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The development of new products has both positive
and negative effects on the environment.

Life Cycle Assessment

A life cycle assessment (LCA) is used to assess the environmental
impacts of a product at every stage of its life: from obtaining the
raw materials to the eventual disposal of the product.

Extractip,
Process;, ¢
S//,y

How much energy is needed to extract or produce and process the
raw materials?

Does extraction or production damage the environment?
Do raw materials adhere to environmental standards, (e.g. FSC wood)?

Extracting, Producing
and Processing
Raw Materials

How much energy is needed to process materials into the final product?
How much waste or pollution will manufacturing produce?

How will using the product affect the environment?
Will the product consume a lot of energy?
Does the product produce waste or polluting substances?

How easy will it be to dispose of the product at the end of its life?
How much waste or pollution will be produced as a result of disposal?

H Disposal

Pollution and Global Warming

During the manufacture of many new products,
fossil fuels are burned for energy production
and transportation of materials. This releases
greenhouse gases, such as CO,, which many
people believe cause global warming.

Warmer global temperatures are causing
glaciers to melt, leading to rising sea

levels and increased risk of flooding in
coastal areas. Many plant and animal
species are becoming extinct as their
habitats are altered by rising temperatures,
and severe drought is also causing famine
in certain countries.

Continuous Improvement

Manufacturers are constantly looking to make small improvements to their products or processes
to boost productivity and efficiency. This is known as continuous improvement.

Case Study: Honda's 'Green Path’

Honda's 'Green Path' is a course of action which promises to make their products more recyclable,
reduce waste and carbon emissions, and conserve as many resources as possible
during manufacture. Some examples of 'Green Path' in action include:

« Building two onsite wind turbines at Honda's Ohio transmission plant,
which produce enough energy to power 1,000 homes for a year

« Helping to design the Auto-Max railcar, which allows more
vehicles to be loaded onto a single railcar for transportation

« Implementing the Honda Environmental Leadership Program
to help dealers reduce CO, emissions to zero

These programs have helped Honda reduce its energy use per auto by 14% over ten years.
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New and emerging technologies have led to the development
of sustainable products and manufacturing processes.

When a product is manufactured, resources are consumed. Therefore, when developing

a new product, designers must consider the sustainability of the resources used.

T ¢ o

Finite Resources $ Non-Finite Resources
Finite resources are non-renewable.
They cannot be replenished as fast
as they are consumed and are
therefore unsustainable.

)

-
%5

Non-finite resources are renewable.
Waste Disposal

They can be replenished faster
than they are consumed
and are therefore sustainable.
Once a product comes to the end of its life, it must be disposed of.
Historically, most waste was buried at landfill sites, but decaying
waste can cause pollution by contaminating the local land
and water supply and generating greenhouse gases.

Waste can also be incinerated (burned) to reduce the volume
of waste going to landfill. However, this generates significant
greenhouse gas emissions causing more pollution.

Rethink: Consider how the product can be
made in a more sustainable way using
sustainable resources and be more
sustainable itself.

Refuse: We can refuse to use
unsustainable and unethical
resources, processes and products.

Repair: We can create products
that are easy to repair so that their
life cycle can be extended.
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New product development is driven by new technology or changing consumer demands.

Culture Different groups within society have different needs. Therefore, designers need to consider the
& SUCiEty values, cultures, customs and behaviours of different groups when developing new products.

When a product is being designed for a specific market or group, it is vital to research
that market or group. Conversely, it is also important to consider the wider world,
including different religions, cultures and languages, to ensure the product doesn’t
cause offence or have a negative impact on certain groups in society.

Fashion has a big impact on new product development. People will not purchase

products that are considered 'uncool’ The Internet has enabled businesses and
people (such as celebrities) to showcase new fashions and trends instantly through

social media sites and blogs, resulting in trends coming and going very quickly.

-

Products can be adapted to suit elderly people who may have poor vision or reduced
mobility. For example, weighted cutlery has been specially designed to make dining
easier for individuals with limited hand control.

Products can be adapted to help those with physical disabilities who may have restricted
speech or mobility. For example, text-to-speech technology enables those with speech
difficulties to communicate via computer.
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Planned Obsolescence

Most products are designed to have a set lifespan. Some are designed to last a long time,
whereas others are designed to last for only one use. This is known as planned obsolescence.

Mobile phone

Coffee pod

10-15 years \ 2-3 years 1 use

Single-use products do not necessarily need Some businesses use planned obsolescence to
to be durable, but it is preferable that they ensure a steady stream of sales. If their products
are biodegradable or can be recycled. Many last a long time, they will suffer from fewer sales.
technology and fashion products will have However, this is bad for the environment as it

intentionally short lifespans because produces more waste. As such, designers must
customer demand quickly changes in balance ethics and the environment with profit
response to new technologies and trends. when developing new products.
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Design for Maintenance

Some products are designed for maintenance. This means that when part of the
product is broken or worn out, that component can be repaired or replaced without
having to throw the whole product away. This is far better for the environment.

Design for disassembly is a design strategy that considers the future need to
disassemble a product for repair, recycling or to prolong its life cycle.
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The Environment

Designers must consider how new products will affect the environment, from their manufacture
through to their disposal. Products made from renewable materials and manufactured with minimal
energy consumption can help minimise damage to the environment. Using timber branded

with the FSC label ensures that it has come from a sustainable source.

Ensuring new products have long lifespans, or can be recycled or reused,
will also reduce the environmental impact.
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° Energy Generation & Storage °

Sources of energy are used to generate electricity and to provide fuel for transport, heating and cooking.
They can be renewable (non-finite) or non-renewable (finite).
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Fossil Fuels

Fossil fuels are non-renewable natural resources formed from the remains of organisms.

The three main types of fossil fuel are coal,
oil and gas. To produce electricity, fossil fuels
are usually burned in power stations.

Traditionally, the UK's energy mix has consisted
mainly of fossil fuels. However, declining reserves
and links to climate change have led to a big shift

away from fossil fuels towards renewable sources.

Advantages

« Generate large amounts of cheap energy

« Provide a reliable supply of energy

Coal-Fired Power Station
Stack
Combustion Steam
turbine

Electricity

Pulverized
coal

PNy o, Boiler Condenser

Disadvantages

+ Release greenhouse gases, which cause
pollution and contribute to global warming

+ Will eventually run out
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Hydro-electric

Biomass

Renewable Energy

Renewable energy is non-finite, making it the most sustainable form of energy.

Generators in wind turbines
convert the wind'’s kinetic
energy into electricity.

Solar panels are used to
convert the Sun's energy
into electricity.

Turbines convert kinetic
energy in water currents
and tides into electricity.

As trapped water is released
from dams, its kinetic energy
turns electric turbines.

Organic material, such as
animal waste or crops, are
burned for energy or
processed into biofuel.

Advantages

Wind produces no greenhouse
gases. Once turbines have been
set up, energy is cheap.

Solar energy produces no
greenhouse gases. Once panels

have been set up, energy is cheap.

Tides are guaranteed,
predictable and produce no
greenhouse gases.

Once set up, HEP is cheap.
Reservoirs provide a water
supply during shortages.

Biomass is affordable and
renewable if resources
are replaced (e.g. trees

are replanted).

However, there are several issues concerning its reliability, efficiency and initial set-up costs.

Disadvantages

Set-up costs are high. Turbines
are considered unsightly and
cause noise pollution.

No electricity is generated
when there is no sunlight.
Solar panels are expensive.

Tidal barrages are costly
to build and can disrupt
ecosystems.

Set-up costs are high.
When dams are built,
habitats are often destroyed.

Burning biomass
releases CO,. Also,
using wood for fuel can
lead to deforestation.
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Nuclear Power

Nuclear power stations work in a similar way to other power stations,
but heat is generated by splitting uranium atoms in nuclear reactors.

Advantages Disadvantages

« Very efficient — generates a lot of electricity « Depends on a non-renewable resource (uranium)

« Produces dangerous radioactive waste
products that are difficult to dispose of

« High set-up and decommissioning costs

« Produces far less greenhouse gases than
fossil fuels
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Kinetic pumped storage systems are used
to manage energy supply.

When energy demand peaks (e.g. at breakfast time),
water stored in the higher reservoir is released through
turbines to generate extra electricity. The water is then
pumped back to the higher reservoir when energy
demand drops again.

Batteries

Batteries store energy in a chemical form and convert it to electrical energy when needed.

Ordinary dry-cell batteries are non-rechargeable. As the reactants inside them are
consumed in chemical reactions, the output from these batteries gradually falls. Once all the
reactants have been consumed, these batteries go 'flat' and cannot supply electrical energy anymore.

Alkaline Batteries Rechargeable Batteries

Alkaline batteries are usually disposable and Rechargeable batteries can be recharged and

cannot be reused once flat. They leak less than reused so they are better for the environment
other types of battery and last a long time. than alkaline batteries.

Because they cannot be recharged, they are Charging a battery reverses the chemical

best used in devices that do not use much reaction that occurred when it was used. These

power (e.g. clocks and smoke detectors). batteries maintain a constant output until they

Their output gradually falls over time. go flat and are best suited to high-powered
items (e.g. car batteries and mobile phones).

Batteries contain toxic chemicals that can harm the environment.
Therefore, it is important that they are recycled or disposed of correctly.
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The use of new and emerging technologies has significantly transformed enterprise,
presenting new and exciting opportunities for businesses and entrepreneurs.

Virtual Marketing and Retailing

A, &7

The increased use of the Internet has led to the rise of virtual marketing

y 4 to reach a wider market. This includes online advertising, such as social
media adverts and pay-per-click advertising, which involves businesses
‘ N paying to appear prominently in search engine results.
’6.

Virtual retailing allows shoppers to buy products online. Most businesses
now have online stores and websites where customers can shop.

Fair trade ensures that farmers in lower-income countries get a fair price
for their produce, so they can provide for their families. It also aims to
improve trade terms and conditions for workers.

Fair trade items are labelled accordingly to help

consumers make ethical buying choices.
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Automation and Robotics

Automation involves the use of automatic equipment in manufacturing.
It was first developed and used on a large scale during the Industrial
Revolution to help meet increased demand for manufactured goods.

The use of new and emerging technologies has significantly changed the way
in which goods are manufactured.

Although the initial cost of automated equipment is high, it can
significantly improve productivity, enabling manufacturers to

create high-quality products quickly and cheaply.

Rdvantages of Automation & Robotics

« Increased efficiency and productivity

« Fewer errors and greater accuracy

« Limited human input, reducing labour costs

» The ability to perform work that is otherwise
dangerous for humans

Industrial robots can be programmed to carry out various automated c
tasks, including welding, assembling parts, painting, labelling and packaging.

Disadvantages of Automation & Robotics

Buildings and Equipment

Technologies, such as Wi-Fi and 4G, have significantly improved
workplace efficiency by enabling faster communication and data transfer
and greater workforce mobility. New technologies have also led to greater
energy efficiency in buildings and equipment.

« Expensive to set up and maintain
« Replaces human labour, leading to job losses
« No human judgement
« Requires high-skilled workers to operate
the equipment

Computer-Aided Design & Computer-Rided Manufacture

Computer aided design (CAD) and computer aided manufacture (CAM) are used
to design and manufacture products. Both have helped in the transition from

workplace efficiency.

product design to product manufacture and have greatly affected

CAD allows users to draw, design and model products using specialist
software. Designers can create both 2D and 3D models and manipulate
their designs to test different ideas before manufacture.

CAM uses computer numerical control (CNC) to create CAD designs. The CAD
software creates the 3D coordinates of every point of the design, and the CAM
machine then interprets the coordinates to manufacture the design.

Rdvantages of CAD

» More accurate than hand drawings

« Enables designs to be extensively amended
and tested before production

« Allows several designers to work on the
same project simultaneously

« Offers views of 3D models from all angles

Disadvantages of CAD

+ Can be difficult to learn
« Can require large amounts of memory
« Expensive software

Flexible Manufacturing Systems

Flexible manufacturing systems (FMS) consist of computer numerical
control (CNC) machines that work alongside a production line.
The machines are easily adaptable and can be programmed to
perform different tasks depending on the product being made.

Advantages of CAM

« High level of accuracy

« Increases the speed and efficiency of the
production process

« Products can be manufactured directly
from CAD files

« Can operate 24 hours a day

Disadvantages of CAM

« Expensive equipment
« Requires maintenance
» Replaces human workforce

FMS is ideal for batch production and allows manufacturers to adapt
quickly to consumers' changing needs by altering product designs.
The layout, individual tasks and number of machines can be adjusted

according to the type of product being made.

Lean manufacturing aims to minimise waste in the manufacturing
| process, saving money and resources and improving efficiency.

Just-in-time (JIT) is an example of lean manufacturing. Stock is
closely monitored and only ordered when it is needed. The new
stock then arrives 'just in time' before existing stock runs out.

RAdvantages of JIT

+ By minimising stock levels, JIT reduces costs
and limits the need for warehouse space

+ Reduces the risk of losing money through
stolen or damaged stock

« Stock is less likely to go out of date

« Decreases the time between ordering stock
and selling the finished product to customers,
helping cash flow

Disadvantages of JIT

« Lost economies of scale due to ordering
of small quantities

« Lack of stock if supplier delays or ordering
mistakes occur

« Increased transport costs due to more
frequent deliveries

« Little room for production mistakes because
of little to no stock




image4.png
The use of new and emerging technologies has significantly changed the way
in which goods are manufactured.

Automation and Robotics

Automation involves the use of automatic equipment in manufacturing.
It was first developed and used on a large scale during the Industrial
Revolution to help meet increased demand for manufactured goods.

\
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Although the initial cost of automated equipment is high, it can
significantly improve productivity, enabling manufacturers to
create high-quality products quickly and cheaply.

Industrial robots can be programmed to carry out various automated ¢
tasks, including welding, assembling parts, painting, labelling and packaging. ™

Rdvantages of Automation & Robotics Disadvantages of Automation & Robotics

« Increased efficiency and productivity « Expensive to set up and maintain

- Fewer errors and greater accuracy « Replaces human labour, leading to job losses

« Limited human input, reducing labour costs « No human judgement

« The ability to perform work that is otherwise « Requires high-skilled workers to operate
dangerous for humans the equipment

Buildings and Equipment

Technologies, such as Wi-Fi and 4G, have significantly improved
workplace efficiency by enabling faster communication and data transfer
and greater workforce mobility. New technologies have also led to greater
energy efficiency in buildings and equipment.

Computer-Aided Design & Computer-Rided Manufacture

Computer aided design (CAD) and computer aided manufacture (CAM) are used
to design and manufacture products. Both have helped in the transition from
product design to product manufacture and have greatly affected

workplace efficiency.

CAD allows users to draw, design and model products using specialist
software. Designers can create both 2D and 3D models and manipulate
their designs to test different ideas before manufacture.

CAM uses computer numerical control (CNC) to create CAD designs. The CAD
software creates the 3D coordinates of every point of the design, and the CAM
machine then interprets the coordinates to manufacture the design.

Rdvantages of CAD Advantages of CAM

» More accurate than hand drawings « High level of accuracy

« Enables designs to be extensively amended « Increases the speed and efficiency of the
and tested before production production process

« Allows several designers to work on the « Products can be manufactured directly
same project simultaneously from CAD files

« Offers views of 3D models from all angles « Can operate 24 hours a day

Disadvantages of CAD Disadvantages of CAM

« Can be difficult to learn « Expensive equipment

« Can require large amounts of memory » Requires maintenance

« Expensive software » Replaces human workforce

Flexible Manufacturing Systems

Flexible manufacturing systems (FMS) consist of computer numerical
control (CNC) machines that work alongside a production line.
The machines are easily adaptable and can be programmed to
perform different tasks depending on the product being made.

FMS is ideal for batch production and allows manufacturers to adapt ':n.":,'-ﬂ‘
quickly to consumers' changing needs by altering product designs. "v:."h'.'
The layout, individual tasks and number of machines can be adjusted \
according to the type of product being made.

Lean manufacturing aims to minimise waste in the manufacturing
| process, saving money and resources and improving efficiency.

Just-in-time (JIT) is an example of lean manufacturing. Stock is
closely monitored and only ordered when it is needed. The new
stock then arrives 'just in time' before existing stock runs out.

Advantages of JIT Disadvantages of JIT

+ By minimising stock levels, JIT reduces costs « Lost economies of scale due to ordering
and limits the need for warehouse space of small quantities

« Reduces the risk of losing money through « Lack of stock if supplier delays or ordering
stolen or damaged stock mistakes occur

« Stock is less likely to go out of date « Increased transport costs due to more

. . frequent deliveries
« Decreases the time between ordering stock 9

and selling the finished product to customers, « Little room for production mistakes because
helping cash flow of little to no stock




