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TOPICS

. Energy and the Green Deal

. Energy in a nutshell

. Energy production and consumption

. Energy conservation and energy efficiency

. 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

é

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 nevutrality means

having a balance

between emitfing
carbon and absorbing

carbon from the

atmosphere.

Remember that CO, 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 fransition, 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 alill | ) |||||||| D

developing a fully integrated, interconnected and digitalised EU energy market — Collaboration among EU

tries!!! % 0%
—_—1 i

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!Il > Tackle Energy poverty



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

40% OF THE ENERGY

USED IN THE EU SHOULD COME
FROM RENEWABLE SOURCES




ENERGY AND THE GREEN DEAL

What do we know about energy

POLLUTING ENERGY f CLEAN ENERGY

FINITE SOURCES RENEWABLE SOURCES




ENERGY IN A

NUTSHELL

gi What is energy?

The simplest definition of energy is ‘the ability to

do work or cause change’.
Any examples?

Work is the application of a force through a

3¢

Force can put matter into motion or stop it if it is

distance.

already moving.

o, °
Motion is a change in position of an object with

time.




ENERGY IN A NUTSHELL
[CHd What is energy?

6 - 9 years old 9 - 12 years old

ENERGY . ENERGY
an =

X




ENERGY IN A NUTSHELL
How do we use energy?

e To heat houses and other buildings

e To run computers and appliances
W4/

e To illuminate lights

e To power televisions, phones, games, cars

oA

=
?"Z== Food = Energy

2\\\\}»%\




ENERGY IN A NUTSHELL

What are different types of energy?
- (See the Glossary section)

Kinetic energy: electrical light thermal solar sound wind hydro

o, @B L. ) =20 &
Potential energy: chemical mechanical nuclear gravitational

o TH Lo A



ENERGY IN A NUTSHELL

From where does energy come?

Natural energy sources: food, water, plants, trees, gravity, sun, fossil fuels, uranium, plutonium;

i S A

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

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

WIND HYDRO GEOTHERMAL BIOMASS NUCLEAR GAS COAL




Measuring produced energy types:

Primary energy is any extraction of energy

E N E R ( ; Y products in a useable form from natural sources.
Secondary energy: When we burn coal in a
P R O D U CTl O N power plant to produce electricity, electricity is a

form of secondary energy.

C O N S U M PTl O N secondary energy to the consumer, for instance
the transferred electricity in our homes; heating.

Final energy: Once we have transported

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

The four ways ol measuring energy

=

Losses Losses Losses
from tranformation from transmission & distribution from inefficient appliances
of raw resources into energy (e.g. through electricity grid) (e.g. bulbs or engines generating heat)

Example: Coal to power a lightbulb
T [ g B
Example: Wood to provide heat
[ et | S ) — B B (s 8
Example: Oil to drive a car i §
Taln e 0B W) e
== )

Icon source: Noun Project.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.

Source: https://ourworldindata.org/



https://ourworldindata.org/

ENERGY PRODUCTION

Useful Energy end user categories:

private households,
agriculture,
industry,

road fransport,

air fransport (aviation),

other transport (rail, inland navigation),

services



ENERGY PRODUCTION

Categories of energy for electricity generation?

POLLUTING ENERGY ; CLEAN ENERGY

FINITE SOURCES RENEWABLE SOURCES



ENERGY PRODUCTION

Polluting energy - Finite sources:

é

Non-renewable, or “dirty,” energy

includes fossil fuels such as oil, gas, and

e - coal. Non-renewable sources of energy
A
o

) take a long time to replenish. When we
L '/'\;Q‘\ g fi O repleni n
e lﬁ_ pump gas at the station, we are using a
finite resource refined from crude oil

POLLUTING ENERGY ; that’s been around since prehistoric
FINITE SOURCES fimes.

are only available in limited amounts and




ENERGY PRODUCTION

Clean energy — Renewable Energy Sources (RES):

é

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.

CLEAN ENERGQGY
RENEWABLE SOURCES



Renewable energy
sources (videos)
tidal,
wave,
biomass,

geothermal,

Renewable Energy

Biomass

Hydropower ji

Energy / J\’
1 \ Fossil Fuel Qil \
Geothermal
Energy

T

ENERGY PRODUCTION

Energy

)

Wind Energy

L A

u Renewable and Non-Renewable Energy Sources

Non-Renewable Energy

Energy

) U

Nuclear
‘.

Coal

Natural Gas

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

Fossil fuels (videos)

coal,
natural gas,

petroleum,

nuclear energy



https://www.shutterstock.com/en/
https://www.youtube.com/watch?v=iN6LvH_4Q3g
https://www.youtube.com/watch?v=-njmj0diWu8
https://www.youtube.com/watch?v=UPAqfTNiais
https://www.youtube.com/watch?v=44ovdxOvP_A
https://www.youtube.com/watch?v=Z5c50-_hcD0
https://www.youtube.com/watch?v=VkTRcTyDSyk
https://www.youtube.com/watch?v=yHWcddUZ35s
https://www.youtube.com/watch?v=DFQrE91kZwk&t=61s
https://www.youtube.com/watch?v=yFwGpiCs3ss
https://www.youtube.com/watch?v=Z5c50-_hcD0
https://www.youtube.com/watch?v=q8HmRLCgDAI&t=7s

ENERGY PRODUCTION

How these infrastructures look like?

Solar panels

Tidal power station Hydroelectric power station Biofuel station Wind power Wave Power Plantpower plant

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



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

ENERGY PRODUCTION

How much electricity does it take to power the world?

-
.

COULD
ﬁ THE WORLD +
RUN OUT OF
ELECTRICITY?




ENERGY CONSUMPTION
u 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.)?
v

2 — 8 MWh/year 500.000.000 — 15.000.000.000 MWh/year
or 0.000002 — 0.000008 TWh/year or 500 — 15.000 TWh/year

A\




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

Global primary energy consumption by source

Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in fossil
fuel production by converting non-fossil energy into the energy inputs required if they had the same conversion
losses as fossil fuels.

Our World
in Data

—| Other
||| renewables
160,000 TWh ~ Modern biofuels
- Solar
— Wind
140,000 TWh Hydropower
Nuclear
! Gas
120,000 TWh
100,000 TWh
80,000 TWh oil
60,000 TWh
40,000 TWh
—— Coal
20,000 TWh
~ Traditional
0 TWh biomass
1800 1850 1900 1950 2019

Source: Vaclav Smil (2017) & BP Statistical Review of World Energy OurWorldInData.org/energy « CC BY


https://ourworldindata.org/energy-production-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

Primary energy consumption, 2020

Primary energy consumption is measured in terawatt-hours (TWh).

Our World
in Data

s

. T kN

0 TWh
No qata
|

1,000 TWh 5,000 TWh

500 TWh 2,500 TWh 10,000 TWh

Source: BP Statistical Review of World Energy; and EIA OurWorldIinData.org/energy = CC BY
Note: Data includes only commercially-traded fuels (coal, oil, gas), nuclear and modern renewables. It does not include traditional biomass.


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
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https://www.eea.europa.eu/data-and-maps/indicators/progress-on-energy-efficiency-in-europe-3/assessment

ENERGY CONSUMPTION

Change in primary energy Annual change in primary energy consumption, 2020

consumption for 20207?

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

No data -10% -5% -1% 0% 1% 5% 10%
e \ \
consumption is actually falling.
Source: Our World in Data based on BP Statistical Review of World Energy & World Bank OurWorldinData.org/energy « CC BY

Source: https://ourworldindata.org/energy-production-consumption



https://ourworldindata.org/energy-production-consumption

ENERGY
CONSERVATION

AND ENERGY
EFFICIENCY

b
)]
I
I
l“l

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
n What is the difference?




ENERGY CONSERVATION
o Tips for energy conservation?

Turn your refrigerator down to 3-4 Celcius degrees and your freezer to -16 Celcius degrees.
Use energy-efficient light bulbs. Install energy-saving CFL or LED bulbs in your lighting fixtures to use 25-35 percent less

energy. Try
Clean or replace air conditioner’s filters as recommended.

0

Do full loads. Make sure your dishwasher and washing machine are full before running them.
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.

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.

Cook using the right-sized burner. Conserve energy by using your stove’s small burners for small pots and large burners for
large pots.

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.

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.


https://c03.apogee.net/mvc/home/hes/land/el?utilityname=duquesnelight&spc=lcc

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

AL ST
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Renovation Wave Priorities

Tackling energy poverty Renovation of Decarbonisation of
and worst-performing public buildings heating and cooling
buildings




ENERGY EFFICIENCY AND RENOVATION WAVE

Renovation wave definition and EU building characteristics

The Renovation Wave is a fundamental pillar of the , 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 addifion, 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

OVER 350 myifineifgge,

MILLI PAY THEIR
ENERGY BILLS

2020




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

6 - 9 years old 9 -12 years old

=K WHAT IS
QREEN BUILDING

\TECHNOLOCY'?




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

110

100.000 [@]

Bank balance v : ’ 5 ' : : 100%0

Select a location for your home

The game is based on two climates... and the two
climates are very different. These two climates are
chosen to be as much extreme among them as possible,
to show you how different energy usage is and, as such,
the renovation strategies.

The N has a very cold winter and summer
is quite mild or even cool.

® Northen climate

(O Mediterranean climate

BACK NEXT



https://www.deeprenovationgame.eu/map
https://www.deeprenovationgame.eu/map

LIGHT POLLUTION
MONITORING

AND MITIGATION

I
1)
1
I
z ]

What is Light Pollution?

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

Light reflected
back due to
heavy clouds

Upward reflected light

Direct upward light
S

Light trespass

mgrect glare

Area to be it

Source: https://www.darksky.org/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


https://www.darksky.org/light-pollution/

LIGHT POLLUTION
Effects of Light Pollution

Light pollution washes out starlight REEEE
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:


https://www.google.com/url?sa=i&url=https://www.darksky.org/light-pollution/&psig=AOvVaw3WfKopdaI1h7RQT1NsGMaW&ust=1654348414561000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCIjjup-ukfgCFQAAAAAdAAAAABAJ

LIGHT POLLUTION
Effects of Light Pollution

Light pollution disrupts ecosystems,
from nocturnal to diurnal species:

Nocturnal species are adapted to

Light Pollution is Contributing

primarily be active at night -- from Significantly to Insect Apocalypse

hunting for food, to reproduction, to
pollination, to regulating body
temperature. Diurnal species 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 |

B s ¥ ook
A‘ﬁ;}.ﬁ-wm. T EELNAE G e

survive. Source: Bright Lights Disorient Sea Turtle Hatchlings


https://www.google.com/url?sa=i&url=https://www.darksky.org/light-pollution/&psig=AOvVaw3WfKopdaI1h7RQT1NsGMaW&ust=1654348414561000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCIjjup-ukfgCFQAAAAAdAAAAABAJ

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

p‘\,e(age HOuSe

Bad outdoor

ENERGY WASTE ==

| J What is light pollution costing us? 0.5 kilowatt-hours (kW)

power a 50-inch
plasma TV for 1 hour

of residential electricity use in the
U.S. is for outdoor lighting

is the artificial brightness of the night sky
that's caused by light pollution. @

BILLION tres
600 million

por year worth of

15 million S

tons of COz are 3 million onargy lost t0
emitted each year passenger cars have et trees would need to
in order to power the same CO: emission be planted to offset

residential outdoor that amount of
lighting in the U.S.

rate, which is 40,000
tons per day.



LIGHT POLLUTION
u 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?

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

Then look at the lights outside your house. Can
they be turned offe

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

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 homel!

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.

'LIGHT POLLUTION

NON-CUTOFF SEMI-CUTOFF CUTOFF FULL CUTOFF
Worst Bad Good Best

e

6. Make your contribution and

convince others!



LIGHT POLLUTION SIMULATOR

Protecting the night sky starts with Y

How can we reduce light pollution?

Light only e Shield lights and
what you need direct them down
— Use energy
efficient
bulbs and only
as bright as
@ you need oW
LET'S TRY THIS GAME! T *
— O (5 _\f:ﬁ*M«f () Join IDA!
— o AUTOMATIC Choose We rjeed your help to contipue
. . . -\ TIMER rarn wikiie the fight ig:lrlst light pollution.
Light Pollution Simulator Only use light bulbs : —
Ilght Wher! lda ASSOCIATION
you need it darksky.org



https://apps.graasp.eu/5cb4a70a35e25317e225ad41/5cb5754c3dff2189eb963981/latest/index.html

LIGHT POLLUTION MONITORING FROM SPACE

Or even better, let's track Light Pollution from space! Click on the image below.

v Map layers
= Search places... Overlay i

World Atlas 2015 v BL_RETEITT

re i

None selected d &

Basemap i

5000 km



https://www.lightpollutionmap.info/#zoom=1.58&lat=37.1376&lon=-0.8938&layers=B0FFFFFFFTFFFFFFFFFFF
https://www.lightpollutionmap.info/#zoom=1.58&lat=37.1376&lon=-0.8938&layers=B0FFFFFFFTFFFFFFFFFFF

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! =

=  Your pathway 3% CO2 Reduction < 80% target Finish & Share ?

L-TI.]
(10}

Your 2050 Landscape ¢


http://2050-calculator-tool.decc.gov.uk/#/calculator
http://2050-calculator-tool.decc.gov.uk/#/calculator
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