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Agenda

PhD Project “Built Environment Analysis Model” 2
beam
First projects with the model
Reference scenario for the German building stock

“Deep renovation” in the EU27 building stock

Questions to the audience!
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Built Environment 5
beam

Key research gquestions
What energy and CO,-emission reduction potentials in buildings?

in which timeline
to what costs
with what limitations
Which role play
Financial incentives
Normative restrictions
with what restrictions
What is the building sector contribution to climate regimes?
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Built Environment
beam® <

Economic mitigation potentials by sector in 2030 estimated from bottom-up studies
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Figure 4.2. Estimated economic mitigafion potential by sector and region using technologies and practices expected to be available in 2030. The potentials
do not include non-technical options such as lifestyle changes. (WGIIl Figure SPM.&)

IPCC AR4-SR
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Built Environment ;5 ‘
Analysis Model beam

NEW BUILDINGS
RETROFITTING
DEMOLITION

l

5PACE HEATING

DOMESTIC HOT WATER

COOLING/AIR CONDITIONING

|

ENERGY SAVING
ENERGY EFFICIENCY INTEREST RATES
RENEWABLE ENERGY USE  ENERGY PRICES =

2010 FUTURE

Bottom-up modeling with BEAM® Source: Ecofys

HOUSEHOLD ELECTRICITY
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Built Environment 5
beam

Implementation of first modules in a professional Oracle®
database environment

=

Calibration fector
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Built Environment
Analysis Model

http:/fbeam?.anagosoftware.com

+ [Tlsave View ((JCloss view - jDistribution & 3Datacube Export & Help

BEAMZ - V1.0 - Microsoft Internet Explorer
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BEAMZ model

Programs and Parameters
Period:

wednesday 12 January 2011
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Reference Scenario
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Historic development of CO,-/ CO,.,-~emissions in underlying studies between 1990 and 2010.

Not climate corrected. E CO FY S
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Reference Scenario

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

2002

2003
2004
2005
2006
2007
2008
2009
2010

Energy advise for private consumers

Environmental Label "Blue Angel" (Umweltzeichen "Blauer Engel")

Heating Installations Ordinance (Heizungsanlagenverordnung) of 1978/82

BMU Programme for the Financing of Demonstration Projects

Ordinance on Heat Consumption Metering (Heizkostenverordnung)

Thermal Insulation Ordinance (Warmeschutzverordnung) of 1982

DtA Environmental Finance Programme (DtA-Umweltprogramm)

KfW_Environmental Protection Programme (KW-Umweltprogramm)

Environmental Debt Guarantee Programme (Umweltschutzbirgschaftsprogramm)

Small-Scale Combustion Plant Ordinance (Kleinfeuerungsanlagenverordnung)

Housing modernisation programme for the new Federal states  (Wohnraum-Modernisierungsprogramm neue Bundeslander)

|On-site energy advice (Vor-Ort-Beratung)

Small-Scale Combustion Plant Ordinance (Kleinfeuerungsanlagenverordnung) |

|“100-mi|lion-DM programme” for renewables

|Heatin nstallations Ordinance (Heizungsanlagenverordnung) of 1994
Thermal Insulation Ordinance (Warmeschutzverordnung) of 1994

Voluntary agreement with German industry | (Erklarung der deutschen Wirtschaft zur Klimavorsorge 1)

ERP_Environmental Protection and Energy Saving Programme (ERP-Umwelt- und Energiesparprogramm) |

Ecological Bonus Programme for owner-occupied homes
KW CO2 Reduction Programme (KfW-Programm zur CO2-Minderung)

ECO Managment and Audit Scheme (EMAS)

|Energ

Consumption Labelling Ordinance (Energieverbrauchskennzeichnungsverordnung) |

100 000 Roofs Solar Power Programme (100 000-Dacher-Solarstrom-Programm)

Ordinance on Maximum Energy Consumption (Energieverbrauchshéchstwerteverordnung)

Ecological Tax Reform (Okologische Steuerreform)

Market Incentive Programme for Renewable Energies  (Marktanreizprogramm fiir erneuerbare Energien)

Legend

|Measure-effects in underlying studies quantified |
|Measure-effects in underlying studies not quantified |

€————— Measure in force — >

|Voluntary agreement with German industry Il
German Energy Agency (Deutsche Energie-Agentur — dena) |

Energy Savings Ordinance (Energieeinspanerordnung - EnEV)
Energy Efficiency Campaign (Initiative EnergieEffizienz)
Heat Power Cogeneration Act (Kraft-Wéarme-Kopplungsgesetz)
|KNV Housing Modernisation Programme 2003
|Act on the Further Development of the Ecological Tax Reform
KfW Programme Ecological Construction
KfW Programme Housing Modernisation |

Smart metering

Kfw CO2 Building Rehabilitation Programme (KfW-CO2-Geb&udesanierungsprogramm)
Voluntary Agreement on CHP (Selbstverpflichtung der Wirtschaft zur Férderung der KWK)

certificates for buildings
Special fund for energy efficiency in SME's
Eco-Design of Energy-using Products

CO,-mitigating measures in the German building sector between 1990 and 2010

in chronological order. Source: Mure II database
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Reference Scenario

Quantification of CO,-emission reductions in 2010 [Mt CO2/a].

Energy Saving Ordinance (EnEV)" 1,75 Market Incentive Pragram Solar? 0,56
Renewable Energy Heat Law (EEWarmeG)" | 0,31 Market Incentive Program Biomass ") 0,82
KW Energy Efficient Retrofits 1) 3,00 Market Incentive Pragram Heat Pumps 1 0,10
KWW Energy Efficient New Buildings™ 0,40 Non-residential Measures?) 2,00
Social Housing ) 0,04 Replacement of Electrical Heating Systems3! | 1,50
Energy Performance Certificates & Advise! 0,18 Retrofit of Federal Buildings? 0,11
Urban Redevelopment Eastern Germany-# 0,00 Modernization of Social Infrastructure?! 0,32

Comment: Overall effects of measures, not additional potential against previous year. Sources: ' [Matthes, Gores 2008, 2
[Kleemann, Hansen 2005], # [Dall, Eichhammer 2008]. 4 Urban Redevelopment Eastern Germany: Until 2030 an effect of 0.2 Mt is
expected.

Future retrofit- and new-building rates.

A SUSTAINABLE ENERGY SUPPLY FOR EVERYONE

Residential buildings Non-residential buildings
Retrofit MNew building Retrofit New building
Energy Saving Ordinance 2009 {EnEV09) 1.20% 0.42% 1.40% 0.70%
{Taking into account an energy-related {+/- 0.4%) (+/- 0.4%)
retrofit efficiency of 70% for insulation
measures)
KV building-retrofit program 0.20% - - -
KW Energy efficiency new building program - 0.28% - -
Total 1.40% 0.70% 1.40% 0.70%
(+/- 0.4%) (+/- 0.4%)
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(1.0%, 1.4% and 1.8%) are calculated, resulting in different emission paths. Not climate corrected.
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from study evaluation and forecast until 2020. For 2010-2020, three scenarios with different retrofit-rates
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Questions to you

Further implementation ideas:

cost decreases due to scale effects and new technologies
expected

emission factors for district heat and electricity will change in
the future

Effectiveness of government expenses: money spend on
financial incentives vs. additional tax revenues

Focus ,advanced energy efficiency" vs. ,High share of
renewables"

Kjell Bettgenhduser, Ecofys Germany, k.bettgenhaeuser@ecofys.com ECO FYS
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