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GROWTH IN PRIMARY ENERGY AND GROWTH IN PRIMARY ENERGY AND 
ELECTRITY DEMAND, 2007ELECTRITY DEMAND, 2007--3030

[Source: IEA, World Energy Outlook 2011][Source: IEA, World Energy Outlook 2011]
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ELECTRIC ENERGYELECTRIC ENERGY

2020--25% of final energy demand25% of final energy demand

40% of primary energy demand40% of primary energy demand

40% of total CO40% of total CO2 2 emissionsemissions
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TOTAL FINAL CONSUMPTION,TOTAL FINAL CONSUMPTION,
WORLD, 2010WORLD, 2010--2040 (Mtep2040 (Mtep) ) 

[[SourceSource: IEA, World Energy Outlook 2019, Stated Policies : IEA, World Energy Outlook 2019, Stated Policies ScenarioScenario]]

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

2010 2018 2025 2030 2040

M
to

e

Other renewables
Bioenergy
Heat
Electricity
Gas
Oil
Coal

CAGR:
2000-2018: 1,5%
2018-2040: 1,1% (projection)

+27%



5J. Sucena Paiva 55

ELECTRIC ENERGY GENERATION ELECTRIC ENERGY GENERATION 
WORLD, 2010WORLD, 2010--2040 2040 (TWh)(TWh)

[[SourceSource: IEA, World Energy Outlook 2019, Stated Policies : IEA, World Energy Outlook 2019, Stated Policies ScenarioScenario]]
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WORLD TOTAL FINAL CONSUMPTION, 2018WORLD TOTAL FINAL CONSUMPTION, 2018

[Source: IEA World Energy Outlook 2019,[Source: IEA World Energy Outlook 2019, Stated Policies ScenarioStated Policies Scenario]]
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ELECTRIC ENERGY GENERATION ELECTRIC ENERGY GENERATION 
WORLD, 2018 WORLD, 2018 

[Source: IEA, World Energy Outlook 2019, Stated Policies [Source: IEA, World Energy Outlook 2019, Stated Policies ScenarioScenario]]
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Renewables=26%

Average power:Average power:3,03,0 TWTW
Average power  per capita: Average power  per capita: 00,,4040 kWkW
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WORLD TOTAL FINAL CONSUMPTION, 2040WORLD TOTAL FINAL CONSUMPTION, 2040

[Source: IEA World Energy Outlook 2019,[Source: IEA World Energy Outlook 2019, Stated Policies ScenarioStated Policies Scenario]]
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ELECTRIC ENERGY GENERATION ELECTRIC ENERGY GENERATION 
WORLD, 2040 WORLD, 2040 

[Source: IEA, World Energy Outlook 2019, Stated Policies [Source: IEA, World Energy Outlook 2019, Stated Policies ScenarioScenario]]
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Renewables=44%

Average power: Average power: 4,74,7 TWTW
Average power  per capita: Average power  per capita: 00,,5656 kWkW
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EU TOTAL FINAL CONSUMPTION, 2000EU TOTAL FINAL CONSUMPTION, 2000--2040 2040 
[Source: IEA World Energy Outlook 2019[Source: IEA World Energy Outlook 2019, Stated Policies Scenario, Stated Policies Scenario]]
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EU ELECTRIC ENERGY GENERATION EU ELECTRIC ENERGY GENERATION 
20102010--2040 2040 

[[SourceSource: IEA, World Energy Outlook 2019, : IEA, World Energy Outlook 2019, StatedStated Policies Policies ScenarioScenario]]
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EU FINAL ENERGY CONSUMPTION, 2018 EU FINAL ENERGY CONSUMPTION, 2018 
[Source: IEA, World Energy Outlook 201[Source: IEA, World Energy Outlook 20199, Stated Policies Scenario, Stated Policies Scenario]]

Average power 201Average power 20188: : 1,91,9 TWTW
Average power  per capita: Average power  per capita: 33,,77 kWkW

1212

Oil
39%

Gas
22%

Electricity
22%

Heat
5% Coal

4%

Bioenergy
8%

Other 
renewables

0,1%

2018



13J. Sucena Paiva 1313

EU ELECTRIC ENERGY GENERATION, 201EU ELECTRIC ENERGY GENERATION, 20188
[Source: IEA, World Energy Outlook 201[Source: IEA, World Energy Outlook 20199, Stated, Stated Policies Scenario]Policies Scenario]
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EU FINAL ENERGY CONSUMPTION, 2040 EU FINAL ENERGY CONSUMPTION, 2040 
[Source: IEA, World Energy Outlook 201[Source: IEA, World Energy Outlook 20199, Stated Policies Scenario, Stated Policies Scenario]]

Average power 2040: Average power 2040: 1,71,7 TWTW
Average power  per capita: Average power  per capita: 33,,44 kWkW
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EU ELECTRIC ENERGY GENERATION, 20EU ELECTRIC ENERGY GENERATION, 204040
[Source: IEA, World Energy Outlook 201[Source: IEA, World Energy Outlook 20199, Stated, Stated Policies Scenario]Policies Scenario]
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ELECTRIC ENERGY GENERATION ELECTRIC ENERGY GENERATION 
PORTUGAL, 1990PORTUGAL, 1990--20182018

[[SourceSource: DGEG, REN]: DGEG, REN]
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ELECTRIC ENERGY GENERATION ELECTRIC ENERGY GENERATION 
PORTUGAL, 2018PORTUGAL, 2018

[[SourceSource: DGEG, REN]: DGEG, REN]
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ELECTRIC ENERGY GENERATION ELECTRIC ENERGY GENERATION 
PORTUGAL (CONTINENT), 2019PORTUGAL (CONTINENT), 2019

[[SourceSource: APREN: APREN]]
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TOTAL COTOTAL CO22 EMISSIONSEMISSIONS
WORLD , 2010WORLD , 2010--2040 2040 

[[SourceSource: IEA, World Energy Outlook 2019, Stated Policies Scenario]: IEA, World Energy Outlook 2019, Stated Policies Scenario]
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COCO22 EMISSIONS DUE TO ELECTRICITY EMISSIONS DUE TO ELECTRICITY 
GENERATION, WORLD , 2010GENERATION, WORLD , 2010--20402040

[[SourceSource: IEA, World Energy Outlook 2019, Stated Policies Scenario]: IEA, World Energy Outlook 2019, Stated Policies Scenario]
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TOTAL COTOTAL CO22 EMISSIONS EMISSIONS 
EU, 2010EU, 2010--20402040

[[SourceSource: IEA, World Energy Outlook 2019, : IEA, World Energy Outlook 2019, StatedStated Policies Policies ScenarioScenario]]
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COCO22 EMISSIONS DUE TO ELECTRICITY EMISSIONS DUE TO ELECTRICITY 
GENERATION, EU , 1990GENERATION, EU , 1990--20402040

[[SourceSource: IEA, World Energy Outlook 2019, : IEA, World Energy Outlook 2019, StatedStated Policies Policies ScenarioScenario]]
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POWER AVAILABLE FROM ALTERNATIVE POWER AVAILABLE FROM ALTERNATIVE 
ENERGY SOURCESENERGY SOURCES

[[SourceSource: : ScienceScience, August 2010], August 2010]
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COCO22 EMISSIONS AND EMISSIONS AND 
WATER CONSUMPTIONWATER CONSUMPTION

[[SourceSource: : ScienceScience, , August August 2010]2010]
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CARBON INTENSITY OF ELECTRICITYCARBON INTENSITY OF ELECTRICITY
[Source: IEA, 2014[Source: IEA, 2014]]
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DECARBONIZING ELECTRICITY SUPPLYDECARBONIZING ELECTRICITY SUPPLY

Renewable energyRenewable energy
Clear price for COClear price for CO22 (tax or market price)(tax or market price)
Energy efficiencyEnergy efficiency
Energy storage Energy storage 
Electric vehicleElectric vehicle
Natural gas (especially CHP)Natural gas (especially CHP)
Green hydrogenGreen hydrogen
Clean coal (COClean coal (CO22 capture and storage)capture and storage)


