-being resilience
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Source: European Environment Agency



The waste management hierarchy is more than
an ethical rule...

\ reducing waste production at the source
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Circular economy at a glance

LINEAR ECONOMY CIRCULAR ECONOMY

TECHNICAL & BIOLOGICAL MATERIALS MIXED UP

FROM FINITE SOURCES ENERGY

Circular economy is focused on technical
materials i.e. electronics, minerals, metals..

Source : EU circular economy package




Transition towards a Circular Bio-economy by
integrating Bio and Gircular economies
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= QGircular hio-economy strategy and limitations?



Circular economy: Recycling limitations

Limited closed |00p system: rapid enough regeneration applicable a
limited number of time (e.g. paper or plastic) = delayed waste accumulation
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Circular economy: Recycling limitations

Open |00|) system: recycling process to produce another good that is not
recyclable = dlelayed waste accumulation
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Circular economy: Bio-economy limitations

Closed |00p system: rapid enough regeneration for an unlimited number of

times. .
\\%"&
Theoretical Bio-Economy
‘ w Is considered as circular
because all biological
resources can be
:’aﬁ"s E—— ‘ -— regenerated endlessly

materials



Circular economy: Bio-economy limitations

Closed loop system: rapid enough regeneration for an unlimited number of
times. Rapide enough = with a regeneration time compatible with human activities
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Real Bio-Economy
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time 1.5 longer
INPUTS ‘ B than consumption
:;vtverials = half linear and
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= Resources : potential of the bio-wastes



A huge bio-waste potential: Urban and rural residues
in EU
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= Examples of current H2020 EU projects



Examples of current H2020 EU projects |
NCAW
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Examples of current H2020 EU projects

Linking the urban biowaste biorefinery with existing waste/wastewater
treatment facilities and with plastic industry

RES URBIS

Urban Urban wastewater treatment plant (WWTP) - Water line )
wastewatet Clean water to
> Primary »| Activated sludge with [——3| Secundary > discharge
Settling nutrient removal Settling
A ! )
Primary /'Secundary \
Organic fraction of sludge . sludge . I—> Bio-energy
urban waste P T TN o e e ok i : ¥
> R 7 7 Anaerobic
L A * . .
’ Acid ) > digestion
] Fermentation T 1
N\ 1 A
Selected food- ™ = m = - “ I l > Nutrients
/ 7 ~
processing bio- I ~o ! s -
7 ~\i :' \| \_ /IT WWTP - Sludge line )
)
v : 1 A 4 1 1 f \
7 Pretreatment : |‘ PHA_ ',‘__, PHA > PHA
Urbantho-Yqvaste Iy Production 1 Extraction processing
with higher
: 50 v P B, A Bio-based
lignocellulosic 1 ¢
/ 2 1 plastics
fraction Concentration/ Bio-based '
Esterification P27y, G 7 Fibers
PrEecsSilig Plastic industry y
o
* The acid fermentation step could be splitted into separate reactors for fine tuning of C and N balance in the process and/or sludge pretreatment could
be also included
»Water stream » Sludge or solid stream —Gasstrear—>
Internal water recycle not reported = — = — {ntegr&tion with WW treatment -=Selvent-streamr




Examples of current H2020 EU projects ECOBIOCAP
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= Conclusion: EU expected next generation for F.P.



GConclusion: EU expected next generation

Petro-sourced » Over- poorly- designed » End-of-life issues
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Packaging

= ~ -
Non food renewable resources Tailored properties Naturally biodegradable

Next Generation Packaging is expected to be eco-efficient for

@ its source
@ its design
@ its end of life 27



... With emphasis on Bio- or -GHG-hased AND fully
Bio-degradable (for short lifetime F&B packagings)

PLA, PHA, PBS,

Biod. plastics PCL, PBSA, starch,

Biodegradable

Cellulose
derivatives,...
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Non Biod.
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... Towards bio-waste up-cycling efforts in a context
of a circular hio-economy ...

Nutrients Composting
Resources Production Usage Waste
. 4 Organic
Bio-mass  Feodcrops. > Food —+ Food —f
~ Food 0 landfill
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] ~ Persistentplastic ¢ incineration
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Up-cycling (bio-conversion, anaerobic digestion)

Global flow of food & packaging



Conclusion: development of F&B Packaging
according to a Gircular Bio-Economy requires

* Holistic approach (societal e.g. consumer acceptance,
environmental, economic e.g. sorting and reverse logistic , technic
e.g. specifications ), long term reasoning, multi-criteria early
guidance and multi-actors strategies

* [nvestigating the crucial issue of undesirable

@4@ substances in a close loop system
é{‘;@é} | bst lose loop syst

.

environmental benefits including long term

environmental and safety impacts of plastics food
“ packaging

Preventing green washing = anticipate real
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