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The ENTRANZE project 

The objective of the ENTRANZE project is to actively support policy making by provid-

ing the required data, analysis and guidelines to achieve a fast and strong penetration 

of nZEB and RES-H/C within the existing national building stocks. The project intends 

to connect building experts from European research and academia to national decision 

makers and key stakeholders with a view to build ambitious, but reality proof, policies 

and roadmaps.  

The core part of the project is the dialogue with policy makers and experts and will fo-

cus on nine countries, covering >60% of the EU-27 building stock. Data, scenarios and 

recommendations will also be provided for EU-27 (+ Croatia and Serbia). 

This report provides model based policy scenarios and related recommendations for 

Germany. The input data and results were discussed intensively with policy makers 

and stakeholders. Similar reports are available for all target countries of the project 

ENTRANZE, which are Austria, Bulgaria, Czech Republic, Germany, Spain, Finland, 

France, Italy and Romania.  
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Executive Summary 

In this paper the methodology and the results of the creation of the policy scenario cal-

culations and the policy recommendations within the ENTRANZE project are de-

scribed. These are the main results of the work packages 4 and 5 of this Intelligent 

Energies Europe (IEE) - project.   

In a first step policy sets have been developed, basing on the findings of the previous 

work within the project, e.g. data collection about the building sector, analyses of barri-

ers for investors, and cost optimality calculations for renovations. The policy sets have 

been discussed and revised within the policy group. Eventually the impact of the policy 

sets has been calculated with the model Invert/EE-Lab, and the recommendations 

have been derived from the results of the calculation. Again the recommendations have 

been discussed and revised by the policy group. 

In Germany the following policy sets have been chosen and their impact calculated 

with Invert/EE-Lab: 

 Frozen Policy 

 Ambitious regulation 

 Financial support and moderate regulations 

 Enforcement/ information and moderate regulations  

 Enforcement/ information and ambitious regulations  

Whilst in the frozen policy scenario the currently existing or planned policies are being 

continued without changes up to 2030, in the four scenario sets the impact of different 

new instruments is calculated. All calculations have been done for a low price and a 

high price scenario. The influence of energy prices is limited; the main difference is the 

higher share of RES-H in the high price scenario. All the results shown in this docu-

ment are from the high price scenario. 

The results of the calculation show that in the Frozen Policy Scenario the reduction 

target of the building sector cannot be reached. The Final Energy Demand (FED) de-

creases by 200 TWh/h until 2030. The heating oil supply is reduced by 82% and the 

gas supply declines by 25%. The RES-H share increases by 143%.  

The highest reduction additionally to the Frozen Policy Scenario can be reached in 

PS 4 with additional enforcement and information and ambitious tightening of the build-

ing code and the implementation of an RES-H use obligation, followed by PS 3 with 

also improvement of enforcement and information but only moderate tightening of 

building codes. This indicates that enforcement and information play a major role by 

further reducing the energy consumption of the building sector. 

According to the energetic refurbishment standards the tightening of regulations with-

out additional information and enforcement measures lead to a slightly higher share of 
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non-energetic renovations (non-compliance of building code). On the other hand, there 

is a shift from standard renovation to high and ambitious efficiency renovations without 

additional financial means.  

The expansion of financial support (PS 2) leads to a significant shift to the ambitious 

efficiency standard. As expected the number of non-energetic maintenance renovation 

declines significantly which, however, is not only in favour of standard renovations. The 

results show also a shift from maintenance renovation to good and ambitious renova-

tion standards.  

Table 1 gives an overview about the most relevant assumptions for the different sce-

nario options and shows selected results of the calculations.  

Table 1:  Calculated scenario options and selected results of the high price 

scenario 

Number of 

Policy Set 

FP PS 1 PS 2 PS 3 PS 4 

Name of Policy 

Set 

Frozen policy Ambitious 

regulations 

Financial sup-

port and mod-

erate regula-

tions 

Enforcement/ 

Information 

and moderate 

regulation 

Enforcement/ 

Information 

and ambitious 

regulation 

Assumptions current policies 

unchanged 

Ambitious 

tightening of 

building code  

requirements,  

RES-H use 

obligation 

Additional 

public financial 

support, mod-

erate tighten-

ing of building 

code 

additional 

enforcement & 

information; 

moderate 

tightening of 

building code 

additional 

enforcement & 

information; 

moderate 

tightening of 

building code, 

RES-H use 

obligation 

Results for 2030 

Difference in 

FED for heat-

ing compared 

to FP [TWh/a] 

 - 20.60 - 20.74 - 42.97 - 49.15 

RES-H - share  28.6 % 33.2% 29.2% 29.1% 35.9% 

Refurbishment 

rate 

1.05% 1.01% 1.03% 1.24% 1.24% 

Average sub-

sidies [million 

Euro /a] 

2 119 2 286 3 147 2 311 2 303 
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In general there is no clear indication for a best practice combination of support and 

regulation. There surely is a high relevance of enforcement and information measures 

in combination with regulative instruments. The highest expansion of RES-H can be 

reached by use obligation in case of boiler replacements, whereas an expansion of 

financial support results in a smaller RES-H share  

Basing on the result of the scenario calculation and on the result of all relevant work 

packages of the ENTRANZE project there have been identified the following policy 

recommendations for Germany: 

- Develop a long-term transfer strategy with long-term and intermediate targets 

and a sufficient monitoring  

- The creation of suitable and cost efficient enforcement instruments for the 

EnEV  

- Improvement and extension of information tools 

- Implement a use obligation of RES-H in case of boiler replacement in existing 

buildings 

- Changes in the financial support scheme  

- Improve the role of public buildings as best practices 
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1. Introduction  

Part of the ENTRANZE project have been a scenario calculation of national policy op-

tions and a policy process, were inputs and results of the project in general and of the 

calculation in particular have been discussed. This report describes the result of these 

two work packages of the project: the scenario calculation and the policy recommenda-

tions.   

A key element for investigating the potential future impact of policy instruments and for 

deriving policy recommendations in ENTRANZE is the development of policy scenari-

os. Policy scenarios are derived for the development of the building stock and its ener-

gy demand in the EU-27 (+Croatia and Serbia) up to 2030. In particular, the future de-

ployment of Nearly Zero Energy Buildings and RES-H/C in the EU building stock is 

investigated and corresponding cost, expenditures and benefits are assessed. The 

impacts of different policy instruments on the diffusion process and the building related 

energy demand are investigated, considering economic, technical, non-technical and 

institutional barriers and rebound-effects. The scenarios are developed until the year 

2030 with a particular focus on the year 2020, according to the target setting of the 

EPBD and the RED.  

For each target country, a set of at least three different policy scenarios for two energy 

price scenarios has been developed. The national policy scenarios have been defined 

according to the specific needs, ideas and suggestions of the policy makers and stake-

holders involved in the national discussion processes. In Germany there have been 

developed four different policy scenarios.  

The policy process in Germany was part of a very vital national discussion process 

about how to reach the emission targets of the building sector. Members of the policy 

group formed in the beginning of the project have been representatives of the Ministry 

of Building and the Ministry of Finance, additionally representatives of the Federal Of-

fice of Energy Efficiency, the Federal Development Bank KfW, the WWF and the Cli-

mate Policy Initiative as NGO representatives. The first policy group meeting was not 

carried out as a physical meeting of the whole group, but instead as in depth communi-

cation with the individual members of the policy group. Within the second meeting, held 

in Berlin, the policy packages were defined. 

However, during the running time of the project there have been some major changes 

in the responsibilities within the ministries. Following the federal elections in fall 2013 

the political topics within the ministries have been rearranged and the responsibility for 

energy use by the building sector is now shared between the Ministry of Economics 

and the Ministry of Environment. For this reason some of the members of the policy 

group have changed after 1.5 years of project lifetime. For several months the distribu-
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tion of responsibilities within the ministries has been completely unclear. Following this 

relatively long period of uncertainty and stagnation is now a very active phase with 

several projects going on that address energy efficiency in the building sector.  

The third policy group meeting took place in Berlin in July 2014 with some new policy 

group members, e.g. from the Ministry of Environment. During this meeting the results 

of the scenario calculations have been discussed. 

Within the ongoing discussion process between different ministries and researchers of 

different consultancy institutes, including the two German ENTRANZE consortium 

members, there are meetings every two to three weeks. In these meetings policies, 

instruments and measures suitable to reach the energy efficiency target for the building 

sector are discussed deeply. Within this ongoing intensive discussion process also 

recommendations for the increase of the number of nZEB are discussed. The national 

partners were able to feed the results of ENTRANZE into this process, leading to a 

large impact. 

It starts with a documentation of the methodology in chapter 2. Chapter 3 provides the 

policy sets which were defined in policy group meetings together with relevant national 

stakeholders. Chapter 4 presents the resulting scenarios for the energy demand in the 

building stock and related renovation activities. Finally, chapter 5 includes the recom-

mendations.  
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2. Methodology  

The methodology of this report is based on three pillars: 

1. Selection and description of policy sets based on a participatory stakeholder 

process 

2. Modelling the potential impact of these policy sets with Invert/EE-Lab 

3. Deriving recommendations  

In the following chapters the methodology behind the three pillars will be explained in 

more detail.  

2.1 Selection and description of policy sets  

The selection of policy sets for the scenario calculation bases on the results of the pre-

vious work. These are especially the collected data of the building stock, the study on 

public and social acceptance and perception of nearly zero-energy buildings and RES-

H/C in the target countries, and the cost optimality calculation. Another focus was put 

on specific barriers for different types of buildings and ownership groups (compare Ta-

ble 2). All results of the previous work have been discussed with the policy group 

members in up to four policy group meetings. Additionally expert interviews have been 

carried out. Finally current political processes have been considered, and the policy 

sets have been created in a common process of discussion in the policy group. 

Table 2:  Barriers for different types of buildings and ownership groups 

 

Building type, target 

group respectively 

Barriers 

Owner-occupied single-

family homes 

Financial barriers: high initial investment costs for refurbishment 

measures at the building structure or for improving or replacing 

the heating and cooling system as well as the access to capital 

or the cost of capital. long payback times for the respective in-

vestments 

 Information deficit with high information search costs 

Owner-occupied multi-

family buildings 

Financial barriers: high initial costs and long payback periods 

 Difficulties with taking a collective loan for the investment in a 

refurbishment measure (in several countries all dwelling owners 

of a multi-family building must mortgage their apartment) 

 Decisions about refurbishment measures must be more or less 
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taken collectively: different nature of owners in such buildings 

Rental Buildings owned 

by private or social com-

panies 

Financial barriers do still apply: mainly the long payback times 

and in some countries the access to and cost of capital. 

 The landlord-tenant dilemma 

Public building sector Public budgeting practises: different budget lines distinguishing 

between investment and operation costs 

 Financial barriers: High initial cost for refurbishment measures 

and poor financial state of public finance 

 

Other barriers, concerning all target groups, include  

 information deficits;  there often is a low level of information and awareness 

concerning economic benefits from refurbishment measures, benefits with re-

gard to comfort, the availability of support schemes;  

 the lack of technical/administrative advice (e.g. due to the absence of energy 

agencies on the local, regional or even national level).  

 psychosocial factors such as preferences and attitudes,  

 administrative barriers, such as low reliability and continuity of public support 

programs, and the sometimes complex and complicated administrative proce-

dures (multi-stakeholders decision chain) for undertaking refurbishment 

measures or for applying for support.  

 legal and technical barriers, such as the low value of some buildings, the uncer-

tainty of the long-term value of a property, and the sometimes poor quality of re-

furbishment measures (In many countries the quality of modernisation 

measures was identified as a common problem, however the severity varies by 

countries. Poor quality might derive from inadequately qualified workforce lack-

ing the competence to properly conduct such measures, or from do-it-yourself 

type of renovations carried out by the homeowners themselves. Lacking 

measures to substantially improve the renovation competence, the problem will 

even increase as soon as more ambitious refurbishment levels need to be met. 

Particularly in the case of deep renovations special attention has to be paid to a 

sound installation of the different components as well as coordination between 

the different structural elements (e.g. wall – window, roof – wall).   

For more explanation compare deliverable D2.4 (Heiskanen et al., 2012) and Delivera-

ble D5.4 (Bürger, V., 2013). 
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2.2 Modelling policy impact in Invert/EE-Lab 

Invert/EE-Lab is a dynamic bottom-up simulation tool that evaluates the effects of dif-

ferent promotion schemes (in particular different settings of economic and regulatory 

incentives) on the total energy demand, energy carrier mix, CO2 reductions and costs 

for space heating, cooling and hot water preparations in buildings. Furthermore, In-

vert/EE-Lab is designed to simulate different scenarios (price scenarios, insulation 

scenarios, different consumer behaviours, etc.) and their respective impact on future 

trends of energy demand and mix of renewable as well as conventional energy sources 

on a national and regional level. More information is available on www.invert.at or e.g. 

in (Lukas Kranzl, Hummel, Müller, & Steinbach, 2013) or (Müller, 2012).  

The basic structure and concept is described in Figure 1.  

 

Figure 1:  Overview structure of Simulation-Tool Invert/EE-Lab 

 

Invert simulation tool originally has been developed by Vienna University of Technolo-

gy/EEG in the frame of the Altener project Invert (Investing in RES&RUE technologies: 

models for saving public money). In more than 30 projects and studies for more than 

15 countries, the model has been extended and applied to different regions within Eu-

rope, see e.g. (Lukas Kranzl et al., 2012), (Lukas Kranzl et al., 2013), (Biermayr et al., 

o. J.), (Haas, Müller, & Kranzl, 2009), (L. Kranzl et al., 2006), (Lukas Kranzl et al., o. 

J.), (Nast et al., 2006), (Schriefl, 2007), (Stadler, Kranzl, Huber, Haas, & Tsioliaridou, 

Simulation results
Installation of heating and hot water systems 
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Executive summary of policy scenarios and recommendations for a further penetration of nZEB, 
deep renovation and RES-H/C. The case of Germany.     

 

16 

 

 

 

 

2007). The last modification of the model in the year 2010 included a re-programming 

process and accommodation of the tool, in particular taking into account the inhomo-

geneous structure of decision makers in the building sector and corresponding distribu-

tions (Müller, 2010). The current state of the model relies on this new calculation-core 

(called EE-Lab) leading to the current version of the model Invert/EE-Lab.  

The basic idea of the model is to describe the building stock, heating, cooling and hot 

water systems on highly disaggregated level, calculate related energy needs and deliv-

ered energy, determine reinvestment cycles and new investment of building compo-

nents and technologies and simulate the decisions of various agents (i.e. owner types) 

in case that an investment decision is due for a specific building segment. The core of 

the tool is a myopical, multinominal logit approach, which optimizes objectives of 

“agents” under imperfect information conditions and by that represents the decisions 

maker concerning building related decisions.  

The model enables the definition of a various number of different owner types as in-

stances of predefined investor classes: owner occupier, private landlords, community 

of owners (joint-ownership), and housing association. The structure is motivated by the 

different perspectives regarding building related investments. For instance, energy cost 

savings are only relevant for those owners which occupy the building. The correspond-

ing variable relevant to landlords is a refinancing of energy savings measures through 

additional rental income (investor-tenant dilemma). Owner types are differentiated by 

their investment decision behaviour and the perception of the environment. The former 

is captured by investor-specific weights of economic and non-economic attributes of 

alternatives. The perception relevant variables – in-formation awareness, energy price 

calculation, risk aversion – influence the attribute values. More details regarding the 

integration of stakeholder specific investment behavior in the model Invert/EE-Lab is 

documented in (Steinbach, 2013).  

Coverage and data structure 

The model Invert/EE-Lab up to now has been applied in all countries of EU-28 (+ Ser-

bia). A representation of the implemented data of the building stock is given at 

www.entranze.eu.  

Invert/EE-Lab covers residential and non-residential buildings. Industrial buildings 

are excluded (as far as they are not included in the official statistics of office or other 

non-residential buildings).  

The following figure shows the disaggregated modeling of the building stock within 

each country. The level of detail, the number of construction periods etc. depend on the 

data availability and structure of national statistics. We take into account data from Eu-

rostat, national building statistics, national statistics on various economic sectors for 

http://www.entranze.eu/
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non-residential buildings, BPIE data hub, Odyssee, which are finally summarized in the 

ENTRANZE database (www.entranze.eu).  

 

 

Figure 2: Disaggregated modelling of the building stock within each country 

 

Outputs from Invert/EE-Lab 

Standard outputs from the Invert/EE-Lab on an annual basis are: 

- Installation of heating and hot water systems by energy carrier and technology 

(number of buildings, number of dwellings supplied) 

- Refurbishment measures by level of refurbishment (number of buildings, num-

ber of dwellings) 

- Total delivered energy by energy carriers and building categories (GWh) 

- Total energy need by building categories (GWh) 

- Policy programme costs, e.g. support volume for investment subsidies (M€) 

- Total investment (M€) 

Moreover, Invert/EE-Lab offers the possibility to derive more detailed and other type of 

result evaluations as well. Based on the needs of the policy processes we will have to 

discuss which other type of evaluations of the result data set might be required. 

 

General approach of modelling policy instruments in Invert/EE-Lab  

Invert/EE-Lab models the decision making of agents (i.e. building owner types) regard-

ing building renovation and heating, hot water and cooling systems. Policy instruments 

may affect these decisions (in reality and in Invert/EE-Lab) in the following ways: 

Residential buildings Non-residential

Single family houses

(Row houses)

Multifamily houses

Construction periods

Office buildings

Retail buildings

….

State of thermal renovation Construction periods

xx

x

50-300 building classes 10-70 building classes

Sectors

x

Residential buildings Non-residential

Technologies Energy carriers

Condensing boiler

Low temperature boiler

Solid fuel boiler

Heat pump soil/water

Heat pump air/water

Gas heat pump

Solar thermal collectors

District heating

CHP

….

Natural gas

Heating oil

Electricity

Wood log

Wood pellets

Wood chips

Biogas

Bio-heating oil

Ambient heat

…

x

500 - 4500 reference building segments

http://www.entranze.eu/


Executive summary of policy scenarios and recommendations for a further penetration of nZEB, 
deep renovation and RES-H/C. The case of Germany.     

 

18 

 

 

 

 

- Economic incentives change the economic effectiveness of different options 

and thus lead to other investment decisions. This change leads to higher mar-

ket share of the supported technology in the Invert/EE-Lab (via the nested logit 

approach).  

- Regulatory instruments (e.g. building codes or renewable heat obligations) re-

strict the technological options that decision makers have; limited compliance 

with these measures can be taken into account by limiting the information level 

of different agents regarding this measure (see next bullet point). 

- Information, advice, etc: Agents have different levels of information. Lack of in-

formation may lead to neglecting of innovative technologies in the decision 

making process or to a lack of awareness regarding subsidies or other support 

policies. Information campaigns and advice can increase this level of infor-

mation. Thus, the consideration of innovative technologies, knowledge about 

support programmes and compliance with regulatory standards increases.  

- R&D can push technological progress. The progress in terms of efficiency in-

crease or cost reduction of technologies can be implemented in Invert/EE-Lab.  

More specific examples of modelling policy instruments in Invert/EE-Lab are described 

in the annex of this report.  

2.3 Key input data to the model 

The model Invert/EE-Lab requires the following main categories of input data: 

- Disaggregated description of the building stock: The scenarios presented in 

this report are based on the building stock data as described in the reports 

“Building sector and energy demand in target countries” and the corresponding 

online data tool, both available at www.entranze.eu.  

 

- Cost data of heating, hot water and cooling systems as well as of renova-

tion options: These data have been collected, checked with national experts 

and literature in the frame of the cost-optimality calculations. The background 

data and results of these techno-economic analyses are documented in the re-

port on “Cost of energy efficiency measures in buildings refurbishment: a sum-

mary report on target countries” (Fernandez-Boneta, 2013) and the report on 

cost/energy curves (Pietrobon, Armani, Zangheri, & Pagliano, 2013).  

 

- Definition of renovation packages and the link to the cost-optimality cal-

culations: As described above, for those measures leading to a reduction of 

the energy need (e.g. renovation of building envelope or heat recovery sys-

tems) Invert/EE-Lab requires a set of pre-defined renovation packages from 

http://www.entranze.eu/
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which agents may select. The selection and definition of these renovation pack-

ages was done based on the cost-optimality calculations in this project 

(Pietrobon et al., 2013) and the derived energy-cost matrices (Fernandez-

Boneta, 2014). Based on these calculations, three packages have been select-

ed: The standard renovation package more or less reflects the current practice 

of thermal building renovation, the “good” renovation package reflects a set of 

measures near the cost-optimality point whereas the “ambitious” renovation 

package refers to a level of renovation which is near the “minimum primary en-

ergy” level as indicated in (Pietrobon et al., 2013). The following table shows 

the main indicators for the renovation packages for the case of the country cov-

ered in this report. In Germany the renovation packages are defined in accord-

ance with the building code – standard renovation package – and the standards 

defined within the subsidy program of the Federal Development Bank (KfW) – 

good and ambitious renovation package (see 4.2) 

-  



Executive summary of policy scenarios and recommendations for a further penetration of nZEB, 
deep renovation and RES-H/C. The case of Germany.     

 

20 

 

 

 

 

Table 3:  Definition of renovation packages1  

  Roof Wall Base Windows 
Solar 
shading 

Heat 
recovery 

Residential           

Standard 

10 cm of 

thermal 

insula-

tion 

10 cm of 

thermal 

insula-

tion 

5 cm of 

thermal 

insula-

tion 

Double glass with air cavity (16mm) and a 

low-e glass, thermal transmittance value of 

glazing Uw= 1,3 W/m²K; g= 0,72;  Tvis= 0,82,  

no no 

Good 

20 cm of 

thermal 

insula-

tion 

15 cm of 

thermal 

insula-

tion 

10 cm of 

thermal 

insula-

tion 

Triple glass with argon cavity (16mm) and a 

low-e glass, thermal transmittance value of 

glazing (Ug) and frame (Uf) Ug= 1,0 W/m²K; 

Uf=1,0 W/m2K; g= 0,64;  Tvis= 0,74,  

yes no 

Ambiti-
ous 

30 cm of 

thermal 

insula-

tion 

25 cm of 

thermal 

insula-

tion 

15 cm of 

thermal 

insula-

tion 

Triple glass with argon cavity (18mm) and a 

low-e glass; thermal transmittance value of 

glazing (Ug) and frame (Uf): Ug= 0,65 

W/m²K; Uf=0,95 W/m2K, g= 0,6;Tvis= 0,733,  

yes yes 

Non-residential      

Standard 

10 cm of 

thermal 

insula-

tion 

10 cm of 

thermal 

insula-

tion 

5 cm of 

thermal 

insula-

tion 

Double glass with air cavity (16mm)  and a 

low-e glass, thermal transmittance value of 

glazing Uw= 1,3 W/m²K; g= 0,72;  Tvis= 0,82, 

no no 

Good 

20 cm of 

thermal 

insula-

tion 

15 cm of 

thermal 

insula-

tion 

10 cm of 

thermal 

insula-

tion 

Triple glass with argon cavity (16mm) and a 

low-e glass, thermal transmittance value of 

glazing (Ug) and frame (Uf): Ug= 1,0 W/m²K; 

Uf=1,0 W/m2K, g= 0,64;  Tvis= 0,74,  

yes no 

Ambiti-
ous 

30 cm of 

thermal 

insula-

tion 

25 cm of 

thermal 

insula-

tion 

15 cm of 

thermal 

insula-

tion 

Triple glass with argon cavity (18mm) and a 

low-e glass; thermal transmittance value of 

glazing (Ug) and frame (Uf): Ug= 0,65 

W/m²K; Uf=0,95 W/m2K, g= 0,6;Tvis= 0,733,  

yes yes 

 

 

                                                 
1
 The described retrofit measures are indicators. The actually measures are calculated in de-

pendence of the respective building shell of each reference building in the model. 
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2.4 Energy price scenarios and the link to the model POLES 

Energy price scenarios are a highly relevant and sensitive input data for the Invert/EE-

Lab model. POLES has been established. POLES developed two scenarios for the 

overall development of the global energy system that led to projections of international 

fuel prices: 

The “Reference” scenario assumes that only on-going and already planned climate 

policies are taken into account and that no consensus is reached at international level. 

Sustained growth of China and other emerging countries is a powerful driver of energy 

demand at world level leading to high international oil and gas prices but to lower do-

mestic prices. Energy prices for end-users at country level were then projected, taking 

into account changes in international prices and taxes (excise tax2, VAT) and a carbon 

price3. 

The “Ambitious Climate” scenario explores the implications of more stringent climate 

policies and reinforced support for renewables at world level driven by successful. ne-

gotiations between advanced and emerging economies on climate change.  Interna-

tional fossil fuel prices are lower as a result of a lower demand but domestic prices are 

higher due to higher taxes and the cost of policies to reach the emissions abatement 

targets. 

The resulting two energy price scenarios were then used in Invert/EE-Lab as an input, 

as well as the corresponding primary energy factors and CO2-emission factors of elec-

tricity, based on POLES projections of the power mix and CO2 emissions by country. 

On the other hand, the results of the model Invert/EE-Lab were checked with POLES 

regarding the potential feedback loop on energy prices. 

2.4.1 International prices  

Over the 2010-2030 period, prices are expected to increase for oil, gas and coal. 

Trends are significantly stronger in the reference scenario, as in the ambitious scenario 

the demand for oil and gas is growing less rapidly resulting in lower tensions on the 

international markets. More details are available below by type of fuel for both scenari-

os. 

                                                 
2
 Including existing energy & environmental taxes. 

3
 Carbon prices are different from EU ETS prices and refer to an aggregate metric in POLES 

used to characterise the effort necessary to reach climate objectives: they might be seen as 
“shadow prices” for policies stimulating low-carbon technologies. 
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Figure 2:  Annual growth rate of international energy price over 2010-2030 

Source: POLES-Enerdata 
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Oil 

 
In the reference scenario, oil price is ex-
pected to increase at a rapid pace of 
6.5%/year from 2000 until 2020, which will 
then slow down to 2%/year until 2030. In the 
ambitious scenario, it increases less rapidly 
until 2020 (3.6%/year), and remains almost 
steady reaching 100$/bl in 2030. This lower 
price is explained by the decreasing oil de-
mand. 

Gas 

 
Gas price in Europe is expected to in-
crease by 7.6%/year for both scenarios 
until 2015 (Figure 8). Then it will continue 
to increase on average until 2030 by 
0.8%/year in the reference scenario 
whilst it is decreasing in the ambitious 
scenario by 1.2%/year because of de-
creasing demand. 
 

Coal 

 
Coal prices are expected to increase steadi-
ly across time in Europe, with a slightly less 
rapid trend concerning the ambitious sce-
nario, i.e. 0.5%/year compared to 0.9%/year 
for the reference scenario. This price in-
creases in both scenario is due the: the fact 
that production costs will increase with in-
come in producing regions. 

Biomass 

 
After a short-term to increase due to the 
strong dynamic in biofuel demand in all 
sectors, the biomass price4 will decrease 
by roughly 2%/year until 2025 thanks to 
market autoregulation. It will  again 
slightly increase (until 2050) because of 
a strong penetration of biofuels, the high 
mitigation option. 

Figure 3:  European energy price forecasts until 2030  

                                                 
4
 Prices for biomass refer to modern biomass (i.e. pellets or wood chips). Prices are based on 

simulation of land use and international biomass trade, and unlike for other fuels they do not 
take into account historical prices 
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2.4.2 Residential domestic prices5 

Excise taxes and VAT have been assumed constant in these projections. Price of heat-

ing oil and gas for households consumers are projected to increase by respectively 

6.3% and 4.9%/year in the ambitious scenario over the period 2010-2030, which will be 

later referred to the “high price” scenario. In the reference scenario the progression is 

lower because of lower carbon tax (3.1% and 1.3%/year respectively for oil and gas) 

(Figure 12). This scenario will later be referred to as the “low price” scenario. The coal 

price increases rapidly as well in the ambitious scenario, by up to 5%/year, and to a 

lesser extent in the reference scenario by 1.2%/year. 

The electricity price is modelled on the basis of the cost of generation of electricity that 

results from changes in the price of fossil fuels and in the power mix and. It also in-

cludes taxes. The average price increases by 1.7%/year in the ambitious/high price 

scenario and by 0.7%/year in the reference/low price scenario. The electricity price is 

expected to peak in 2030 at around 4 500 $/toe (39 $c/kWh)6 in the ambitious/high 

price scenario and at 3 700 $05/toe (31 $c05/kWh) in the reference/low price scenario. 

 

 

Figure 4: German residential domestic prices forecasts by type of energy  

Source: POLES-Enerdata 

 

2.5 Deriving recommendations 

The recommendations have been derived on the results of the scenario calculation and 

the outcome of the national policy process. All the results of the previous works within 

the ENTRANZE project have been considered.  

                                                 
5
 Domestic prices are in constant euros (i.e. without inflation), from which you can derive an 

average variation by period. 
6
 In 2005 prices and exchange rates 
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3. Policy set description  

In this part of the report we describe the policy sets which will be further investigated 

regarding their potential impact. We start with an overview of existing instruments, and 

provide some general considerations for the selection before we define the policy sets 

according to the discussion process in the policy group meetings.  

 

3.1 Overview of policy instruments for improving energy performance of 

buildings  

Figure 6 gives an overview about the categories of existing policy instruments for the 

improvement of the energetic condition of buildings. For more detailed information 

compare the report “Overview and assessment of new and innovative integrated policy 

sets that aim at the nZEB standard” of the ENTRANZE-project (Bürger, 2013). 
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Figure 5:  Categories of policy instruments (part 1) 
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Figure 6:  Categories of policy instruments (part 2) 

 

 

3.2 Key considerations for defining policy sets 

For the combination of different instruments to a policy set some considerations should 

be taken into account: 

 Instruments should be designed as to address the main barriers that hamper 

investments in the efficiency of buildings. In addition the policy package should 

include elements as to target the needs of the major target groups. The instru-

ments in the policy package should reflect the market maturity of the different 

technologies.  

 If a certain barrier (e.g. a financial barrier) is addressed by two or more instru-

ments at the same time, this should be adequately justified (e.g. by the fact, that 

the instruments offer different accesses to financial support which might aim at 

different target groups). It should be avoided that instruments are simply redun-

dant (which might only lead to higher administrative costs).  

 In general administrative costs of a policy package should be kept as low as 

possible. This includes the transaction costs for the state but also all other sys-
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tem participants. For that reason it should be assessed to which extent syner-

gies could be exploited when administering several instruments at the same 

time.  

 In order to increase public acceptance for the communicative perspective the 

policy package should be kept as simple as possible. The main elements of a 

package should be easy to communicate.  

One option to define the policy packages would be to choose policy sets according to 

distinct “policy lines”. For instance a policy package could lay a focus on regulatory 

measures. Such a package could involve tightening the building code, implementing 

replacement obligations (e.g. for boilers) and/or unconditional refurbishment obligations 

(e.g. for the structural components of a building) as well as implementing a use obliga-

tion for RES-H. Another policy line would focus on financial support that is offered by 

state-financed support programs. The core of such a policy package would be grant 

programs, soft loans, tax incentives that could incentivise building owners to make in-

vestments in refurbishment measures.  

A third potential policy line could strengthen support and financing activities within the 

market. Under such a policy line the state would create the framework conditions and 

support would be given independent from public budgets. Typical instruments within 

such a policy package would be energy saving obligations under which obliged market 

actors would start to establish support pro-grams for refurbishment measures. Also 

typical price-based (e.g. premium schemes) or quantity-based (e.g. quota schemes) 

approaches could be taken up as long as it is ensured that the support costs are cov-

ered by the market participants (finally ending with the end consumer).  

The strategy of a policy set should include a long-term goal (expressed in form of a set 

of indicators) but also milestones that should be met during the sector transformation 

from the status quo today towards the long-term goal. Another important question is 

how the different instruments are designed in detail. Often the impact of a political in-

tervention is more dependent on the core design parameters of an instrument than on 

the question which instrument is applied. For a grant program important design param-

eters are the grant level(s), potentially tiered according to the efficiency level of a 

measure, the eligibility to the program etc. For the quantitative impact assessment 

these parameters must be set. Another dimension is the time. Policy sets might change 

over time. This applies to the selection of instruments within a package but also to the 

evolution of the specific instrument designs. The time dimension needs to be taken into 

account as well when the policy sets are set up. For more information please compare 

the report “Overview and assessment of new and innovative integrated policy sets that 

aim at the nZEB standard” of the ENTRANZE Project (Bürger, 2013). 
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3.3 Policy sets defined for the scenario calculation 

As reference development we defined a Frozen Policy scenario in which a continuation 

of current policy instruments is assumed until 2030. Tab. 1 describes the relevant in-

struments in their respective design. The main financial support instruments are the 

programs Energy Efficient Refurbishment and Construction for energy efficiency 

measures in buildings as well as the Market Incentive Program for renewable heating 

installations. Relevant design parameters considered in the model are the specific sup-

port levels and the annual budget of the programs. Important regulations are the Ger-

man building code – Energy savings ordinance – EnEV) and the Renewable Heat Act.  

Tab. 1: Main policy instruments considered in the Frozen Policy scenario 

 

Main instruments  Design 2030  

Energy Saving Ordinance 

(EnEV 2009, 2014) 

Energy efficiency requirements on new buildings and existing 

buildings in case of renovation  

Renewable Heat Act (EE-

WärmeG)  

Obligation to use RES-H/C in new buildings (since 2009) and 

existing public buildings in case of major renovation (since 2012)  

Market Incentive Program 

(MAP) 

Investment grants, soft loans for RES-H generators in existing 

buildings  

Budget:  260 million €/a 

KfW Energy-Efficient Re-

furbishment/ Construction  

 

Low-interest loans/ repayment bonus for energy efficient new 

and existing buildings constructed before 1995 

Budget existing buildings:  900 Mio. €/a  

Budget new buildings: 450 Mio. €/a  

 

Based on the portfolio of policy instruments and the considerations regarding the selec-

tion of policy packages, the policy group decided to analyse the following policy sets. 

Figure 7 shows the different policy sets regarding adaption of policy design and intro-

duction of additional instruments.   
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Figure 7:  Definition of policy sets  

 

The design of relevant elements regarding minimum efficiency requirements and budg-

et of support schemes within the policy sets are summarised in the following table 

(Fehler! Verweisquelle konnte nicht gefunden werden.). In the policy sets, two vari-

ants of regulations – moderate and ambitious – are distinguished with respect to the 

maximum u-values of building components for new buildings as well as existing build-

ings in case of renovation. The relevant design parameter for the financial support in-

struments are the annual budget and the specific support levels. In policy set 1, 3 and 

4, financial support schemes are not changed compared to Frozen Policy. In policy set 

2, we consider an extension of the current support levels as well as the available budg-

et of the respective support schemes. Information and enforcement measures are 

modelled by assuming a higher information awareness of investors about subsidy pro-

grams and energy efficiency requirements imposed by the building code.7 

 

                                                 
7
 The information awareness about the building code requirements are defined in the model for 

each investor individually. In the Frozen Policy scenario, the average awareness of all inves-
tor types is 45 %. In the policy Set with additional enforcement and information measures, 
the average awareness is set to 85 %. 

Additional public 

financial support

Moderate tightening of  

EnEV

In 2017 und 2025

Ambitious 

regulations

Financial 

support

and moderate 

regulations

Enforcement/ 

information 

and moderate 

regulations

Enforcement/ 

information 

and ambitious 

regulations

Ambitious tightening 

of building code 

(EnEV) 

requirements in 

2017  and 2025

RES-H use 

obligation 

(EEWärmeG) in 

existing buildings

Additional information 

and enforcement 

measures 

Moderate tightening of 

EnEV

In 2017 und 2025

Additional information 

and enforcement 

measures 

moderate tightening of 

EnEV

RES-H use obligation 

in existing buildings

1 2 3 4
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Table 4: Design of instruments within policy sets 

 

Variant Design parameter New buildings  Existing buildings 

Frozen Policy  

regulations  

Requirements on U-

Values (EnEV 2009 – 

reference building) 

Roof:   0.20 W/(m²K)  

Walls: 0.28 W/(m²K) 

Bass: 0.35 W/(m²K) 

Windows: 1.3 W/(m²K) 

u-values new build-

ings x 1.4 

 EnEV 2014 from 2016 

onwards 

20 % tightening of 

EnEV 2009  

 

Moderate  

regulations  

Requirements on  

U-values 2017  

Opaque:   0.18 W/(m²K)  

Windows: 1.3 W/(m²K) 

u-values new build-

ings x 1.4  

 Requirements on  

U-values 2025  

Opaque:   0.15 W/(m²K) 

Windows: 1,0 W/(m²K) 

u-values new build-

ings x 1.4 

Ambitious  

regulations  

Requirements on  

U-values 2017  

Opaque:   0.15 W/(m²K)  

Windows: 1.0 W/(m²K) 

u-values new build-

ings x 1.4 

Requirements on  

U-values 2025  

Opaque:   0.15 W/(m²K) 

Windows: 0,85 W/(m²K) 

u-values new build-

ings x 1.4 

Extension of 

financial  

Support  

Budget KfW Energy 

Efficient Refurbishment/ 

Construction programs   

400 million €/a 

 

2 100 million €/a 

Budget Market Incentive 

Program 

- 500 million €/a 

Specific support levels  1.5 of current support 

levels (frozen policy) 

1.5 of current support 

levels (frozen policy) 
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4. Model results 

This chapter gives an overview of the model results and analysis the impacts of policy 

sets on final energy demand for heating, renovation rates, total investments and energy 

costs. The first section summarises the results of the Frozen Policy scenario. The sec-

ond chapter shows the results of the policy scenario calculation. 

4.1 Results of the Frozen Policy Scenario  

The results of the Frozen Policy scenario serve as reference for an evaluation of the 

additional impacts of the modelled policy sets. Figure 8 shows the development of final 

energy demand for heating and domestic hot water (FED) of the German building stock 

from 2008 to 2030 in the high price variant of the Frozen Policy scenario. The FED in 

buildings declines by 200 TWh from 2008 to 2030. Thereby, heating oil and gas supply 

is reduced by 82 % and 25 % respectively, whereas RES-H, gaining from a switch of 

energy sources, increases by 143 %.  

 

Figure 8:  Final energy demand in the Frozen Policy scenario high price 

 

The influence of lower energy prices on the renovation activities is very limited (Figure 

9). However, the comparison of the high and the low price variant reveals a strong in-

fluence on the choice of heating systems resulting in a lower share of RES-H and high-

er energy demand for natural gas. The RES-H share in 2030 amounts to 22.6 % in the 

low price variant of the Frozen Policy scenario whereas it is 28.6 % in the high price 

variant. 
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Figure 9:  Final energy demand in the Frozen Policy scenario low price 

 

The scenario results can be evaluated against the targets set by the German govern-

ment in the framework of the “Energy concept” and “Energiewende”(BMWi & BMU, 

2010). With regard to FED in the building sector, it defines a reduction target of 20 % in 

the timeframe 2008 to 2020. In both price variants the achieved reduction accounts 

only for less than 15 % by 2020 missing the “Energiewende” by a large margin. 

 

4.2 Results of policy sets: Impact of additional instruments and changes 

in policy design  

In this section, the results of modelled policy sets (PS) are compared to the Frozen 

Policy scenario in order to analyse the effects of additional instruments and changes in 

policy design. All policy sets have been modelled in a high and a low price variant. In 

the following, we focus on the model results of the high price variants in comparison to 

the corresponding high price Frozen Policy scenario. The effects of enhanced policy 

are similar in the low price variants since price effects are rather limited compared to 

the policy effects  

The first figure (Figure 10) shows the difference of annual FED in 2030 compared to 

the Frozen Policy scenario as well as the RES-H share. The policy set with extension 

of financial means in combination with a moderate tightening of building code regula-

tions (PS 2) results in similar reduction as the focus on ambitious regulations without 

further extension of financing instruments (PS 1). The largest reduction is achieved in 
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policy sets 3 and 4 confirming the relevance of information and enforcement measures 

in combination with regulations. Policy sets with a use obligation for RES-H installa-

tions in existing buildings (policy sets 1 and 4) result in the highest renewable share, 

even if the average operation time of heating systems is assumed to be four years 

longer in these scenarios in order to model potential attentism of investors. 

 

Figure 10:  Impact of policy sets compared to Frozen Policy 

 

The resulting FED is determined by renovation activities as well as the installed heating 

systems. In order to compare the effects of policy sets with respect to renovation activi-

ties, Figure 11 depicts the cumulated number of conducted renovations differentiated 

according to the different standards. The standard renovation corresponds to the re-

spective building code requirements defined in the policy sets (see 3.3). The good and 

ambitious efficiency standards correspond to standards introduced by the Federal De-

velopment bank in their subsidy program8. The efficiency requirements of these stand-

                                                 
8
 The good efficiency standard corresponds to a KfW efficiency home 100, the ambitious effi-

ciency standard corresponds to a KfW efficiency home 55.  
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ards are defined in relation to the efficiency requirements in the building code. There-

fore, it is important to mention that policy sets with ambitious regulations include higher 

ambition levels for all three standards as policy sets with moderate regulations.  

 

Figure 11:  Number of renovated buildings and energetic refurbishment rate 

 

The figure reveals some interesting points: 

 Effects of tightening regulations without increasing information and enforcement 

(PS 1 and 2): On one hand, the tightening of regulations without additional infor-

mation and enforcement measures lead to a slightly higher share of non energetic 

renovations (non compliance of building code). On the other hand, there is a shift 

from standard renovation to high and ambitious efficiency renovations without addi-

tional financial means. 

 Effects of expansion of financial support (PS 2): The expansion of financial support 

leads to a significant shift to the ambitious efficiency standard  

 Effects of information and enforcement measures (PS 3 and 4): As expected the 

number of non energetic maintenance renovation declines significantly which, how-

ever, is not only in favour of standard renovations. The results show also  shift from 

maintenance renovation to good and ambitious renovation standards 

The following figure compares the efficiency standards of newly constructed buildings – 

cumulated from 2008 to 2030. The highest share of high and ambitious efficiency 

standards is achieved in the policy sets with an ambitious tightening of building code 
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regulations. Therefore, the effect of more ambitious building code requirements results 

not only in a reduced energy demand of the standard but also in a shift to higher effi-

ciency standards. Since the good and ambitious efficiency standards are subject to 

financial support, the effect is only feasible within a policy set which combines regula-

tions and financial support.  

 

Figure 12:  Comparison of efficiency standards in new buildings 

 

Figure 13 and Figure 14 shows the differences in investments and energy costs com-

pared to the Frozen Policy scenario. The amount of additional investments correlates 

to the energy savings.  
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Figure 13:  Cumulated investments of Frozen Policy scenario and difference 

 

 

 

OM = Operations and maintenance costs   

Figure 14:  Annual energy costs in Frozen Policy and cumulated energy cost sav-

ings induced by policy sets 
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Figure 15 depicts the cumulated subsidies provided for energy efficiency measures on 

the building envelope and for heat supply systems. All policy sets exhibit higher cumu-

lated subsidy payments than the Frozen Policy scenario. PS 2 with an expansion of 

financial means result in significant higher subsidy payments of 22.6 billion Euro com-

pared to Frozen Policy, whereas the additional subsidies in the other policy sets are 

between 3.6 and 4.2 billion Euro. 

 

Figure 15:  Comparison of subsidies provided for energy efficiency measures 

and renewable heat supply systems 
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5. Recommendations to national policy makers 

The results of the scenario calculation can be summarized as follows:  

- Current policy framework is not sufficient to reach 2020 “Energiewende” target 

in the building sector  

o Even with ambitious policy sets a 20 % reduction target cannot be 

achieved by 2020   

- Reduction of FED in regulative and financial policy sets in similar range  

o No clear indication for a best practice combination of support and regu-

lation 

- High relevance of enforcement and information measures in combination with 

regulative instruments  

o Lead to an increase of refurbishment rate (obviously) 

o Lead also to an increase of high efficient renovation / the number of 

deep renovations  

- Highest expansion of RES-H by use obligation in case of boiler replacements  

o High expansion of financial support results in a smaller RES-H share  

 

As a result of the work in the ENTRANZE project, the discussion with experts and with-

in the policy group and basing on the results of the scenario calculations the following 

measures are recommended.  

 

Develop a long-term transfer strategy with long-term and intermediate targets 

and a sufficient monitoring  

In Germany it is still unclear how the ambitious energy saving target for the building 

stock can be reached. It is clear that renovation activities have to multiply and the en-

ergetic standard reached after the refurbishment has to increase. There already are 

quite a number of instruments implemented, many of them successful.  

It is also clear that the existing instruments are not sufficient to reach the energy effi-

ciency target for the building stock, or to deliver the CO2-emissions savings of the build-

ing stock necessary to reach the altogether national emission reduction target (com-

pare the results of the frozen policy scenario of the scenario calculation). 



Executive summary of policy scenarios and recommendations for a further penetration of nZEB, 
deep renovation and RES-H/C. The case of Germany.     

 

40 

 

 

 

 

A strategy about how to transfer the building stock to meet the requirements of climate 

protection and political targets would help to reach the defined targets. It is necessary 

to identify intermediate targets to be able to control the achievement regularly.  

The collection of data about renovation activities in Germany is of significant im-

portance is The data collection could be done with a survey of a statistical significant 

number of building owners carried out periodically about every two years.  

The knowledge about the development of the energetic condition and the renovation 

activity is essential to evaluate the impact and the success of the instruments in place. 

Only knowing this it is possible to adapt existing instruments and to create new ones. 

 

The creation of suitable and cost efficient enforcement instruments for the EnEV  

The results of the scenario calculation indicate that policy recommendations should 

address the intensification of policy-enforcement and improvement of information in-

struments.  

Proper compliance of policies is essential for reaching their targets. Concerning the 

energetic condition of buildings in Germany the Energy Saving Ordinance (EnEV) and 

the Renewable Heat Act (EEWärmeG) are the relevant instruments, whose compliance 

should be ensured.  

Whilst compliance of the obligation to use RES-H/C in new buildings according to the 

Renewable Heat Act is possible via the building application, enforcement of the EnEV 

is much more difficult.   

Compliance of the EnEV in this regard especially means the enforcement of the re-

quirements on existing buildings, mainly related to refurbishment requirements of § 9, 

and retrofit obligations according to § 10. It lies within the competence of the federal 

states. Compliance is especially complicated due to the fact that most refurbishment 

measures are not subject to mandatory authorization or notification requirements. So 

the responsible authorities in many cases simply do not know where renovation work is 

taking place in their communities.  

The federal states so far follow very different approaches carrying out the EnEV-

monitoring, many of them involving private service providers up to different degrees. 

The tight budgetary situation of the regions makes enforcement additionally difficult. It 

is necessary to create concepts where the resulting costs for the federal states are as 

low as possible. There already are different proposals under discussion; some of them 

are listed here: 
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- Transfer of the implementation tasks to a newly created group of officially rec-

ognized independent experts for the evaluation of building energy properties. 

These experts could then be transferred much of the implementation tasks.  

- Transfer the responsibility to the building authorities which would have to carry 

out appropriate spot checks. 

- Mandatory consultation of building experts in case of major renovation 

measures; add a report by the building expert to the EnEV - proof obligation 

- Earlier and higher penalty for offending the EnEV 

- Introduction of an information obligation for all persons involved in renovations 

of buildings (including architects, planners, craftsmen, plumbers, etc.); to avoid 

violations of the requirements of the EnEV done out of ignorance of the rules. 

The federal government should provide minimum guidelines for the enforcement of the 

EnEV. In the EnEV it could also be regulated that spot checks have to be provided. 

Additionally it should be assessed if it is possible to use financial means of the federal 

government to ensure enforcement.  

A further tightening of the building code without the implementation of compliance 

measures would not be sufficient. 

 

Improvement and extension of information tools 

Concerning instruments providing information about refurbishment and the use of re-

newable energy sources there already are plenty of possibilities to get free and high 

quality information. Especially many information websites and brochures are available. 

Among relevant stakeholders in Germany and also within the policy group there have 

been discussions going on that there is an information overload and that it is hard for 

building owners to find the relevant and right information in the existing “information 

jungle”. However, the available information tools usually do not go beyond initial infor-

mation about refurbishment and RES-H. When it comes to more detailed questions 

about building specific problems there is no independent and reliable low-threshold 

information available. On the other hand, building owners not interested in refurbish-

ment at all might not be reached by online information tools and brochures. So, alt-

hough there is plenty of information available there is a lack of information for two tar-

get groups: Building owners so far not interested in refurbishment at all and building 

owners slightly willing to refurbish with questions and problems beyond the initial state, 

but not ambitious enough to seek help by a professional consultant. 

The following information instruments are recommended for implementation:  

- Building specific renovation roadmaps: These roadmaps would provide infor-

mation about the age of relevant parts of the building, e.g. windows, plaster, 

and heating system, to give information when a renewal of this building part can 
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be necessary, or when it is mandatory due to legal specifications. The prepara-

tion of the building specific renovation roadmaps could be financially supported 

by the government.  

- Creation of One-Stop-Shops for building owners principally willing to refurbish, 

but not doing it due to non-financial reasons: Many building owners might not 

execute a refurbishment because they do not have the time and the expertise to 

do so. A one-stop-shop with only one contact for building owners, who is giving 

detailed advice and coordinating all handicrafts without causing more costs, 

would help to overcome the mentioned non-financial barriers. 

It is not clear how precisely the business model of a one-stop-shop could look 

like.    

- Mandatory check of the heater and the heating systems, done e.g. by chimney 

sweeps. Approximately 30 million gas and oil heaters in Germany have to be 

controlled yearly by the chimney sweep trade. Especially older heaters have to 

be controlled every year. During this control additionally the efficiency of the 

heater and the heating system could be checked and recommendations for their 

improvement could be given.  

- Mandatory building check for buildings according to the year of erection. Own-

ers of buildings of a certain age could be obliged to have a building check exe-

cuted by a building expert. This instrument has similarities with the building 

specific renovation roadmaps.  

 

Implement a use obligation of RES-H in case of boiler replacement in existing 

buildings 

The results of the scenario calculations indicate that the implementation of a RES-H 

use obligation in case of boiler replacement also in existing buildings would increase 

the share of RES-H, even if attentism is taken into consideration. Another finding is that 

the use obligation should be combined with enforcement and information instruments. 

To avoid attentism there should be additionally introduced a maximum boiler age of 

e.g. 25 yrs. This means, that very old and inefficient boilers have to be replaced by 

systems including RES. This way attentism would not be possible at least for old heat-

ing systems. 

 

Changes in the financial support scheme  

The scenario calculation showed that with the existing scheme of subsidies in Germany 

the energy efficiency target for the building sector cannot be reached. For this reason 
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changes in the financial support scheme are recommended. Two concrete suggestions 

are:  

- Additional subsidies for the change to low temperature heating systems should 

be provided, since they are the prerequisite for the use of heat pumps. Heat 

pumps will probably be the most frequently used renewable heating system in 

the future. 

- Within the KfW-financial support program the funding of the KfW efficiency 

house 115 and 100 should be ceased. The funding of KfW efficiency houses 70 

and better should be increased. This would shift the funded renovation stand-

ards to the higher standards. Higher renovation standards are needed to reach 

the energy efficiency targets for the building stock. 

 

Improve the role of public buildings as best practices 

The function of public buildings as best practices concerning energy efficiency is es-

sential to boost renovation activities also in the private and residential sector. Going for 

lighthouse-renovation projects can also trigger technology development and markets 

and is leading to really ambitious reduction of energy needs.  

The following policies should be introduced: 

- Extending the 3% renovation rate to all public buildings 

As foreseen by the original Commission proposal for the EED (2012/27/EU) 

from June 20113 national, regional and local governments could extend the ob-

ligation to reach an annual 3% refurbishment rate to all public buildings. The 

commitment would have to be backed by respective budget allocations in the 

national, regional and/or local public budgets. Besides the refurbishment rate 

public bodies could give an additional commitment to reach the nZEB standard 

for a certain share of all refurbished buildings. Starting from a low level this 

share should increase quite soon. Priority for nZEB renovations should be given 

to buildings that are frequently visited by the public.  

By pursuing a renovation rate higher than the rate in the non-public building 

sector public bodies would meet the demand of taking and exemplary role and 

at the same time would demonstrate that a nZEB standard is feasible. From the 

economic perspective public bodies would relieve future public budgets as less 

energy costs would incur. However, increasing the renovation rate would re-

quire the allocation of sufficient finance now. In many countries budget con-

straints resulting from the financial crisis leave only little room for short-term fi-

nancial manoeuvres even if they demonstrate to save money in the future. Here 
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options of private financing (e.g. through public private partnerships) could play 

an increasing role and therefore should be thoroughly assessed.  

- Establishment of refurbishment strategies 

Commitment of public authorities to develop refurbishment strategies for the ex-

isting stock of public buildings. Public bodies should develop building specific 

renovation plans outlining how a building could be modernised over time to fi-

nally (in the long-term) achieve an nZEB standard. Based on the plans a 

schedule should be established clearly indicating in which order the buildings 

will be touched. Priority should be given to buildings with public traffic (in view of 

the exemplary role) as well as to those buildings that have a low energy stand-

ard (in view of short-term cost savings).  

A refurbishment strategy for public buildings would help public bodies to a) get 

an overview of the overall task of transferring the own building stock gradually 

towards the nZEB standard, b) create transparency for the public, c) outline 

reasonable refurbishment steps (in case of a staged refurbishment approach) 

and d) minimise the risk of lock-in effects that would harm the public budgets 

e.g. in the form of stranded costs in the future. However, the establishment of a 

building specific refurbishment plan incurs costs that need to be covered by the 

public budgets.  

 

Further ideas for measures to trigger refurbishment activity for public buildings include 

ESCO or EPC schemes for public buildings while the contractor could be public or pri-

vate. 
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7. Annex  

Specific examples of modelling policy instruments in Invert/EE-
lab 
 

In the following, we will give some examples how policy instruments can be modelled 

and which level of detail we can cover. However, in most cases I would try not to over-

whelm policy makers with details. For the policy group meeting it might be absolute 

sufficient to decide on the principle design of the instrument. The specific design will be 

suggested (and simulated) by us and can be discussed in a further step with policy 

makers (during the summer/autumn), if required.  

 

 Investment subsidies for renovation measures 

For simulating the impact of investment subsidies for renovation measures, the follow-

ing parameters have to be defined:  

- The standard of renovation measures being supported (e.g. in terms of U-

values for building components; may differ between building categories; three 

different levels of renovation packages can be defined for each building catego-

ry). 

- The percentage of overall investment costs being granted by the scheme (may 

differ between building categories). 

- Optional: maximum support level in €/m² floor area and/or €/building (Invest-

ment subsidies) 

- Optional: Total support budget (M€ on an annual basis, can change from year 

to year) 

The agents in Invert/EE-Lab decide among the options “no thermal renovation meas-

ure” and several different renovation measures including policy measures, as defined 

above, targeting on them individually. The policy instrument will increase the market 

uptake of this specific type of renovation measure addressed in the policy instrument 

depending on the agents awareness of the instrument and the relevance of economic 

aspects in the decision making process of different agents.  

 

 Investment subsidies for renewable heating 

For simulating the impact of investment subsidies for renovation measures, the follow-

ing parameters need to be defined:  

- The percentage of overall investment costs being granted by the scheme for dif-

ferent heating technologies. 
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- Optional: maximum support level €/building and/or dwelling (Investment subsi-

dies) 

- Optional: Total support budget (M€ on an annual basis, can change from year 

to year) 

The agents in Invert/EE-Lab decide among the different heating and hot water options. 

The instrument will increase the market uptake of the specific type of (renewable) heat-

ing system addressed in the policy instrument depending on the agents awareness of 

the instrument and the relevance of economic aspects in the decision making process 

of different agents.  

 

 Investment subsidies for renewable heating independent on public budget 

Similar to the conventional investment subsidies financed by the public budget we are 

able to simulate the impact of instruments financed e.g. on a levy on fossil fuels. (see. 

e.g. (Bürger, 2013) There are different specific options for adapting the levy automati-

cally on the support level of renewable heating systems. In case that you select such a 

system, we will decide together with you on the detailed setting of these systems.  

 

 Building codes for new buildings 

Minimum standards for new buildings are defined exogenously in Invert/EE-Lab. All 

new buildings will have at least this minimum standard. So, the definition of this stand-

ard is a relevant regulatory instrument. For this definition, we need the U-values of rel-

evant building components (if there are performance based criteria in kWh/m²/a, we will 

have to convert this value into typical U-values consistent with this performance based 

criteria).  

(Optional, also geometry data of new buildings may be changed. As a default, we will 

use the geometry data from the last building construction period, e.g. 2000-2008.)  

 

 Building codes for renovation of buildings 

As a default, in Invert/EE-Lab building owners are free to select either “no thermal ren-

ovation measure” or some level of renovation measures. However, Invert/EE-Lab can 

introduce an obligation to carry out at least a minimum set of thermal renovation 

measures in case that a building is being refurbished.  

 

 RES-H obligations 
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For an obligation to use renewable heating, there are the following options to be de-

fined in Invert/EE-Lab: 

- When will the obligation come into force? (a) in case of new building construc-

tion, (b) in case of renovation of buildings or (c) in case of each change of heat-

ing systems 

- Which share of renewable heating is obligatory for this specific building? (e.g. 

25%, 50%, 75%?) 

- Are there penalties in case that the obligation is not being fulfilled? How high 

are they (€/m² floor area).  

- Optional: the penalty may also be linked to increasing the thermal efficiency of 

the building 

- Optional: there might be a weighting between different renewable energy carri-

ers, i.e. solar thermal might be weighted higher than biomass.  

 

 Information, training, advice 

Information, training advice may lead to higher awareness level of different type of 

agents. Invert/EE-Lab is able to model the impact of a higher level of awareness from 

different type of agents. However, Invert/EE-Lab is not able to model the link between 

information campaigns and the increase of the awareness level.  

 

 R&D 

For each technology implemented in Invert/EE-Lab, cost reduction (or increase) or effi-

ciency development over time up to 2030/2050 can be defined. This changes the at-

tractiveness of the different options and subsequently (according to the logit-approach) 

the market share of different measures, energy carriers and technology options.  

Invert/EE-Lab is not able to model the link between R&D-expenses and the cost reduc-

tions. So, there is the need to make own assumptions based on expert guess to which 

extent R&D policies might lead to technological progress.  
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