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Annex: Supplementary Materials for
Lesson Activities
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1a: Cards for Key word match-up game 
BIOFUELS

Fuels made from organic materials such as wood and straw.

NUCLEAR ENERGY

A process called nuclear fission is used to create heat energy which
heats water and makes steam. The steam causes turbines to rotate
which is used to generate electricity.

WIND TURBINES

Convert wind energy to electricity for distribution.

SOLAR PANELS

Contain photovoltaic (PV) cells that convert sunlight into electricity.

HYDROPOWER

Converting the energy from moving or falling water into electricity.

MARINE POWER

Harnessing energy from the movement of waves and turning it into
electricity.

COAL POWER PLANT

Coal is crushed and then burnt. This energy heats water and creates
steam. The steam causes turbines to rotate which is used to generate
electricity.

CLEAN GAS, COAL AND OIL Also known as Carbon Capture and Storage (CCS), this is a new
POWER
technology for reducing emissions. When carbon is emitted it is
captured and stored underground to stop it from going into the
atmosphere.

SUSTAINABLE
DEVELOPMENT

Development that meets the needs of the present without reducing
the ability of future generations to meet their own needs.

GREENHOUSE EFFECT

Carbon dioxide and other gases trap infra-red radiation in the
atmosphere leading to increased temperatures and changes to
climate.

CLIMATE CHANGE

Long term changes in weather patterns on a global scale.
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EMISSIONS

Greenhouse gases released into the atmosphere.

RENEWABLE ENERGY

Energy from natural sources such as sunlight, wind, rain, tide and
geothermal heat. There is an infinite supply of these resources.

FOSSIL FUELS

Coal, oil and natural gas. Fuels produced from the remains of plants
and animals that lived millions of years ago. There is a finite supply of
these resources.

PHOTOSYNTHESIS

The process by which plants use sunlight to manufacture
carbohydrates from water and carbon dioxide in the atmosphere.

CARBON SINK

Anything which absorbs more carbon than it releases.

CLIMATE CHANGE
MITIGATION

Reducing the sources of greenhouse gas emissions and increasing the
number of carbon sinks.

CARBON OFFSETTING

A reduction in emissions of carbon to compensate for emissions
released elsewhere.

CARBON CREDITS

The “currency” used in carbon trading which allows a country or
organisation to buy and emit a set amount of carbon dioxide.

GREEN ECONOMY

An economy based on sustainable development. This model places an
economic value on natural capital (e.g. natural ecosystems) and
environmental services to human beings.

CLIMATE CHANGE
ADAPTATION

Means of addressing potential impacts and opportunities from
changes in climate.

Key
Stage
3 cut
off.
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1b: The cause and effect table
Complete this worksheet by listing at least 4 possible causes and effects of climate change you should think about your local area as well as the wider world. An example is given:

Causes of climate change
1.
e.g.

Deforestation - reduces the amount of carbon dioxide absorbed
through photosynthesis and leads to increased levels of carbon in
the atmosphere.
2.

3.

4.

Effects of climate change:
1.
e.g.

Increased occurrences of extreme weather events, such as heat
waves and heavy precipitation.
2.

3.

4.
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3A (i): Sphere of influence worksheet

People you can indirectly influence

People you can directly influence

You
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3A(ii): Where do you stand?
How much do you agree or disagree?
Read through the statements and mark your view on the scale. Be ready to justify your
decision!
Strongly
agree

There is nothing we can do to tackle climate
change

Everyone should have to change their lifestyle to
tackle climate change

People reducing their energy demand is more
effective than developing environmentally
friendly forms of energy generation

We should build more nuclear power stations to
tackle climate change

The UK Government should set a higher target for
the reduction of emissions

The Government should invest in ‘green
technology’ (technology that uses less energy for
everyday activities e.g. electric cars)

Not
sure

Strongly
disagree
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3B(ii): Supply and demand role play cards

Car manufacturer
“Cars are the backbone of our economy – we need them to take children to school, to get ourselves
to work and to deliver food and other essential things to shops. We can’t live without them – that is a
fact. I understand that we all have to do our bit to tackle global warming but we also have to be
practical – we still have to live!”
Economic expert
“The economy is very sensitive and we need to think about the impact the reduction of CO2 emissions
is going to have on business. Businesses will be called on to become ‘greener’ which typically means
using more expensive products in order to meet Government targets. We have to be mindful that
companies will leave the UK if they feel that there are too many restrictions on their ability to make
profits – they will move to countries like India, Brazil and China (who are not bound by the same
targets as the UK). Therefore, jobs will be lost.”
Green campaigner
“We only have one world – we can’t move somewhere else if we mess this up! The science is clear,
we have to do something today – we need to change the way we get energy, move from old polluting
forms like coal power stations to more renewable energy like solar and wind but we also have to use
less energy. Some of the changes will be small – like turning down our heating by a few degrees and
turning our TV off standby but some will be big – reducing the amount of international travel, getting
rid of our cars – there is no way to achieve a sustainable planet without doing this!”
Nuclear engineer
“A few wind farms dotted around the countryside or people taking the bus instead of driving is not
going to solve the problem of global warming. We need power and lots of it. The world is growing
and economies like China and India are growing and need power to lift themselves out of poverty.
Nuclear power is the only answer. It produces no carbon dioxide and it is safe”
Government Minister
“There’s no silver bullet solution to the UK’s energy future. This project [the 2050 pathways] is all
about getting to grips with the hard choices and trade-offs which need to be made, choices which will
affect our homes, communities and the way we travel. We can’t afford to leave it till tomorrow – so
get involved today.” Chris Huhne, former Energy and Climate Change Secretary, March 2011

Farmer
“I am a farmer because I am passionate about growing food but all this talk about climate change
and using farm land to grow bio fuels doesn’t make any sense to me! All that’s going to happen is
that we will end up with less food for people and it will ultimately make food more expensive – how
does that tackle climate change?”
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3C(i): Individual actions answer

Least
energy
saved

Most
energy
saved

Action

Possible Saving
(per day)

Wash laundry in cold water

0.5kWh

Stop using a tumble-dryer

0.5kWh

Change lights to a more efficient
bulb

4kWh

Use old appliances for longer and
don’t replace them e.g. computers

4kWh

Reduce draughts in your house

5kWh

Install solar hot water panels

8kWh

Eat vegetarian food 6 days a week

10kWh

Insulate lofts and walls

10kWh

Make fewer car journeys

20kWh

Stop flying

35kWh

To help students to understand this, one kilowatt-hour per day is the energy
used by one 40 W lightbulb kept switched on all the time.
N.B. These figures are an approximate indication of the savings of each action,
estimated in the book Sustainable Energy – without the hot air, by DECC’s
Chief Scientist, David MacKay. The actual savings depend on the starting point
of the consumer. These numbers assume that the starting point is an aboveaverage consumer.
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3C(i): Individual actions cards

Wash laundry
in cold water
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Make fewer
car journeys
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Insulate lofts
and walls
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Reduce
draughts in
your house
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Stop using a
tumble-dryer
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Change lights
to more
efficient bulbs
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Don’t replace
appliances
unless broken
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Install solar hot
water panels
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Stop flying
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Eat vegetarian
food 6 days
per week
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3C(ii): Energy Quotations
Remember, these quotations are opinions that you might hear put forward. They are not
necessarily facts.


“Nuclear energy produces waste that is harmful to
humans. If we are not careful with it we could all be
killed. Just look at the situation in Japan!”
“Wind turbines don’t even produce much energy and
are very expensive. What is the point?”
“Marine power is very dangerous for marine life.
Many sea creatures are badly injured or even killed by
the rotating turbines.”
“Coal power stations produce so much energy at low
cost. Other energy sources will cost more and make it
more difficult for poorer people to afford.”
“It isn’t sunny enough in the UK for solar panels, we
might as well not bother.”
“There is plenty of countryside in the UK, growing bio
crops on a percentage of it will not matter, we will
still have lots of land left.”
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3D(i): 10,000 My2050 Worlds Data Analysis
This table provides the average level of effort for each lever in the first 10,000 My2050
worlds, on a scale of 0-3 where 0 is low effort and 3 is high effort.

Demand
Lever

Lever height/ setting

Manufacturing Growth

1.25

Business Greenness

2.42

Home Efficiency

2.39

Home Temperature

1.63

Heating Fuel

2.17

How We Travel

1.98

Transport Fuel

2.11

Supply
Lever

Lever height/ setting

Bio fuel Production

1.64

Oil, Gas and Coal Power

2.09

Nuclear

1.17

Clean Oil, Gas and Coal Power

1.20

Wind Turbines on Land

1.48

Wind Turbines on Sea

1.84

Solar, Marine and Hydro Power

1.78
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3D(ii): My2050 town stimulus
It is the year 2025 and you are a member of a town council on the Western coast of the UK
with a population 700. In preparation for 2050, your council has recently decided that the
town will source two fifths of its energy from coal power plants and the other three fifths
from renewable sources.
Below is a breakdown of how much energy different renewable sources produce and your
town’s energy requirements (per day). Your task is to decide how much of your energy
demand each of these renewable energy sources should supply. Your total energy MUST
add up to three fifths of your 87,500kWh’s per day energy needs. You can go slightly over
your target but you must make sure you are not under.
Try not to rely too heavily on a single renewable source. You have free rein and can build
however many turbines and use as much land for other renewable sources as you wish, but
think about the implications your decisions are going to have on your town and its people.

Your town requires 87,500 kWh of electricity per day. Three fifths of this must
be provided by renewable energy sources.
• 1m² of land dedicated to offshore wind turbines produces 0.08kWh of
electricity per day
• 1m² solar panel produces 0.4kWh of electricity per day
• 1m of coastline dedicated to marine (wave) power produces 0.2kWh of
electricity per day
• 1m² of land dedicated to hydropower produces 0.3kWh of electricity per
day
• 1m² of land dedicated to onshore wind turbines produces 0.05kWh of
electricity per day

Q. How are you going to fulfil your town’s energy needs? Decide how many of each renewable
technology you are going to use to reach the target and then fill in the My2050 town energy supply
slip.
Q. Do you think your choices are feasible?
Q. The data used in this activity is based on averages, so may not be true to real life in your town.
How could this affect the output of energy?
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My2050 town is going to have
__________m² of sea dedicated to offshore wind turbines, which will produce _________ kWh per day
__________m² of land dedicated to onshore wind turbines, which will produce _________ kWh per day
___________ m ²of sea dedicated to marine power, which will produce _________kWh per day
___________m² of hydropower, which will produce __________ kWh per day
___________m² solar panels, which will produce ____________kWh per day
Total of all energy generated by renewable technologies is ____________ kWh per day

My2050 town is going to have
__________m² of sea dedicated to off shore wind turbines, which will produce _________ kWh per day
__________m² of land dedicated to on shore wind turbines, which will produce _________ kWh per day
___________ m ²of sea dedicated to marine power, which will produce _________kWh per day
___________m² of hydropower, which will produce __________ kWh per day
___________m² solar panels, which will produce ____________kWh per day
Total of all energy generated by renewable is ____________ kWh per day

My2050 town is going to have
__________m² of sea dedicated to off shore wind turbines, which will produce _________ kWh per day
__________m² of land dedicated to on shore wind turbines, which will produce _________ kWh per day
___________ m ²of sea dedicated to marine power, which will produce _________kWh per day
___________m² of hydropower, which will produce __________ kWh per day
___________m² solar panels, which will produce ____________kWh per day
Total of all energy generated by renewable is ____________ kWh per day
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4: Pledge postcard template

I Pledge to...
1.

I Pledge to...
1.

2.

2.

3.

3.

I Pledge to...
1.

I Pledge to...
1.

2.

2.

3.

3.

I Pledge to...
1.

I Pledge to...
1.

2.

2.

3.

3.

I Pledge to...

I Pledge to...

1.

1.

2.

2.

3.

3.

