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Sustainability & 
Energy 



Sustainability

Designers, manufacturers and consumers have become 
increasingly aware of the negative impact that new technologies 
and the development and disposal of products can have on the 
environment, and many now look for ways in which they can 
reduce their environmental impact.

Sustainability is about meeting today’s needs without 
compromising the needs of future generations. When developing 
new products, designers and manufacturers have a responsibility 
to do so with sustainability in mind. Examples of how they may 
do this include: l Using recycled materials.

• Reducing the amount of materials used.

• Using less energy when manufacturing products, and producing 
products that use less energy.

• Using renewable sources of energy.

• Thinking about how products and their components can be 
disposed of or recycled at the end of their useful life.

• Allowing products to be easily repaired or components replaced 
to extend their life cycle.

There are many examples of ways in which new and emerging 
technologies can be used to help us use, manufacture and 
dispose of products in a more sustainable way, and to reduce the 
impact that the development of new products has on the 
environment. For example:

• Hybrid technology and electric 
cars: The development of 
hybrid cars, which use both 
petrol/diesel and an electric 
m o t o r , r e d u c e s f u e l 
consumption and these cars 
emit less carbon dioxide. Fully electric cars have similar 
advantages, and as technology develops they are likely to 
become more popular.

• Increased efficiency of products: As designers improve and 
refine products and the components used within them, they can 

become more efficient and 
perform better. This may 
mean they use less energy. 
For example, LED light bulbs 
are more thermally efficient 
than traditional bulbs and 
can produce between 50 
and 100 lumens per watt. 
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• Developments in renewable energy: 
Technology is continuing to be 
developed that will help us make 
better use of alternative sources of 
energy and so reduce our reliance 
on fossil fuels. Wind, solar, tidal and 
hydroelectric power technologies 
are becoming increasingly efficient, 
which helps us maximisethe use of these renewable sources of 
energy that have less impact on the environment. See Section 
(c) in this chapter for more on renewable and non- renewable 
energy sources. 

• Recycling technology: We currently recycle only a small amount 
of the polymers we consume. Products such as Styrofoam TM 
cups and plastic bagsare 
difficult to recycle, often 
ending up in our oceans. 
Recycling companies are 
focusing on developing 
technologies that can break 
these polymers down more 
effectively and safely, so that more of the polymers we use can 
be recycled and reused in the future. 

Sustainability and environmental issues 

‘Sustainability’ refers to the principle of producing goods and 
services that meet the needs of the current population without 
impacting on the needs of future populations. Put simply, it 
means not using up the Earth’s resources faster than they can be 
replaced and not polluting the Earth further. This way, the current 
production of goods and services can be sustained (kept going) 
for as long as there is demand for them. 

Sustainable design is of particular importance for products that 
are rapidly updated. Electronic and computing devices such as 
mobile phones, tablets, laptops, Bluetooth speakers and TVs are 
routinely purchased by users who want the latest model with the 
newest technology and the best features. In the fashion industry, 
new designs may be released on a seasonal basis, resulting in 
two or three design updates each year. 

Designers, manufacturers and consumers all have a role to play in 
promoting a sustainable design strategy. Sustainable design 
involves:

• Materials: Choosing materials for manufacturing that have a low 
impact on the environment, that is materials that are recycled 
and non-toxic and do not need as much energy to process.

• Manufacturing methods: Designing products that are 
manufactured using efficient, low energy methods.
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• Packaging: Reducing unnecessary product packaging and 
making all packaging recyclable. 

• Transportation: Reducing energy needs to transport the raw 
materials and the finished product, for example by local 
manufacture using locally sourced materials where possible. 

• Energy needs: Designing energy-efficient products.

• Product life expectancy: Designing products to last, avoiding 
early obsolescence and designing products to be serviced and 
repaired.

• Build quality: Products with a higher build quality are likely to 
work more effectively and for longer and to break down less. 
Reliability.

• End of product life: Consideration of what happens to the 
product when it is no longer needed. Ease of product 
recyclability.

• Fair trade: Designing products that provide a fair income for 
workers at all stages in the supply and production chain. 

There is a great deal of international pressure on governments in 
all countries to reduce energy consumption, to reduce pollution 
and eliminate the disposal of hazardous substances into the 
environment, and to increase recycling. There are many 
environmental directives (types of laws) that stem from the 

European Union and from bodies such as the World Energy 
Council, which specify targets to achieve these aims. There are 
also international agreements on climate change, air pollution and 
the protection of wildlife. 

Manufacturers can apply to have their 
products awarded the EU Ecolabel. To 
qualify, products must meet a tough set 
of environmental criteria that take into 
a c c o u n t t h e w h o l e p r o d u c t 
life cycle (see later in this section). All 
sorts of products have been awarded 
the EU Ecolabel, including groceries, 
clothes, electrical goods, paint, soap and furniture. The EU 
Ecolabel  is intended to simplify consumer choice in seeking out 
products that do not harm the environment. Products displaying it 
tell the consumer that they have achieved environmental 
excellence, which manufacturers hope will promote sales of the 
product. 

Social, cultural, economic and environmental 
responsibilities 

In addition to environmental directives, designers and 
manufacturers face increasing pressure from consumers as they 
become more conscious about buying products that are better 
for the environment. 
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Many new domestic appliances carry 
an energy rating label, which helps 
consumers choose energy-efficient 
products. The label rates the product 
on a scale from A+++ (most efficient) to 
G (least efficient). 

The EU claims that the introduction of 
the energy rating label, together with 
consumer education, will reduce 
energy consumption by an amount 
equivalent to the annual energy 
c o n s u m p t i o n o f I t a l y, s a v i n g 
consumers hundreds of pounds on 
their annual energy bills. 

A sustainable strategy ensures that, when a product reaches the 
end of its life, the useful materials in the 
product are recovered for reuse. This 
‘make – use – recycle’ strategy is called 
the circular economy, and it keeps 
resources in use for as long as possible 
and extracts the maximum value from 
them. It replaces the traditional linear 

economy of ‘take – make – dispose’, which is unsustainable. The 
circular economy links with cradle-to-cradle production 
(compared with cradle-to-grave), whereby a manufacturer 

considers the stages of a product’s life, from its birth, through its 
use and death, then its recycling and ultimate rebirth into a new 
product. 

Life-cycle analysis 

A life-cycle analysis (LCA) is 
car r ied out to assess the 
envi ronmenta l impact of a 
product during its entire life cycle, 
from cradle to cradle. It looks at 
the use of materials, the use of 
energy, and the impact of 
transporting the materials, parts 
and the product itself at various points in its life. Table 1.1 lists a 
series of questions that can be useful when carrying out a life-
cycle analysis. 
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Designing and planned obsolescence 

Developments in technology can lead to the constant creation of 
new products. Consumers often want to own the latest 
technology, which creates a throwaway society in which new 
products are produced, then used for a short amount of time 
before they are thrown away or replaced with a new product, 
often before the end of their useful life. 

Some products are also designed or manufactured in a way that 
artificially limits their useful life, shortening the product’s life cycle. 
The process of doing this is called planned obsolescence. It 
means that a product will no longer function, or will become less 
fashionable, in a set period of time. Mobile phone manufacturers, 
for example, often design new phones with different connections, 
meaning that older accessories such as chargers or headphones 
do not work with the new device. 

D e s i g n o b s o l e s c e n c e offe r s 
advantages to a designer and 
manufacturer, as it ensures a 
predictable and renewed demand for 
a popular product, even from 
customers who already own the 
product, as they will need to update 
their obsolete model with a newer 
version. 

This constant demand for the latest fashionable design or the 
latest technology puts a strain on designers, however, as they 
must constantly keep ahead of their competitors. Significant 
investment will need to be made to research new technologies, 
and there has to be a certain amount of ‘crystal ball gazing’ to try 
and predict future trends and fashions that do not yet exist. 

A manufacturer has to ensure that it is 
producing the new model at a sufficient 
rate, and building up enough stock, to 
meet the demand once it is released. 
On the other hand, over- manufacture 
can leave producers with unsold stock 
once the initial demand subsides or if 
the new model becomes obsolete too 
soon. 

Both consumer demand for the latest 
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technologies and planned obsolescence can have a significant 
impact on the environment – not only does disposal of old 
products increase waste, but the manufacture of new products 
uses up valuable materials, resources and energy. 

Carbon footprint 

A carbon footprint is a measure of the amount of greenhouse 
gases released as a result of an individual’s activities. The figure 
is expressed as kilograms or tonnes of carbon dioxide (CO2). 
Carbon dioxide is a greenhouse gas, which means that it traps 
the sun’s heat at the surface of the Earth, and so causes global 
warming. The more CO2 an individual generates, the bigger their 
impact on the environment. 

Using energy from fossil fuels adds to our carbon footprint, so 
heating our homes with gas, oil or coal emits CO2 and makes our 
carbon footprint bigger. Even if using electricity doesn’t directly 
give off CO2, the power station that generated it does! The waste 
we generate also produces CO2 and another gas called methane 
when it goes to landfill. Activities that each have a carbon 
footprint of 1kg of CO2 include: 

• Driving 4 miles in a car.

• Travelling 7 miles on a bus or train.

• Flying 1.4 miles in a plane.

• Leaving your computer switched on for a day.

• Manufacturing two plastic bottles.

• Producing 100g of beef (cows produce large amounts of 
methane gas in their guts). 

Across the world, the average annual carbon footprint per person 
is 4 tonnes. In the UK, the average annual carbon footprint is 10 
tonnes per person. 

Some carbon-based fuels are 
carbon-neutral. This means that 
they do not contribute to the 
amount of CO2 in the atmosphere. 
Wood is an example of a carbon-
neutral fuel. As the wood grew, the 
tree absorbed CO2 from the 
atmosphere and locked the carbon 
into the wood. When the wood is 
burned, the same amount of CO2 is 
released, resulting in no overall CO2 
change in the atmosphere. All 
biofuels (see Section (c) of this 
chapter) are close to being carbon-
neutral, although fossil fuels may still be used in their production, 
e.g. to power the farm machinery. Energy sourced from renewable 
sources (see Section (c) of this chapter) creates no carbon at all. 
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How energy is generated and stored in order to 
choose and use appropriate sources to make 
products and to power systems 

As a Design and Technology student, you need to consider ways 
t h a t e n e rg y i s u s e d t o : l m a n u f a c t u re p ro d u c t s 
l power products and systems. 

Energy is always needed to cause something to move, to heat 
something up, to create light or sound, or even to perform 
calculations in a computer chip. Energy is also needed to process 
a material, i.e. extract, refine, mould, bend, cut or drill it. Basically, 
the manufacture and use of products and systems requires 
energy, and an assessment of this was discussed under life-cycle 
analysis a little earlier on

Types of renewable and non-renewable energy sources 

You will have learned in Science that energy cannot be created or 
destroyed, it can only change from one type of energy into 

another type. Therefore, when we ‘generate’ energy, such as 
electricity, what this means is that we are transforming another 
source of energy into electricity. 
Therefore, we constantly need 
sources of energy to supply the 
demands of industry and consumers. 

The energy sources available to us on 
Earth can be classified into non-
renewable and renewable sources. 

Non-renewable sources (Table 1.2) are fuels that are extracted 
from the Earth. Once used, they cannot be replenished; they are 
finite sources and they will eventually run out. 

8



Renewable energy sources (Table 1.3) will not run out. 

Issues surrounding the use of fossil fuels 

Fossil fuels (coal, oil and gas) 
are the remains of plants and 
animals that lived millions of 
years ago. They currently 
provide around 80 per cent of 
the world’s energy needs. 

Fossil fuels are a store of chemical energy, which they release as 
heat energy when burned. Using fossil fuels has a significant 
environmental cost as they produce waste products that are 
emitted into the atmosphere. The waste products are mainly 

carbon dioxide gas, but also 
pollutants such as sulphur dioxide 
(which raises the acidity of rain) and 
fine particulates that can cause 
breathing problems for people. 
Carbon dioxide is a greenhouse 
gas, which means it traps the sun’s 
heat at the surface of the Earth. Most scientists agree that carbon 
dioxide emissions from burning fossil fuels are actively 
contributing to global warming. 

Fossil fuels cannot be replaced. Estimates vary about when 
they will run out, but we are currently using oil at a much faster 
rate than coal or gas. 

Fossil fuels are useful because they have a very high energy 
density, which means they hold a lot of chemical energy per 
kilogram of fuel. This makes them ideal for use in transportation 
(cars, ships, aircraft, etc.) because they contain a lot of energy for 
not much weight. They are also quick to refuel – it only takes a 
couple of minutes to fill a car with petrol. The alternative fuel 
sources, such as batteries in electric cars, are heavy, offer limited 
range and take hours to recharge. Battery technology will 
improve, but fossil fuels are, currently, more convenient. 

There is a great deal of international pressure on governments 
to reduce the pollution from fossil fuels. This pressure is passed 
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on to vehicle manufacturers to make cleaner cars, and then 
passed on to consumers in the form of fuel tax and vehicle tax. 
Eventually, fossil fuel- powered vehicles will be made too 
expensive to run and drivers will be forced to switch to vehicles 
powered by cleaner, renewable sources of energy. 

The advantages and disadvantages of renewable energy 
sources 

Renewable sources of energy produce 
no atmospheric emissions and are, 
therefore , non- pol lut ing . The 
exception is biomass fuels such as 
wood, as these release carbon dioxide 
when they are burned. New trees are 
planted, however, and these absorb 
carbon dioxide as they grow, meaning 
the process is classed as carbon neutral. Biomass fuel availability 
can be seasonal, and there is a need for the fuel to be 
transported to where it is needed. 

The equipment needed to extract 
renewable energy can be expensive, so 
there is often a high initial outlay. 
Once installed, however, it produces 
free energy. 

Wind and solar energy are not 
always available, so they could not 
be relied on as our only energy 
source. The energy output is also 
quite small, so several wind 
turbines are often clustered 

together in a wind farm. Some people say that wind farms are 
unsightly and spoil the natural environment, especially as they are 
often prominently placed on hilltops. Some people say the same 
of countryside fields full of black solar panels. 

There are also environmental considerations for hydroelectric 
power, as it often involves building large dam structures in rural 
areas, which flood the countryside and might upset the habitat for 
wildlife. 

Geothermal energy units are very expensive to install and are 
profitable only in areas where the underground rocks are 
particularly hot near the surface. 

The use of renewable energy sources in modern 
manufacturing production systems 

Increasing numbers of manufacturers are investing in renewable 
energy schemes to power their manufacturing systems. Solar 
panels and wind turbines can both generate energy that the 
manufacturer can use to power its factory. Many factories have 
also installed equipment to recover ‘waste’ energy, such as the 
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heat energy wasted from moulding thermoforming polymers, and 
use the recovered energy to heat their offices. This reduces their 
energy bills and also demonstrates a responsible and ethical 
attitude towards the environment, which can improve the 
company image. 

Renewable energy sources for products 

Electricity is the source of energy for most products. 

There are opportuni t ies to use 
compact, renewable energy sources 
with some products. Small solar PV 
panels can produce a small current 
during daylight hours, which can 
recharge a battery. Smal l wind 
generators can also recharge a battery 
providing there is enough wind. The 

power output from either method is quite small, so only relatively 
low-power products are suitable. A 
r e n e w a b l e e n e r g y s o u r c e i s 
sometimes the only option for 
products when mains power is not 
accessible. Some electronic roadside 
signs on country roads can be seen to 
be powered by a solar PV panel 
mounted on top of the signpost. 

A clockwork wind-up mechanism can also provide a temporary 
source of power for electronic and mechanical products. The user 
winds up a spring, which stores potential energy. This 
is then released slowly to generate electricity when the product is 
used. Some wind-up products do not use a spring; instead, the 
user generates electricity as they wind and this is stored in a 
capacitor and released when the product is used. Wind-up 
radios, torches and phone chargers all operate on free energy, 
without the need for batteries. 

Mains-powered products 

Products that do not need to be portable can be plugged in to the 
mains electricity supply, which provides an ‘unlimited’ supply of 
energy and avoids the need for recharging. The growing number 
of mains products that are left on standby is causing concern, 
however, as these products are continuously using energy for 
long periods when they are not being used. Given the number of 
products that a typical house leaves on standby, the energy 
wasted can be significant. 
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