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Stepwise renovation – the 
‘Sanierungsfahrplan’ in policy
Dr. Martin Pehnt, Gent, 09.06.2015
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The ifeu –
Institute for Energy and Environmental Research Heidelberg

65 Scientists in Heidelberg, Berlin, Hamburg and Leipzig

Partner institution in Washington

Energy
Technologies, strategies and policies for a sustainable
energy system

Industry and products
Life cycle, environmental and risk assessment of products and
processes

Nutrition and Biomass
Environmental, sustainability and socio‐economic assessment of
biomass

Transport
System analysis, modelling and policies of the transformation of
the transport sector

Waste and Ressource protection
Concepts and methods for a circular flow economy
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Targets

# adaptiert im EEG

Year 2020 2030 2040 2050

Share of Renewables [%]

Electricity 35# 50 65 80

Final energy 18 30 45 60

Heat 14

Transport 10

Reduction [%]

Greenhouse gases* 40 55 70 80‐95

Electricity demand** 10 25

Primary energy demand** 20 50

Heat demand buildings 20 80***

Final energy transport**** 10 40

*vs.1990;  **vs. 2008;  ***primary energy;  ****vs. 2005
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Szenarios for the final energy demand for heating [PJ]
Toward the – 80 % primary energy target in 2050?
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District heat: 10‐60 %
Heat pumps: 20‐100 %

Share RES electricity: 60 bis 100 %

Reduction heat demand: 
45 to 70 %

Bandwidth of
scenarios:
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How different scenarios see the strategies
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Why integrate long‐term perspectives into
today‘s policy tools?

1 Ambitious climate/building goals
require: every renovation
opportunity must be exploited
withmaximum quality. 

Ambitious climate/building goals
require: every renovation
opportunity must be exploited
withmaximum quality. 

2

Share of step by step
renovations in KfW 
program

Most renovations step‐by‐step.Most renovations step‐by‐step.

3

Often in step‐by‐step
renovations, lock‐ins or
suboptimal measures are
implemented.

Often in step‐by‐step
renovations, lock‐ins or
suboptimal measures are
implemented.

4

The renovation context
(financial, age, children, …..) is
crucial for the optimal 
measures. People matter, not 
just walls and windows.

The renovation context
(financial, age, children, …..) is
crucial for the optimal 
measures. People matter, not 
just walls and windows.
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Renovation – step by step or at once?

All at once Staged

● Best interaction between different 
measures (e. g. adjustment of
heating), less incompatibilities

● Higher financial support

● Less basic costs, such as
scaffolding

● Renovation disturbance only once

● No „dilemma of the last measure“ 
(future renovation measures
become less economic )

● Early GHG savings

● Possible with limited budget

● No early replacement of
components

● Possible intertwinement with
other measures (age‐based
renovation, etc.)

● Renovation can take place with
residents in the building.

● Technical progress can be
exploited.
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Examples of lock‐ins/problems
of step‐by‐step renovations

IFEU (2), Passive House Academy (1), 

New roof, but no roof overhang for future wall insulation

New balcony without 
space, although neighbouring wall will be insulated.



Insulation too thin
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Examples of helpful strategies
in step‐by‐step renovations

Europhit project; Passive house institute

Roof overhang for
future insulation

Placement of windows for
future wall insulation



Preparation of wall 
insulation for future
exchange of windows

 
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Sanierungsfahrplan BW

● Successor of a rather simple energy audit scheme
(„Energiesparcheck“)

● Around 2000 to 3000 audits per year, carried out by architects, 
engineers, and skilled (trained) craftsmen

● 1 July 2015: Introduction of Renovation Roadmap

● New consultancy approach for residential buildings

● Additional mechanisms for
 Large portfolios of residential buildings

 Non‐residential buildings

● State funding for each audit

● Supported within the „EWärmeG“, the State Renewable Heating Law
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Integration into audit tools: 
The „Sanierungsfahrplan BW“

Provide a strategy for the building, focused 

on life‐cycle

Consider long‐term perspective, target 

compatible renovation measures „as 

ambitious as possible“

Feature unpopular measures, 

e. g. air ventilation / heat recovery, air 

tightness

Consider renovation context

Propose „low‐threshold“ measures as well

Strengthen thinking in component 

qualities
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Structure of Sanierungsfahrplan BW

Motivation Current status Road map Details Explanations

Next steps

Co-benefits

Things to consider
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The roadmap page 3
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Unser erster Entwurf:
S. 3 Fahrplanübersicht

Ziel: Kompakte Info über 
Sanierungsschritte, Förderung, 
Kosten und Förderung,
Einsparung 
und richtigen Zeitpunkt

Nicht für jeden Schritt 
wirtschaftl. Bewertung wegen 
abnehmendem Grenznutzen und 
Abhängigkeit von Reihenfolge

Energy costs based on real consumption and calculated demand.



10/06/2015

9

Dr. Martin Pehnt:17 05.06.2015

The roadmap page
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„Ambitious measures“

All measures must be ambitious, defined by 20 % better than the legal 
requirements, and maximum possible share of RES/CHP.

If ambitious measures are not possible, the consultant must justify that.

Investment cost/energy related costs/funding
Suggested point in time
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Example of measures

● Roof insulation U=0.14 W/m2K

● Exchange of roof windows

● Solar thermal system

● Adjustment of heating system

● Connection of dish washer/washing machine

Prepare roof overhang.
Prepare air tight connections of
roof for a later wall insulation is.
Provide pipes for later installation
of ventilation system.

Pipelines for later solar 
thermal collector, 
solar storage● Replacement of boiler

 Small measures (pipeline insulation, insulation of
basement, installation of watersaving armatures)
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Example of measures

When wall must be modernised anyway:

● Outer Wall insulation < U=0.2 W/m2K

● Insulation of wall to garage y U=0.25 W/m2K

● Exchange of windows

● Exchange of door

● Removal of front roof

● Optimisation of heat bridges

● Adjustment of heating system

Set windows into the insulation
layer. 
Heat bridges must be investigated
according to DIN 4108 Bbl. 2.

ETC.
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Economic calculations
in the Sanierungsfahrplan BW

Given the long‐term perspective, in the Sanierungsfahrplan BW, 
a detailed economic calculation is not carried out, rather:

● Energy costs before and after complete renovation, with and
without price increase

● Investment cost (total and energy related) and support under
current conditions.

Why?

• High uncertainty of future costs of measures

• Complex calculation (when is the wall insulated? Etc.)

• „Dilemma of the last measures“
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Implementation in audit software

Sanierungsfahrplan
Software

Interface by Hottgenroth

Grafical elements

Text library
„Co-benefits “ 

Text library
„Low-threshold

measures “

Calculation
of
indicators

Text library „To consider“
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Challenges of a long‐term renovation roadmap

● Temporal development of technical determinants, e. g.

 Power plant portfolio develops primary energy factors
change

 Learning curves of components

 Economic evaluation of future measures (energy prices, 
discount rates, etc.)

● Therefore: Goal of renovation roadmap is not meticulous
planning, but a determination of a robust strategy.

https://um.baden‐
wuerttemberg.de/de/energie/beratung‐und‐
information/sanierungsfahrplan‐bw/
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Towards a federal renovation roadmap

Sanierungsfahrplan BW
(State level)

Sanierungsfahrplan VOB
(Federal level). Project IFEU/IWU/Ecofys

Federal approaches
toward the building
roadmap

The federal German 
government has
announced in the Nation 
Action Plan Energy 
Efficiency that individual 
renovation roadmaps will 
be introduced large‐scale
as part of the energy
advise program of the
BAFA.
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Sanierungsfahrplan on federal level

● More detailed descriptions

● Introduction of an additional  component‐based house
label, including existing boiler label

● More detailed economic considerations

 Costs of saved energy

 Annual total costs compared to benchmark

● Including architectural advice
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The „as ambitious as possible“ principle requires
a thinking in component qualities

● We therefore develop a 
labeling for existing
components, expanding the
German approach of a boiler
label scheme.
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The renovation roadmap in a policy context

Individual Building 
Renovation Roadmap

Information/Audits/
Consultancy

Renovation quality
networks

Further 
development EPC

Campaigns

Regulatory

Introducing
(further) dynamic

elements in 
building code

Economic

Further 
development of
funding schemes
(e. g. indiv. measures)

Introduce reward
for Level A/B 

renovations into
real estate transfer/ 

inheritance tax

Energy prices…
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