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THE HEATING SECTOR IS ONE OF THE MAJOR FIELDS OF ACTION 

ON THE JOURNEY TO A DEFOSSILIZED SOCIETY 
Heating applications make nearly half the energy demand in 

Germany …
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… emission reduction plan envisages savings over next 10 

years similar to what has been achieved in last 30 years! 

-44%
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PHYSICAL CONVERSION LOSSES ARE OFTEN SEEN AS A SHOWSTOPPER FOR

HYDROGEN IN HEATING APPLICATIONS …

?
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… BUT FROM AN ECONOMIC PERSPECTIVE ONLY SYSTEM COSTS MATTER!
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RELIABLE CAPACITY IS THE KEY CHALLENGE IN THE HEATING SECTOR

(EXAMPLE GERMANY)

230 GW
Capacity reserve for

heating in the gas network

+ca. 100 GW
Capacity from oil heating

=      330 GW
Capacity reserve for heating

Source: Frontier (2021): The value of hydrogen in heating

https://www.frontier-economics.com/de/de/news-und-veroeffentlichungen/news/news-article-i8702-the-value-of-hydrogen-in-heating/
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Current peak load in 

the power network: 

80GW

Secured power for the 

future?

86-124 GW
additional capacity

requirement for

electrification

https://www.frontier-economics.com/de/de/news-und-veroeffentlichungen/news/news-article-i8702-the-value-of-hydrogen-in-heating/
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MOLECULES AS ENERGY CARRIERS FOR SEASONAL DEMAND COVERAGE WITHOUT 

ALTERNATIVES FROM TECHNICAL PERSPECTIVE 
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Source: Own illustration adapted from Sterner et al., Energiespeicher (2014)
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MOLECULES AS ENERGY CARRIERS FOR SEASONAL DEMAND COVERAGE WITHOUT 

ALTERNATIVES FROM TECHNICAL PERSPECTIVE 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

0 200000 400000 600000 800000 1000000 1200000 1400000 1600000 1800000

S
to

ra
g

e
 t

im
e
 (

h
o

u
rs

)

Capacity (MWh)

Pore storage

(Methan)

Cavern Storage

(Hydrogen, Methan)

chemical

thermic

mechanic

electro chemical

Power-to-Gas

Source: Own illustration adapted by Sterner et al., Energiespeicher (2014)



8frontier economics | Internal

B
y 

S
e
b
a
s
tia

n
 B

a
lla

rd
, 

C
C

 B
Y

-S
A

 2
.0

, 

h
tt
p
s
:/
/c

o
m

m
o
n
s
.w

ik
im

e
d
ia

.o
rg

/w
/in

d
e

x.
p

h
p
?
c

u
ri
d
=

9
0
6
9

9
7
8

B
y 

Jb
e
rg

n
e
r

-
O

w
n
 w

o
rk

, 
C

C
 B

Y
-S

A
 4

.0
, 

h
tt
p
s
:/
/c

o
m

m
o
n
s
.w

ik
im

e
d
ia

.o
rg

/w
/in

d
e

x.
p

h
p
?
c

u
ri
d
=

4
8
1
8

5
1
1

0

Q
u
e
lle

: 
W

ik
ip

e
d
ia

 (
p
u
b
lic

 d
o
m

a
in

)

Q
u
e
lle

: 
W

ik
ip

e
d
ia

 (
g
e
m

e
in

fr
e
i)

B
y 

G
.E

ls
e
r,

 C
C

 B
Y

 3
.0

, 

h
tt
p
s
:/
/c

o
m

m
o
n
s
.w

ik
im

e
d
ia

.o
rg

/w
/in

d
e

x.
p

h
p
?
c

u
ri
d
=

5
3
2
1

8
1
4

4

B
y 

Im
m

a
n
u
e
l 

G
ie

l 
-

O
w

n
 w

o
rk

, 
C

C
0
, 

h
tt
p
s
:/
/c

o
m

m
o
n
s
.w

ik
im

e
d
ia

.o
rg

/w
/in

d
e

x.
p

h
p
?
c

u
ri
d
=

1
4
7
0

1
8
9

0

B
y 

D
a
n
ie

l 
U

llr
ic

h
, 

C
C

 B
Y

-S
A

 2
.0

, 

h
tt
p
s
:/
/c

o
m

m
o
n
s
.w

ik
im

e
d
ia

.o
rg

/w
ik

i/F
ile

:F
a
c
h
w

e
rk

h
a
u
s

_
D

o
rs

te
n
.jp

g

Age

2/3 of homes 

bulit before (1st 

heating efficincy

regulation of 

1977)

2019:

42,3 mn. 

Tene-

ments

Vor 1919
13%

1919-1949
11%

1950-1959
12%

1960-1969
15%

1970-1979
15%

1980-1989
10%

1990-1999
12%

2000-2009
6%

2010-2019
6%

49%

25%

14%

3%
3%

6%

Gas

Oil

District heating

Electric

Electric Heat 

Pump

Other

Technology

3/4 of homes heated with 

oil/gas

13%

51%

36% Renovated / 

new

Part-

renovated

Unrenovated

Renovation status

Only 1 in 8 buildings new 

or fully renovated

HETEROGENITY OF EXISTING BUILDINGS REQUIRES A BROAD TECHNOLOGY MIX, 

THERE IS NO ONE-FITS-ALL SOLUTION
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HYDROGEN CAN CONTRIBUTE TO THE DEFOSSILIZATION OF THE HEATING MARKET

AND SHOULD BE PART OF THE TECHNOLOGY MIX!

Hydrogen

can significantly contribute considerably to decarbonising the heat market as

part of the technology mix  

Energy 

efficiency

measures and 

the direct use of 

renewable

energy sources

(RES) can be

usefully

supplemented

by hydrogen.

Heterogeneity in 

the heat sector

Hydrogen in the

heating market

can help to meet

the challenge of 

limited RES 

potential in EU 

and potentially

supports the

market ramp-up

of hydrogen in 

other sectors.

H2 production

quantities

Hydrogen

offers the

possibility to

serve the

considerable

seasonality of 

heat demand.

Seasonality in the

heat sector

Lower system 

costs with H2

Climate target: CO2 emissions in the heating market are to be reduced by around 40% by 2030 

compared to today. Currently, the heating market accounts for about a quarter of all direct and indirect 

CO2 emissions (in Germany). 

H2 transport

infrastructure

The existing

gas infra-

structure

can support 

the transport

of renewable

energy to the

heat via 

hydrogen.

The use of 

hydrogen can

reduce the

overall

system costs

of defossi-

lization and 

relieve the

burden on 

households.
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A COMBINATION OF ELECTRICITY AND GAS (OR LIQUID) BASED HEAT SUPPLY 

IS MOST ECONOMICAL 

Secondary energy 
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Conversion
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Intermediate 

storage / 

reconversion

Distribution End appliances

Electric 

heat 

generation

Gas-based 

heat 

generation*

Can repurpose existing gas 

infrastructure

Continue to use 

existing end 

appliances

Can repurpose existing gas 

infrastructure
Can repurpose existing gas infrastructure

Conversion of 

power to H2 

through 

electrolysis (with 

energy loss)

Heat pumps are 

on average a 

very efficient 

end application 

in suitable 

circumstances 

…

Need more 

significant 

expansion 

power 

infrastructure

Conversion of 

of significant 

electricity to 

gas for 

seasonal 

storage (with 

energy loss)

Conversion of 

of H2 to power 

(with energy 

loss)

Need more 

significant 

expansion of 

power 

infrastructure

*Other potential routes of low carbon gas based heat supply include H2 from natural gas („blue hydrogen) and use of green H2 in district heating


