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Germany´s CO2 reduction goals… can they still be
reached?

Quelle: Auswertung UBA Inventarbericht zum Kyotoprotokoll
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Final Energy Consumption in Germany (2015)

5Lehrstuhl für Energiewirtschaft und Anwendungstechnik | Energieanwendungstechnik

Datenquelle: AGEB, IfE/TUM, FhG-ISI, RWI
Copyright      2016, IfE/TU München, 00-820-B-16



Energy related CO2 emissions per sector and application
types in Germany (incl. Energy sector)

Quelle: AGEB Energiebilanzen 2016, BMWi Zahlen und Fakten – Energiedaten 2016
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Erzeugung

Verbrauch

Strombilanz fuEL

• EE-Anteil in 2030: 70 %

• In 2050: ~120 TWh der 
Stromnachfrage zur 
Erzeugung von Wasserstoff 
und Methan

• EE-Abregelung:
0,6 TWh in 2030 
17 TWh in 2050 (1,8 %) 

• Emissionskoeffizient
Elektrizität: 
357  195  27 kg/MWh
(2020  2030  2050)

• CCS: 53 mio. t CO2/a in 2050
2030

258

-7
-13

6
361

42

-109

-551

2020

195

80

-43

465

9

-590

2040

106

914

-158

97
-11 -37

17
-20

-693

139

-136 -187

34
32

-162

694

-733

2050

29 %
44 %

24 % Industrie

Verkehr

GHD

3 %

Haushalte

Speicher

Ex-/Importe
Erneuerbare
Fossile

Power-to-X
Nachfrage
(Endenergiesektoren)

25 %

26 %
32 %

17 %

Steinkohle

Gas

Braunkohle

Kernenergie

18 %

13 %

39 %

20 %
PV

Wind Off

Wind On

Geothermie

8 %Wasser

Biomasse

2 %

35 %

25 %

34 %

Wasser

PV
4 %

Wind Off

Wind On

2 %

Biomasse

35 %

33 % 32 %

Elektrolyse (H2)

Power-to-Heat
in der Fernwärme

Power-to-Methan

26 %

15 %

35 %

23 %

GHD

IndustrieVerkehr

Haushalte



202
0

EXTREMOS Project

https://extremos.ffe.de/#what_if
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Energy Country Profiles

www.ffe.de/xos/countryprofiles
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Energy Country Profile
Germany



Population2016,[5]: 82.3 million Size[5]: 357 380 km
2

Net El. 
Consumption.2016,[10]:

517 TWhel Peak-Load[16]: 86.1 GWel

Trade-Balance[2]: + 52.8 TWhel RES-Share-El.2016,[10]: 38.6 %

GDP per Capita[5]: $44 470
GDP per Capita-
Ranking[5]:

19/187
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[1;6;8]

[11;12;13;24;2
5]• Coal phase-out broadly discussed in society and politics. Coal 

commission concluded a phase out until 2038

• Decrease in wind power expansion within the next few years due to 
regulation and possible reduction in wind power capacity caused by  loss 
of subsidies for older wind farms 

• Grid expansion with HVDC-lines

• Smart Meter roll-out still not carried out due to lack of certified smart 
meters, however one certification carried out in December 2018

• Located at the center of EU 

• Largest consumer in EU

• Highest use of lignite compared to rest of EU

• Ambitious RES targets of 65 % w.r.t electricity consumption by 2030

• Largest variety of intensively used energy carriers in EU

• Nuclear energy phase out in 2022

• Among world leaders of energy efficient buildings

• Pioneered use of ecological taxes since 2000

• Gas imports from Russia increased by 12.2 % in first half of 2018; 
Germany largest importer of natural gas

All evaluations based on the year 2017 if not mentioned otherwise.

[3
]

[
4
]

FR

BE

UK

IR

DK

NO

PLDE

SE

DE

NL

BE

FR

CH

IT

DK

PL

CZ

AT

SI K
e

y 
F

a
ct

s

Location

C
u

rr
en

t
T

o
p

ic
s

F
in

al
 E

n
er

g
y

C
o

n
su

m
p

ti
o

n
C

O
2
-E

m
is

si
o

n
s

Germany at a Glance

RES GHG-Reduction non EU 
ETS

Energy Efficiency (PEC)
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Based on 2017 data
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Wholesale Market

Policies

• Support for large vRES plants mostly switched to a tender 
system instead of a fixed feed-in tariff 

• Renewable Energy Sources Act and Energy Industry Act 
provide the legal basis for the German “Energiewende”

• Electric Mobility Act grants privileges to electrical vehicles

Costs

avg. Tender results

• PV 2018: 4.59 €ct/kWh

• Offshore Wind 2018: 4.66 €ct/kWh

• Onshore Wind 2018: 4.73 €ct/kWh

All evaluations based on the year 2017 if not mentioned otherwise.

Support Schemes
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[15]

[15]

[14]• Capacity Market: No, but socalled
„Netzreserve“ which allows the TSOs to hinder the 
shutdown of systemically important power plants (§13d 
Abs. 1 Nr. 1 EnWG)

• Additional CO2-Pricing: No

• Main Exchange: EPEX SPOT

• Day-Ahead-Market (EPEX SPOT):
2017 EPEX Spot

Volume 233.3 TWh

Avg. Price 34 €/MWh

Germany‘s Electricity Sector

“Low hanging fruits” case
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ResidentialTransportIndustry Services
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*excluding international aviation

Total Renewables Waste (non. ren.) Derived Heat ElectricityGasHard Coal Oil (total)

Germany‘s Energy Consumption & Emissions

by Sectors and Energy Carriers - 2017

Other Fossil Fuels
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Other Process Cold

Other Mechanical Energy

Process Heating < 100 °C

Process Heat > 500 °C

Process Heat 100 - 500 °C

Warm Water

Space Heating

Mechanical Energy

ICT

Lighting
*excluding international aviation
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Germany‘s Energy Consumption & Emissions

by Application & Sector - 2017
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Population2016,[5]: 5.73 million Size[5]: 42 922 km
2

Net El. 
Consumption2016,[2]:

31 TWhel Peak-Load[6]: 5.6 GWel

Trade-Balance[6]: -4.7 TWhel
RES-Share
El.2016,[2]:

53.7 %

GDP per Capita[5]: $56 308
GDP per Capita-
Ranking[5]:

10/185
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[1;12;13;14;15]

[4;23]
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s • 48 % of electricity generation from wind energy in 2017

• Danish government supports integration of heat pumps to increase district 
heating with DKK 23 m 

• By end of 2018 subsidies for natural gas fired CHP phased out

• Households in Denmark pay one of the highest electricity prices in EU 
(due to taxes)

• 537 MW of onshore wind farms were commissioned in the period 2017-
2018 as part of onshore wind subsidy scheme

• Ambitious targets for renewable energies (100 % by 2050)  will 
significantly change the Danish energy system

• Interconnections to neighboring countries 6.4 GW, whereby peak load in 
DK is only 6 GW

• Coal phase out planned, established partly by replacement with biomass

• High share of CHP and district heating (60 % of heat supply, currently 44 
% based on hard coal)

• Since 2013 banning of oil and as fired boilers in new buildings, and since 
2016 in renovated buildings (condition: connection to district heating or 
gas infrastructure)

• Flexibility: Interconnections, electrification of all sectors (PtH, 
Electromobility, Flexible CHP) 

All evaluations based on the year 2017 if not mentioned otherwise.
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Denmark at a Glance

GHG-Reduction non EU 
ETS

Energy Efficiency (PEC)
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Wholesale Market

Policies
Training programs for installers of RES plants: 

• Quality Assurance Scheme 

Danish Certification Scheme for wind energy plants

• Plant type certification

• Project certification of individual installations

Costs
• PV tender 2016: 10-13 €ct/kWh

• Offshore Wind 2016:  5-14 €ct/kWh

• Onshore Wind 2016: guaranteed bonus: 
3 €ct/kWh + market price plus bonus < 8 €ct/kWh + 0.2 
€ct/kWh for covering balancing costs

All evaluations based on the year 2017 if not mentioned otherwise.

Support Schemes
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• Main power market: Nord Pool Spot AS

• Divided into two market areas (DK1/DK2)

• Capacity Market: No

• Additional CO2-Pricing: carbon tax 22.8 
EUR/tCO2

• Day-Ahead-Market:
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[own calculation]

2017 DK1 & DK2 Buy DK1 & DK2 Sell

Volume 33 TWh 26.6 TWh

Avg. Price 31 €/MWh

Denmark‘s Electricity Sector

“Low hanging fruits” case
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ResidentialTransportIndustry Services
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*excluding international aviation

Total Renewables Waste (non. ren.) Derived Heat ElectricityGasHard Coal Oil (total)

Denmark‘s Energy Consumption & Emissions

by Sectors and Energy Carriers - 2017
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Other Process Cold

Other Mechanical Energy

Process Heating < 100 °C

Process Heat > 500 °C

Process Heat 100 - 500 °C

Warm Water

Space Heating

Mechanical Energy

ICT

Lighting
*excluding international aviation
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Denmark‘s Energy Consumption & Emissions

by Application & Sector - 2017
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Population2016,[5]: 38.0 million Size[5]: 312 680 km
2

Net El.
Consumption2016,[8]:

132.8 
TWhel

Peak-Load[3]: 26.4 GWel

Trade-Balance[3]: -2.5 TWhel RES-Share El.2016,[8]: 13.4 %

GDP per Capita[5]: $13 812
GDP per Capita-
Ranking[5]:

59/187
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[1;4;6;8;9;18]

[1;4;11;14;32
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s • Planning of new nuclear power plants with 3 GW – first NPP will operate

by 2030

• Joint Venture of Statoil and Polenergia for two offshore wind projects with 
1.2 GW by 2022 and 2026

• Air pollution in Poland exceeds limits of EU regularly. Act on solid fuel 
quality for individual use

• Nord Steam 2 threatens the negotiation position of Poland

• Poland signs deals with US companies for LNG import

• 75 % of Poland‘s power plants are older than 25 years

• Total capacity of nuclear energy estimated to reach 9 GW until 2050 

• Latest national energy policy (EPP 2030) from 2009

• Households are still consuming a high level of different coal products for 
heating purposes

• Poland has one of the biggest district heating infrastructures in Europe 

• 60 % of the total heat supply comes from CHPs 

• Wind offshore potential in Poland is around 8 GW

• It is estimated that around 80 % of Polish coal mines are unprofitable

All evaluations based on the year 2017 if not mentioned otherwise.
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Poland at a Glance
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Wholesale Market

Policies

• Imposing an obligation on certain suppliers to purchase 
surplus electricity produced by a generator of electricity from
RES in a micro installation

• Energy grid operators are obligated to ensure priority in 
transmission or distribution of electricity produced from 
renewable energy sources

Costs

Reference prices or auction 2018:

• PV: 10 €ct/kWh

• Onshore Wind: 7.4 €ct/kWh

All evaluations based on the year 2017 if not mentioned otherwise.

Support Schemes

In
st

al
le

d
C

ap
ac

it
y

N
e

t 
E

l. 
G

en
er

at
io

n
 

• Main Exchange: TGE Polish Power Exchange 
• Capacity Market: First auctions for the delivery periods 

2021-2022 took place in November and December 2018
• Additional CO2-Pricing: sector overlapping carbon tax with 

average price < 0.84 €/tCO2e (2016)
carbon tax in electricity sector: 5.3 €/tCO2e 

• Day-Ahead-Market (TGE):
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Poland‘s Electricity Sector

“Low hanging fruits” case
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2018 TGE

Volume 27.7 TWh

Avg. Price 51.8 €/MWh
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ResidentialTransportIndustry Services
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*excluding international aviation

Total Renewables Waste (non. ren.) Derived Heat ElectricityGasHard Coal Oil (total)

Poland‘s Energy Consumption & Emissions

by Sectors and Energy Carriers - 2017

Other Fossil Fuels
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Other Process Cold

Other Mechanical Energy

Process Heating < 100 °C

Process Heat > 500 °C

Process Heat 100 - 500 °C

Warm Water

Space Heating

Mechanical Energy

ICT

Lighting
*excluding international aviation

ResidentialTransportIndustry Services
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Poland‘s Energy Consumption & Emissions

by Application & Sector - 2017
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Discussion

What could be the Value Added for
the CAETS-Report?


