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After the German reunification (1990) one heritage of the socialist era 

was the dilapidated (ramshackle) state of the buildings with a huge need of repair and modernisation - compared with the standard in West-Germany.



�



Project part-financed by ERDF

Urban population of 3.5 residents
• A total of 1.87 million dwellings, 
• 1.9 residents per flat. 
• Cost burden of rent below 25 % of a household´ s 

income
• Half of Berlin´ s housing stock was built before 1950 
• 87 % of dwellings are rented flats,
• 90 % of them are flats in multi-storey buildings

Berlin: Dwelling
 

Data

Presenter�
Presentation Notes�
For a start, allow me to give you a short overview of City of Berlin, which is a large City and in the same time one of the 16 Länders in Germany.



The Länder have specific responsibility of all affairs relating to the housing stock in their respective Land due to the regulation under federal law applicable to matters of general concern. By and large, the situation will be nearly the same in China..



Now let me concisely set out the broad picture of Berlin and give you some data of relevance. For its urban population of 3.5 residents, the City-State of Berlin has a total of 1.87 million dwellings, or 1.9 residents per flat. In other words, a fantastic provision of housing space. The average cost burden of rent is below 25 % of a household´ s income. Half of Berlin´ s housing stock was built before 1950 with the other half of it being erected after 1950. 

Berlin is a city of tenants, namely

87 % of dwellings are rented flats,

90 % of them are flats in multi-storey buildings.
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Berlins Climate
 

Objectives
 

up to 2020

Target: CO2 - Reduction (compared with 1990) 40 %  

25% reduction

 

achieved

 

(2005) (1990: 29 Mio

 

t; 2005: 22 Mio

 

t)  

To do: Further

 

reduction

 

of 4,3 Mio

 

t CO2  (15%) is

 

needed

 (aim

 

2020: 17,6 Mio

 

t = 5,2 t per inhabitant)  

The residential housing stock can and must deliver an above average 

contribution

CO2 -Emissions of the housing stock 2005:

Sum dwelling:  8,2 Mio t CO2 

= 37 % of Berlin‘s CO2 emissions
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Berlin’s climate objectives 2020: Technical literature is putting forward a percentage of about 40 % of the total energy consumption for all buildings.

For the city of Berlin, we have arrived at the following conclusions:

The annual final energy consumption for heating the Berlin residential housing stock is about 20.000 GWh. That is an annual average of 160 kWh per m2  living space. That in turn amounts to 28 % of Berlin´ s total final consumption of primary energy.   

CO2 emissions from the heating of the housing stock amount to 5 m tons CO2 per year. That is 22 % of Berlin´ s CO2 emissions from about 22 m tons CO2 per year or 2.7 tons CO2 per flat annually.
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CO2
 

-Emissions of Different Energy
 

Supply

Specific values of energy supply and CO2 -emissons

Energy supply
Specific CO2 - 

emissions (kg CO2 per 
kWh final energy)

Primary energy 
coefficient

Electric current 0,58 bis 0,70 2,70   
Lignite 0,410   1,20   

Hart coal 0,350   1,20   

Oil 0,266   1,10   

Natural gas 0,211   1,10   

Timber (peletts) - 0,20   

Solar (thermal panels)) - -

District heating
Vattenfall 0,149   0,567   
FHW MV 0,217   1,300   

District heating Neukölln 0,220   0,940   

BTB 0,046   0,387   
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We calculate CO2-emissions via  CO2-values per final energy in kWh and the specific primary energy factor. E.G. 

A heating system with natural gas combustion shows a primary energy factor of 1.1 and specific CO2 emissions of 0.21 kg CO2 per kWh final energy.

The primary energy factor of district heating from cogeneration is only half as much (0.567) and specific CO2 emissions are only 0.15 kg C02 per kWh final energy delivered.

Using renewable energies one can reduce the CO2-emissons up to zero. E.G. in the large housing estate “Märkisches Viertel” the primary energy shall be changed on biomass (namely: waste and scrap wood) that is deemed and calculated  as CO2-neutral.   



�



Project part-financed by ERDF

Berlin‘s Own Housing Stock sets a Good 
Example

Heat energy consumption of Berlin's communal flats Berlin's
AverageSum thereof HOWOGE

number of flats 267.824   48.433   1.840.000   

living space 16.746.648   2.970.212   128.248.000   

m²

 

per flat 62,53   61,33   69,70   

Final energy consumption in MWh 1.912.809   229.732   20.519.680   

kWh per flat 7.142   4.743   11.152   

kWh/m²a 114,22   77,35   160,00   

100 % 68 % 140 %
Primary energy consumption in MWh 1.715.185   160.518   

kWh per flat 6.404   3.314   

kWh/m²a 102,42   54,04   135,00   

100 % 53 %
CO2-emissions                                       in t/a 377.896   37.750   4.924.723   

tons per flat annually 1.411   0,78   2,68   

kg/m²a 22,57   12,71   38,40   

kg CO2 per kWh final energy consumption 0,198   0,164   0,240   

100 % 56 %
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The city of Berlin owns 14.5 % of the residential building stock (that are 267.000 flats) via its six communal housing companies. 

Regarding energy efficiency and CO2 reduction, Berlin’s role has to be an exemplary one for these it’s own flats.  

We are proud that we can report, that the city of Berlin has come up to its responsibility very exemplary. The final consumption of heat energy in its housing stock of 114 kWh per m2  and year is distinctly below Berlin´ s annual average of 160 kWh per m2.

Our best values are achieved in the housing stock managed by the housing company HOWOGE:

The final energy for heating is only 77 kWh per m2 annually. 

The consumption of primary energy is 54 kWh per m2   and year…and

CO2 emissions from heating are only 0.78 tons per flat and year.

The comparatively low CO2 emissions per flat are due to district heat from cogeneration that covers 30 % of the heat supply for Berlin´ s housing stock.
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Renovation in Berlin

Presenter�
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In the 1990s up to now Germany had made big efforts to modernise the residential building stock in East Germany – included energy saving measures.

One particular feature of the residential building stock in East-Germany - and of course  East Berlin – was the standardised construction methods of the multi-storey residential buildings erected 1950 to 1990. 

Primary construction feature: storey high concrete slabs
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Prefabricted
 

Housing

ca. 200 m flats

ca. 40 m flats

7 m flats

2,15 m flats

0 10 20 30 40 

G (East)

EST, LT, LV, PL

other

 

Central/

 
Eastern European countries

China

50 Mio

 

t
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From that building type we have:

270.000 flats in East-Berlin

2.15 m flats in East Germany

7 m flats in PL,EE,LV and LT and

40 m in the other East-European countries.

Typical for Eastern Europe (and East-Berlin as well): Half of the population lives in the so called prefabricated housing estates.

In the 1990’s my vocational emphasis was renovation of East Berlin’s prefabricated residential housing stock.
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Achieved
 

State of Renovation in Berlin

Total renovation
 

investments
 

(for
 

the
 273.000  precast

 
flats):  5,5 Mrd. €

65 % total renovated
35 % prevailing partly renovated

Average
 

renovation investments: 20.000 € 
per flat  
Included:  1.000 € per flat for 
surroundings 

Presenter�
Presentation Notes�
The result at the end was an Investment of 5,5 Mrd. E
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The meanwhile achieved state of renovation:

Total renovation investments (for the 273.000  precast flats):  5.5bn € 

65 % total renovated

35 % prevailing partly renovated

Average renovation investments: 20.000 € per flat  

Included:  1.000 € per flat for surroundings  

In the year 2000 cooperation projects with East European countries had begun. 

Whilst the modernisation of East-Germany’s precast residential building stock was prevailingly finished, the east European countries had not been started.
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The
 

„Berlin“
 

Pilot Project in Riga

Presenter�
Presentation Notes�
folio 6

We built some pilot projects to present, what are the cost-effective appropriate energy saving measures and what benefits they effect.

2005 until 2007 ran the EU cooperation project BEEN.

A comprehensive “Manual“ summarizes the BEEN results (…addressing the question, how to activate large-scale energy-saving measures, especially how to ensure that condominium ownerships become capable to carry out necessary refurbishment work.)
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Focus of Urb.Energy

Focus of BEEN:

What
 

is
 

the
 

optimal package
 

of energy-saving
 

measures
 

for
 prefabricated

 
housing?  

How
 

can
 

be
 

achieved, that
 

the
 

condominium
 

ownerships
 (installed

 
after

 
privatisation) become

 
able

 
to implement

 
these

 measures?  

Focus of Urb.Energy:

Upgrading
 

of the
 

residential
 

environment
 

and infrastructure

Integrated
 

concepts
 

for
 

holistic
 

rehabilitation
 

of residential
 

areas
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Recently this year started the EU supported cooperation project Urb.Energy.

 “Urb.Energy builds upon the results of the BEEN project and

combines energy-efficient refurbishment of the building stock with the approach of integrated urban development, energy supply infrastructure and the revaluation of the residential environment.“

The renovation of the “Märkisches Viertel”, that we are going to visit in the afternoon,  is one of the eminent projects that becomes renovated pursuant the approach of integrated urban development. 
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Subject
 

of BEEN: The
 

Traditional Package
 

of 
Energy-Saving

 
Measures

Measures Function and purpose 
of measures

gable

Reduction

 

of heat

 

loss
longitudinal 

walls

top

 

floor

 

ceiling

cellar

 

ceiling

heating

 

pipes Avoidance

 

of unnecessary

 
heat

 

loss

New windows

Reduction

 

of heat

 

loss

 

via 
window

 

panes

 

and frames

Avoidance

 

of unnecessary

 
heat

 

loss

 

(due

 

to unwanted

 
draughts

 

of rickety

 

windows

Heating system To enable

 

the

 

realisation

 

of 
energy

 

savings

In
su

la
ti

on
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Now to some concrete technical findings and key values.  

The cost-effective optimal measure package for heat energy savings consists of the three measure areas 

Insulation of the outer walls and top floor ceilings  

New air-tight windows with special insulated glazing and

Renovation of the heating system 
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Bleak
 

Concrete
 

Slabs
 

Facades
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You can see the bleak concrete slabs facades in East Europe are really longing for beautification - besides the need of energy saving.
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BEEN Best-Practice
 

Projekt Paldiski
 

Road 
171, Tallinn

 
(Estland)

Presenter�
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Some pictures from pilot projects  - before and after renovation.
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Learnt
 

from
 

Pilot-Projects?

What have we learnt from       

pilot projects and 

pilot programmes

with the aim

to activate self-running large-
 scale refurbishment measures? 
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Pilot Project in Beijing (GTZ China)
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Savings
 

Potential in terms
 of the

 
Final Energy

 
Need

 
of Dwelling

i.e. per flat
 

(54 m²) annually:   

reduction
 

of heating
 

need:
 4.200 kWh

saving
 

primary
 

energy: 
500 to 700 litres oil 
(or

 

equivalent

 

gas, coal)

reduction
 

CO2

 

: 
1 to 1,4 t 0 €

1.000 €
2.000 €
3.000 €
4.000 €
5.000 €
6.000 €
7.000 €
8.000 €
9.000 €

new EU countries Germany

Costs of energy-saving measures 
per flat

Achievable Energy Savings: 
50 %
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The three traditional energy-efficient measures ( i. e. thermal insulation, new windows and modernisation of the heating system) are effective in reducing heat energy consumption to 70 and 80 kWh per m² and year (final energy need). It results in a decrease of average CO2 emissions by 1 to 1.4 tons per flat annually.
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per average flat building type 2 EST, LT, LV, 
PL (54 m²) 

D (East)
(56 m²) 

Energy prices (per kWh) 0,03 € 0,06 €
Annual heating 
consumption  8.370 kWh 8.990 kWh

Annual heating costs  251,10 € 539,40 €

Monthly heating costs 20,93 € 44,95 €
Potential of saving
Monthly heating costs savings   

Potential of Heating
 

Cost
 

Savings

50%

10,46 € 22,48 €

PR
IO

R
 

re
no

va
tio

n
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And now some remarks to financing. 

In the framework of BEEN we have compared the typical values for financing.  

The three energy saving measures ( i. e. thermal insulation, new windows and modernisation of the heating system) halve (= 50 % reducing) the final heat energy need on 70 to 80 kWh/m² and year.

The effected typical heating cost savings for average flats (56 m²) amounts to

approx. 10 € per flat monthly in the East European countries

20 € in Germany by comparison   

This difference results from different energy prices:  

1 kWh district heating costs approx. 3  Euro- Cent in the East European countries (state of 2006) by relevant increasing on 4 Euro- Cent in 2008     

In Germany the energy prices are twice as high.
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Scope
 

for
 

Renovation Apportionments

Monthly per average flat EST LT LV PL D (East)

Disposable household 
incomes 450,00 € 366,00 € 350,00 € 530,00 € 1.700,00 €

Typical housing costs
87,50 € 66,50 € 62,50 € 107,50 € 300,00 €

19,4 % 18,2 % 17,9 % 20,3 % 17,6 %

Reasonable burden of 
housing costs 
in % of income

25,0 %

Scope for renovation 
apportionments 25,00 € 125,00 €

Presenter�
Presentation Notes�
folio 18:  

If we compare the average disposable incomes with the typical housing costs before renovation we get a scope for renovation apportionments in the amount of 25 € per flat monthly in the new EU countries. 
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Scope
 

for
 

Financing
 

in Total

EST LT  LV  PL D (East)

Renovation apportionments 25,00 € 125,00 €

Scope
 

of monthly
 

heating
 

cost
 savings 10,00 € 20,00 €

Sum
 

of financing
 

scope 35,00 € 145,00 €

Presenter�
Presentation Notes�
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Together with the refinancing scope out of heating cost savings of 10 € per flat we get a total scope for financing of 35 € per flat and month. The respective value for Germany amounts 145 € per flat.
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What
 

Renovation Investments can
 

be
 

financed?

EST LT  LV  PL D (East) 
in the 1990th

Achievable
 

loan 2.625,00 € 20.470,59 €

By
 

comparison: 
costs

 
of energy-saving

 
measures ca. 5.000 € ca. 8.000 €

Annuity
 (Σ

 
redemption

 
and interest

 
) 

Interest

Term in years 8 to 12 years 20 to 25 years

4,5 to 7 % 6 to 8 %

15 % 8,5 %

Lo
an

co
nd

iti
on

s

35,00 €Financing
 

scope 145,00 €

Presenter�
Presentation Notes�
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In terms of using the financial scopes by loan financing only short term loans of between 8 to 12 years are usual in the new EU countries by now.  

Given such short loan terms it is possible to finance only renovation investments of approx. 2.500 € per flat.

The comparable figures for Germany explain why we could finance average refurbishments of 20.000 € per flat. 
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Monthly
 

Loan
 

Apportionments
 

per Flat
 

with
 

a 
BEEN recommended

 
Support Loan

Apportionment

 

in €

 
per month

 

and flat

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Burden

 

after

 

heating

 

cost

 

savings
(for

 

increasing

 

energy

 

prices

 
by

 

annually

 

5%)

Loan

 

burden

 

(sum

 

interest

 

and redemption) 
for

 

a loan

 

amount

 

of 5.000 €

 

per flat, 
5 % interest; annuity

 

7,91 % 

Year
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In the framework of BEEN we have developed a financial model for East European countries that enables every condominium ownership to afford renovation work with an extent of 5.000 € per flat. 

The developed BEEN financing model is described and explained in details in the BEEN- recommendations 7 to 11. 
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Advantages of Wall Insulation
 

beyond
 Energy-saving

 
Effects

Saves maintenance costs
Eliminates mould and  mildew  

Eliminates “cold radiation”
Keeps temperatures balanced

New exterior appearance

Presenter�
Presentation Notes�
folio 22:    

The figures about investment costs, energy prices and reachable energy savings indicate very clear: The optimal package of energy-saving measures does not pay for itself through heating costs savings alone. 

But this does not in any way mean that heat insulation (as the key measure for energy saving) is not economical. Just the opposite: thermally insulated facades offer not only savings on heating costs but also other major advantages.

Besides the direct effect of reducing heating losses (hence CO2 reductions) the wall insulation has convincing benefits in terms of building maintenance and increasing the dwelling comfort: 

Insulation facades save maintenance costs for eliminating damages on concrete plates and joints. The further increasing of damages on concrete plates and joints (included started rusting of steels) is stopped …behind the protecting thermal insulation.    

Insulation facades eliminate automatically problems with mould and mildew due to warmer walls behind the insulation.       
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Wandering
 

of the
 

Dew
 

Point
 due

 
to Thermal Insulation

-15°C

+20°C

-13,18°C

0°C

10,78°C

0°C

Presenter�
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This effect emerges (in terms of physics) from the dew point wandering into the outer insulation layer.  

A further positive effect: Insulation of outer walls result a better room climate balancing. 

Thus the outer walls get room temperature and work as thermal accumulator.  

A change in outdoor temperature (whether colder or warmer) is forwarding only slowly and retarding because the heat capacity of the walls has heating or cooling effects.

This effect saves heat energy in spring and autumn and helps to avoid air conditioning devices in hot summer periods.    
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Insulation
 

Layer
 

Thickness

Influence

 

of the

 

insulation

 

thickness

 

in respect

 

of the

 

heat

 

energy

 

losses

 

of 

 
prefabricated

 

housing

 

(Type 2)

Thickness

 

of insulation

 

layer
U‐value

 

in 

 
W/m²K

Heat

 

energy

 

loss

 

in 

 
kWh/m²

 

per annum
Savings Increase

Uninsulated

 

exterior

 

wall   1,30    82,00    – –

1 cm 0,98    61,88    24,50% 24,50%

2 cm 0,79    49,70    39,40% 14,80%

4 cm 0,57    35,64    56,50% 17,20%

8 cm 0,35    22,77    72,20% 15,70%

12 cm 0,27    16,72    79,60% 7,40%

16 cm 0,21    13,25    83,80% 4,20%

20 cm 0,17    10,91    86,70% 2,80%
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With regard to the thickness of insulation layers, in Germany requirements will be set at between 14 and 16 cm (for a heat co-efficient of 0.04 W/mK). It may be a controversial point, whether it is reasonable in every respect.  

For building physics though the insulating effect does not rise in line with the thickness of the insulating material, but instead decreases anti- proportionally.

The optimal thickness of insulating material is at 8 to 10 cm.

But when you can get thicker insulation layers at the same price,  there can be no objection against thicker insulation plates. From an angle of building physics however, it does not have any relevant additional effect because of the energetic weak points of the windows and thermal bridges.

For our cooperation with Moscow and Beijing that BEEN opinion was a considerable aspect. For it is a substantial expense factor whether - unlike in Germany - insulation should be at 8 to 10 cm or even be twice as much.
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That was a short view over the BEEN- results and the respective contemplations in Berlin.   

If you have interest we can talk about these and other aspects in more details in the course of the day.

Thank you.. 
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