Sustainable design S3

Tools to guide product design and certify performance
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9.15-9.30 Last session. Reflections on the readings.
Workload? Diary?

9.30-10.15 Further thoughts on eco-design, product-service-
systems. Intro to marketing and certification

10.15-10.30 Break

10.30-10.50 Zoom breakout groups. What labels did you
choose: place them on the Flinga grid

10.50-11.30 Discussion

11.30-11.45 Next session: How do products/services
communicate sustainability
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EROI = energy generated over the life

span / energy needed to produce and

operate the equipment

 EROI of around 11-12 for wind and
around 7 (3-8) for solar PV. *

« Payback time: for wind less than 2 years,
solar more (at the moment).

* Limpens, G., & Jeanmart, H. (2018). Electricity storage needs for
the energy transition: An EROI based analysis illustrated by the
case of Belgium. Energy, 152, 960-973.
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The broad context of design
for sustainablity ® .0
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PET Material Flow — US (2006) %

Net exports 0.016 Net imports 0.426

Other SSR 0.52

- 4

PET Bottles
2.63

22.4% recovery rate

PET
Solid-state
resin 2.58

PET Chip
4.29

Net exports
0.252

film 0.31

81% reclamation yield
Reclamation 0.35

Alternative

. Net i ts 0.083
fiber 1.58 €t Imports feedstocks 0.026

(millions of metric tons)

Apparent vVPET consumption: 4.70
Apparent rPET consumption: 0.37
Displacement Rate: 7.3%

Engineering Resin 0.04 I

(PET beverage bottle recycling by B. Kuczenski and R. Geyer, University of California, Santa Barbara)
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4/27
U.S. recycling system deep dive: High circular economy potential for aluminum cans (metabolic.nl)

CLOSED-LOOP
RECOVERY

Recycled Aluminum
Ingot (43%)
Glass Cullet (24%)

Food Grade rPET
Flakes (4%)

&
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OPEN-LOOP

RECOVERY
Downcycled Glass (4%)

Non-Food Grade
rPET Flakes (15%)

Aluminum Recovered
from Incineration (5%)

INCINERATION
(6%)

(13%)

(15%)
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LANDFILL
(44%)

(54%)

(63%)

LEGEND:
———-Lessthan 1%

L2 Industry-reported recycling rate

All material flows are scaled to 100%
of total production.

Reference year: 2017




Plant factory

Aalto Magazine
4/2020
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Umpinaista kasvihuonetta kutsutaan Plant Factoryksi tai vertikaalifarmiksi. Ala on niin uusi, ettd terminologia ei ole vield vakiintunutta.

Tulevaisuudessa Vacuum Insulation
System (VIS) -elementeistd rakennetut
kasvihuoneet ovat seki ruoan-,
energian- ettd lammontuottajia.

1. Kasvit kasvavat useissa kerroksissa
paallekkdin: maankéytto on jopa sata
kertaa tehokkaampaa verrattuna
ulkoviljelyyn. Vertikaaliviljely sdas-
tdd viljelymaata eiké metsié tarvitse
kaataa ruoantuotantoa varten.

2. Led-valot tuottavat ihanteellisen
valokirjon yhteyttdmiselle. Sen
ansiosta kasveihin voidaan saada
enemman ravinteita, ja ne maistuvat
paremmilta.

Aalto University
School of Arts, Design
and Architecture

A

3.

Ilmatiivis kuori estédd kosteuden
haihtumisen. TAma vihentéa
vedenkulutusta 99 prosenttia perin-
teiseen maatalouteen verrattuna.
Kasvihuone toimii itsessdan pitka-
aikaisena hiilidioksidin varastona.
Kasveista haihtunut vesi varastoi-
daan ja kiytetddn uudelleen.
Tyhjiopumppu voidaan kiinnittaa
VIS-elementteihin milloin tahansa.
Tyhjiokuivaamisella VIS-elemen-
tit saadaan kuiviksi ja terveiksi. Sen
avulla seinien elinkaari on erittdin
pitkid. Kosteutta pitda poistaa val-
miista elementeisté tyhjiokuivaa-
malla arviolta kerran vuodessa.

8.

10.

Il

12.

13.

Kasvihuoneen katolla on
aurinkopaneelit.

Led-valot voidaan sammuttaa
sahkon hintapiikin ajaksi. Talloin
sahkon keskimairdinen hinta viljely-
alaa kohden jidid alhaisemmaksi.
Laaja valikoima antureita, jotka
lahettavit reaaliaikaista tietoa pilvi-
palveluun: lampotila, kosteus, hiili-
dioksidipitoisuus, tuulen nopeus.
Tehokkuutta optimoidaan tekoédlyn
avulla.

Yliméadrdistd lampod voidaan

siirtdd kaukoldmpdéverkkoon.
Tuotanto noin 2 megawattia

1000 nelidometrid kohden.
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A house is a machine for living in.
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 Extended warranties

 Leasing (service & capital)

* Availability/capacity (pay per time)
o Service (pay per unit)

 (Energy) Performance contracting

 Mobility as Service (flexible set of
means to produce contracted
outcomes)

A&C (p .333): Manufacturing vs
maintenance costs
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® Car ® Airplane ® Otherprivate ® Bus ® Ferry © Train @ Bicycle http_s://www.aalto.f_i/en/department-of-
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 Does durability pay off?
 Optimised components may be both

more expensive and prevent reuse ...

but does standardization lead to
Increased materials demand?

Vaino Paasonen / Karhulan lasi 1953

hanu fatturer
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https://www.ellenmacarthurfoundation.org/assets/downloads/news/EMF _Engineering-the-Circular-Economy 300913.pdf
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Barriers to materials efficiency

- Cheap materials, costly human labour

- Easy of standardization vs customized design
- Path dependency and previous investments

- Risk aversion and over-specification... but traceability is
Increasing

- Focus remains in product sales and not service
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Enable

Remove barriers

Give information

Provide facilities

Promote viable alternatives
Provide skills

Provide capacity

Regulation
Examples & Demos
New standards
Public, audited data

Enforce Engage
Targets Catalyse Supply chain agreements
Regulations change Media campaigns
Penalties and fines
Encourage Exemplify
Tax system Targets
Expenditure grants Regulations
Figure 24.2—Options for change Reward schemes Penalties and fines
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Find three product/service labels or

certificates preferably from different areas

- Document the main criteria or data

- Find out who has created the label or
grants it

Ao

TAMAN TUOTTEEN HIILIJALAN-
JALKI PER 100G TUOTETTA
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CHILDREN OR STOPS THEM GOING TO
SCHOOL

In the worst cases there's frafficking or modem

slavery.

(" CHILD LABOR ISWORKTHAT HARMS |

IT IS A HUGE PROBLEM
IN THE COCOA INDUSTRY

An estimate
2 million children

And banning child lal enough.
Stop a child working on one farm and they'll work
somewhere ele.

THAT'S WHY UTZ..
A

8.
2,

..EMPOWERS COMMUNITIES
TO PROTECT CHILDREN'S RIGHTS

e
X

PREVE NZ IDENTIFICATION ~ REMEDIATION
T /MONITORING  Find solutions

anc when child  info scr
labor occurs.

Know if, where  to gef chidren

..WORKS WITH THE SECTOR
TO TACKLE CAUSES OF CHILD LABOR

etter farming
Better future
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WHAT IS ATYPE | ENVIRONMENTAL LABELLING
PROGRAMME?

A Type | label is a third-party assessment of a product based on a
number of criteria involved in the environmental impact of a product
or material throughout its life cycle. The objective of this type of
environmental labelling programme is to contribute to a reduction in
the environmental impacts associated with products, through the
identification of products that meet the specific criteria of a Type |
programme for overall environmental preferability.

https://www.iso.org/news/ref2273.html
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https://ec.europa.eu/growth/industry/sustainability/ecodesign_en
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Refrigerators
Washing machines
Dishwashers

Electronic displays (including
televisions)

Light sources and separate control
gears

External power suppliers
Electric motors

Refrigerators with a direct sales
function

Power transformers
Welding equipment

27.4.2021
18



Scope1 Scope 2

Fuel combustion
Company
vehicles

Fugitive
emissions

https://www.carbontrust.com/resources/briefing-what-are-scope-3-emissions
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Purchased electricity, heat and
steam

Scope 3

Purchased goods and services
Business travel

Employee commuting
Waste disposal
Use of sold products

Transportation and distribution (up- and
downstream)

Investments

Leased assets and franchises

Carbon-neutral
Helsinki 2035

Summary
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 Enter the break-put
room

* Insert one of your
labels on the Flinga
board. (Save the
Image and use the
camera-icon)

Flinga - BA Design S3 _ |abels and product standards/
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Labelling - Flinga results
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No compulsory readings

Search for an example of how products/services communicate
sustainability beyond metrics/numbers/certification schemes.
o E.g. Volvo Polestar https://www.polestar.com/us/precept/
o https://www.aalto.fi/en/creative-sustainability/the-test-site
How do ‘we’ explore and think about sustainability through
design?
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