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clim_afte
decision:

Any choice, action, or policy that directly or indirectly affects
the climate... particularly in terms of greenhouse gas
emissions and overall environmental impact.






Transportation - Storage
Walking or taxi? Freezing or eating it fresh?
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Food disposal Packaging disposal
Landfill or compost? Recycling or incineration?
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The product
ifecycle
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Consumer
choices matter




Chapter -
Hidden
(net) Zero ecologies

weave beneath
everything we
eat
















Food and agriculture (26%)

2 6 /O Of g I O b a I Manufacturing and consumption (21%)
n n
e I I l I S S I O n S Transportation (16-18%)

Aviation and shipping (4-5%)



wWhy is it
challenging to
get the
iInformation we
need?



Systems
thinking:

Viewing parts
as Inter-
connected
within a whole
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BFA Interaction Design




Microsoft
Anti-harassment on
Microsoft Teams (2020)
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One

Designer as
sysiem
excavator






Terrascope
End-to-end decarbonisation tool
for the land-based economy
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Product Carbon Footprinting
Fast, accurate emissions across
your product lifecycle

O Produst feotprint

[ Analysis

[ Measurement
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Wh_ere_ are
emission

notspots in rye
bread”




Step 0 : Creating a product SKU

Products Add Product

Add new product

You may edit details later on in individual product pages.

Product Name SKU ID (optional)

e.q. “Green Lentils” e.q. PCH-001

Select Category Manutfacturing Location

e.g. "Agriculture” =nter [City, Country]

Weight

e.d. [ r_‘,_\

Measurement boundary

What are the objectives of your PCF measurement?

Select

Is this product manufactured or purchased by your organisation?




Step 1 : Raw material production and distribution

Producls Rye Bread

Rye Bread

500g

Overview Add Data

Save and Exit

Raw Material Production and Distribution

Product Manufacturing

Distribution and Retail

End-of-life




Step 2 : Product manufacturing

Products Rye Bread

Ingredients
. : : @ Add data row
If you need to update or maaify raw materizals, please go back to the previous life cycle stage.

npul Name Weighl Jni rocessing Method Energy Source Energqy Consumption Wasle Disposal

v Distribution and Retail

v Use Phase

Emission calculated for Raw Material Production

. and Distribution
v End-of-life




Step 3 : Distribution and Retail

Products Rye Bread

~ Distribution and Retail

Distribution

Emission relating to the distribution and transportation of your finished product.

r

Product Destination Transportation Mode Distance

1

Storage

Emission relating 1o the storage of your finished product at its

Calculation Meth

Required

select calculation method from the dropdown




Step 4 : Use phase

Products Rye Bread

~ Use Phase

Shopping Transportation

Emissions relating to the shopping transportation of your product by the consumer.

y

Shopping Transportation Method Average Weight

R

Private Vehicle

consumer

Public Transport - Bus
Fublic Transport - Rail Energy Consumption Days in storage

Bicycle

Walk

Product Use

Emissions relating 1o the use of your product by the consumer.

Product Use Method Lnergy Source Energy Consumption




Step 5 : End-of-life

Products Rye Bread

v Use Phase

»~ End-of-life

Product Waste

, ) @ Add data row
Emissions relating to the disposal of your product

Waste Type

Packaging Wasle
o o () Add data row
If you need to update ¢ 1Ty packaging options, please go back to 'Raw Material Froduction and Distributio

'‘ackaging Data \Waste Disposa o Y/astage

Plastics: average plastics

Emission calculated for Use Phase




Measurement = Products ' Rye Bread

Rye Bread
5009

Overview Add Data

::] Emissions per unit

1.5330 kgC02e

Life cycle stages kgCOZ2e
Raw Material Production and Distribution 0.2720
Product Manufacturing 1.2090
Distribution and Retail 0.0510
Use Phase 0.0010

End-of-life 0



Chapter
Two

Designer as
sysiem
architect



What design ‘
deCISIOnS dld I C;;OnaetedTuna

2.747 kg CO,E

make here? B

@ Raw Material Production and Distribution

*4& Recommended lever

Change albacore tuna to skipjack tuna



Design decision 1
Exposing the mental model of the
product lifecycle to the user

~ Raw Material Production and Distribution

Ingredients
Input Name EF Match
Enter

Packaging
Input Name EF Match
Select S

v Product Manufacturing

v Distribution and Retail

v Use Phase

v  End-of-life

% Wastage

0

Select

<Y

% LOss

0

Origin

City, Counlry

Qrigin

City, Country

(+) Add data row

Transport Distance Weight Jnit

Selecl

(*) Add data row

Transport Distance Weight Jnit
Select T J

Calculate Emissions



Design decision 2

Simplifying the data input process
for non-experts, by referencing
verified datasets

Change emission factor

O Herbs EF
Input Name EF Match Origin ] Value -¢- Match relevance © Location
0.9712 0.98 France
Mussels Shellfish EF ~ ltaly < Composite SKU
4 Al Matching
Olive Ol Olive Oil EF v ltaly <
Herbs UK EF

Dill Herb EF ~ ltaly <* 3 -¢ ©

Celery Ef



Product name
Canned Tuna
Canned Salmon

Canned Corn Kernels

Canned Beef Stew

Canned Diced Tomatoes

Design decision 3:

Providing a high-level overview
of emissions across one’s
product portfolio

Boundary

Cradle to gate

Cradle to grave

Cradle to gate

Cradle to grave

Cradle to grave

Qs

/o Completeness

25% b

100% c—

0/ )

/o |

22%

Emissions (kgC02e)

0.4600

2.018

2.018

Manufacturing...

Selangor, Malay

Lampung, Indor

Riau, Indonesia

Sumatera Selat:

Riau, Indonesia

Category

Seafood

Seafood

Vegetables

Meat

SKU ID

PCF-100105

PCF-100104

PCF-100100

PCF-1001702

PCF-100101



Design decision 4

Making product decisions that
reflect the diversity of our users
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Design decision 4
Making product decisions that
reflect the diversity of our users
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Feature prioritisation

= urgency

Very high

Very high

Very high

= Ica

LCAT

Product ...

All LCAs

LCA2

— problem solved

Foods often shrink in
weiakt, and grow in weght
sometimes in their
manufacturing process.
Hence, the starting weight
of raw mazlerials do not
always acuate to the final
weight. At the moment, we
don’t haves a way Lo
accoemmedate this realistic
process.

Duplication so the user can
simulate different
manufacturing processes

Currently, users are only
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In LCA 1, allowing useres to
select a dropcown item
(finished weight | starting
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Provide manufacturing location
as an edilable option for our
user,

Allow EFDB8 confligs to (8 OPEN
creatac on the backend that
intakes the customer’s CFs.
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Three Designer as

system agitator




The network
effect for
Information
sharing




EXxposing levers
to lower
emissions

For Danish rye bread

wap natural gas for renewable
energy in the baking process

S




Original measurement

A~ Product Manufacturing

Ingredients

If you need to update or modify raw materials, please go back to the previous life cycle stage.

Input Name

Rye grain

Water

Salt

Sourdough Starter

Weight

104.241

Unit

g

g

9

g

Processing Method

cooking - baking

cooking - baking

cooking - baking

cooking - baking

Energy Source

Fuels, Gaseous fuels, M

Fuels, Gaseous fuels, M

Fuels, Gaseous fuels, M

Fuels, Gaseous fuels, M

@ Add data row

Energy Consumption Waste Disposal

4.594 mj Composting A
4.708 mj Not Applicable A
4.55 mj Not Applicable A
4.56 mj Not Applicable A

FOR THIS STAGE
1.209 kg CO2e

Calculate Emissions



Swapping natural gas for renewabl
energy

A~ Product Manufacturing

Ingredients

If you need to update or modify raw materials, please go back to the previous life cycle stage.

Input Name

Rye grain

Water

W

Sourdough Starter

Weight

104.241

0.001

Unit

Processing Method

cooking - baking

cooking - baking

cooking - baking

cooking - baking

Energy Source

Renewable Energy

Renewable Energy

Renewable Energy

Renewable Energy

@ Add data row

Energy Consumption Waste Disposal

4.594 mj Composting A
4.708 mj Not Applicable A
4.55 mj Not Applicable A
4.56 mj Not Applicable A

FOR THIS STAGE
0 kg CO2e

Calculate Emissions



With the right information, small
actions have outsized impact

Rye Bread
5009

Overview Add Data

Emissions per unit

1.5330 kgCO2e

Life cycle stages

Raw Material Production and Distribution

Product Manufacturing
Distribution and Retail
Use Phase

End-of-life

Rye Bread

°00g

Overview Add Data

e . . .
Emissions per unit

0.3240 kgCO02e

Life cycle stages

Raw Material Production and Distribution
Product Manufacturing

Distribution and Retail

Use Phase

End-of-life

kgCOZ2e

0.2720

1.2090

kgCO2e

0.2720

0.0510

0.0010






What impact
will iInformed
consumers
have on the
iIndustry?
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Chapter Designer as

Four agent of
systemic
change



Exgose

Re-architect

Agitate
nidden systems




What latent
ecologies lie
under your feet

today?



' Design Team
ank you
i .
Reza limi
Wondo Jeong
Cynthia Gao

Gu Yuyang

More thanks to

Nic Myers

Siddhant Bahuguna

Jay Charturvedi

Yousuf Zahid

Xinlu Liu

Jinying Teo

Arata Sugioka
Limited trial available at Philip Man

pcf-demo.terrascope.com Nigel Goh
Mark Ng

Lia Nicholson
Sianghou Tang
Jochen Schloesser

Special thanks to
DesignSingapore Council
@designsingapore \ designsingapore.org
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