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Plast - et miljgvalg?

Fremtidens Emballering — REforReM seminar, FoodTech Oslo,
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Marit Kvalvag Pettersen,
Ph.D, Senior research scientist./ FAm. IKMB, NMBU
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68.7 kg

1 300 000 000 tonn

795 millioner Y4
40%

200 millioner mennesker

355 000 Tonn

Sources:
https://foodtank.com/news/2015/06/world-environment-day-10-facts-about-food-waste-from-bcfn/
@stfoldforskning/ForMat-rapport
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355 OOO_ Tonn mat

Sources:
@stfoldforskning/ForMat-rapport
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http://www.fn.no/Tema/FNs-baerekraftsmaal

ANSVARLIG FORBRUK OG PRODUKSJON
Delmal 12.3
Innen 2030 per innbygger
pa verdensbasis, bade i detaljhandelen og blant forbrukere,
og redusere svinn | produksjons- og forsyningskjeden,
herunder svinn etter innhgsting

http://www.fn.no/Tema/FNs-baerekraftsmaal/Ansvarlig-forbruk-og-produksjon
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CO, utslipp for ulike matvarer
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Source: Treehugger, 2011 Kilogram (kg) of Consumed Food
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Journal of Cexner Production 140 (2017) ¥6—783
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Contents lists available at Scienceliract

Journal of Cleaner Production

journal homepage: www.elsevier.com/locatel/jclepro

Cleaner

Pr_ud #nn
f“"d Yo

Systematic review of greenhouse gas emissions for different fresh food

categories

Stephen Clune =

, Enda Crossin ",

Karli Verghese ©

* Lancaster Instine for the Condemporarny Ans, Lanmster Universiny, Boilrige, Lancaster LAT YW, UK
® Sehaal of Aerospace, Manufouring and Mechanical Ergineering RMIT, Aus s lia

© Genitre for Design and Saciery, Schoal of Archisciire and Design, RMIT Universily, GPO Bax 24 75, Melbourme, Victoria 3001, Australia

@ CrozsMark

Table 4

Summary of QAP valees (kg O0y-eqfkg produce of bome free meat) scross brosd kod categories.

Name Median Mean Stdev  Deviation from mean  Min L FH o 03 Mo of LCA studies Mo of GWP value
Vegetalies (all field grown vegetable ) 037 047 33 83% ili 2] 254 019 060 33 (1]
Fruits (all feld grow frst) 042 05 032 &% ali: I78 028 063 T7 250
Cereals 050 053 a2 0% all 133 038 063 3 a0
Legwmes amd pulses 051 066 045 &% 15 246 036 083 16 51
Paiive gresenlsonse It and vege talile 110 1.2 43 48% a3z 194 054 135 5 15
Tres muts oombimed 120 142 @93 66X 043 177 06l 213 7 21
Milk world average 129 133 058 41% 054 750 1.14 150 77 262
Haated gresnlnde it and vegetable 213 M L6l 57K o84 T4 174 37 18 53
Rice 255 2.66 123 J48% 066 569 164 3108 12 27
Eges 345 339 121 36% 130 add 245 405 19 38
Figh: all specas codmbyimed 349 4.41 162 ®% avg 2086 193 5&1& 47 144
Chicken 365 4.12 L72 L£2% L& 4498 277 531 20 95
Cream 564 532 62 31% 210 792 g2 714 3 4
Paik: waild sverage 537 585 63 28X 120 186 450 &5 38 130
Pranws [l mp TR0 1485 1237 3% 525 A0 676 2020 7 11
Cheese 855 886 207 X% 533 1635 779 4958 22 38
Bistter 935 1152 737 X i70 2500 7328 1241 4 :
Lamile waorkl average 2558 2781 1193 43% s S5&7T0 1761 33185 I 56
Beel: world average 2661 2873 1247 43% 1074 1095 2326 3157 8 165

Souroe: gemnera ted by the authors from the amalyss of data collated through the metransalyss See Appendix A e Ove compilation of raw valwes amd refens poes

Australian Family Weekly Shop
115.8 kg CO2-eq/week
family of four
Beverages
Snacks and deserts —__ 10%

5% - Condiments
7%

Prepared food

1%
Fruits, vegetables
and nuts
Grains and other
starchy foods
K

Fg. 11. Summary of the GWP far the weekly diet of an Awstralian family (Ve rghese
etal, 2014}

Source: Clune, Crossin, Verghese 2017
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Carbon footprint produkt og emballasje
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B GWP produksjon emballasje = ®GWP produksjon produkt

Figur 2-1 Kg COz-ekv/kg produkt (produksjon), fordelt pa produkt og emballasje

Source: NOK Rapport 2016 www.emballasjeoptimering.no
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Energy use and emissions for cheese

2% cheese packaging

3% transport packaging
3% transport from the factory

3% rerail

2% shopping trip

8% storage in the fridge

Source:PlasticEurope.com
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KILDE bama.no — Notat: Emballasje og miljg

Source: Hanne Mgller, 3STFOLDFORSKNING http:/{\{vvx{w.bama.no/eway/no/om-bama/kvalitet-
og-miljo/index.aspx

@kt holdbarhet
fra 3 —» 14 dager

Source Annika Olsson, Lund Universitet, Sweden

s _O- o - “‘ ..':f-'i;' -‘_,“., ~
Source: Hanne Mgller, Erik Svanes
OSTFOLDFORSKNING
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Nar det er stﬂrrelsen

form 0gQ materlalvalg
det kommer an pa
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Fra glass
til plast

«1» tonn

«9» tonn Source: matindustrien
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Orkla Foods

Fun Light

Overgang fra FUN Light 1,0l til 0,81
gir ett lag mer pa helpallen

FUN Light flacken bla i 2016 relansart i en mindre
sigrrelse ps Q8L P8 grunn a redusern nme 98 diamecer
pé flasken ble pailen bedre utryTielss pa pallen og vifikk
plass il et Iag il

Effeicten er anslagsvis 122 ferme trallere pd velene.

(o Besparelse pa 23 tonn
horfukg strekkfilm i aret

Ny, Tynnare straldfiim gir en tesparelse pa 16,6 Tonn strakkmiim.
DEtte Sparer mijest for over 33 1onn O0,. Som igjen tilsvarer det
26 drivsToffgierriga familiebiler sli pper ut pr. ar.

wkkeise | Kgspait | pauersar | wgsar | xgcosar

Gammel

psning 400 20 0,280kg | 200000 | SEOCO 133

n"l/m*"s’gg“' 1zp | 0175kg | 200000 | 35000 0

Dift.: 23000 52800

bama

Source: NOK Rapport 2016 www.emballasjeoptimering
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Tommen Gram
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http://www.lgartneri.no/heim
http://www.lgartneri.no/heim
http://www.bwl.no/
http://www.bwl.no/

Strategisk forskningsprogram BoREforRel

FoodMicro-Pack
O e Y a2 Y a0

Redusert Effektiv kontroll av Beerekraftige og
mikrobiologisk mikroorganismer i optimale
smitte av ravarer mat

emballeringslgsninger
og produkt ;

—

lJNofima

-et FFL finansiert forskningsprogram
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caan- -II—EQLbedteLpakkeLekmkkiQLgkti

holdbarhet av sjgmatprodukter og
redusert matsvinn»

CSALMAR | WVIRD 7/

3
cmnarel =Tommen Gram

((( anging packaging by in

m Yara Norge
BN
1=

LASTBARER POOL
[Bstfoldforskning

I Forskningsradet
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@ FNs BEREKRAFTSMAL

ANSVARLIG FORBRUK OG PRODUKSJON

redusere avfallsmengden

http://mww.fn.no/Tema/FNs-baerekraftsmaal/Ansvarlig-forbruk-og-produksjon
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Take Action!

Make positive changes now!
Check out our tips to live a more
environmentally friendly life and
strive for zero waste.

http://robgreenfield.tv/trashme/

lpNofima



As-forsker: - Det er et stort
problem at det brukes for lite
plastemballasje

| butikken vit man finne frukt pakket Inn bide €n oF én oF | pakker. Er det virkellg nodvendig? Fato: Nettavisen

Av Magnus Blaker/Side 3

Det er mange mj

ter omkring bruken av plastemballasje | matindustrien.

19. september 2017 K. 16:29 v

1 butikken vl man finne trukt pakket inn bdde én o ¢n, og | pakier. Er det virkelig necvendig? B Nestavisen

Nofima-forsker Marit Kvalvag Pettersen slar hull p& noen av dem

DEL

o

G hesten i mote - KUN 88 kr for 8
uker med papiravisen og alt innhold

pa nett

Det er maten du kjeper i losvekt som

virkelig er verstingen. Hvorfor er

egentlig sd mye av warene pi

butikken pakket inn i plastog

2

emballasje? Hadde det ikke vart bedre
om cu bare kunne plukke varene du

ensketilosveks, og dermed siapp all
emballasjen - og kunne £ neyaktig s3
mye du trengte? Er innpakningen av
mat bare et salgs for & kunne ake
prisen og fidegt

trenger?

2 kjope mer enn du

Fakta og myter

Det er mange spersmal som til
stadighet kommer opp rundt

Hvorfor er frukt og gront pakket inn i
plast?

Det er maten du kjgper i lgsvekt som virkelig er verstingen.

Vitarna

pubhsert 170037 0829
<21 Magnus Blaker
Journalist

imot epler
til pressing! *

Eplensleveres p2
eplemottaket i Askim

innpakning av mat i butikken. Sida3 har derfor snakket med seniorforsker

Marit K

g Pettersen i matforskningsinstituttet Nofima.

Hun leder forskningsarbeidet i et starre forskningsprosjekt finansiert av

Forskningsrddet.

i samarbeid med blant annet @stfolsforskning, Bama og

Matvett for 4 se pd hvordan man kan redusere matsvinnet

- Har ail denne olastembaliasien noe for se2?

lpNofima



Plastic fantastic
Marit
Kvalvag
Petterseni
Nofima
knuser

Sann kan det ogsa
mis-forstas .....

mye
plastem-
ballasje til
frukt og grgnt, melder
Side3. I virkeligheten, sier
Pettersen, brukes det for
lite plastemballasje:

«Et eksempel er appelsi-
ner som transporteres
regner man at de to neder-

stel lagenei 1 pallene er

lpNofima
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Plast som miljgvenn_ - er det mulig?

A Y 4 ENCEE:

Syk Sotra-hval hadde 30 plastposer i
magen

* Poser med dansk og engelsk tekst
* Forskere: Sjokkerende mye plast
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PLASTPRODUKSJON OG FORBRUK

Figure 1: Growth in Global Plastics Production 1950-2014 )
Produksjon av plast

15 millioner tonn i 1964
500 311 millioner tonn i 2014

Forventet:

i .
g w0 Dobling de neste
! = 20 arene!!

Mote: Production from wingin petroleusm-based feedsinck only (does not Include blo- based, greerhouze gas-based or recycled feadstock]
Source: PlasticeEunope, Plastics - the Facts 2043 (2013, PlasticsEuropa, Plastcs - the Factz 3045 20H5)

Source: World Economic Forum

B JNofima
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Plastforbruk ......til himmels?

Figure 5: Forecast of Plastics Volume Growth, Externalities and Qil Consumption in a Business-As-Usual Scenano

| dag:
Emballasje 26% av - - - =
plastforbruket

6% 20%

(L

15 %
«Karbonbudsjettet»

1 Ash stocks: are assumed to be constant [consenvative assumption)

2 Total ol consumption expected 1o grow slower [0.5% p.a ) than plastcs production {3.8% untl 2030 then 3505 to 2050

3 Carbon from plastics Includes energy used In producton and carbon relessed through Incineration andéor energy recovery afier-uze. The latter k based on 4%
nodnerated and’or energy recovery In 2044 and 20% In 3050 Carbon budget based on 2 degrees scenario

Source: Ellen Macarthur Foundation Jf NOﬁ ma



9@
UoREforReM

Plast — Handtering i EU e

In 2012, 25.2 million tonnes of post-consumer plastics waste ended up in the waste upstream,
62% was recovered through recycling and energy recovery processes while 38% still went to landfill,

Energy
recovery

Recycling

25 Mtonne
of post-
consumer
plastics
waste

Landfill

Treatment for post-consumer plastics waste in the EU27+Norway and Switzerland

Source: http://underwater-plastic.blogspot.no/2016/01/judging-from-amount-of-plastic-being.html
N Nofima
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... but landfilling is still the
1* option in many EU countries

Plastics waste going to landfill (2012)

. below 10%
i.e. landfill ban

Date of landfill ban in force

.........

.........

Source: http://lunderwater-plastic.blogspot.no/2016/01/judging-from-amount-of-plastic-being.html

29
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Plast — Handtering globalt e

Figure 4: Global Flows of Plastic Packaging Matenals in 2013 14% av plastemballasje
2% CASCADED .
RECYCLING: innsamlet for

gjenvinning

4% PROCESS

5 % av materialverdien
beholdes for senere bruk.

4. CLOSED-LOOP

RECYCLING:
Det meste av resirkulert
78 MILLION plast gar til mindreverdige
e applikasj ikk
e pplikasjoner som ikke er
gjenvinnbare etter bruk
1 Clozed-loop recycling: Hecycling of plastics Into the zame o simlar-quallty application
2 Cascaded recyding: Recycling of plastics Into other, lower-value applcations
Bource: Project Malnstream analysls - for detalls plesse refer to the extended verslon of the report T :‘:‘hﬁ v
svalable on the webslte of the Blen MacArthur Foundaticr: wesw.slenmacarthurioundation.org o

29.09.2017

Source: Ellen Macarthur Foundation

.ﬂNofima



9@
CoREforReM

Plast — Handtering globalt e

Figure 4: Global Flows of Plastic Packaging Matenals in 2013 14% av plaStemba”aSje
g% CASCADED .
innsamlet for

RECYCLING®

gjenvinning

4% PROCESS

14% til forbrenning og/eller
energigjenvinning

2% CLOSED-LOOP
RECYCLING'

78 MILLION

TONNES
C(AMNUAL PRODUCTION

72% av all plastemballasje
gjenvinnes IKKE:

- 40% er deponert

1 Clo=ed-loop recycling: Aecycling of plastics Into the zame or simiar-quallty application 1 _ 32% Iekker Ut av

2 Cascaded recyding: Recycling of plastics Into other, lower-value applcations ) )
iInnsamlingssystemet

Bource: Project Malnstream analysls — for detalls please refer to the extended version of the report - -
avalable on the website of the Blen MacArthur Foundation: www. slenmacarthurfoundation o - (dVS er ikke sam Iet in n)

29.09.2017

Source: Ellen Macarthur Foundation

.ﬂNofima
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Plastforbruk ......til himmels?
.....0g 1 havet !1?

= Estimert:

B Source: http://ec.europa.eu/environment/waste/plastic_waste.htm

PLASTIC WASTE

150 millioner tonn

8 tonn plast hvert ar

Lastebil pr min

Source: Ellen Macarthur Foundation

. - gy Lt 3 P f e
’ ™ -y . ¢,
i = & { {of i S

ment,

b AT v";'-v."-'. ,;
y'"% & European l

-~ =28 Commission

ﬂNofima
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«The New Plastic Economy»

Overordnede visjon:

Plast aldri blir avfall

Source: Ellen Macarthur Foundation

2 ﬂNofima
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«The New Plastic Economy» - Fokus og ambisjoner

FIGURE 1: THE NEW PLASTICS ECONOMY AND ITS THREE AMBITIONS

1 Etablere effektiv etter-bruks
plastgkonomi

2 Drastisk redusere lekkasje av
plast til naturlig systemer

3 De-koble plast fra fossile
ravarekilder

0

DECCAAPLE PLASTICS FROH

FOS5IL FEEDSTOCES

SBource: The New Plastics Economy - Rethinking the future of plastics

Source: Ellen Macarthur Foundation

J
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Strategies — the road ahead

FIGURE Z: THREE DISTINCT TRANSITIONS STRATEGIES TO ACCELERATE THE SHIFT
TOWARDS THE HNEW PLASTICS ECONOMY (SHARE OF PLASTIC PACKAGING MARKET EY
WEIGHT )

&
*
*

U RECYCLING WITH RADICALLY
IMPROVED ECONOMICS & QUALITY

Source: Mew Plastics Economy Initiative analysis (see Appendls for detalis)

Source: Ellen Macarthur Foundation

lpNofima
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Redesign og Innovasjon

FIGURE 3: PLASTIC PACKAGING SEGMENTS THAT NEED FUNDAMEMNTAL REDESIGN AND
INNOWATION

INNOVATE

In materials amd
raprocassing technologlas

MUTRIENMT-

COMTAMIMA
C

peckaeging

FUNDAMENTAL REDESIGN g D IHH:IFH’ATI-DH Is needed for
>50% of plastic packaging (by no. of ltems)
or >30% of plastic packaging (by welght)*

* Total Is not the sum of separate categories due to owverlap
Source: Mew Plastics Economy Indtiative analysls (sea Appendlx for detals)

Source: Ellen Macarthur Foundation

ﬂNofima



Reuse

FIGURE 4: SELECTED PLASTIC PACKAGING REUSE OPPORTUNITIES

TOTAL REUSE POTENTIAL
>20%

OF PLASTICS PACKAGIHG HARKET

3
> m ° e

Source: Mew Plastics Economy Indtiative analysks (see ﬁ.FIEIE'I'IIjlilC for detalls)

Source: Ellen Macathur Foundation

lpNofima



Strategies — the road ahead

FIGURE Z: THREE DISTINCT TRANSITIONS STRATEGIES TO ACCELERATE THE SHIFT
TOWARDS THE HNEW PLASTICS ECONOMY (SHARE OF PLASTIC PACKAGING MARKET EY
WEIGHT )

RECYCLING WITH RADICALL
IMPROVED ECONOMICS & QUL

Spurce” New Plastics Economy

Source: Ellen Macathur Foundation

lpNofima
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Recycling

FIGURE &: ECONOMIC VALUE CREATION POTENTIAL OF SELECTED DESIGHN CHANGES IN

FOUR AREAS (ABSOLUTE VALUE FOR OECD REGION; USD; VALUE PER TONME OF
PLASTIC PACKAGING COLLECTED, USD/TONNE)

POLYMER CHOICE

USD 0.3-0.5 bn
(25-40 USD/tonne)

TOTAL DESIGN
IMPROVEMENTS

UsSD 1.1-1.6
PIGMENT CHOICE BILLION ADDITIVE CHOICE

(15-20 USD/tonne) {D0-140 USD/tonne) {>5 USD/tonne)

Source: Mew Plastics Economy Indtiative and SYSTEMIQ analysls {see Appendlx for detalls)

Source: Ellen Macathur Foundation

ﬂNofima
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Future Plastics Packaging in the Circular Economy

Arwme B_l&,amgramniel A o

-
——

5 ]
- s

o —

" .9 Nofima
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FUTUREPACK — FUTURE PLASTIC PACKAGING IN THE ciRcutad THESY

Pyrolysis O8
}.0‘ , ETX {Aromatics)

/t
s Ethylene

'xal'r-“:::;a(nmo g
o e B ¢ : o

Page2

KPN prosjekt — Finansiert av BIA-programmet, NFR
Norner — Prosjektleder

42

s
chms M1 Sladorhomg BNTNL bioa D ELOMK . DMELS vuiperiranns Norfura Orkks ROAF & NECS Lo iKY

Pack

oMy

%!»@eq

€

AF ﬁz NECS v OEL™
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Sustainable

Packaging
System
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OPTIMAL
PACKAGING FOR
FOOD QUALTIY

Sustainable
Packaging
System

AND REDUCED
FOOD WASTE

ﬂNofima
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REDUCE

Sustainable
Packaging
System

Plast - som et miljgvalg!

ﬂNofima
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