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In this lesson you will learn about

A Principles of circular economy

A Sustainabledevelopment and the role of
packagingin it

A Roleof packaginglogistics role in circular
economyand sustainability




Why do we focus on
circular economy?

Problems:

A Global warming

A Lack of raw materials

A Lack of clean water and food

A Need to get rid of oil dependency
A Population growth

Solution:

A Welfare by generating new services,
products and energy from side streams
and waste

A Moving back to alifestyleO @=J = F9L MJ = AK
limits are recognized and respected
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Earlier: Linear thinking

Raw material

\ Recycling of materials J
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Now: Cyclic thinking

Raw material

(Disposal)

_Usage >

@ »> o
Reduce and maintain

Redistribute
Recycle as
raw material

Service instead?
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Waste act: Waste hierarchy

2. Prepare for reuse

3. Modify and reuse
4. Recycle as raw material
5. Energy recovery
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Prevent
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Prevent

A Preventing waste should be the 2 step in designing
new products and services

A Also the Bt step while thinking of buying something

A Questions to be asked:
A Is the product or having it necessary?
A Can we replace the productvith a service?
A 1s maintenance possible?
A How can we prevent waste?
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Reused packaging In logistics and retall
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Reuse- CirclePack

A Reusable take away packaging with a deposit
system

A Cups, cutlery and different types of plates and
bowls

A Customer pays a deposit for the packaging when
buying a take away meal

A Available in the biggest towns in Finland




CirclePack experiences

A Simple system

A Customer chooses a reusable package as take away
package

A Customer returns the package and gets the deposit
money backd or changes it to a clean one

A Packaging should be circulatingd the deposit
money guides
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Use for different
purposes or modify

Mustard packages put into new use as a drinking glass  Coffee packages crafted into a handmade bag

Picture: Turun Sanomat Picture: anndesign.fi
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Modified beverage can openers as a bag




Recycle as raw material

A Recycling saves raw materials and energy
A Recycling targets must be met

A Table: CQemissions of a shopping bag
made of recycled plastics compared to bags
made of other materials

A How many times do you need to use other
bags to achieve the same C{evel as with a
one-time use of a shopping bag made of
recycled plastics?

Usage times Material of the bag

for similar

CQO-level

1 Recycled plastics

4 Virgin plastics

4 Paper

6 Biodegradable plastic
251 Cotton

Source: Kiertokassi.fi
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A Good recycling efficiency also requires markets
for recycled plastics

A We as customers need to choose products made
from recycled materials, to make recycling
economically feasible

A Recycled plastics have a lower environmental
Impact compared to virgin materials

https://reset-plastic.com/en
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https://en.plastex.fi/products/eko-product-family.html

Energy recovery / Composting
/| Digestion

"> H9; C9?2AF? :9FAL := J=:; Q:; D=+
be recovered to use.

A Contaminated and dirty materials
A Materials with low volume
A Organic materials can also be composted

or digested

A Paper and paper board, compostable
plastics

A Minor role among packaging
materials
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Energy recovery / Composting / Digestion

PROS CONS

+ Energy can be taken into use in heating - Increases greenhouse gases

+ Plastics has high energy content - Material is lost

+ Hygienic way to solve waste masses - Packages do not usually pass to the

+ Compost can be used for plants biowaste processes

+ Biogas production
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Landfill

A Should not be considered as
an option

A Landfill ban of organic
waste in many European
countries

A Actually, landfills are future
resources of raw materials
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cultural
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Ecological and Social & Cultural
Sustainability

APeople are living in balance with
nature and as part of nature

\ AThis lifestyle ended when people
. Eocial ang started to cultivate land and
Ecological Zulltural agriculture developed

/ AExample: Small tribe living isolated
In a rainforest

ANo money for investments and
Increasing welfare




Social & Cultural and Economical

Sustainability

Social and

Economical
cultural
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Increase their welfare

A" F<MKLJQJ/]] F9LMJ=AK J9O
agriculture create work and social support
to everyone

A Example: Forest industry in the 1950s in
Finland. Forests and lakes were resources
for paper industry and thewater, soil and
air were polluted. Mill owners organized
kindergartens, healthcare and leisure time
for their workers.



Ecological & Economical Sustainability

Economical

Ecological

SusPack

A Economics are based on balanced use of
FOLMIJ=AK J=KGMJ; =KJ1 : M
taken into account

A Example: Many measuring instruments are not
taking welfare of human being into account

A For instance, the social and cultural aspects of
nature can be forgotten. Uban planning does
not take sufficient account ofgreenspaces,
parks and woodlands



Sustainability
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How can we measure sustainability?
A Life cycle assessment, LCA ;" [ENERGSS

A Greenhouse gas emissions WHIRLFODL. s

A Water consumption Cen
A Biodiversity . _\}:-L
A Quality and environmental systems/certificates ECU'QL‘]E‘I

A Energy and noise classification
A Environmental labels

A Expected lifetime

A GDP, gross domestic product { % ]L _ Jt \
AU 202 || 107 /| 415 )

2010/1060
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LCAS Life Cycle
Assessment

A Measures the impacts of a
product or service to nature

A Material flows in numbers
A To air, water and soil
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Life Cycle Assessment Process

9-0-

DEFINING BORDERS OF INVENTORY ANALYSIS  EVALUATION OF IMPACTS
ANALYSIS
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Defining borders

Cradle to gate




Cradle to
grave




Inventory analysis

Potential environmental impacts

A Climate change

A Acidification

A Eutrophication of water and/or soil

A Biodiversity

A Energy consumption

A Fine particles in air

A Water consumption

A Toxicity to humans and/or environment
A Effects to ozone layer

Ay

A What impacts are important for the case?
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Evaluation of
Impacts

A Evaluation, what inventory
analysis means in practice

A Good LCA is transparent
A Borders clearly defined

A What is taken into account and
what not

A Uncertainties clearly
expressed

A Orderercan have a lot of
Influence on the end result
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What we get as a result

A Potential impacts on soil, water and air in numbers

A A tool for industry for evaluating impacts of different
products

A For increasing knowledge and for comparison

A Should not be used for marketing purposes
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Other, narrower
assessments

A Water Footprint
A Carbon Footprint
A Carbon Handprint

A Narrower analysis always less
Informative




Carbon source dcarbon sink

Carbon
storage

Carbon
storage

\‘\ Oil from
the ground

storage storage

Carbon
\ storage }

8\ storage J

Carbon source Carbon sink




LCA versus Carbon Footprint

Sustainability

Carbonfootprints
canbelocated
anywhere

Ecological

Social and
cultural




Example: Carbon footprint of
bio-based PE,I| dm # PE en

kgCO.e/kg
Agricultural Operations 0,91
. Land Use Change Credits -1,10
Sugarcane Growing
CO2 Uptake -3,14
Total| -3,33
Ethanol Production 0,03
Ethanol Production Bagas_s“of Burning _ _ 0.16
Electricity Cogeneration Credits -1,17
Total| -0,98
Ethanol Transport 0,46
I'm green™ bio- Industrial Operations (Ethylene and PE) 0,76
based PE Total| 1,22
-3,09

Braskem.com
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Example: The LCA comparison

1 kg HDPE - slurry process 1 kg Green HDPE - slurry process
(bioelectricity to replace grid mix)

Climate

Change
A Analyses are complex P 02 wn)
A LCAs can give totally different — ]

. o 75% O; Depletion
sustainability results than carbon Eutrophication _ g
footprint (kg PO4— eq); 96% e CFe-1 aak 9%

ootprints '
A Which one is used in marketing?
Human Respirator
Toxicity ¢ Inorganic:
(CTUh); 80% | | (kg PM2.5 eq);
Terrestrial i “ Photochemical

O3 Formation
(kg C;H4 eq); 55%

Eutrophication
(kg PO4--- eq); 80%

Ecotoxicity \ Acidification
(CTUe); -26% (kg SO2 eq); 20% Braskem .com
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Picturefrom:
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g Problems with LCA

A LCA is very time consuming

A Understanding the results requires a lot of knowledge
and concentration

A Separate analygsare not comparable
A Analyseshave many uncertainties

A LCA can be used as a marketing tool
A Results may not be transparent
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Logistics and sustainabillity

A Logistics have a big role in product life

A Transportation between actors

A Packaging is shielding the product from the environment

A9 F< L@= =FNAJGFE=FL >JGE L@= HJG<M:; L

A Packaging has to withstand varying circumstances: sun, rain, dropping, shaking, piling,
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Packaging in logistics

Tertiary packaging
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Packaging in logistics

Secondary packaging
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