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(2030/2050) and
implementation strategies for
heating sector
Think about managing demand before
locking in new supply
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Agora Energiewende – Who we are
Think Tank with more than 30 Experts
Independent and non-partisan
Founded in 2012
Financed mainly by Mercator
Foundation & ECF until 2021
Mission: How do we make the energy
transition in Germany and worldwide a
success story?
Methods: Analyzing, assessing,
understanding, discussing, putting
forward proposals, Council of Agora
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Starting Point:
Currently the Energy Transition is a Power Transition
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Challenge 2030 and 2050:
After the first phase of the energy transition (2000 - 2015), the
second phase (2016 – 2030) is about transforming both the
power, heat and the transport sector
→ The year 2030 is an
important milestone in the
Energiewende since it
represents the half-way mark
on the path to Germany’s allimportant targets for 2050
→ To meet this target, energyrelated emissions need to be
92% below their 1990 levels
→ By 2030, they must fall by
60%
→ However, in 2015, emissions
from energy combustion
were down by 26%
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The various sectors have so far contributed very differently to
the reduction of greenhouse gas emissions
German greenhouse gas emissions by sector 1990 - 2017

Mio. t of CO2-equivalents

Total: - 27,7 %

→ The building sector has provided above
average reductions compared to the other
sectors.
→ In the late 1990s and early 2000s, emissions in
the building sector fell sharply due to the
massive conversion from coal and oil to gas
and the significant efficiency gains in eastern
Germany as a result of urban redevelopment in
eastern Germany.
→ Since 2009 the development is stagnating.

Energy industry

Industry

Buildings

Transport

Agriculture

Other

→ Since 2013, net immigration and rising housing
sizes have even led to an increase in
emissions. In addition, policy instruments such
as tax write-offs on building refurbishment were
abolished. The renovation rate dropped to
below 1% per year.

Source: Federal Environment Agency
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The cost-efficient Energiewende 2030 in a nutshell:
Increase efficiency (- 30% consumption) & renewables (30%
share), reduce coal and oil by half
→ Three strategies for costefficient transformation until
2030:
→ Increase efficiency: reduce
primary energy consumption
by 30 percent
→ Expand renewables:
Increase the share of
renewables in primary
energy consumption up to 30
percent
→ Reduce coal and oil:
lowering the most carbonintense energy sources by
half
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Transforming the heating sector for 2030:
Modernise buildings (2% p.a.), cut coal and oil use by half,
increase the share of renewables, electrify the heating sector
→ The heating sector
challenge: the largest energy
sector also has the most
durable capital stocks
→ Four strategies for 2030:
→ Efficiency First - lower
building heat by 25% and
industrial heat by 10%
→ Cut coal and oil use by half
→ Expand the renewable heat
supply up to one third
→ Use 5 – 6 Mio. heat pumps
to electrify the heating sector
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Specific scenario analysis
for 2050 – relation between
efficiency and heat supply
technologies
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Agora Heat System Benefits Study: Scenarios
Efficiency²

Efficiency+Renewables

Increase efficiency by
44%

Efficiency+HeatPumps
Increase efficiency by 34%

-29% component
requirements

-6% component
requirements

Renovation rate up to
1,7 %
Dec. biomass
93 TWh (2050)

GHG emission target

-55% GHG in 2030
-87,5% GHG in 2050
(compared to 1990)
Compliance with the buildings and transport sector
goals of the climate protection plan

Dec. biomass
71 TWh (2050)

BAU+PtG
Increase efficiency by
27%

-11% component requirements

Renovation rate up to
2,2 %
Dec. biomass
71 TWh (2050)

Efficiency+PtG

Renovation rate up to
1,3 %
Dec. biomass
81 TWh (2050)

Dec. biomass
62 TWh (2050)

• Savings per square meter must be much higher due to population
growth and increase in living area per capita!
• Only realistic alternative scenarios. These also require a broad set of
regulatory measures which inevitably include a certain level of
ambition in energy efficiency
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Main results:
Final energy consumption structure 2050
•

Scenario skipped

•

The scenarios show a different final energy demand (including heat networks and
electricity grid losses) depending on the level of energy efficiency and the heating
technologies. The PtG scenarios stand out due to their high gas demand.
Large PtG shares have to be provided through imports. This requires an installed
capacity of wind and solar abroad which is at leasr twice as large as in the other
scenarios.
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Main results:
Total differential costs compared to Efficiency² are not very
much diffrent, if a certain level of efficiency is met.
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Chances and risks:
Required market ramp-up show that a single strategy might
face significant implementation risks.
Heat pump sales

BAU+PtG
Efficiency+PtG
Efficiency+RES
Efficiency+HP
Efficiency²

Mio. m³

Insulation sales

•
Addition of heat network connections

PtG-imports

•

The degree of ambition
is much higher in all
scenarios than today
The decisive factor is
which technology can
meet the requirements
with realistic effort
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District heating networks will be key for decarbonizing the
building sector in urban areas
Share of district heating in the German building sector

→ The share of district heating will in every
scenario at least be doubled.
→ Most of the additions in the PtG scenarios will
be reached by post-compaction of existing heat
grids.
→ In the Efficiency2 and in the Efficiency + HP
scenario, in addition to the recompaction of
heating networks, the construction of new
networks is also necessary..
→ The direct use of large renewable shares in the
heating sector (Efficiency + EE) require
massive investments in new heating networks.
→ Since district heating is supplying mainly large
multi dwelling buildings, the share of district
heating in the heating structure is significantly
higher when counting dwellings.

Source: IFEU et al
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Energy efficiency is key for transforming the heat sector, heat
networks have a significant role for the energy transition in
urban areas
→ A third saving of energy opens the door to technology openness.
→ The costs for the heat supply of buildings are then hardly different between different technology
paths.
→ In addition to the promotion of technologies to supply heat to buildings, instruments to increase the
efficiency of the buildings are necessary.
→ The role of heating networks will be significantly expanded in every scenario in the future.
→ Consequently, strategies for further development towards low carbon technologies must be
implemented in the heating networks.
→ Normally there is no uniform solution, because the local conditions of the heating networks are
always very different.
→ However, Low operating temperatures favour the integration of renewable energies into district
heating in the long term.
16
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Agora Energiewende
Anna-Louisa-Karsch-Str.2
10178 Berlin

T +49 (0)30 700 1435 - 000
F +49 (0)30 700 1435 - 129
www.agora-energiewende.de

Please subscribe to our newsletter via
www.agora-energiewende.de
www.twitter.com/AgoraEW

Thank you for
your attention!
Questions or Comments? Feel free to contact me:
frank.peter@agora-energiewende.de

Agora Energiewende is a joint initiative of the Mercator
Foundation and the European Climate Foundation.

9

