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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 
Romania. 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 and Italy.  
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Executive Summary  

The policy scenarios for Romania had been elaborated in close cooperation with policy 
makers and stakeholders through dedicated meetings and workshops organised over 
the project lifetime. The dialogue started on basic data as concerning the existing build-
ing stock, continued on the analysis of behavioural aspects on investing in energy per-
formance of buildings and had been finalised by extensive debates around existing 
buildings policies in Romania, support programmes and potential ways to improve 
them by 2030. 

 

Therefore, it had been a wide agreement of policy and expert groups from Romania 
that the basic conditions to be fulfilled by the ENTRANZE policy sets are the followings: 

1. Dynamic buildings regulations. A continuous improvement of buildings’ regulations 
moving gradually to stricter energy performance requirements and to further in-
clude renewable energy requirements. 

2. Longer-term predictability of support programmes. Continuation of the actual sup-
port programmes by 2030 for residential buildings but with a gradual reduction of 
the actual high level of grants for avoiding market disruptions as well as for max-
imising the impact of a limited support budget. Additionally there is a need for a 
new support scheme for public buildings with the aim of renovating all the stock on 
medium term. Moreover, it will be necessary to ensure coherence and coordination 
between vary support programmes running in parallel in order to avoid overlaps 
and therefore to increase their cost-effectiveness. Longer-term predictability is key 
for improving the investors’ confidence and to stimulate activities and private fi-
nancing in the buildings sector.  

3. Quality of works in construction. For moving towards nZEB levels in Romanian 
buildings’ sector, a significant increase of workers’ skills is needed and therefore 
training and educational measures have to be included in policy sets. At the same 
time enforcement and compliance rules for energy performance of buildings have 
to be significantly improved.  

4. Information and technical advice. The Romanian buildings’ market is not sufficient-
ly aware about benefits of increasing the energy performance of buildings, nor suf-
ficiently prepared for nZEB uptake. Therefore, have to be considered measures to 
further aware large public on benefits, support to demo nZEB projects and put in 
place capacities for providing technical advices and facilitate the introduction of 
nZEB technology and techniques in current practice. 

5. Mesures in primary energy and to support RTD and supply chain industry. Further 
support to RTD (Research, Technology and Development) and for the settlement 
of supply chain industries in the country have to be considered. By creating local 
know-how and encouraging the development of local industry for energy efficient 
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and renewable energy technology the macro-economic benefits of moving towards 
nZEB will increase substantially. A strong local industry and RTD on very low-
energy buildings will create a solid basis for sustainable development and econom-
ic growth of the country. Measures to facilitate the reduction of primary energy fac-
tor by increasing efficiency in supply and transport of energy, by further introduc-
tion of renewable energy and enhance coherence between district heating and 
buildings policies have to be considered.      
 

As a result of the continuous dialogue with Romanian stakeholders, three policy sets 
had been defined such as in the followings: 

 Policy set 1, i.e. ‘BaU+’ scenario, an improved BaU scenario with relatively low lev-
el of ambition including: 

o a smooth but continuous tightening of buildings regulations until 2030  
o an extension of the existing support measures with a small gradual reduc-

tion of actual level of grants. 
 Policy set 2, i.e. ‘Growing-up’ scenario, a scenario with moderate to high level of 

ambition including: 
o a consistent tightening of buildings regulations introducing nZEB for both 

new and existing buildings undertaking major renovations,  
o a twice bigger budgets for support measures with gradual reduction of 

grants until 2030,  
o a new public buildings programme,  
o more info & coaching measures and more trainings and education for pro-

fessionals. 
 Policy set 3, i.e. ‘Market transformation’ scenario, a very ambitious scenario includ-

ing: 
o supporting a fast adoption of strict nZEB requirements for both new and ex-

isting buildings undertaking renovation,  
o a three times higher budget for support programmes with gradual reduction 

of grants,  
o new and more commercial financial schemes,  
o much more consistent and complex info, coaching and educational 

measures. 

 

The main findings of the ENTRANZE policy sets modelling for Romania are the follow-
ings:  
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‐ The modelling results show a decrease of final energy demand for heating and do-
mestic hot water in all policy scenarios. The most ambitious scenario leads to ener-
gy savings of up to 31% by 2030.     

‐ In all policy set scenarios, the share of renewable energy in final energy demand for 
heating and domestic hot water increase from 41.6% in 2008 up to 51-56% by 2030 
in the most ambitious policy scenario. The contribution of oil, coal and district heat-
ing to final demand decrease by 2030.   

‐ Overall, the specific energy consumption of Romanian buildings decreases from 
2008 to 2030 in a range of 24.8% in BaU+ to 35.3% in Market transformation sce-
nario. The specific energy consumption for heating and domestic hot water de-
creases in a range of 27% in BaU+ scenario to 38.5% in Market Transformation 
scenario.  

‐ Between 2008 and 2030, 40 million m2 of residential buildings floor area are reno-
vated in the BaU+ scenario, out of which around 80% are multi-family dwellings. In 
Growing-Up and Market Transformation scenarios, the renovated floor area is sig-
nificantly higher, i.e. 72.6 million m2 and 100 million m2 respectively out of which, in 
both scenarios, around 55% is in multi-family buildings and 45% in houses.  

‐ The non-residential floor area renovated between 2008 and 2030 is from 15.8% in 
the BaU+ scenario to 20.4% and 30.5% in the Growing-Up and Market Transfor-
mation scenarios respectively.  While BaU+ delivers deep renovation for only 5.7% 
of the non-residential stock, the Growing-Up scenario delivers up to 12.5% deep 
renovation and Market Transformation scenario 23% deep renovation. 

‐ The cumulative investments by 2030 required by the three scenarios vary from 25-
27 bn Euro in BaU+ to around 32-34 bn Euro in Growing-Up and 37-38 bn Euro in 
Market Transformation. The corresponding required public investments are around 
4-5 bn Euro in all three scenarios. Out of these public investments and according to 
scenario and prices assumptions, the biggest share is taken by thermal insulation 
measures (i.e. between 70-83%), the rest being allocated to the replacement of 
heating equipment with new renewable and more efficient ones. 

Based on these results, the following policy recommendations were provided to secure 
the transition to nZEB in Romania:    

‐ There is a need to further improve the strategic longer-term planning, supporting a 
dynamic regulatory process based on periodical policy evaluation in close coopera-
tion with main stakeholders; 

‐ There is a need to further strength the energy performance and thermal require-
ments from buildings regulations and to properly enforced them on the market in 
order to ensure a high level of compliance in construction work; 

‐ There is a need to further improve measures in information and provision of guid-
ance to buildings owners and stakeholders; 
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‐ There is a need to introduce qualification trainings of the workforce and to improve 
the education curricula from high schools and universities in order to prepare the 
workforce for properly implement nZEB construction; 

‐ There is a need for financial support programmes that can be developed on the 
existing ones but with longer-term predictability, agreed in a wide political consen-
sus, with multi-annual budgets, and gradually evolving in time from high intensive 
grants to more commercial instruments;  

‐ There is a need to further harmonise buildings strategies and programmes to urban 
development and district heating strategies in order avoid inconsistency between 
them and to minimise the costs of transition to a high performing built environment. 

‐ There is a need to further support the research and development of a vigorous 
supply chain industry for energy efficient and renewable technology and materials 
in order to create local know-how and to maximise the macro-economic benefit 
generated by the transition to nZEB.   
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1. Introduction  

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 in-
vestigated and corresponding cost, expenditures and benefits are assessed. The im-
pacts 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. 

The policy scenarios for Romania had been elaborated in close cooperation with policy 
makers and stakeholders through dedicated meetings and workshops organised over 
the project lifetime. The dialogue started on basic data as concerning the existing build-
ing stock, continue on the analysis of behavioural aspects on investing in energy per-
formance of buildings and had been finalised by extensive debates around existing 
buildings policies in Romania, support programmes and potential ways to improve 
them by 2030. The interim workshop ( April 2013 in Bucharest) focused on policies and 
programmes to support the nZEB transition in Romania, with the aim of having a better 
understanding of the actual status and to identify potential policy pathways for the fu-
ture. The event hosted around 55 participants from Romanian Ministry for Regional 
Development, EU Commission, European Investment Bank, industry and buildings’ 
owners associations, local administration, energy companies, banks, academia and 
research. During the event, guest speakers presented good practices from Poland and 
Czech Republic in attracting funds and implementing support schemes for the renova-
tion of residential and public buildings. Through policy and expert group meetings or-
ganised in 2013, three policy sets had been discussed and defined for Romania. In 
November 2013 has been organised a meeting to refine the three policy sets simulated 
in ENTRANZE ; these latter were widely agreed by around 35 stakeholders from policy 
and expert groups. Further refinement of policy sets happened through further corre-
spondence with Romanian experts who agreed to reply with further details in a ques-
tionnaire distributed prior to event. The final project workshop has been organised in 
April 2014 in Bucharest, the policy scenario results and corresponding recommenda-
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tions for improving policies and programmes to reach a vigorous nZEB transition by 
2020 and 2030 were presented. More than 70 participants attended to the event, in-
cluding the Romanian delegated minister for energy and representatives of Ministry for 
Regional Development, EU Commission. A guest speaker from Plan Batiment Durable 
(Fr) presented the French approach in elaborating long term strategies for buildings 
renovation. Overall and through events organised in Romania, the ENTRANZE project 
enhanced the debate around building policies among policy makers and stakeholders. 
The ENTRANZE activities in Romania built on existing needs to improve buildings leg-
islation as well as to implement and report the European legislation. By promoting good 
practices and targeted analysis into support of upcoming legislation it had been created 
confidence and a fruitful cooperation to all relevant market players. As an immediate 
result, the Romanian long term renovation plan reported by Romanian authorities to the 
EU Commission under the Article 4 of the Energy Efficiency Directive comprises inputs 
from the ENTRANZE scenarios. 

The policy scenarios for Romania had been elaborated in close cooperation with policy 
makers and stakeholders through dedicated meetings and workshops organised over 
the project lifetime. The dialogue started on basic data as concerning the existing build-
ing stock, continued on the analysis of behavioural aspects on investing in energy per-
formance of buildings and had been finalised by extensive debates around existing 
buildings policies in Romania, support programmes and potential ways to improve 
them by 2030. 

 

Therefore, it had been a wide agreement of policy and expert groups from Romania 
that the basic conditions to be fulfilled by the ENTRANZE policy sets are the followings: 

1. Dynamic buildings regulations. A continuous improvement of buildings’ regulations 
moving gradually to stricter energy performance requirements and to further in-
clude renewable energy requirements. 

2. Longer-term predictability of support programmes. Continuation of the actual sup-
port programmes by 2030 for residential buildings but with a gradual reduction of 
the actual high level of grants for avoiding market disruptions as well as for max-
imising the impact of a limited support budget. Additionally there is a need for a 
new support scheme for public buildings with the aim of renovating all the stock on 
medium term. Moreover, it will be necessary to ensure coherence and coordination 
between vary support programmes running in parallel in order to avoid overlaps 
and therefore to increase their cost-effectiveness. Longer-term predictability is key 
for improving the investors’ confidence and to stimulate activities and private fi-
nancing in the buildings sector. 

3. Quality of works in construction. For moving towards nZEB levels in Romanian 
buildings’ sector, a significant increase of workers’ skills is needed and therefore 
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training and educational measures have to be included in policy sets. At the same 
time enforcement and compliance rules for energy performance of buildings have 
to be significantly improved.  

4. Information and technical advice. The Romanian buildings’ market is not sufficient-
ly aware about benefits of increasing the energy performance of buildings, nor suf-
ficiently prepared for nZEB uptake. Therefore, have to be considered measures to 
further aware large public on benefits, support to demo nZEB projects and put in 
place capacities for providing technical advices and facilitate the introduction of 
nZEB technology and techniques in current practice.  

5. Measures in primary energy and to support RTD and supply chain industry. Further 
support to RTD (Research, Technology and Development) and for the settlement 
of supply chain industries in the country have to be considered. By creating local 
know-how and encouraging the development of local industry for energy efficient 
and renewable energy technology the macro-economic benefits of moving towards 
nZEB will increase substantially. A strong local industry and RTD on very low-
energy buildings will create a solid basis for sustainable development and econom-
ic growth of the country. Measures to facilitate the reduction of primary energy fac-
tor by increasing efficiency in supply and transport of energy, by further introduc-
tion of renewable energy and enhance coherence between district heating and 
buildings policies have to be considered.  

 

As a result of the continuous dialogue with Romanian stakeholders, three policy sets 
had been defined such as in the followings: 

 Policy set 1, i.e. ‘BaU+’ scenario, an improved BaU scenario with relatively low lev-
el of ambition including: 

o a smooth but continuous tightening of buildings regulations until 2030  
o an extension of the existing support measures with a small gradual reduc-

tion of actual level of grants. 
 Policy set 2, i.e. ‘Growing-up’ scenario, a scenario with moderate to high level of 

ambition including: 
o a consistent tightening of buildings regulations introducing nZEB for both 

new and existing buildings undertaking major renovations,  
o a twice bigger budgets for support measures with gradual reduction of 

grants until 2030,  
o a new public buildings programme,  
o more info & coaching measures and more trainings and education for pro-

fessionals. 
 Policy set 3, i.e. ‘Market transformation’ scenario, a very ambitious scenario includ-

ing: 
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o supporting a fast adoption of strict nZEB requirements for both new and ex-
isting buildings undertaking renovation,  

o a three times higher budget for support programmes with gradual reduction 
of grants,  

o new and more commercial financial schemes,  
o much more consistent and complex info, coaching and educational 

measures. 

 

This report provides a summary of these national policy scenarios as well as corre-
sponding conclusions and recommendations.  

The report starts with a documentation of the methodology in chapter 2. Chapter 3 pro-
vides the policy sets which were defined in policy group meetings together with rele-
vant national stakeholders. Chapter 4 presents the resulting scenarios for the energy 
demand in the building stock and related renovation activities. Finally, chapter 5 in-
cludes the recommendations.  
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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 Pillar 1: Methodology for 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 1). 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. 
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Table 1: 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 

taken collectively: different nature of owners in such buildings 

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 barriers1, 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).  

 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-

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

ble D5.4 (Bürger, V., 2013). 
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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).   

 

2.2 Pillar 2: Methodology for 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, consumer behaviour, 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 
(Kranzl et al., 2013) or (Müller, 2012).  

 

2.2.1 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: 

- 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-
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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.  

2.2.2 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 et al., 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 
which agents may select. The selection and definition of these renovation pack-
ages was done based on the cost-optimality calculations in this project (Pietro-
bon et al., 2013) and the derived energy-cost matrices (Fernandez-Boneta, 
2014). Based on these calculations, three packages have been selected: The 
standard renovation package more or less reflects the current practice of ther-
mal 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.  
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change.  International 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. 
The consistency of the results of the Invert/EE-Lab model were checked with POLES 
regarding the potential feedback loop on energy prices. 

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. 

 

Figure 1:  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 expected to 
increase at a rapid pace of 6.5%/year from 2000 
to 2020, which will then slow down to 2%/year. 
In the ambitious scenario, it increases less rap-
idly until 2020 (3.6%/year), and remains almost 
steady reaching 100$/bl in 2030. This lower 
price is explained by the decreasing oil demand. 

Gas 

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

Coal 

Coal prices are expected to increase steadily, 
with a slightly less rapid trend concerning the 
ambitious scenario, i.e. 0.5%/year compared to 
0.9%/year for the reference scenario. This price 
increases in both scenario is due the fact that 
production costs will increase with income in 
producing regions. 

Biomass 

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

Figure 2:  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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Residential domestic prices5 

Excise taxes and VAT have been assumed constant in these projections. Historical 
data for 2010 and 2011 come from Eurostat or IEA. Oil and gas prices are projected to 
increase by respectively 5.6% and 8.6%/year in the ambitious scenario over the period 
2010-2030. In the reference scenario the progression will be lower because of lower 
carbon tax (2.9% and 3.2 %/year respectively for oil and gas) (Figure 12). The coal 
price will increase rapidly in the ambitious scenario6, by up to 17.6%/year, and by 
8.4%/year in the reference scenario. 

The electricity price is modelled on the basis of the price of fossil fuels, the power mix 
and the cost of generation of electricity. It also includes taxes. The average price will 
increase by 2.6%/year in the ambitious scenario and by 1.1%/year in the reference 
one. The electricity price is expected to peak in 2020 at around 100 $05/toe in the am-
bitious scenario. 

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. Thus it is best to use these prices 
as indexes for the evolution of biomass prices rather than use their absolute value. 
Biomass prices are slightly decreasing between 2010 and 2030 by around 0.5% per 
year in the reference scenario and is steady in the ambitious one. 

 

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

average variation by period. 
6 Trends are different across target countries, for instance the coal price is increasing by more 

than 10%/year for Bulgaria, Finland and the Czech Republic and up to 18%/year in Romania 
over 2010-2030, while it increases by on average 5%/year in the other target countries. 
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Figure 3: Romanian residential domestic prices forecasts by type of energy 

Source: POLES-Enerdata 

 

2.3 Pillar 3: Methodology for deriving recommendations 

The recommendations have been derived in close interaction with the stakeholders 
basing on the results of the scenario calculation. The results of previous works have 
been considered. The results of the national policy process have also been evaluated 
as to whether recommendations for other Member States can be derived.  

The developed recommendations have been evaluated on the basis of some of the 
criteria listed in Table 3.   

Table 3: Selection of qualitative assessment criteria, taken from D5.4, page 31 
 

Criteria  Key questions  

Target achievement  To which extent is an instrument appropriate to achieve a 
quantifiable target (e.g. renovation rate, annual final/primary 
energy savings, GHG reduction)?  

Target compatibility  Can the instrument be designed as to incorporate incentives to 
steer investments into deep renovation measures that are 
compatible with the long-term needs?  

Type and strength of steer-
ing effects  

Which steering effects are applied (e.g. steering effect through 
putting a financial burden or substantive duty on e.g. the build-
ing owners or energy consumers; steering effect through the 
support regime) and how strong are they?  

Who is targeted by the instrument?  

Investment and planning 
security  

Is the instrument assuring stable conditions (e.g. support con-
ditions) in order to allow investors to build their modernisation 
decisions on a reliable basis?  

Are the mid- to long-term support conditions predictable?  

How resistant is the architecture of the instrument against po-
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Criteria  Key questions  

tential impacts (e.g. from the executive authorities) that could 
undermine in-vestment and planning security?  

Is support granted ex ante (e.g. at the time of financing a refur-
bishment measure) or ex post (e.g. once the measure has 
been completed)?  

Cost allocation  In case of financial support programs, who is finally providing 
the counter-financing (e.g. tax payer, energy consumers, build-
ing owners)? How does this relate to important environmental 
economic principles such as the polluters pays principle or 
generally the ability-to-pay principle?  

Does the instrument allow for avoiding asymmetric allocation 
burdens (e.g. allocating all costs to e.g. private households due 
to their generally low price elasticity of demand)?  

Suitability for overcoming 
target-group-specific bar-
riers  

Is an instrument suited to properly address the diverse target-
group-specific barriers facing the energy refurbishment of 
buildings?  

Is an instrument suited to be implemented as flanking measure 
specifically addressing a certain target group?  

Administrative burden What kind of administrative burden does an instrument incur 
for the authorities?  

Which minimum administrative tasks are assumed necessary 
to keep the level of compliance high?  

Are there possibilities for achieving synergies (with other in-
struments) as regards administrative tasks that can be used to 
decrease the administrative burden at the authorities' side?  

Which administrative burden does an instrument incur for all 
other market participants (incl. building owners)? 

Triggering of dynamic effi-
ciency 

To which extent can an instrument be designed to stimulate 
innovation and to incentivise technology development and 
diversification?  
  

Acceptance How will an instrument be perceived by the different actor 
groups involved (especially representatives from the policy 
sector, building owners, tenants, fuel suppliers and associa-
tions, representatives from the finance sector, intermediaries, 
installers, planners, architects etc.)?  

Source: Bürger/Klinski 2013 and Bürger/Varga 2009  

 
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 
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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  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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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 

Based on the portfolio of policy instruments and the considerations regarding the selec-
tion of policy packages, the policy group from Romania decided to analyse the follow-
ing policy sets: 

 Policy set 1, i.e. ‘BaU+’ scenario, an improved BaU scenario with relatively low lev-
el of ambition including: 

o a smooth but continuous tightening of buildings regulations until 2030  
o an extension of the existing support measures with a small gradual reduc-

tion of actual level of grants. 
 Policy set 2, i.e. ‘Growing-up’ scenario, a scenario with moderate to high level of 

ambition including: 
o a consistent tightening of buildings regulations introducing nZEB for both 

new and existing buildings undertaking major renovations,  
o a twice bigger budgets for support measures with gradual reduction of 

grants until 2030,  
o a new public buildings programme,  
o more info & coaching measures and more trainings and education for pro-

fessionals. 
 Policy set 3, i.e. ‘Market transformation’ scenario, a very ambitious scenario includ-

ing: 
o supporting a fast adoption of strict nZEB requirements for both new and ex-

isting buildings undertaking renovation,  
o a three times higher budget for support programmes with gradual reduction 

of grants,  
o new and more commercial financial schemes,  
o much more consistent and complex info, coaching and educational 

measures. 

As it has been defined during discussions with policy and expert groups, each policy 
set comprises the following types of measures:  

1. Technical buildings regulations for energy performance  
2. Training, education, qualification and enforcement/compliance  
3. Information, awareness and technical assistance/coaching  
4. Support programmes for new and existing buildings undertaking renovation to-

wards nZEB levels 
5. Measures in primary energy and for the support of supply chain industry and 

RTD  
 
The detailed description of policy sets is provided in the followings subchapters, by 
type of measure considered. 
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3.3.1 Technical regulations and requirements of energy performance 

The below table illustrates the proposed performance standards for three different 
building types: 

 Offices, schools and hotels 
 Multi-family houses (MFH) 
 Single family houses (SFH) 

 
If the proposed renewable energy quota (share) cannot be reached by systems in-
stalled onsite or nearby, two alternative paths exist: 

 Buying renewable sources from the grid, based on certificate of origin or specif-
ic supply contract guaranteeing the origin  

 Reaching the minimum requirements for energy performance exclusively 
through energy efficient measures but at a more stricter energy performance 
level (i.e. by 15-20% stricter) 
 

In reality, the values should be adapted according to climatic zones. For administrative 
reason, in the context of ENTRANZE the evaluations are only made for a climatic zone, 
namely for Bucharest. 
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Table 4: Proposed minimum energy requirements for main building types in Ro-
mania [kWh/m2/yr, primary energy] 

Building 
type 

Year 
Policy set 1 –  
BaU scenario 

Policy set 2 –  
Growing-up scenario 

Policy set 3  -  
Market Transformation 

  New* Renovation* New* Renovation* New** Renovation** 

multi-
family 

houses 
(MFH) 

2015 90 100 80 100 70 90 

2020 80 100 
70 

RES>30% 
90 

60 
RES>40% 

70 
RES>40% 

2030 70 80 
60 

RES>40% 
70 

40 
RES>50% 

50 
RES>40% 

single-
family 

houses 
(SFH) 

2015 150 180 130 150 90 110 

2020 120 150 
100 

RES>30% 
120 

80 
RES>40% 

90 
RES>20% 

2030 100 130 
70 

RES>40% 
90 

40 
RES>40% 

50 
RES>40% 

Offices, 
schools 
and hos-

pitals 

2015 120 140 100 120 90 110 

2020 100 120 
90 

RES>20% 
100 

70 
RES>30% 

100 
RES>20% 

2030 80 100 
70 

RES>30% 
90 

40 
RES>40% 

60 
RES>30% 

* only heating energy 
** EPBD scope (i.e. energy for heating, cooling, ventilation, hot water and auxiliary equipment + 
lighting in case of non-residential buildings). Space heating will be around    
Renovation requirement to be active in case of major renovation or within support programmes 

 

3.3.2 Training, education, clarification and quality/compliance control 

Complying (verification/control/workers) with the requirements of energy performance 
of buildings is vital when constructing buildings with extremely low energy consump-
tion. The quality of the work becomes a key factor and in the opposite case it’s possible 
that the result will be a very expensive building with still poor energy performance. For 
this reason, the control of compliance in construction work pertaining to energy perfor-
mance requirements must be strengthened.   

In order to reach the a high level of quality in developing and executing a building pro-
ject with a very low energy consumption level (both for renovations and new buildings) 
there is a need to increase the level of training of the work force in construction and of 
architects, developers, engineers involved in the renovation/construction process.   
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It’s also important to increase the level of awareness of all the actors involved, includ-
ing a wider public (building owners) about the benefits of energy efficiency in buildings 
and about the support instruments available. 

Other necessary measures pertain to creating capacity in relation to infor-
mation/dissemination, support and guidance in construction and in renovating buildings 
so that they reach nearly zero levels of energy consumption and simplifying administra-
tive conditions/requirements. 

For this reason, policy sets (Table 5) include measures to increase compliance, educa-
tion and perfecting the work force as well as improving the level of infor-
mation/guidance of all stakeholders. 
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3.3.3 Support programmes for new and existing buildings  

Construction of new and renovation of existing buildings towards nZEB levels suppose 
higher investment costs even for measures with a longer payback period of time than 
usual practices nowadays.  

Financing and fiscal support programmes, by using tailor-made instruments, have to 
stimulate the market through decreasing the impact of the initial investment and to 
share the investment risks between the private level and society according to relating 
benefits. For mobilising markets and securing the transition to commercial based activi-
ties, the support programmes have to be developed on long term (e.g. 2030/2050), to 
have market transformation as a final objective (namely the construction and the reno-
vation of buildings at nZEB levels on commercial basis), to address all major social 
categories of owners and building types and to be adapted to reaching clearly defined 
and measurable targets (e.g. renovating all blocks of flats at the energy performance 
level <40kWh/m2/yr till 2050).  

The support programmes have to be monitored, evaluated and adapted periodically, 
publically debated and with a wide political support in order to avoid gaps and distor-
tions on the market which can appear every electoral cycle.   

EU Cohesion Funds can have an important contribution in the process of transforming 
the building stock in Romania if they are appropriately allocated and used. 

The support programmes have to be predictable on long term, with a gradual reduction 
of the incentives according to the market evolution and with any changes announced 
well in advance for offering a stable investment framework. Proposals for economic 
support instruments for the three policy sets are described in Table 6. 
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Table 6: Suggested structure for support programmes  

 Current situation Policy set 1  Policy set 2 Policy set 3  

National 
Programme 
for thermal 
renovation 
of block of 
flats (based 
on current 
OUG 
18/2009) 

The National Pro-
gramme for thermal 
rehabilitation of 
apartments in blocks 
of flats (between 
1950 and 1990) in 
order to reach 
<100kWh/m2/year. 
The scheme suppos-
es a 50% grant given 
from the national 
budget and a 30% 
grant from the local 
administration, the 
rest being the contri-
bution of owners. 
 
Budget: annual, 
flexible 
 
Pilot programme in 
2013 financed from 
national funds and 
from EU Structural 
Funds, with a grant 
that varies according 
to revenue per 
household. 

The Programme 
continues along 
the lines of the 
pilot programme 
with EU funds. 
The conditions 
remain the same 
till 2020 when the 
contribution from 
the public budget 
+UE decreases at 
30% and remains 
the same till 2030 
(i.e. the level of 
grant will remain 
up to 60% from 
public and local 
budgets) 
 
Budget: 600 mn € 
2015-2020 
400 mn € 2021-
2030 

The Programme  
will change such as: 
- The reduction of 
the level of non-
refundable financ-
ing: currently 80%-> 
60% in 2015, 40% 
in 2020, maximum 
25% in 2030 
- Low-income 
households would 
receive more than 
others (i.e. currently 
80% → 70% in 
2015, up 55% in 
2020 and 35% 
between 2020 and 
2030) 
- Budget: Overall 
budget of EUR 2 
billion in 2020 and 
an overall budget of 
1.4 billion EUR 
between 2020 and 
2030 on the basis of 
EU funds. 
 
 

The Programme  
will change such as: 
- Reducing grant: 
currently 80% → 
40% in 2015, up 
25% in 2020 and 
15% between 2020 
and 2030. 
- Families with 
modest incomes 
would receive more 
(currently 80% → 
60% in 2015, up 
35% in 2020 and 
25% between 2020 
and 2030) 
- Budget: Overall 
budget of EUR 3 
billion in 2020 and 
an overall budget of 
2.1 billion. EUR 
between 2020 and 
2030 
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 Current situation Policy set 1  Policy set 2 Policy set 3  

Programme 
for preferential
credits (based
on OUG
69/2010) 

Program offering 
loans for renovating 
residential buildings: 
- subsidized interest 
rate of up to 100%: 
- The current loan 
period is 5 years. 
- Budget: Depending 
on the request, sub-
ject to a ceiling ap-
proved annually. 
- Local authorities 
may co-finance up to 
30% of eligible costs. 
- Loan amount: up to 
90% of the work, but 
not more than: 
‐ a sum equivalent 

to € 1,850 EUR / 
room, VAT in-
cluded, for multi-
family blocks, 

‐ a sum equivalent 
to € 7,400 Ron / 
room, VAT in-
cluded, for indi-
vidual houses. 

Programme re-
mains unchanged 

The Programme will 
continue such as: 
- subsidized interest 
of up to 100% in 
2015, up to 70% by 
2020 and up to 40% 
by 2030): 
- Extend current 
lending period from 
5 to 10 or 15 years. 
- Interest rate is 
subsidised accord-
ing to energy sav-
ings resulted by 
renovation: (0% 
interest rate for 
NZEB, passive 
houses, energy-
positive buildings 
and the other simi-
lar constructions) 
- Further integration 
of RES H/C as 
eligible measures 
(and no further 
support for these 
measures within 
Green House Pro-
gramme) 
- Annual budget of 
about 200 million. 
EUR 

The Programme will 
continue such as: 
 - subsidized inter-
est of up to 80% by 
2015, up to 60% by 
2020 and up to 30% 
by 2030): 
- Extend current 
lending period from 
5 to 15 - 20 years. 
- Interest rate is 
subsidy based on 
energy savings 
resulted by renova-
tion (0% interest for 
NZEB, passive 
houses, energy-
positive buildings 
and other similar 
cases) 
- Further integration 
of RES H/C as 
eligible measures 
(and no further 
support for these 
measures within 
Green House Pro-
gramme) 
 
- The further intro-
duction of a prefer-
ential credit line - 
revolving fund with 
low interest rate to 
support owners co-
financing of the 
renovation under-
taken within the 
national program for 
thermal renovation 
of blocks of flats 
described above 
- annual budget of 
300 million EUR 
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 Current situation Policy set 1  Policy set 2 Policy set 3  

Programme 
for renovation
of public
buildings 

Nothing in place 
nowadays, only dis-
parate actions. 

Situation remains 
unchanged. 

A new program for 
renovating public 
buildings is estab-
lished, having two 
components: 
- a not refundable 
grant (from public 
funds, EU, IFI) for 
nZEB thermal reno-
vation 
- an ESCO scheme 
for supporting heat-
ing / cooling with 
high efficiency and 
RES H/C 
 
Annual budget of 
approx. 300 million 
by 2020 and EUR 
200 million by 2030 
(i.e. by 2020 a 
budget of EUR 200 
million for the grant 
scheme and EUR 
100 million in an 
ESCO Fund. Be-
tween 2020- 2030 
EUR 150 million for 

Program remained 
as in PS2, but: 
-the ESCO fund 
supporting the 
ESCO scheme 
become a public 
private partnership 
(with the potential to 
evolve as an ESCO 
fund open to all type 
of buildings) 
 
- Annual budget of 
approx. EUR 1.5 
billion. by 2030 (i.e. 
EUR 650 million for 
the grant scheme 
and EUR 850 mil-
lion in the public-
private ESCO fund) 
 
 

The Green
House Pro-
gramme 

The Green House 
Programme for indi-
viduals and public 
bodies (grant RES 
H/C for existing build-
ings and new) 
 
Budget: varies annu-
ally and has been 
assigned only for 
2010 and 2011, i.e. 
approx. 200 million 
RON/ year (~ 44 
million. EURO / year, 
50% residential, 50% 
for public buildings) 

Same programme 
but with continu-
ous annual budg-
ets at the same 
level as in 
2010/2011. 

The Green House 
Programme will be 
dedicated only to 
new very low-
energy buildings.  
Financing provided 
based on energy 
performance of the 
building and share 
of onsite RES H/C 
(e.g. financing pas-
sive houses, ener-
gy-positive build-
ings).  
 
Budget: 
- Residential sector: 
EUR 150 million / 
year by 2020 and 
EUR 40 million / 
year by 2030 
- Public sector: 150 
million / year by 

Programme re-
mains the same as 
in PS2 but: 
- Residential sector 
budget increase at 
~ 300 million. EUR / 
year by 2030 
- public buildings 
budget ~ 100 mil-
lion. EUR / year by 
2030 
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 Current situation Policy set 1  Policy set 2 Policy set 3  

Municipal 
Programmes 

Currently in place 
renovation pro-
grammes of block of 
flats ran by few mu-
nicipalities (e.g., 
Districts 1,2, 6 from 
Bucharest, financed 
by EIB loans) 

Situation remains 
unchanged. 

More local pro-
grams to deeply 
renovate buildings 
in almost all major 
urban areas (over 
50,000 inhabitants). 

Comprehensive 
programs to support 
the deep renovation 
of buildings in all 
cities, complement-
ed by measures 
offering information, 
guidance, free 
technical assistance 
and coaching. 

 

3.3.4 Measures in primary energy factor, to stimulate the local industry and to 
support RTD 

 

Increasing energy efficiency in primary energy can significantly contribute to ensure a 
high energy performance of buildings (estimated in primary energy as required by re-
cast EPBD for nZEB). Furthermore, measures to increase the level of renewable ener-
gy share into electricity and heat generation are important. Similarly, increasing the 
efficiency and renewable share in district heating (DH) systems are even more relevant 
as time as DH are widely used in big Romanian cities and may be counted as nearby 
RES integration as requested by recast EPBD when referring to nZEB. 

Stimulating the development of local industry and of materials and equipment relating 
to energy efficiency and renewable energy production can have a major contribution to 
market transformation, to increase the competitiveness of the Romanian industry and 
to the creation of sustainable jobs. By increasing the role of local supply chain industry 
the macro-economic impact of the transition to high energy performing buildings will be 
significantly increased. 

By stimulating research on new techniques and technology related to buildings with 
very low energy consumption, e.g. to active/positive buildings '(buildings that generate 
more renewable energy than their own consumption), it is also relevant for the devel-
opment of local know-how and further increase of macro-economic benefits and com-
petitiveness of local industries. 

Therefore, several related measures has been proposed to be included in policies sets 
are presented in Table 7. 
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Table 7: Measures in primary energy factor, to stimulate the local industry and to 
support RTD 

 

 Current situation Policy set 1  Policy set 2 Policy set 3  

Measures to 
reduce primary 
energy factor 

Further integrate
renewable energy
into the grid (espe-
cially large wind
farms and solar
photovoltaic and
thermal, to a lesser
extent).  
A Green Certificates
scheme that ad-
dresses large energy
production.  
 
For RES H/C in
buildings there is no
other support tool 
(except for the
Green House Pro-
gramme above
which had been
implemented in 2010
and 2011 only). 
 
Projects for energy 
efficiency of
transport networks
and energy distribu-
tion networks, as
well as for co-
generation capaci-
ties. 
 
Currently, central-
ized heating (DH)
systems are wide-
spread in urban
areas, have a high
carbon footprint,
have an energy 
efficiency potential

Same format of the 
Green Certificates 
scheme. 
 
DH actions leading to 
minor improvements in 
terms of efficiency, i.e. 
10% increased efficien-
cy of DH systems by 
2030. 
Projects leading to an 
increase share of RES 
in DH, but mainly in 
smaller cities. 
 
A gradual increase of 
RES H/C in buildings 
(mainly solar thermal 
and biomass pellets to 
replace fire wood in 
rural areas) such as:  
• existing buildings: 5% 
more RES H/C by 2020 
and 20% more by 2030 
• new buildings: 20% 
more RES H/C by 2020 
and 100% RES H/C by 
2030. 

The Green Certifi-
cates Scheme open 
to small producers 
(such as distributed 
systems installed on 
buildings). Early ac-
tions for the devel-
opment of smart 
grids. 
More integration of 
buildings, urban de-
velopment, and DH 
policies. 
 
Actions leading to 
significant improve-
ments of energy effi-
ciency in DH, i.e. 20% 
more efficient by 
2030.  
Actions leading to an 
increase RES share 
in DH from all cities. 
Actions leading to 
highly-efficient co-
generation in place in 
all large cities by 
2030.  
 
A higher integration of 
RES H/C in buildings 
(mainly solar thermal 
and biomass pellets 
to replace fire wood in 
rural areas) 
- existing buildings: 
5% more RES H/C by 
2020 and 60% more 
by 2030 

new buildings: 30%

Green Certificates 
Scheme open to 
small producers (such 
as distributed sys-
tems installed on 
buildings). Meaningful 
action for develop-
ment of smart grids. 
 
 
Advanced integration 
of buildings, urban 
development, and DH 
policies. 
 
DH significant im-
provements (30% 
efficiency gradual 
increase until 2030), 
increasing the share 
of RES in all cities 
(40-50% by 2030). 
 
A very high rate of 
integration of RES 
H/C in buildings 
(mainly solar thermal 
and biomass pellets 
to replace  wood firing 
in rural areas): 
• existing buildings: 
10% more RES H/C 
by 2020 and 70% 
more by 2030 
• new buildings: 50% 
more RES H/C by 
2020 and 100% RES 
H/C by 2030. 
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 Current situation Policy set 1  Policy set 2 Policy set 3  

Measures to 
support the de-
velopment of 
local supply 
chain industry 

No major pro-
gramme at national 
level. 

Soft programmes to 
support local and / or 
industry conditions 
favourable for RES H/C 
and energy efficient 
materials and compo-
nents. 

Support programs 
and more favourable 
conditions for industry 
related to RES H/C 
and energy efficient 
materials and com-
ponents. 
Actions supporting 
the establishment of 
production capacities, 
especially in the less 
developed areas with 
hi h l t

Support programs 
and more favourable 
conditions for industry 
RES H/C and materi-
al for energy efficien-
cy. 
Actions supporting 
the establishment of 
production capacities, 
especially in the less 
developed areas with 
high unemployment. 

Measures to 
support RTD 

National programs
for research and
development and the
participation of Ro-
manian companies 
in EU projects. Rela-
tively low level. 

Stronger support for 
research, technology 
and development 
(RTD) at current levels. 

Significant support for 
research, technology 
and development 
(RTD). Strong 
measures to support 
(including with co-
financing) the partici-
pation of Romanian 
organisations in Eu-
ropean and interna-
tional research pro-
grams

Significant support for 
research, technology 
and development 
(RTD). Strong 
measures to support 
(including with co-
financing) the partici-
pation of Romanian 
organisations in Eu-
ropean and interna-
tional research pro-
grams
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narios and the discussion within the policy group. Furthermore, the below policy rec-
ommendations are aligned to the nZEB implementation roadmap for Romania from a 
prior BPIE study [Atanasiu et al, 2012] and already integrated in the Renovating Ro-
mania study [Atanasiu, Staniaszek, 2014] elaborated by BPIE within ENTRANZE and 
release at the final ENTRANZE workshop from April 2014 in Bucharest. 

Based on the scenario simulations, recommendations regarding a package of new and 
adapted instruments have been developed. The main instruments should always be 
accompanied by supporting instruments: measures for buildings always needs to in-
volve a set of measures and go beyond the consideration of single policy instruments. 
The main pillars of additional elements in the policy bundle are shown in . Due to the 
discussions with experts and policy makers, there seems to be a higher need for inten-
sifying and improving building renovation activities. Therefore, the recommendations 
and main pillars of policy instruments focus on efficiency improvement and thermal 
renovation.  

 

 

                       

 

 

Figure 19: Bundle of new, additional instruments recommended  
 

 

5.1 Strategic and regulatory measures 

Strategic measures 

There is a stringent need to further improve the legislative and regulatory framework in 
order to ensure its coherence and predictability on medium and even longer-terms. For 
increasing the acceptance and securing a proper and faster implementation on the 
market, it is also very important to discuss and periodical evaluate the results of the 
legislative and regulatory framework in cooperation with main stakeholders. The good 
practices from other countries indicate that a successful policy is always based on 
longer-term strategies and on a wide political agreement between main Parliamentary 
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parties. In this way, predictability for investors and buildings owners is high, beyond the 
election cycles, and creates a stable investment framework reducing the risks and as-
sociated transaction costs of buildings activities.    

With a legislative and regulatory framework coherent and predictable on longer-term 
yet dynamic, the benefits besides buildings policies will be maximised. Furthermore, it 
is also important to integrate buildings policies at macro-economic levels for taking into 
account all associated social, economic and environmental benefits such as: 

 security of supply by creating conditions for a low and efficient demand in the 
country or region,  

 protecting people against energy price fluctuations and securing an affordable 
energy bill,  

 securing a proper living standard and fighting against energy/fuel poverty  
 increase productivity in offices, schools and hospitals 
 creating jobs and knowledge for supporting the sustainable development and 

increase competitiveness of the construction sector  

In particular on renovation of the existing building stock, there is a good opportunity to 
elaborate a consistent renovation plan to also boost investment on the longer term as it 
is requested by the Article 4 of the Energy Efficiency Directive. Renovation of public 
buildings is another priority and it is also requested by the Article 5 of the same EU 
directive. 

Regulatory measures 

The recast EPBD asks the EU MS to further implement a cost-optimal methodology for 
the periodical evaluation of energy requirements from buildings regulations and to 
adopt more ambitious nearly zero energy requirements in the future. 

The periodical evaluation of the energy performance and thermal requirements from 
buildings regulations is a must for a gradual but continuous transformation of buildings 
towards nZEB. Buildings regulations are one of the main drivers for a sustainable con-
struction market. The energy related requirements from buildings regulations should be 
enough ambitious to drag the practices and increase quality of construction and reno-
vation activities and not always adapted to the lowest affordability potential of the poor-
er categories. Nevertheless, for this latter category of buildings owners should be fore-
seen tailor-made support measures.  

From the modelling of the ENTRANZE scenarios resulted that only by introducing am-
bitious energy performance requirements it is possible to achieve significant energy 
savings through renovation of existing buildings and therefore to reduce the burden of 
energy prices into citizens’ bill. The estimated reduction of energy demand in the most 
ambitious scenario modelled in ENTRANZE (i.e. Market Transformation scenario) is 
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66% higher than in the least ambitious scenario, BaU+, and contribute to an overall 
reduction of the final energy demand by 30% by 2030. 

The proposed renewable energy share requirements in the ENTRANZE scenarios 
generated an increase of renewable energy contribution in final energy demand for 
heating and domestic hot water from 41.6% in 2008 up to 51-56% by 2030 in the most 
ambitious policy scenario. 

Enforcement and compliance 

Having ambitious energy requirements in buildings regulations is a necessary but not 
sufficient condition to transform the market. Additionally, it is needed to improve en-
forcement of these regulations on the market and to increase the compliance of con-
struction practices. Compliance become a major driver to reach in reality the estimated 
benefits of new regulations. Stricter the energy requirements are, higher is the risk of 
failure in practice and therefore the need of enforcing compliance is also high. From the 
analysis performed in ENTRANZE, by an increase of the compliance rate which is a 
low cost measure it is possible to achieve important additional energy savings into 
practice.    

5.2 Information, training and capacity building  

So far, the Romanian workforce is not entirely prepared to deliver nZEB. Therefore, for 
a fast adoption into practice of new technology and construction techniques for very 
low-energy buildings, the appropriate education and training of construction workers 
and buildings designers is required. The further integration of new topics into the gen-
eral, university and professional education curricula is a vital need for coping to more 
ambitious buildings requirements. The design, renovation and construction at nZEB 
levels cannot be realised in practice without having a well prepare workforce. The 
Build-Up Skills IEE projects in Romania already identified needs for enhancing the 
qualification of construction workers as well as defined a generic strategy to do it. This 
is a very good starting point for further expand it into a national program for education 
and training on very low-energy and positive energy buildings. 

In Romania there is a big need of developing consistent campaigns and establish ca-
pacities to inform, and offer technical assistance on energy performance of buildings to 
stakeholders and buildings owners. The higher benefits beside the two most ambitious 
scenarios from ENTRANZE are also due to strong policy sets proposing more infor-
mation campaigns and to create capacities. The suggested measures includes the  
creation of a national program for information and guidance on buildings and the estab-
lishment of ‘one-stop-shops’ for offering guidance and coaching of both building owners 
and contractors on existing regulations, financing options, tools and tips for undertaking 
nZEB renovation or construction a new nZEB. Within the suggested national program 
for information and awareness should be foreseen the construction of several demon-
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strative nZEB projects in major cities and regions for showing in practice the viability 
and benefits of new technology and therefore increase the confidence of stakeholders 
and owners. The use of the EU Funds should be also considered for these types of 
activities which are generally eligible within the Operational Programmes.  

 

5.3 Support programmes and Financial Incentives 

Implementing almost nZEB renovation of existing buildings requires nevertheless the 
existence of support programmes, offering tailor-made financial support for low-income 
households and at the same time sharing the financial burden according to distribution 
of macro-economic benefits resulted for society and private owners.  

The basic characteristic of successful support programs and financing schemes are the 
followings: 

‐ To have longer-term predictability and a clearly defined objective (e.g. such as 
transformation of construction practices, renovation of all buildings constructed be-
fore a certain year) 

‐ To aim to secure a gradual transition to commercial based activities 
‐ To be tailor-made on vary building types and owners’ categories 
‐ To be communicated and well-known by market actors and building owners 

In ENTRANZE, each policy set defined comprise support programmes and financial 
incentives and evolution scenarios by 2030. According to the modelling results, the 
cumulative investments by 2030 through all support programs foreseen in the three 
scenarios will be at around 5 bn Euro. However, the most ambitious scenario will trig-
ger additional private investments of up to 38 bn Euro, while the least ambitious sce-
nario will trigger only up 25-27bn Euro by 2030. 

Overall, the following conclusions are coming based on ENTRANZE modelling and 
support programmes for Romania: 

‐ The National Programme for Thermal Rehabilitation of block of flats is a very 
good measure and already known by owners and stakeholders. The Programme 
has been considered in all three scenarios modelled within ENTRANZE, whilst the 
evolution by 2030 in terms of grant levels was different from one scenario to anoth-
er. However, in the actual structure the program isn’t sustainable nor able to target 
the complete renovation of almost all block of flats. Therefore, it is necessary to se-
cure appropriate multi-annual budgets (central and local budgets and EU Funds) 
and to define from now a gradual reduction of grant levels. In this way will be se-
cured a higher investors’ confidence and at the same time a constant pressure on 
the market (i.e. the decision of building owners to undertake renovation will be fos-
tered by the imminent grant reduction timely announced). 
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Roadmap to gradually reduce the grant level while creating in parallel a co-
financing line with preferential interest based on energy savings delivered through 
renovation. The level of grant should be nevertheless be adjusted on vary level of 
household income. Potentially this loan can be stick to the dwelling as it is currently 
happen in the Green deal program from the UK and on the owner. In this way, the 
loan will migrate with the dwelling to the future owner in case of a real-estate trans-
action and at the same time will not increase the borrowing level of the owners.  
The ENTRANZE modelling shown that the introduction of such co-financing line as-
sociated to the national programme for block of flats can further increase the impact 
in terms of energy savings and number of renovated flats. The further consideration 
of onsite renewable energy generation within the eligible measures it is also neces-
sary to be considered in the programme when aiming at nZEB.  
Furthermore, the programme should be coordinated with a parallel programme ded-
icated to the rehabilitation of district heating systems in cities. Such a programme 
should aim to increase the efficiency of the actual inefficient systems as well as the 
increase of the renewable energy share by further consideration of available re-
sources such as solar-thermal, biomass or similar. In this way, the district heating 
systems may be considered as ‘nearby’ renewable energy generation and contrib-
uting directly to reach nZEB levels for block of flats in a cost-effective manner. A 
potential source of financing may be the EU Funds complemented by national con-
tribution and by a gradual shift of the actual subsidies for heating still in place in 
some cities. 

‐ The preferential credit line with subsidised interest for the renovation of resi-
dential buildings is a more commercial instrument and a good measure even the 
actual market impact is still low. However, its attractiveness is likely to increase in 
time according to ENTRANZE modelling and may have a significant impact by 2030 
and especially for single family houses but with some adaptations. Therefore, for 
maximising its impact, appear to be effective an extension of the payback period for 
the loans from actual 5 years to 10-15-20 years, in order to align financing to the 
payback period of more deep renovation measures. The subsidy should be also ad-
justed to the energy savings generated by renovation as it appear to be effective 
from the modelling of the two most ambitious policy sets from ENTRANZE. Again, a 
multi-annual budget will increase its predictability, will reduce the investors’ risks 
and may secure the transformation of the actual credit line into a self-sustainable 
revolving fund. A revolving fund is successful support instrument as resulted from 
existing practices in Estonia (administrated by KredEx) and in Germany (adminis-
trated by KfW) which needs public budget support only over a certain initial period 
and for which EU Funds and schemes are available (i.e. JESSICA instrument of the 
EIB). Over the time, this credit line together with the co-financing line for the above 
mentioned programme may be structured in an Energy Efficiency Fund for buildings 
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(and not only), administrated by the public CEC Bank but being open to also private 
investors (as KfW and KredEx is in Germany). Such an energy efficiency fund is in 
line with the Article 20 of the Energy Efficiency Directive and generally to the Article 
10 of the EPBD.  
The further consideration of onsite renewable energy generation within the eligible 
measures it is also necessary to be considered among eligible measurers of this 
support scheme when aiming at nZEB. 

‐ A programme for the renovation of public buildings is not existing at the mo-
ment in Romania but it is needed because the public buildings stock is relevant as 
number and importance (n.b. including also schools, hospitals). In addition, the 
renovation of public buildings will show the leader’s example and will be in line to 
the requirements of Article 5 from the Energy Efficiency Directive (2012/27/EU) ask-
ing the EU MS to increase the renovation rate of public buildings to 3%/yr. There-
fore we considered the establishment of such a programme within the two most 
ambitious policy sets modelled in ENTRANZE. The programme has been defined 
on two components, one being a grant scheme for the deep renovation of thermal 
envelope of the buildings and an ESCO type scheme for further support the re-
placement of existing buildings’ systems with new and more efficient equipment, in-
cluding the use of renewables. The financing of this programme can be secured by 
public central and local administration budgets, complemented by EU Funds. Ac-
cording to the ENTRANZE modelling, the renovation rate of public buildings may 
reach a 3% rate by around 2020.  

‐ ‘Casa verde’ (Green House) Programme had the aim to support the use of re-
newable energy in residential and public buildings by had an operational budget on-
ly in 2010 and 2011. From the modelling performed within ENTRANZE appear that 
such a programme can significantly contribute to foster the market adoption of am-
bitious nZEB and mainly for new buildings. Therefore the findings of ENTRANZE 
modelling indicate that it is recommended to revive the Casa Verde Programme 
and to further tailor it on new buildings aiming at passive house levels with renewa-
bles, net energy and energy positive buildings. The programme should be still or-
ganised on two lines, one for new residential buildings and the other one for new 
public buildings and seems to be indicated to be managed by the National Envi-
ronmental Fund. Indeed, a similar programme is implemented now in Poland by the 
National Fund for Environmental Protection and Water Management10. In this way, 
Casa Verde Programme will become an instrument for supporting the adoption of 
nZEB in Romania and will be also eligible to further attract EU Funds. Another 
source of financing may be through a Green Investment Scheme based on poten-
tially trading the excess of carbon allowances within ETS.   

                                                 
10 National Fund for Environmental Protection and Water Management: 

http://www.nfosigw.gov.pl/en/priority-programmes/  
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Annex 1. 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. 

- 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) 
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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 

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).  
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- 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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15 countries, the model has been extended and applied to different regions within Eu-
rope, see e.g. (Kranzl et al., 2012), (Kranzl et al., 2013), (Biermayr et al., 2007), (Haas 
et al., 2009), (Kranzl et al., 2006), (Kranzl et al., 2007), (Nast et al., 2006), (Schriefl, 
2007), (Stadler et al., 2007). The last modification of the model in the year 2010 includ-
ed a re-programming process and accommodation of the tool, in particular taking into 
account the inhomogeneous structure of decision makers in the building sector and 
corresponding distributions (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 In-
vert/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).  
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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 
non-residential buildings, BPIE data hub, Odyssee, which are finally summarized in the 
ENTRANZE database (www.entranze.eu).  

Figure 21: Disaggregated modeling of the building stock within each country. 
Where relevant climatic zones are taken into account within a 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. 

 

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


