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Teams

Configuration:

1 Team leader (10 extra points)
e 5team members

e 7 teams in total

Team leaders:
Send CV to azael.capetillo@itesm.mx
07 August — 17 August
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Teams

Session 20 August:
 Team leaders Pitch
 Team interviews and assembly
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Next steps

Session 20 August:
* Introduction to Aalto platform

Course format:
* Lecture sessions every two weeks.
* Project revisions every two weeks.

i.e. one week for lectures of sustainability, following week for
Project revision.
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Course scope

Sustainable Product Design is an interdisciplinary and international course
on sustainable product development.

It is organized by Aaltonaut-program of Aalto University together with
Innovaction GYM of TEC de Monterrey. The course focuses in the
sustainability topics which are important in product development process:

e eco-design,

* material efficiency,
e product life cycle and
e user approach.



Course project

Student teams will develop green alternative for products of a company
(BigCo).

Due to time pressure, the teams will make collaboration with a nominated
team from Aalto/TEC. During the process the teams will study the product

sustainability improvement from different approaches:

Eco-design guidance, Material choices and efficiency, Product life cycle
impacts and User centred approach.

The final outcome is the market launch of a new, more sustainable product.
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Whiteboard question.



Sustainable development is a development that
meets the needs of the present without
compromising the ability of future generations
to meet their own needs.

1987, Brundtland. Our common Future: The world Commission on Environment and
development.



Sustainability Tools
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DPSIR: Driving forces, Pressure, State, Impact, and
Response framework

DPSIR framework describes the interaction between society and the
environment, was adopted by the European Environmental Agency as
a sustainability model.

Eco-efficiency
indicators
Driving forces Pressure
Energy, transport > CO2 emissions
FPolicy effectiveness Pathways and
dispersion patterns
Response > State
Increase in Tax Rising temperaiures
A
Economic costs of Impact Dose-Response
impact Decrease in agriculture M

EEA, E. E. A. (2009). "Dose/response relationships." Retrieved 10 July 2009, from http://ew.eea.europa.eu/greenland ia/resources/slides/dpsir-folder/doseresponserelationships



http://ew.eea.europa.eu/greenland_ia/resources/slides/dpsir-folder/doseresponserelationships
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Life Cycle Assessment (LCA)

Life Cycle Assessment (LCA) is a method to analyse the environmental impacts of
products (Rebitzera, Ekvallb et al. 2004).

BS ISO 14040 defines LCA as “the compilation and evaluation of the inputs outputs
and the potential environmental impacts of a product system throughout its life
cycle” (BSi 2006)

Rebitzera, G., T. Ekvallb, et al. (2004). "Life cycle assessment Part 1: Framework, goal and scope definition, inventory analysis, and applications." Environment International 30: 20.
BSi (2006). BS EN I1SO 14041:2006 Life cycle assessment — Goal and scope definition and inventory analysis. UK, BSi British Standards.
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Life Cycle Assessment (LCA)

The first recognised LCA study was carried out by the Coca-Cola Company in 1969.

The analysis was used to select between cans, glass bottles or plastic bottles (Hunt
and Franklin 1996) The inclusion of energy in the natural resources category was
an innovative part of the study at that time.

THE FIRST LCA

1969

Glass return bottle
vs plastic throw away

Hunt, R. G. and W. E. Franklin (1996). "LCA - How it came about." The International Journal of Life Cycle Assessment 1(1): 4.
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Q=3
(e}

Life Cycle Assessment (LCA)

Q

Process tree of a simplified coffee machine model with amounts and

assumptions.

coffee
packaging 375 kWh

bean
|

roasting

| water

Goedkoop and Hofstetter (1998). “The ECO-indicator 98 explained” The International Journal of Life Cycle Assessment 3(6):352-360
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Life Cycle Assessment (LCA)

Q
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The coffee machine process tree, where the size of the process
blocks is proportional to the relative importance of the process.

7.3 ke I ke 0.1 kg 0.3 kg 0.4 ke

injection
moulding

extrusion forming

assembly I

e

Goedkoop and Hofstetter (1998). “The ECO-indicator 98 explained” The International Journal of Life Cycle Assessment 3(6):352-360
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Life Cycle Assessment (LCA)

MINDSET M A

Example of a completed form (in this case without figures) in which
the product is subdivided.

housing

production
sheel steel
alterniritem

rubber

afurniniem

steef

mc}r! steel EFr o
”f plastics - - electronics

use

total electricity

Goedkoop and Hofstetter (1998). “The ECO-indicator 98 explained” The International Journal of Life Cycle Assessment 3(6):352-360
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Life Cycle Assessment (LCA)

LCA involves the entire life cycle of a product, starting from raw material
extraction and acquisition, including energy, material production and
manufacturing, through to end of operational life and disposal.

Another analysis similar to LCA is the LCI (Life Cycle Inventory).

LCl is a phase of the LCA involving the compilation and quantification of
inputs and outputs of a product during its life cycle (BSi 2006).

BSi (2006). BS EN ISO 14041:2006 Life cycle assessment — Goal and scope definition and inventory analysis. UK, BSi British Standards.
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Life Cycle Inventory (LClI)

An environmental assessment of a product showing only the impact of materials and
manufacturing process, avoiding the impact of the product’s operation and disposal, is

considered a LCl studly.

Life Cycle Inventory (LCI): collecting, validating and aggregating
input and output data to quantify material use, energy use,
environmental discharges, and waste associated with each life cycle

stage.
The outcome of the LCl provides
Enerey Enerey Enerey Sy g the starting point for the Life
Cycle Impact assessment phase
- - Product Use Final Disposition -
R?cvqh:i:itteigzls M?na::ar:::xsre B Mapr:zfda‘:;::re - ! ; - R e,
Consumption Recycle or Reuse
3 3 ¢ I L
Wastes Wastes Wastes Wastes
Reuse
Product Recycling

BSi (2006). BS EN ISO 14041:2006 Life cycle assessment — Goal and scope definition and inventory analysis. UK, BSi British Standards.



Life Cycle Inventory (LClI)

Steel

Zinc production

.. Durability
Galvanizing )
and service
process :
life

Process consumables
and their regeneration
and recycling

The life cycle of hot dip galvanized steel
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Re-use and
or Recycle
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Life Cycle Assessment (LCA)

For a successful implementation of LCA to (PRe 2008):
* Clearly define the reason for using LCA.

* Clearly define how to communicate LCA results.

* Allocate an adequate budget.

Large and complex LCA requires a large amount of information that in most cases is
difficult and laborious to obtain. The system boundaries and specifications are of
major importance for the outcome of the LCA. The system boundaries can include
three main orders or levels (PRe 2008):

* First order: only the production of materials and transport.
 Second order: all processes during the life cycle are included.
 Third order: All processes and capital goods are included.

PRe (2008). Introduction to LCA with SimaPro7, Pre Consultants: 88.
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PRe (2008). Introduction to LCA with SimaPro7, Pre Consultants: 88.
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Life Cycle Assessment (LCA)

LCA analysis can be divided in four main types according to their level of complexity (PRe 2008):

* Screenings

e Short studies

e Extensive studies

* Continuous LCA operations

PRe (2008). Introduction to LCA with SimaPro7, Pre Consultants: 88.
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LiDS wheel

LiDS stands for Life-cycle Design Strategy (Brezet and Hemel, 1997). Is a cluster of
strategies for eco-design represented in a graphical manner, with every strategy
containing a number of simple rules (Mulder 2006).

Basically the LiDS wheel is a selection of seven life cycle design strategies to
consider during the product design process.



LiDS wheel

7. End of life
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0. Function
Optimisation

5 1. Environmental impact
of materials

6. Life span

5. Use of product

2. Amount of material

3. Production technigues

4, Distribution system

A4
&

Aaltonaut



LiDS wheel

Table 25. Criteria defined for LiDS wheel assessment

Strategy Level 1 Level 2 Level 3 Level 4 Level 5
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GRMANTMA

CES Edupack

CES 2018
EDUPRCK

Yield strength (elastic limit) (MPa)
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Debate vs Discussion vs Argument
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Debate vs Discussion vs Argument

TESTING NEW
IDEAS WITHA
DEBATE

P £




Testing ideas with debate

GMO ORGANIC
Genetically modified organisms Organically produced foods

Is the sustainable answer Is the sustainable answer



There are no right or wrong answers - only
strong or weak arguments



ORGANIC
Organically produced foods

Arguments for Arguments against

Is the sustainable answer




GMO
Genetically modified organisms

Arguments for Arguments against

Is the sustainable answer




Strengths

Arguments for Arguments against

Weakness



Why is It sustainable?

Why is it not sustainable?
What is the major problem?
What is the major benefit?



20 mins to carry your research
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Recommended lectures

SUSTAINABLE
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