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TOPICS
1. Energy and the Green Deal

2. Energy in a nutshell
3. Energy production and consumption

4. Energy conservation and energy efficiency
5. Light Pollution monitoring and mitigation

LEARNING GOALS


The learner knows about different energy resources – renewable and non-renewable – and their respective
advantages and disadvantages including environmental impacts, health issues, usage, safety and energy
security, and their share in the energy mix at the local, national and global level (Knowledge).



The learner understands the concept of energy efficiency and sufficiency and knows socio-technical strategies
and policies to achieve efficiency and sufficiency (Knowledge).



The learner is able to assess and understand the need for affordable, reliable, sustainable and clean energy of
other people/other countries or regions (Knowledge).



Knows that when human demand for resources is driven by greed, indifference and unfettered individualism,
this has negative consequences for the environment (Knowledge).



Knows which aspects of personal lifestyle have higher impacts on sustainability and require adapting
(Knowledge).



The learner is able to clarify personal norms and values related to energy production and usage as well as to
reflect and evaluate their own energy usage in terms of efficiency and sufficiency (Skills).

LEARNING GOALS


Can assess and question personal needs to carefully manage resources in the pursuit of longer-term goals and
common interests (Skills).



Can identify processes or action that avoid or reduce the use of natural resources (Skills).



Can bring personal choices and action in line with sustainability values and principles (Skills).



Can identify and adapt to different lifestyles and consumption patterns to use fewer natural resources as well as
to mobilise others to adopt more sustainable choices. (Skills).



Promoting a culture of social mindfulness and responsibility regarding energy consumption and renewable
energy sources (Attitudes).



Is concerned about the short- and long-term impacts of personal actions on others and the planet (Attitudes).



Listens actively and shows empathy when collaborating with others to frame current and potential sustainability
challenges (Attitudes).



Recognises that everyday action matters and dares to make unusual choices (Attitudes).
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ENERGY AND THE
GREEN DEAL

The production and use of energy
account for more than 75% of the
EU’s greenhouse gas emissions.
Decarbonising the EU’s energy
system is therefore critical to reach
our 2030 climate objectives and the
EU’s long-term strategy of achieving
carbon neutrality by 2050.
But, what is greenhouse gas
emissions and carbon neutrality?

ENERGY AND THE GREEN DEAL
Greenhouse gas emissions and carbon neutrality

Carbon neutrality means
having a balance
between emitting
carbon and absorbing
carbon from the
atmosphere.
Remember that CO2 emissions
are both from natural resources
(i.e. volcanoes) and

anthropogenic (human
activities)

ENERGY AND THE GREEN DEAL
How EU and the Green Deal will manage to reduce Greenhouse gas emissions ?
The European Green Deal focuses on 3 key principles for the clean energy transition, which will
help reduce greenhouse gas emissions and enhance the quality of life of our citizens:
•

ensuring a secure and affordable EU energy supply (??) – Green energy for all!!

•

developing a fully integrated, interconnected and digitalised EU energy market – Collaboration among EU
countries!!!

•

prioritising energy efficiency, improving the energy performance of our buildings and developing a power sector

based largely on Renewable Energy Sources (RES) – Conservation, Efficiency, RES!!! > Tackle Energy poverty

ENERGY AND THE GREEN DEAL
Let’s watch the following video!

ENERGY AND THE GREEN DEAL

What do we know about energy

What is energy?

The simplest definition of energy is ‘the ability to
do work or cause change’.

ENERGY IN A
NUTSHELL

Any examples?
Work is the application of a force through a
distance.
Force can put matter into motion or stop it if it is
already moving.

Motion is a change in position of an object with
time.

ENERGY IN A NUTSHELL

What is energy?
6 – 9 years old

9 – 12 years old

ENERGY IN A NUTSHELL

How do we use energy?
 To break down and digest food (in our bodies)
 To heat houses and other buildings

 To run computers and appliances
 To illuminate lights
 To power televisions, phones, games, cars

Food = Energy

ENERGY IN A NUTSHELL
What are different types of energy?
(See the Glossary section)
Kinetic energy:

Potential energy:

electrical

light

chemical

thermal

solar

mechanical

sound

nuclear

wind

hydro

gravitational

ENERGY IN A NUTSHELL
From where does energy come?
Natural energy sources: food, water, plants, trees, gravity, sun, fossil fuels, uranium, plutonium;

Ways that humans have harnessed or converted natural energy sources: hydroelectric dams,

coal/oil power plants, nuclear power plants, wind turbines, solar panels, etc.

Measuring produced energy types:

ENERGY
PRODUCTION
AND
CONSUMPTION

Primary energy is any extraction of energy
products in a useable form from natural sources.
Secondary energy: When we burn coal in a
power plant to produce electricity, electricity is a
form of secondary energy.
Final energy: Once we have transported
secondary energy to the consumer, for instance
the transferred electricity in our homes; heating.
Useful energy: This is the last step. For example,
for a lightbulb, it’s the amount of light that is
produced. For a car, it’s the amount of kinetic
(movement) energy that is produced.

ENERGY PRODUCTION

Source: https://ourworldindata.org/

ENERGY PRODUCTION
Useful Energy end user categories:

private households,
agriculture,
industry,
road transport,
air transport (aviation),
other transport (rail, inland navigation),
services

ENERGY PRODUCTION
Categories of energy for electricity generation?

ENERGY PRODUCTION
Polluting energy – Finite sources:
Non-renewable, or “dirty,” energy
includes fossil fuels such as oil, gas, and
coal. Non-renewable sources of energy
are only available in limited amounts and
take a long time to replenish. When we
pump gas at the station, we are using a
finite resource refined from crude oil
that’s been around since prehistoric
times.

ENERGY PRODUCTION
Clean energy – Renewable Energy Sources (RES):
Renewable energy, often referred to as

clean energy, comes from natural sources
or processes that are constantly
replenished. For example, sunlight or wind

keep shining and blowing, even if their
availability depends on time and
weather.

ENERGY PRODUCTION
Renewable and Non-Renewable Energy Sources

Renewable energy

sources (videos)

Fossil fuels (videos)

tidal,
wave,

coal,

biomass,

natural gas,

geothermal,

petroleum,

solar,

nuclear energy

wind,
hydro

Source: https://www.shutterstock.com/en/

ENERGY PRODUCTION
How these infrastructures look like?

Source: https://www.shutterstock.com/en/

ENERGY PRODUCTION
How much electricity does it take to power the world?

ENERGY CONSUMPTION
Cities & Rising Energy Consumption!

ENERGY CONSUMPTION
How much energy is needed per household (mean) on a yearly basis and

how much globally (all households, industries, transportation etc.)?

2 – 8 MWh/year
or 0.000002 – 0.000008 TWh/year

500.000.000 – 15.000.000.000 MWh/year
or 500 – 15.000 TWh/year

ENERGY CONSUMPTION
How much energy do we
consume?
The energy system has transformed
dramatically since the Industrial
Revolution. We see this
transformation of the global energy
supply in the interactive chart shown
here. It graphs global energy
consumption from 1800 onwards.
Source: https://ourworldindata.org/energy-production-consumption

ENERGY CONSUMPTION
But, how much energy do
countries across the world

consume?
We see the sum of total energy
consumption, including electricity,
transport and heating. When we
look at total energy consumption,
differences across countries often
reflect differences in population size.
Source: https://ourworldindata.org/energy-production-consumption

ENERGY CONSUMPTION
Final energy consumption by sector.
An analysis of the final end use of energy in the EU in 2020 reveals three dominant categories:
transport (28.4 %), households (28.0 %), and industry (26.1 %)
Focusing on the households’ energy consumption, we realize that the consumed energy is

mostly used for:
1. Space heating
2. Water heating

3. Lighting and electrical appliances

ENERGY CONSUMPTION

Final energy
consumption at
home per
European
country!

Source: eea.europa.eu

ENERGY CONSUMPTION
Change in primary energy
consumption for 2020?
Energy consumption is rising in many
countries where incomes are rising
quickly and the population is
growing. But in many countries –

particularly richer countries trying to
improve energy efficiency – energy
consumption is actually falling.
Source: https://ourworldindata.org/energy-production-consumption

ENERGY
CONSERVATION
AND ENERGY
EFFICIENCY

Energy conservation:

Energy conservation is the effort made to reduce
the consumption of energy by using less of an
energy service.
Energy efficiency:
Efficiency means getting more for less. If we are
efficient with energy, we can enjoy the same
levels of comfort or more, while using less!

ENERGY CONSERVATION AND ENERGY EFFICIENCY
What is the difference?

ENERGY CONSERVATION
Tips for energy conservation?
1. Turn your refrigerator down to 3-4 Celcius degrees and your freezer to -16 Celcius degrees.
2. Use energy-efficient light bulbs. Install energy-saving CFL or LED bulbs in your lighting fixtures to use 25-35 percent less
energy. Try Light Savings Calculator
3. Clean or replace air conditioner’s filters as recommended.
4. Do full loads. Make sure your dishwasher and washing machine are full before running them.
5. Use smart power strips. Even when not in use, household electronics still draw power from outlets (Try Energy vampires
calculator). Air-dry dishes and clothes. Instead of using your dishwasher’s drying feature, consider letting the dishes air-dry.
And instead of using the dryer on a nice day, hang your clothes outside to dry.
6. Bake with glass or ceramic pans. You can set the oven’s temperature 25 degrees lower than indicated in the recipe when
you do this.
7. Cook using the right-sized burner. Conserve energy by using your stove’s small burners for small pots and large burners for
large pots.
8. Cut down on air leaks in your home. Check your windows and doors for cracks and gaps, and seal them up with new
weather stripping or caulk.
9. Keep your house a little hotter in the summer and a little cooler in the winter. Set the thermostat to 20 - 21 Celcius degrees
in the winter and to 25 - 26 in the summer.

ENERGY EFFICIENCY
Energy efficiency improvement for households
Space heating represents a decreasing share of household energy consumption; 67 % in 2016, compared
with 69% in 2005 and 72 % in 1990.

Electrical appliances and water heating represent around 15 % and 13 % respectively (against 8 % and 13 %
in 1990).
Cooking stands at 5 % and lighting at 1.6 %. Lighting consumption per dwelling has decreased by 1.2 %/year
since 1990, because of the deployment of efficient lighting equipment (see Section 3 about Light Pollution).
Air Cooling only represents 0.4 % of household energy consumption but 2.8 % of the specific electricity
from households (0.7 % in 1990).

ENERGY EFFICIENCY AND RENOVATION WAVE

ENERGY EFFICIENCY AND RENOVATION WAVE
Renovation wave definition and EU building characteristics
The Renovation Wave is a fundamental pillar of the European Green Deal, which argues for a significant
acceleration and doubling efforts to restore private and public buildings. Renovation milestone
proposals at a European level for all new buildings must be zero-emissions by 2030 and all new public
buildings by 2027. In addition, national building renovations should include eliminating fossil heating and
cooling by 2040 and zero emissions by 2050.
More than 220 million building units, representing 85% of the EU’s building stock, were built before 2001.

85-95% of the buildings that exist today will still be standing in 2050!
Many rely on fossil fuels for heating and cooling and use old technologies and wasteful appliances.
Energy poverty remains a major challenge for millions of Europeans!
Buildings are responsible for about 40% of the EU’s total energy consumption, and for 36% of its
greenhouse gas emissions from energy.

ENERGY EFFICIENCY AND RENOVATION WAVE
EU Green Deal and the Renovation Wave

ENERGY EFFICIENCY AND RENOVATION WAVE
Energy efficiency and renovation ideas (2)
Energy performance of buildings: Better and more energy efficient buildings will improve the quality of citizens' life and
alleviate energy poverty.
Renovation wave: Renovating the EU building stock will improve energy efficiency while driving the clean energy transition.
Nearly zero-energy buildings: Nearly zero-emission building (NZEB) means a building that has a very high energy

performance, while the nearly zero or very low amount of energy required.
Certificates and inspections: Energy performance certificates provide information on the energy efficiency of buildings and
recommended improvements.
Smart technologies in buildings: Cost-effective means for creating healthy, energy-efficient and comfortable buildings.

ENERGY EFFICIENCY AND RENOVATION WAVE

Energy efficiency measures
and renovation ideas (3)

ENERGY EFFICIENCY AND RENOVATION WAVE
Green sustainable and healthy buildings explained!

6 – 9 years old

9 – 12 years old

ENERGY EFFICIENCY AND RENOVATION WAVE
LET’S RENOVATE OUR HOME! CLICK ON THE IMAGE BELOW.

What is Light Pollution?

LIGHT POLLUTION
MONITORING
AND MITIGATION

Light pollution is excessive, misdirected, or
obtrusive artificial (usually outdoor) light.
Too much light pollution has consequences:
it washes out starlight in the night sky,
interferes with astronomical research,

disrupts ecosystems, has adverse health
effects and wastes energy.

LIGHT POLLUTION
Causes and types of Light Pollution
Components of light pollution include:
Glare – excessive brightness that causes visual
discomfort
Skyglow – brightening of the night sky over
inhabited areas
Light trespass – light falling where it is not
intended or needed
Clutter – bright, confusing and excessive
groupings of light
Source: https://www.darksky.org/light-pollution/

LIGHT POLLUTION
Effects of Light Pollution
Light pollution washes out starlight
in the night sky: Starlight helps teach
us our location in the universe and

gives us perspective on the size and
relative location of our planet.
Starlight has been used in nighttime

navigation throughout human history
-- overland and on water. Starlight
inspires us in storytelling and the arts

in countless ways..
Source: International Dark Sky Association

LIGHT POLLUTION
Effects of Light Pollution
Light pollution disrupts ecosystems,
from nocturnal to diurnal species:
Nocturnal species are adapted to
Light Pollution is Contributing
Significantly to Insect Apocalypse

primarily be active at night -- from
hunting for food, to reproduction, to
pollination,
temperature.

to

regulating

Diurnal

species

body
are

adapted to primarily be active during
the day. Diurnal species also require

Light Polluted Cities are Deadly for Birds

darkness to develop, navigate and
survive.

Source: International Dark Sky Association

Bright Lights Disorient Sea Turtle Hatchlings

LIGHT POLLUTION
Effects of Light Pollution
Light pollution wastes energy: Light
pollution wastes a lot of energy.
40,000 tons of carbon dioxide enters

the atmosphere -- every day -- to
produce the energy for unnecessary
outdoor light. 600 million trees would

need to be planted to offset that
amount of CO2!

LIGHT POLLUTION
Effects of Light Pollution
Light pollution leads to adverse health effects:
If humans are exposed to light while sleeping,
melatonin production can be suppressed. This

can lead to sleep disorders and other health
problems such as increased headaches, worker
fatigue, medically defined stress, some forms of

obesity due to lack of sleep and increased
anxiety. And ties are being found to a couple of
types of cancer. There are also effects of glare

on aging eyes.

LIGHT POLLUTION
How can we reduce light pollution?
1.

First, you can turn off your lights at night, or close
the curtains.

2.

Then look at the lights outside your house. Can

they be turned off?
3.

Or can motion sensors be installed so they only
come on when needed?

4.

Glare from outdoor lighting can be reduced by

shielding light fixtures. You can talk to friends,
family, and guardians about making some of
these changes at home!
5.

LED lights are often used outdoors. But LEDs can
harm humans and animals. It’s safer to use lights
and filters that are coloured red or yellow.

6. Make your contribution and
convince others!

LIGHT POLLUTION SIMULATOR

How can we reduce light pollution?

LET’S TRY THIS GAME!

Light Pollution Simulator

LIGHT POLLUTION MONITORING FROM SPACE
Or even better, let’s track Light Pollution from space! Click on the image below.

THE FINAL STAGE FOR THE ENERGY SUPORHEROES
Having learned everything about Energy, it’s time to save your country and the whole Europe. How? Using
the 2050 calculator!

schoolsgogreen.eu
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