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CO2 - decrease in German cities over 15 years (%)
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Kosten je m² Wfl.
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Conclusion:

- below 50 kWh/m2 heating demand: 
steep cost increase

- additional improvements possible? 

��� � energy supply system!
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Spezif. Gasverbrauch (kWhHu/m 2 Wfl; Mittelwert über 4 Jahre)
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year of construction: 1954/55, no retrofit, 4-5 floors, individual heating systems

1974, no retrofit, 12 floors, gas central heating

1954, partial retrofit, 4 floors, �J�D�V���F�H�Q�W�U�D�O���K�H�D�W�L�Q�J

1956, �S�D�U�W�L�D�O���U�H�W�U�R�I�L�W, 9 floors, �J�D�V���F�H�Q�W�U�D�O���K�H�D�W�L�Q�J

1955, refurbished, 4 floors, �J�D�V���F�H�Q�W�U�D�O���K�H�D�W�L�Q�J�����V�R�O�D�U���F�R�O�O�H�F�W�R�U�V���I�R�U���'�+�:

Forststr. 7
after 
retrofit
2008

30 resid. buildings:
- 16 not retrofitted
- 7 partially retrofitted
- 7 integrated retrofit
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spezif. Wärmeverteilungskosten1
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akkumulierter PE-Verbrauch
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(2) Energy Efficient Cities
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��� � entry into 
urban energy master planning … 



 

CO2 emissions in Freiburg
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Long-term
Scenarios,

Targets

Municipality „Climate Change
Road Map“

Local Policy

Neighborhood municipal Boundary 

Municipality

Energy
Standards

Support
programs
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Neighborhood
Plans

municipal
facilities

Boundary 
conditions

State, fed. Government, EUEnergy Master
Plan Freiburg

Monitoring
legal

requirements

Support
programs

Land use
planning

Standards

Investors
(utilities, housing 
companies, 
developers …)



 

Transpor-
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Commercial 
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Buildgs.
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cationMonitoring

Evaluation R&D, 
Transfer

Learning

… from planning to realization: a continuous process …

Urban 

energy/CO 2

Masterplan

Implemen-
tation 

Strategy

Buildgs.

Residential 
Buildings,
Neighbor-
hood Plans

Pilot 
Projects

Demolition Waste Heat/ 
LowEx

3rd Party-
Projects

Urban 
Renewal

Biomass
Projects

District 
Heating

Urban 
Conversion

Projects

New Green
Areas

Building 
Refurbishment

Feed-back
Loop

other 
renewable
energies

sewage
treatment,

green refuse
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... is attained by a combination of selected techno logies that can be used in the 
specific local context to achieve the required leve l of energy consumption.

wind

solar energy

geothermal 
heat pumps

fuel cells
high efficient 
central plants

energy efficient 
buildings 

„Energy-Efficient City“ …

biomass

optimized 
transportation

combined 
heat and 
power

energy 
storage

hydropower

waste heat

economic efficiency by integrated system 
optimization

Source: EnBW AG, Karlsruhe


