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Background:

http://environment.uw.edu/wp-content/uploads/2014/11/Earths_ greenhouse_ effect_ US _EPA _2012-528x376. png



The Climate change:
The concentration of the greenhouse gases in Earths atmosphere
increases
The amount of the absorbed infrared radiation in the atmosphere 
increases

Earth warms up

The atmosphere warms the Earth surface

The radiation balance changes



https://www.climate.gov/sites/default/files/styles/full_width_620_original_image/public/2021-
07/CO2_emissions_vs_concentrations_1751-2020_1400x700.gif?itok=by3TWT77



What can be done to fight 
climate change?



Towards carbon neutral society:
Carbon neutral Finland 2035



Towards carbon neutral society
•Greenhouse gas emissions must be reduced by choosing 

environmental friendly energy and electricity production methods 
and cutting down the emission of the traffic

•Carbons sinks must be increased. This can be done by for example 

•Use of CCS (Carbon Capture and Storage) technologies in industrial 
processes

increasing the amount of forests and vegetation.



Carbon sinks:

https://i.ytimg.com/vi/OoW2PlvMpZs/maxresdefault.jpg



Lifecycle emissions of Greenhouse gases
•When comparing different types of electricity production methods 

the lifecycle emissions of greenhouse gases must be taken in to
account

•The use of all low emissions electricity production methods (under 
100g CO2-equivalent/kWh) together is an efficient way to cut 
down greenhouse gas emissions.

•The low emission methods are solar energy, hydropower, wind 
power and nuclear power.



Lifecycle emissions of Greenhouse gases

https://upload.wikimedia.org/wikipedia/commons/4/44/CO2_Emissions_from_Electricity_ Production_IPCC.p
ng?20190119202849



Solar energy
•Solar cells convert light to electricity, solar collectors gather heat. 

•Solar energy is pollution free and renewable.

•
that the humanity need in one year during only one hour

When solar cells are connected in series a solar panel is formed. This 
yields a higher current.

Unlimited capacity: the Sun emits the Earth the amount of energy 



Solar energy
•Challenges: The solar
radiation is 
unevenly distributed on 
Earth surface and there 
fore the use solar energy 

has limitations e.g. in 
northern Europe

Solar radiation on Earth

T. Vanhanen, Valotpäälle, bear and penquinink, 2016



Hydro power
•In Hydro power plant the potential energy of water is converted to 

•No greenhouse emissions, but the plants cause local environmental 

•Challenges: Requires falling or fast-running water, so the capacity is 
limited. 

kinetic energy by controlling the stream of water. The kinetic energy is 
converted to electricity by a turbine and a generator.

effects (dams, artificial lakes, fish populations etc.)



Wind power
•The kinetic energy of the wind moves to rotor. The movement of the 

local impacts (noise etc.)

•
management techniques are used to match supply and demand

rotor is converted into electricity with a generator.

Challenges : Wind power is variable renewable energy, so power-

•No greenhouse emissions, but the wind power plant causes minor 



Nuclear power
•The Nuclear power plant functions similar as a thermal power plant, 

but the water used to move the turbine and generator is heated with
nuclear reaction. 

•The reaction used today is nuclear fission, where a nucleus of an 
atom splits into to smaller atoms. 

https://www.atomicarchive.com/img/science/fission.svg



Nuclear power: nuclear fission
•Benefits: pollution free

accidents

• Challenges:
•Nuclear repository
•The risk of a nuclear 

and radiation 



Future: Nuclear power: fusion reaction

•

•

• Challenges:
•

Two or more light nuclei form a new nuclei

Benefits:
•
•
•

At the moment it takes more energy to run the
reactions thamthe reaction produces

Pollution free
Availability of the raw material, deuterium, in Sea 
water
High yield of energy

https://upload.wikimedia.org/wikipedia/
commons/thumb/3/3b/Deuterium-
tritium_fusion.svg/440px-Deuterium-
tritium_fusion.svg.png



How to affect carbon emissions in everyday
life?
The things that cause the most of the ordinary person emission are:
•Energy and Heating
• Food
• Traffic

How to cut down your emissions:
•
•
•

Change to green electricity 
Eat vegan food 
Use public transport and avoid using an internal combustion engine car



Towards the sustainable 
future



Things to consider about energy:
•How the energy needed is produced? Fossil fuels or sustainable energy?

•Can the energy be collected somehow? E.g. You can not use solar energy 
for heating of the houses during dark, cold winters because the sun does
not shine enough. The energy produced to the Power grid must be used
simultaneously when it is produced. So it can not be produced beforehand
during the summer at the moment. 

Smart battery technologies? 

•Can CCSbe used?



Things to consider about food:

•

they digest grasses and plants.

•
the transportation causes greenhouse emissions

Is the food eaten mainly plant based or animal based?

•Food production: The meat production requires more agricultural 
land than farming. Cows emit methane, a potent greenhouse gas, as 

Where is the food produced? If the food travels from a long distance 



Things to consider about transportation:
•Does your city have a functional public transport network? If the 

public transport network is well planned and functional, people will
use it more

•Is it easy the travel by car in your city? If using a car is not made 

tend to drive a car.

•Is it easy to charge an electric car in your city? (You must also take 
into account how the electricity used is produced)

difficult (high parking fee, all places not accessible by car etc.), people 



Things to consider about recycling:
•Has recycling been made easy and economical? Or is it just easier to 

•Can your society live in Circular economy?

buy new things?

•How about food waste? Can something be done?



Thank you! Any questions?

https://www.leekuanyewworldcityprize.gov.sg/images/features/2020/carbon-neutral.jpg
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