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Getting started with GCSE Design and Technology

Sustainability matters
In Electronics



Notes
This set of slides is intended to help teachers and students understand how to deal with sustainability and values issues in the new specifications. They should be helpful for all syllabuses.  The slides divide into four sections so they can be used either as separate sections or as a complete set. Part 1 (slides 2 and 3) looks at inspirational products and/or designers to help students understand that there are excellent commercially successful examples of sustainable design. Part 2 (slides 4-8) looks at what sustainable design is about and the environmental, social, economic and cultural aspects of sustainability. Part 3 (slides 9-13) considers the value of life cycle analysis in identifying how designing and making can be made more sustainable. Part 4 (slides 14-17) introduces the six Rs and how they can be used to help students design and make more sustainably themselves. 




Inspirational designers and products

There are some amazing
designers and products
out there.

Use the internet to find
out more about one of the
suggested companies in
the following slide.

Wind up Laptop

Solar lantern Wind up shaver PRABTIBAL
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Notes
The starting point is to enthuse students about sustainable design by looking at some real, sustainable examples of products and/or designers. They can either use the examples on slide 3 or find examples of their own.



Inspirational Electronics Designer

ETco-megia lplacsjler. Find out about one of the
(Trevor Baylis designs) companies on this slide
and record

e Company name and logo

e Details of one or more
products

e Anything about why they
make their products in the
way they do

Glowstar solar lantern
http://practicalactionconsulting

.org/glowstar/

e Anything else that
Interested or surprised you
that you liked or didn’t.

Wind-Up MP3 Player
(Powerplus)

http://www.ethicalsuperstore.com
/category/electronics-and-appliances
/radios-and-media-players/ ﬁﬁﬁgﬂfﬂ; AETHIDN



http://practicalactionconsulting.org/glowstar/
http://www.ethicalsuperstore.com/category/electronics-and-appliances/radios-and-media-players/

You've looked at the work of a designer
and their products....

Now write on a piece of
paper any words or phrases
that you think link to
SUSTAINABILITY from the
work of the designer or
products you’ve looked at.

Make a class word bank
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Notes
Produce a class mind map of as many words or phrases that students think are linked to designing and making products sustainably. It has been suggested that teachers might start here – asking students what they think of when someone mentions eco-design. After looking at some products, they could then revisit their initial ideas to see how they have changed.




So what'’s sustainability got to do with my GCSE in D&T?

Every designer and maker is
making choices about the product
they design. Lots of those decisions
link to sustainability issues.

In your coursework and final exam
paper — you will need to
demonstrate your understanding
of sustainability.

So let’s get started.....

PRACTICAL
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Sustainability has different dimensions.
It’s helpful to think of four main areas.

These dimensions can
present moral/ethical
dilemmas for designers.

Environmental

Moral
choices

Social
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Notes
There are many words used in the specifications that relate to values issues but these five are the most common. We believe that every designing and making decision involves a moral choice – it is not a separate dimension. For example, choosing to use wind-up technology may be sustainable but may not provide the required consistency of power. Do you choose consistency or sustainability? It’s a moral choice.



Four dimensions of sustainability
— they all need to be considered.

Environmental
e.g. How much of the planet’s resources does my product use?

Cultural
E e.g. To what extent does my design affect cultural
values and traditions?

Social
e.g. Is my product designed to improve the quality
E of life for its users?

Economic
e.g. Is everyone involved in the design, manufacturing,
B using and disposal of the product getting a fair deal?
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Notes
Most students find environmental issues easy to understand but are less familiar with the other three. For more advanced help on understanding social, cultural and economic factors click on the downloadable activities.
It’s important for students to understand that not all the dimensions are necessarily relevant for every product. There may not be any cultural issues in some electronics design, lots of issues in others if e.g. religious beliefs are involved.
It’s also useful for students to think about who gains and who might lose out when a product is made. http://www.stepin.org/docs/teachers/winnerslosers.pdf is an activity on winners and losers. 






How do the four sustainability dimensions
link to an MP3 player?

Using the sustainability
dimensions diagram work out
which labels from the MP3
player fall under each
dimension.

%

http://www.ethicalsuperstore.com
/category/electronics-and-appliances
/radios-and-media-players/ EE&%HE:&!? ACTION


http://www.ethicalsuperstore.com/category/electronics-and-appliances/radios-and-media-players/
Notes
Students can match the labels to the four dimensions after discussing which label links to which dimension by clicking on the downloadable activity. 


What's the problem for electronics designers?

A throwaway society?
Two million Pentium PCs end up
in UK landfill sites every year.

Climate change o b B
Washing machines, tumble dryers ] =
and dishwashers produce bm tonnes
of CO2 each year — the same as 32
million double decker buses.

Energy wasted

We buy 700 million batteries every
year in the UK. 620 million are not
rechargeable and only 14 million
are recycled.
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Life cycle analysis

This can be used by electronics designers to help them understand the
environmental impact of a product from extraction of materials to final disposal.

They try to work out the impact a product
has by looking at

What materials were used to make it?
(e.g. plastic, metals, impact on land)

How and where was it produced?
(was it made overseas? What energy and
water were used?)

How was it distributed?
(e.g. transported at each stage of the
lifecycle? Ship, lorries, trains)

How was it sold and marketed?
(e.g. internet, flyers, shops)

How was it used?
(e.g. does it need electricity or batteries?)

How can it be disposed of? (e.g. charity
shop, landfill site)
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Notes
Life cycle analysis enables students to think about the impact of designing and making a product from sourcing materials to disposing of it at the end of its life. They can look at any product and work out environmental impacts as well as thinking about social and economic impacts by asking the questions raised here. The Centre for Alternative Technology has developed a card activity to help students work out a product’s impact. It is available from http://www.cat.org.uk/education/ed_content.tmpl?subdir=education&sku=ED_62. 





In your designing and making
it will help if you use life cycle analysis.

material choice * You can show how making,

selling, using and disposing
of a product can have
environmental impacts

production

e You can suggest ways of
reducing those impacts

¢ You can show you have thought
about the impacts on people
(social), jobs (economic) and
values/traditions (cultural)

e The following slides suggest
how to do it by looking at
different products
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Let’s have
a look at
a drinks
can...

Cans stored in shops

— .." .

Cans taken home
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Mining bauxite ore

Cans to shops

Cans drunk

Work conditions

Transporting ore

Factory making cans

Warehouse store

Factory filling cans

Cans to drinks factory
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Cans thrown away

Cans collected

Recycling plant
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Notes
You can use a generic example of a product all students are familiar with to show the major environmental impacts of making an aluminium can. We have found it helpful to illustrate the process of LCA before asking students to relate it to a product of their own choice.



Now have a go yourself at LCA

|dentify the main components of a mobile phone.

Choose one or two components and work out their environmental impact.

What materials were used to make it?
(e.g. plastic, metals, what impact did
that have on the land)

How and where was it made?
(Was it made overseas? What energy
use was involved in its manufacture?)

How was it distributed?
(throughout its lifecycle from sourcing
to final disposal)

How was it sold and marketed?
(e.g. internet, flyers, shops)

How is it used?
(e.g. energy/batteries used?)

How can it be disposed of?
(e.g. charity shop, landfill site, recycling?)

Where's the impact of a smart
phone during its life cycle?
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Notes
Students can do this individually or in small groups. The CAT activity (see slide 10 notes) uses different symbols to represent e.g. modes of transport (lorry, train, plane, recycling truck etc) but without the cards we suggest you use the word list in the downloadable activities. And ask students to think about every time each category would be used during the life cycle of the mobile phone. Some students find it easier to do this in a linear way, others prefer to use a circle.

(See downloadable activity).



You know about product impacts,
so how can you try to reduce them?

_______________________________________________________________

There are six ideas you can A Dl .
think about. All the exam boards . REFUSE | | sonjgtﬁiﬁéoelus(; with il

use them so it makes sense to D TR 4 2020 "
understand what they mean. NGt Theamourt of il ot S0 e = S
material and energy you use E ' RETH I N K '
% ) : as much as you can : T
Activit e S geps TAIRENE . SRR
4 "t RECYCLE dt' When a product breaks down or
1. Try to match the ; i doesn’t work properly, try to fix it
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definition. 1 product if you don’t need it or if it's : i REPAIR ]
2 Th k b i h i bad for people or the environment | i Lo
. INK about NOwW R ek e et R e S
i vfi'--“"““"““““““-E "fi Reprocess a material or product i
Impé)r_tant eaclrl' : REUSE : i and make something else [
word is in making
the W_Orld d more Mti Do we make too many products? ; C% REDUCE :
sustainable p|ace_ + Design in a way that considers - |
: people and the environment !
What's best?
What’s worst? %
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Notes
Click on the link for a downloadable version of this activity. It’s available in the Sustainability Handbook pp 50-51 but we’ve simplified the definitions here.



How can you use the six Rs

Using the 6 R headings — develop your
ideas to make a sustainable phone for
the future.

What could you refuse to use? What
could be recycled? What could you
reduce? s rethinking involved? Can you
design so anything can be reused?
Could it be designed for repair?

If you're interested in more information
on the impact of mobile phones go to
http://education.practicalaction.org/urls/view/69
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Notes
Use a short focused task to get students thinking about how thinking about the six Rs can help them develop a more sustainable mobile or smart phone. Mind map all the ideas that different students come up with before checking out the next slide.



How well did you get on?

REFUSE Did you refuse to use any materials?
REDUCE Did you reduce its energy consumption?

Or packaging ? Suggest ways of manufacturing using

renewable energy to power a factory?
REUSE Did you design so any parts of the phone could be used again?
RETHINK Did you think of other ways it could be powered? e.g. wind-up?
RECYCLE Did you design so that recycling it is easier at the end of its life?

REPAIR Did you design so that parts could be repaired or upgraded
rather than using all new parts?

LRl LLAk AL EON ,



How can you use the 6 Rs
In your Electronics designing and making?

RETHINK does it need to use electricity to power it?

REFUSE to use non-renewable materials
to use any toxic materials or finishes

REDUCE the quantities so there is no waste
any packaging to a minimum
energy used in making to a minimum

REUSE any parts or materials at end of life

RECYCLE all unusable waste and parts at end of life
all packaging

REPAIR broken or worn out parts where possible

LRl LLAk AL EON ,


Notes
Discuss whether or not students want to use some of the suggested sustainability principles in their own designing and making. Emphasise that they are making moral choices and that there may be justifiable reasons for not always making the most sustainable choices – e.g. a sustainable material may not be the most durable or efficient, using wind-up processes may not give enough sustained power. However, they should weigh up those ideas against the social, environmental, economic and cultural issues they have learnt about earlier. 




or product and make
something else

O’t O,g« When a product breaks down
R E U S E i : or doesn’t work properly, !

4 ETUINYG b Repocessamateral The 6 Rs

try to fix it.
people and the environment.

o’!’ o,t Do we make too many products?
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ASKING ECONOMIC QUESTIONS

What’s the impact on jobs?
Will the product create them or reduce them?

Could the cost of production be cut down by reducing
the amount of material or energy used?

What types of jobs might be created?
Will they involve skilled, enjoyable work or not?

What are working conditions like for employees?
Do they get a fair wage and work in pleasant situations?

Where does sourcing and manufacture take place?

Does it encourage use of local materials and labour?
Does it provide opportunities for developing countries to
Improve their standard of living?

Is making the product profitable?
If not, it cannot be sustainable.

Who gets the profit?
Does everyone get a fair deal or are some people
exploited?

Where does the money and financial help come from?
Could eco-friendly sources be used?

Technology challenging poverty s
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ASKING CULTURAL QUESTIONS

Is any religious group likely to be offended by the product?
Is any ethnic group likely to be offended by the product?
Is the product likely to offend on the grounds of gender?

Is the product suitable for the age group at which
it is targeted?

Does the product encourage the maintenance of traditional
cultural values or traditions, e.g. festivals, dress?

Or might it mean the loss of some traditional values or skills,
e.g. home cooking?

Traditions can be regional, national or international.

Is the product appropriate for the society in which
it will be used?

Does the product encourage understanding of different values
and cultures?

Technology challenging poverty s
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ASKING SOCIAL QUESTIONS

Does the product make life better for people who use it in any way?
If it doesn’t, should we make it at all? If it does, who will benefit
and in what way?

Does the product make life better for the people who make it?
Do they get treated fairly in wages and work conditions?

Does the product encourage us to be sociable, to enjoy the
company of others when we want to?
Or does it encourage us to be more isolated?

Is the product appropriate for the age and/or gender group
at which it is targeted?

Does the product meet the needs of people today without limiting
the ability of future generations to meet their needs satisfactorily?
Are we “stealing from the future” by using up too many resources?

Does the product have positive or negative results for people living
elsewhere in the world, especially poor people?

Does the product take account of disability, e.g. sight, hearing,
physical? Can it be understood, read and used by those with
disabilities? Does it improve life for those with disability?

Does the way the product is made enable people
to enjoy their work?

Technology challenging poverty s
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Four dimensions of sustainability design

The list below gives some of features of an MP3 player.
Cut them out and arrange them under one of the four
sustainability headings (on the four dimensions diagram).

_________________________________________________

1 Gigabyte memory
- huge music library

.................................................

Integrated flashlight and '
phone charger
Good sound control
Is all music OK for everyone
to listen to?

.................................................

_________________________________________________

Integrated wind up handle
for powering the MP3 player
- no batteries needed

.................................................

_________________________________________________

Technology challenging poverty
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Sustainability has four
main different
dimensions

These dimensions are all
moral/ethical dilemmas
for designers.

Environmental

Moral
choices

Social
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Lifecycle analysis

Using the headings below —
trace the impact of the
product you're looking at
under the headings.

Production

Disposal

Distribution

4—/
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Lifecycle analysis categories

ENVIRONMENTAL

TRANSPORT

e [orry

e Bicycle

e Car

e Freight ship

® Qil tanker

e Aeroplane

e Rubbish/recycling truck
* Tractor

e Train

Back

ELECTRICITY

e Cooker

e Factory lighting,
heating

e Shop/supermarket
lighting, heating

e Shop/supermarket
fridge/freezer

e Home fridge/freezer
e Microwave

e Warehouse lighting and
heating

LAND USE

e Cropland

e Grazing land

e Landfill site

e Quarry

® Reservoir

* Road

e Parking spaces

¢ \Woodland

BUILDINGS

e Factory

e Oil rig

e Shop

e Supermarket

e Warehouse

CHEMICALS

e Fertiliser

e Pesticide

Technology challenging poverty
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