
1.1.5 Culture: the way a group of people behave, dress, eat and live their lives. Culture can 
be influenced by anything from religion and tradition to local food sources, climate and 
artistic expression.

Population movement within the EU: Migration is the movement of people from one 
permanent home to another.  Migrants can bring experience of different skills, technologies 
and innovation. Free movement from the EU to Britain may now change due to Brexit.

Social segregation/clustering within ethnic minorities: Some minority populations have 
tended to live in clusters. This has both positives (e.g. cultural identity) and negative (e.g. 
social barriers).

1.1.1 Industry

Unemployment. Automation and increased efficiency can lead to fewer jobs 
available.

Workforce skill set: Skills may need to be acquired and updated to keep up to 
date with new technologies.

Demographic movement: The way in which a population’s structure changes, for 
example as a result of an ageing community or migration into the area.

Science and enterprise parks: Promote technology led economic development-
e.g. Silicone Valley, U.S.A.

1.1 The impact of new and emerging technologies

GCSE Design and Technology

1.1.2 Enterprise: a business, particularly one started by someone who shows 
initiative by taking a risk setting up, investing in and running it.

Privately owned business: usually smaller scale and flexible enough to adapt to 
new technology. However high set-up costs can limit access to new technology

Crowd funding: a method of raising funds from many people for an enterprise via 
online platforms.

Government funding for new business: central government and local councils can 
provide grants to help with set up costs.

Not-for-profit organisations: re-invest money into their chosen cause. 

1.1.3 Sustainability: the ability to meet the needs of the present without 
compromising the ability of future generations to meet their own needs.

Transportation costs: transport uses energy. Carbon dioxide emissions need to be 
reduced.

Pollution: the release of contaminating substances that are likely to harm 
the natural environment. Companies have a responsibility to minimise pollution.

Demand on natural resources: fossil fuels and minerals are both finite- they will 
eventually run out. Demand must be managed.

Waste generated: waste can be minimised by 
• reducing e.g. using computer controlled machines to minimise waste; 
• reusing e.g. refiling empty ink jet cartridges;
• recycling e.g. reprocessing material to make into new products; 
• recovering e.g. recovering heat energy generated by manufacturing to use as 

fuel for heating.

1.1.4 People

Workforce: Work patterns are changing in response to new technologies. Home working is 
an option for some with both advantages and disadvantages.

Consumers: People who use goods and services. Consumers can increasingly customise 
products.

Children: Education and entertainment can be enriched by new technologies

People with disabilities: New technologies can be used to make life easier for people with 
disabilities.

Automation: using control systems to operate equipment

Wage levels: For those with specialist technical skills wages may rise. However automation 
may also cause wages for low skilled jobs to fall.

Highly skilled workforce: Demand is growing for highly skilled, highly educated managers 
and professionals.

Apprenticeships: A job with training that allows people to gain nationally recognised 
qualifications.

1.1 Summary 
The nature of industry and the types of production are changing due to emerging 
technologies. 
Companies are more environmentally aware and make more sustainable products



1.1.8 Production 
techniques and systems Description Example

Standardised design and components
The same components or modular systems 
are used across many designs. Usually an 
individual part, manufactured in large 
numbers, to an internationally accepted 
standard

Electronic (e.g. resistors) 
or mechanical (e.g. nuts 
and bolts) components.

Just in time (JIT)
Computerised stock control ensures parts are 
only received when needed and can go
straight to the production site rather than 
being stored

Car manufacturers (e.g. 
production line).
On demand publishing 
(e.g. photos, greetings
cards)

Lean manufacturing
Reducing or eliminating waste in design, 
manufacturing, distribution and customer 
services

Eliminating 
overproduction.
Minimising defects. 
Reducing storage, 
movement or processing.

Batch: A set number of products are 
manufactured in limited quantities.

Olympic medals.
Books with a limited print 
run.

Continuous
Manufacturing of identical high demand 
products 24 hours a day

Sheet materials such as 
glass or plywood. Standard 
components such as nuts 
and bolts

One off
A single unique product made by skilled 
workers

Complex large scale 
products- e.g. yachts. 
Smaller scale crafted 
products- e.g. specialist 
furniture.

Mass
Often automated.
Efficiently and consistently producing many 
products at a low cost per unit.

Toy manufacture

1.1.7 Environment.

Pollution: this can be monitored and minimised with new technologies e.g. eliminating outdated 
polluting technology; improving inefficient waste disposal methods; 
improving extraction and conversion of raw materials.

Waste disposal: businesses must try to eliminate as much waste as possible. 
• reducing e.g. using efficient manufacturing processes to use fewer raw materials
• reusing e.g. reusing waste products in the same manufacturing process
• recycling e.g. reprocessing material in a different manufacturing process
• recovering e.g. harnessing any waste energy such as heat energy and using it elsewhere

Materials separation: 
Automated machines separate materials by type. Separating materials when disposing of a product 
allows useful raw materials to be recycled (reprocessed) and used again. 
This reduces demand for both raw materials and energy required for manufacturing it also reduces  
landfill. 

Transportation of goods around the world: Local production where both the raw materials and the 
manufacturing base are close to the consumer reduces polluting transportation. 
New manufacturing methods can reduce size and volume of products and packaging, so that more 
products can be delivered in one shipment.

Packaging of goods: new technologies can be used to design biodegradable packaging or packing 
that can be recycled.

1.1.6 Society.

Changes in working hours and shift patterns: The internet cam maximise available labour and 
make workers more flexible. This can be both positive and negative for the work/life balance.

Internet of Things (IoT): enables homes and factories to be programmed remotely. Benefits include 
tracking, inventory control and energy conservation. Could have negative implications if hacked.

Remote working: when an employee works away from their usual place of work- e.g. at home, on 
the train or in a hotel

Use of video conferencing: Skype has made this free and widely available. People can also share 
documents
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1.1 Summary
The nature of industry and the types of 
production are changing due to emerging 
technologies.
Companies are more environmentally aware 
and make more sustainable products



1.2.2 How critical evaluations can be used to inform design decisions, including the consideration of contemporary and potential future scenarios.

Natural disasters: Advances in technology should help us to reduce our environmental impact and predict extreme weather patterns. Technology also enables better design such 
as earthquake proof offices.

Medical advances:  Such as biotechnology (examples include artificial organs, implants and prosthetic limbs) and medical equipment improve health overall. However medical 
advances that allow people to live longer also create greater need for supporting the elderly.

Travel:  Most forms of transport are now comfortable safe and efficient. Automated transport may improve further. Environmental impact is still a current and future concern.

Global warming: (climate change) is caused by the emission of greenhouse gases, especially from burning fossil fuels. Possible solutions are new energies, low and zero carbon 
technologies. 

Communication: is now quick, cheap and global but designers should not assume that their target audience has access to hardware, software, infrastructure or power sources 
now, or in the future.

1.2.1 How to critically evaluate new and emerging technologies that inform design decisions

Budget constraints:  
• How much are customers prepared to pay?
• Will cost affect material selection, production methods and cost of labour?
• Will new technologies improve value and maximise profit?
• Can cost savings be made via speed of manufacture, reduction in materials, reduction in size 

or a process redesign?

Timescale: 
• Will production times be cut?
• Is a time investment in staff training needed?
• What lead time do customers expect?

Who the product is for:
• How can the technologies help the product fulfil customer need?
• Has the target market been researched?

The materials used: 
• Have the materials been tested for the required use?
• Will improvements outweigh any increased cost?
• Are the materials sustainable?

Manufacturing capabilities: 
• Will the new technologies influence the way products are made?
• Will automated assembly lines produce high-quality, customised products?
• Will new technologies enable a flexible reaction to demand?
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1.2.3 Ethical perspectives when evaluating new and emerging technologies

Where it was made?
• Cheap labour in other countries may save cost but exploit workers

Who was it made by?
• Hiring lower paid workers in developing countries has led to exploitations 

such as child labour
• The rights of workers should be a high priority
• Check H&S rules and building regulations in factory location

Who will buy it? How will it benefit the consumer?

Who will it benefit?
• Manufacturing new products could create jobs
• Using new technologies could benefit the consumer, making their life 

easier
• New technologies can create cheaper higher quality products

Is it fair trade?
• Are raw materials from sustainably managed sources?
• Are materials bought locally?
• Is energy consumption reduced (e.g. vie renewable energy technology) 
• Is the impact of any waste minimised?- Reduce, reuse, recycle, recover

Key terms
Global warming: an increase in the temperature of the Earth’s 
atmosphere, caused by greenhouse gases
Ethics: balancing behaviour with moral principles when carrying out an 
activity



1.2.4 Environmental perspectives when evaluating new and emerging technologies. 
Any deterioration in the environment threatens natural resources such as food, energy and water. Companies must examine their methods in order to protect the environment.

Use of materials:  A product made from fewer materials is more sustainable (environmentally friendly). Materials should be recyclable, recycled, lightweight, less toxic and 
renewable rather than finite.

Carbon footprint: the amount of CO² emissions that can be directly or indirectly attributed to an individuals or a companies activities. The larger the carbon footprint, 
the greater the environmental impact. Companies and individuals sometimes use carbon offsetting to reduce overall carbon footprint

Energy usage and consumption during manufacture and transportation: The extraction, transportation and emissions of fossil fuels harms the environment. Even renewables 
impact on habitats and water use, and can cause visual and noise pollution. Transporting goods burns petroleum, so companies could use energy efficient vehicles to distribute 
products. Making energy cleaner tends to cost more but reduces the cost to the environment.

Life cycle analysis (LCA): a systematic analysis of environmental impacts at every stage of a product’s life. See below for stages.
Governments are requiring businesses to carry out LCAs so that they can identify opportunities for environmental improvements in the life cycle.
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1.2 Summary
• Critically assess new and emerging technologies to be used in 

manufacturing or in the products themselves.
• Consider current and future ethical and environmental factors.
• Life cycle analyses identify opportunities for environmental 

improvements during a product’s life.
• Energy come from a range of renewable and non- renewable sources
• Systems can be powered in different ways and need to be selected 

appropriately


