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Designers must consider raw material, manufacturing,
packaging and shipping costs, as well as the selling
price. The cost of materials and manufacture should
not exceed the final price of the product.

Bulk-buying enables manufacturers to negotiate a discount from suppliers. In turn, they can then
produce products at a lower cost, enabling them to charge customers a lower price or make
a bigger profit.
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Cultural Factors

Culture encompasses the ideas, customs and social behaviour of a group in
society. In a multicultural society, how one group receives a product may
differ entirely from how another group does. Designers must therefore
remain culturally sensitive when designing products.

Example: The Bank of England received thousands of complaints

from the vegan community after releasing new banknotes
that contain traces of animal fat.
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Social and Ethical Factors

Designers have a responsibility to consider a product’s impact on society. This is true even if
it means paying more money for ethically sourced materials that are environmentally
sustainable and that support the well-being of workers. A\
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Unethical products include those that damage the environment \
or exploit people in their production. §
For example, the increased production of cheap palm oil has
resulted in large areas of rainforest being destroyed to make
way for palm plantations. This has caused loss of animal

habitats and significant amounts of pollution due to extraction. Z
Large scale deforestation also contributes to the greenhouse %

AN

effect and climate change.

Products that carry the FSC logo have been approved
by the Forest Stewardship Council.
This means that the wood or paper used in the product
has come from a sustainable source.
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Tension is a stretching
or pulling force.

Torsion is a twisting force
that attempts to rotate
two ends of a material in
opposite directions.
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Forces apply stress to objects, =

S
causing them to break or change
shape. Different materials can

withstand different forces.
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Enhancing Materials

Materials and objects can be manipulated to resist and work with forces and stresses.
This may involve them being reinforced, stiffened or made more flexible.

Lamination involves adding layers to a material to form a composite.
The addition of layers increases the material's strength, rigidity and sometimes flexibility.

Paper can be laminated In plywood, layers of wood
in a plastic pouch to create

a stronger, more durable

and water-resistant sheet.

Webbing

Webbing is woven into strips to give it high tensile strength. It is often
used in items that are subjected to a lot of tension, such as seatbelts
and strapping used to secure heavy equipment.

Interfacing is often used in textiles to add strength to materials.
Extra layers of fabric are ironed (fusible interfacing) or sewn (sew-in
interfacing) onto the unseen side of garments to maintain shape and
add strength and rigidity. It is often used in shirt collars and cuffs and
in baseball caps to add rigidity.

Often made from synthetic fibres, webbing is lightweight and flexible.

Bending materials to form curves, arches and tubes can stiffen and
strengthen them significantly.

Corrugated card incorporates a fluted layer between two outside sheets,
which makes it a lot stronger and rigid. Chair and table legs are usually
curved and shaped in a specific way for added strength.

Folding creates a crease between two sides of a bend. This adds strength
and flexibility enabling materials to bend more easily.

A piece of paper placed over a gap (like a bridge) will not withstand a lot
of added weight. However, when paper is folded into a concertina shape
it can hold more weight.





image12.png
ECOI0gIC

Cal & S0cIa




image13.png
When designing new products, designers must consider the environmental impact
of sourcing, transporting and manufacturing potential materials.

Deforestation

Deforestation is the clearing of rainforests and wooded areas.
Trees are felled to make room for grazing animals, or to harvest pulp and
wood for paper and timber, resulting in the loss of animal habitats.

Deforestation also contributes to climate change. Trees remove CO, from
the atmosphere, so fewer trees means increased CO, levels in the atmosphere
contributing to the greenhouse effect and rising global temperatures.

Coal, metals and minerals are extracted from the ground through mining,
which causes huge amounts of damage to the environment. Large areas
of land must be cleared to make room for mines, causing various forms
of pollution and worsening the impact of deforestation.

Mining also requires lots of energy. To provide this energy, large amounts
of fossil fuels are burned, releasing CO, into the atmosphere and depleting
reserves of finite, non-renewable resources.
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The amount of carbon dioxide released by a product during its life cycle
is known as its carbon footprint. Consider the bed opposite.

Although the bed does not cause any pollution during its use, the amount of carbon produced
during extraction, processing, manufacture and transport is likely to be extremely high.
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Safe Working Conditions

In the UK, laws such as the Health and Safety at Work Act 1974 protect the health, rights and safety of
workers, whilst other laws exist to address issues such as discrimination, working hours and paid leave.

Employers also must provide safety equipment and training.

Unfortunately, not all countries provide the same protections for workers.
As a result, workers are often exploited and forced to work long hours

for a very low wage and in unsafe conditions.

Businesses have an ethical responsibility to ensure the rights of workers
across their supply chain, from extraction through to distribution.
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Reducing Pollution

The manufacture of products can cause various forms of pollution.

(IR [[TH(i]| @ Almost 8 million tons of plastic per year ends up in the world's oceans,
damaging habitats and killing marine wildlife. Oil spills and chemicals
from industrial waste, such as mercury, also contribute greatly to

water pollution.

To reduce ocean pollution, there needs to be a significant reduction
in the use of plastic and an increase in recycling rates.

Atmospheric The burning of fossil fuels releases greenhouse gases such as CO, and
. SO, into the atmosphere, resulting in air pollution. Air pollution is

Pollution particularly problematic in industrial areas and can cause respiratory

health problems.

To reduce air pollution, there needs to be a shift away from fossil fuels, and
towards renewable energy sources and improved energy efficiency in products.
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When selecting a material for a given application, designers must ensure
the material is fit for purpose. To do this, they must consider how the

product will be used and which properties the material will need to
perform its intended function.
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Most people want products that look good. Therefore, when selecting materials and components,
designers must consider aesthetic factors such as colour, texture and surface finish.
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Environmental Factors

ii It is important to consider the sustainability of potential materials and how ’
their extraction, use and disposal will affect the environment.

How easy is it to extract the materials?

Are the materials renewable and sustainable?

Are the materials locally sourced or easy to transport?
Can the materials be reused?

Are the materials biodegradable or recyclable?
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Availability

Some materials are easier to source than others, so designers must consider
the availability of materials. Many materials are only available in stock sizes.
This helps maximise efficiency and productivity, reducing cost. Materials that

are scarce, difficult to transport or are a long distance away are likely to be
more expensive.





