
1 
 

Green Rooftop Extensions 

The Result from European Research Project SURE-Fit 

 

Kristián Szekeres & Koloman Ivanička 

kristian.szekeres@stuba.sk, koloman.ivanicka@stuba.sk 

Institute of Management, Slovak University of Technology in Bratislava 

Vazovova 5, 812 43 Bratislava 1, Slovak Republic 

ABSTRACT   

The paper provides the information on international research project „Sustainable roof 
extension retrofit for high-rise social housing in Europe“– SuReFit and discusses the 
possibilities of application of its results in Slovakia. Using the roof of the house as a „building 
site“ and building the additional housing units, means creating an additional housing stock 
without using vacant land close to central parts of cities. With regards to house extensions in 
Slovakia, the most common problem is that properties are occupied during the building 
process. The process of construction makes the residents lives more difficult. There are 
experimental technologies - not yet fully certified – which enable the realization of the 
extension quickly, and in a flexible way with minimisation of wet construction processes. 
These are industrially manufactured assembled constructions (IFD Industrial, Flexible and 
Demountable) which are transported to the destination in several pieces, then assembled 
and placed on the roof using a crane, or a helicopter. The use of industrially manufactured 
parts completed on site brings the time savings, more efficient use of materials and energy 
and a larger application of renewable sources, such as a lumber.  

The paper also deals with the green roof top extensions in the town Šaľa (Western Slovakia). 
Based on the results of international research project SuReFit, the pilot project for roof top 
extension was designed using IFD construction. The results of the pilot project were used to 
construct a model. In the model, it is shown that the accessibility of new ecological 
technologies is affected by the amount of initial budget. Initial expenses create a barrier in 
the fast expansion of these solutions. The expansion of new solutions on the free market 
principle can take a long time and may bring the important environmental benefits. Its 
implementation may not succeed, however, because of the high costs. Given the expansion 
of new solutions is in the public interest, then the public sector‟s role is to compensate for the 
imperfection of market conditions and to support implementation of new ecological solutions. 

Keywords: sustainable development, low energy construction, financing of environmentally 
advantageous solutions 
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1 ROOF TOP EXTENSION OF MF HOUSES AND SUSTAINABLE 

DEVELOPMENT
i
 

The European Union is importing the most of the energy from abroad, and therefore it is 
supporting the introduction of the energy saving and eco friendly technologies for a long time. 
The European Union funds many international programmes and initiatives that encourage 
the research in the area of environmental protection and energy savings. The example of 
such programme is „Intelligent Energy – Europe“(IEE), which is a part of the Competitiveness 
and Innovation Framework Programme (CIP).  

The main objective of IEE is to support the untapped opportunities for energy savings and 
encouragement of renewable energy sources utilization in Europe. The authors of the paper 
were the consortium members of the project “Sustainable Roof Extension Retrofit For High-
Rise Social Housing In Europe – SuRE-FIT” financed from IEE programme (years 2007-
2008). The objectives of SuRE-FIT project were the generating the energy savings and 
financial benefits by combining the existing cutting edge technologies and best practices of 
roof top extension retrofit for multi-family social housing and by developing process models 
and tailor-made guidelines for broader implementing of this innovative solution. The 
consortium members of SuRE-Fit have played key roles in many relevant EU research 
projects, i.e. SUREURO, IFD-Buildings, Demohouse, PRESCO, CRISP, as well as in 
internationally awarded design projects, i.e. SOLTAG CO2-Neutral Apartments in 
Copenhagen (Danish Energy Saving Award), and Solar Housing Renovation Project in 
Gardsten and Stockholm (first prize award from UN-Habitat). (DEMO Consultants, BV, 2008) 
In addition to this, they have completed various projects considered as best practices on 
social housing refurbishment for energy efficiency in the Netherlands, Germany, Hungary 
and Russia. Slovak University of Technology in Bratislava was a member of this project and 
the authors of this paper were the local coordinators of SuRe-Fit project in Slovakia.  

1.1 IFD concept for rooftop extensions 

The IFD concept aims to conceptualise and to develop the organisational, technological and 
commercial framework and to support communication/information system that delivers client-
oriented Industrialised, Flexible and Demountable (IFD) buildings. These buildings offer 
clients/users a higher degree of freedom of choice through the use of factory-made, 
interchangeable building components. (DEMO Consultants, BV, 2008) The IFD concept 
addresses both client needs for quality and flexible buildings, shorter delivery time and lower 
costs, and societal needs for sustainability and safe and healthy work environment. Through 
demountability, all elements of a building can be fabricated, yet the degree of flexibility is 
secured by the endless possibilities to compose those fabricated elements together to make 
a building that suits its users. The IFD concept focuses attention on waste management and 
the recycling/re-use of construction. The use of industrialised building components in IFD 
buildings saves large amounts of material resources. 

The roof of an existing houses can serve as a “building plot” on which the builder can build. 
Hence it has a certain value the owners can capitalize on. Additional resources might be 
used for the improvement of the energy efficiency of houses and for the improvement of 
comfort of living. 

Examples of the adaptation of IFD concept are experimental constructions SOLTAG and 
ATIKA developed by VELUX Company. These constructions offer a possibility of extension 
of residential and non residential buildings. SOLTAG is a living home, designed as an 
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energy-generating climate shield. SOLTAG is a prime candidate for a sustainable home of 
the future with optimum living conditions for people. SOLTAG produces energy and a healthy 
indoor climate for houses and residents without “polluting” its surroundings. The house is 
self-sufficient in terms of energy for heating, and creates CO2-neutral heating through solar 
energy (VELUX A/S, 2006).  

IFD rooftop extension represent the eco friendly construction solution, however it is quite 
expensive. Therefore in this paper it is analysed under which condition it could be effectively 
applied in the Slovak towns. As the representative of IFD rooftop extension was chosen 
SOLTAG, since the authors had in the disposition the most detailed information concerning 
this construction solution. 

 

Figure 1 Wide relations of the city Šaľa (Supernavigator, Ltd, 2010) 

It was decided to analyze the feasibility of SOLTAG application  compared to the more 
classic construction concept in the town Šaľa located in the western part of Slovak republic 
60 km south-east from the capital city Bratislava. Šaľa is small town populated by 
approximately 24,000 inhabitants. Town is a part of larger agglomeration around the capital 
city Bratislava. The surrounding settlements structure is dense. 

2 GOALS AND METHODOLOGY 

The main objective of the paper is to explore the possibilities of increasing the volume of 
house extensions by applying ecologically profitable technological solutions within the Slovak 
republic – while taking into account the interests and expectations of various groups of 
participants on the extension project. Customer-oriented IFD constructions in combination 
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with facilities for energy productions from renewable resources are energetically neutral1. 
The paper presents the modelling of lifecycle costs of new roof top extensions in Šaľa during 
30 years while using classic technologies and new IFD constructions. The aim is to find and 
describe economic measures that can help to accelerate the expansion of housing rooftop 
extensions in Slovak cities in the form of applying experimental prefabricated constructions 
on the basis of renewable materials which integrate facilities for energy production using 
renewable energy resources. 

Information needed for the preparation of paper was collected from international 
conferences, from workshops held in framework of SuRe-Fit project and from internet as 
well. The preliminary demand for rooftop extensions was studied by the sociologic survey.  

 

Figure 2 Aspects of fulfilment sustainable development principles applied to rooftop extensions of 
multifamily housing units (Szekeres K. , 2010) 

A questionnaire survey was distributed amongst the randomly selected inhabitants of Šaľa in 
year 2008 from June to September. The questionnaire survey was aimed to ascertain the 
feelings of the citizens about the rooftop extension project realized by IFD constructions in 
the city. The results are incorporated into this paper. 

                                                
1 It means they do not need conventional energy resources for their functioning (new apartments 
become energy self-sufficient) and they minimise of the environmental impact. 
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Figure 3 Likely demand for new roof top extension in city Šaľa (source of data: questionnaire survey) 

3 MODEL PROJECT OF ROOF TOP EXTENSION OF MULTIFAMILY HOUSE IN 
ŠAĽA 

Likely demand for new roof top extensions in city Šaľa based on questionnaire survey is 
shown at Figure 4. The likely demand for this type of housing is quite high despite the fact 
that only one roof top extension project has been realized so far.  
Based on this demand the appropriate properties for roof top extension in Šaľa was 
identified. It is the multiple-family building with 38 housing units (28 two-bedroom, 7 three-
bedroom and 3 one-bedroom apartments) and 1 business premise was selected in the 
central part of the city in the area of Budovateľská Street. In this area no roof top extension 
project was realized in spite of the good technical and territorial potential for implementation 
of the roof top extensions.  
The multiple family houses in studied area are at present managed by condominium. 
Therefore it was important to find out their attitude to building of roof top extension. The 
responsible persons did not reject the idea, but expressed their primly attitude. 
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Figure 4 Location of the investigation area inside the city (Supernavigator, Ltd., 2010) (Google maps, 
2010) 

They pointed out mainly to the complexity of decision-making within the association. In each 
condominium some of its members oppose the majority. The selected apartment building is 
owned by 57 owners. In spite of the fact that the owner would obtain the part of the proceeds 
from the sale of the housing units built on the top of the building, some of the owners did not 
wish realisation of such operations. The problem is that they have no experience or sense of 
experience with finding partners and implementation of development project. Thus 
condominium members condition their consent to an extension of residential buildings on:  

 possibility to study and modify the project,  

 limiting the period of construction,  

 warranty to protect existing property owners against the damages during the 
construction works, 

 adequate cost "of building site on the roof" to the price of building site in city Šaľa (40 
to 50 € per m2). 

3.1 Estimated construction costs of roof top extension using traditional materials 

(Construction option 1) 

The apartment building comprises two interrelated parts with two and three floors. On the two 
floors section the superstructure with 2 floors can be built and the three floor section the 
superstructure with one floor may be constructed. The "building site located on the roof" is 
858 m2, of which 588 m2 is situated over 2 storeys and 270 m2 over 3 storeys part. The 
estimated market value of the roof which can be used to build the roof top extension 
represents: 858 m2 x € 40 = € 34,320. The final price depends on the agreement between 
the investors and owners. 

Two-bedroom apartments are most common housing units in the studied area in Šaľa. It is 
not surprising that there is rather demand for 3 room apartments. Based on the demand the 
designed roof top extension is considered the location of three and one-bedroom apartments 
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in a ratio 70:30. The composition of new built apartment area comes out from facts that now 
in Šaľa is a great interest in the three bedroom apartments and also that our main target 
group consists of young families with children. The planned floor area of three-bedroom 
apartments is 80 m2 and one-bedroom apartments is 40 m2. Thus it is possible to build 10 
three-bedroom and 5 one-bedroom apartments. Floor space may vary slightly depending on 
a particular architectural design, while maintaining the maximum floor area of 80 m2. The 
total planned floor area of all flats is 1,000 m2. The cost of 1 m2 of construction site equals 
€ 34.5. 
Estimation of construction costs using traditional materials is based on the price analysis, 
which was done based on “Proceedings of indicators of the average budget price” (UNIKA, 
2009) that is valid on Slovak market. The costs of implementing the roof top extension are 
€ 745 per m2, including the costs of preparing project documentation and engineering. 
Construction costs of rooftop extension have to take into account also the cost of 
construction of 2 new elevators positioned outside the apartment building. The lift Schindler 
3100 designed for residential buildings up to 5 floors can be successfully used. Indicative 
costs are after a consultation with Schindler business representation in Slovakia set to 
€ 55,000. Total cost per m2 of floor space, including the purchase of building site and an 
aliquot part of the cost of building elevators are € 834.5. Distribution costs are estimated at 
5% of the total cost and it is considered a 10% risk and a 5% profit margin for the developer. 
The total price of 1 m2 of new housing unit is € 1,012 / m2. 
Table 1 Summary of the preliminary calculation of price per 1 m2 floor area of new dwelling in roof top 
extension using traditional materials – Construction option 1 

The cost of 
building 

site 
 

€/m2 

The cost of 
training and 

project 
documentation 

€/m2 

The 
cost of 
elevator 

 
€/m2 

Implementation 
costs 

 
 

€/m2 

Distribution 
costs 

 
 

€/m2 

Risk 
premium 

10% 
 

€/m2 

Profit 
margin 

5% 
 

€/m2 

Total 
 
 
 

€/m2 
34.5 40 55 705 42 87.6 48 1,012 

 

3.2 Estimated construction costs of roof top extension using experimental 

prefabricated construction SOLTAG (Construction option 2, 3) 

It is assumed that the roof top extension using prefabricated construction SOLTAG will be 
applied only in the second – lower part of the investigated multifamily house. The proposition 
is to build six 3 bedroom apartment units slightly modified so that the total floor area of each 
one does not exceed 80 m2. The cost of purchasing a “building site on the roof” in this case is 
588 m2 x € 40 = € 23,520. One square meter of floor area of new apartment costs € 49. The 
cost to implement extensions without technological devices represented € 1,346 / m2. This 
data were provided by expert from Czech Republic and were correct for the years 2007/2008 
(Hodina M., 2008). The data are confronted with the reference project – the energy saving 
prefabricated low-floor area family house named "Largo 92" from Rýmařov RD company (RD 
Rýmařov Ltd., 2010), which covers 80.01 square meters of floor area. Actual cost of 
implementation of "turnkey house" without a foundation and transportation costs is € 912.5 / 
m2 including 19% VAT. Transportation costs, according to the consulting company with 
Slovak representation, represents € 45.5 / m2 (total € 3,650 / dwelling unit) for Šaľa. 
Preparation costs for the construction of existing roof, including preparing the connection to 
infrastructure and adaptation of the project to multifamily house roof top extension are 
estimated at € 200 / m2. Thus fixed price per m2 of new building is € 1,158 / m2. This 
represents a 16% decrease in prices compared to 2008. The price decrease is related to the 
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extension of the use of low-energy prefabricated construction solutions in practice and the 
current global crisis, which affected construction industry as well. It is assumed an analogous 
decrease is valid also for the supplied technologies. 

The total costs, including the delivery of technology was roughly € 2,600 per m2 in the year 
2007/2008. After including the 16% of price decline, the estimated cost would be € 2,260. 
This amount does not include the construction costs of a new elevator to the apartment 
building from the outside. Cost of extension of the elevator shaft with an elevator Schindler 
3100 are € 27,500. The costs of the lift calculated for 1 m2 of floor space of the new dwelling 
is € 57. Total cost per m2 of floor space without technological equipment, including costs for 
land is € 1,264 and € 2,366, including technological equipment. Distribution costs are 
estimated at 0.5% of the total cost and it is considered a 20% risk premium for the developer. 
The risk premium is twice as high as in the case of using classical building technologies, 
since the developer is coming to the market with innovative solutions whose success is not 
guaranteed. The profit margin attain only 2.5%, because it is the realization of a unique 
project that will raise the image of developer, and therefore the developer may be willing to 
give up part of the profit. It is also assumed that the distribution costs will be reduced, 
because the success of this unique project will depend on the decisions of a small group of 
potential customers. Thus the proposed price per m2 of new housing unit will be € 1,563 per 
m2 (Construction option 2, without technological equipment) and € 2,926 per m2 
(Construction option 3, including technological equipment). 

Table 2 Summary of the preliminary calculation of price per m2 floor area of new dwelling in roof top 
extension using experimental SOLTAG prefabricated construction option 2, without technological 
equipment 

The cost of 
building 

site 
 

€/m2 

The cost of 
training and 

project 
documentation 

€/m2 

The 
cost of 
elevator 

 
€/m2 

Implementation 
costs 

 
 

€/m2 

Distribution 
costs 

 
 

€/m2 

Risk 
premium 

10% 
 

€/m2 

Profit 
margin 
2,5% 

 
€/m2 

Total 
 
 
 

€/m2 
49 58 57 1100 7 254 38 1,563 

 

Table 3 Summary of the preliminary calculation of price per m2 floor area of new dwelling in roof top 
extension using experimental SOLTAG prefabricated Construction option 3, including technological 
equipment 

The cost of 
building 

site 
 

€/m2 

The cost of 
training and 

project 
documentation 

€/m2 

The 
cost of 
elevator 

 
€/m2 

Implementation 
costs 

 
 

€/m2 

Distribution 
costs 

 
 

€/m2 

Risk 
premium 

10% 
 

€/m2 

Profit 
margin 
2,5% 

 
€/m2 

Total 
 
 
 

€/m2 
49 113 57 2147 12 476 72 2 926 

3.3 Benefits offered by different construction solutions (Construction options) 

Each of the investigated construction options of the superstructure designs to the extension 
of a residential building meets the Slovak technical standards and legislative regulations. It is 
using traditional designs and materials offered by present day standards of current new 
buildings in each area. Housing unit developed with classic design and materials that meets 
the current requirements consumes roughly 85 kWh/m2 of energy per year, of which 63% 
represents the heating, 21% domestic hot water and 16% lighting. Annual energy 
consumption for the apartment with an area of 80 m2 thus makes 6.8 MWh per housing unit 
and per year. 
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Experimental prefabricated construction SOLTAG offers several advantages over 
conventional construction. In the construction phase there are: 

 more precise design details of construction, 

 lower volume of waste production and more effective waste management, 

 wood based materials are used largely for the manufacturing of the construction, 

which are considered a renewable and CO2 neutral source, 

 significant reduction in the construction process and less risk of damage to 

existing dwellings due to inclement weather during the construction process, 

 and the modern design with a flexible interior and high standard of living. 

If it is assumed that the construction SOLTAG is applied without technological devices then 
the average annual energy consumption for heating and domestic hot water accounts for 60 
kWh/m2. If solar collectors with a total area of 175 m2 and other technological equipment are 
used, new apartments become energy self-sufficient. Specific annual energy consumption of 
the apartment with an area of 80 m2 in the first case is 4.8 MWh/dwelling unit/year in the 
second case 0 MWh /dwelling unit/year. 
The proposed offering price for an exclusive three bedroom apartment in the superstructure 
realized by developers using modern design SOLTAG Construction option 2 and 3, would 
represent a 80 m2 x € 2,926 = € 234,080 per 3 bedroom apartment. Total offering price of 6 
apartments thus exceeds the offering price of 15 flats built in the traditional way. 
Such price is very high for the potential buyers. The survey among the citizens of Šaľa has 
shown that one of the most important factors for the selection of the suitable housing unit is 
the price. (See figure 5) 
 

 

Figure 5 Which factors do you prefer in selecting a suitable housing (select the three most important 
factors and the precise sequence numbering)? (Source of data: questionnaire survey) 

The price of the SOLTAG housing rooftop extension almost equal the price of the family 
house in Šaľa, and that of course means that nobody would be willing to buy such housing. 
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The developer would maybe be able to sell the SOLTAG housing unit in the capital city of 
Bratislava in the most attractive locations, but even there the success is not guaranteed. 
In order for ecological construction to deliver change for the better, the progress in the field of 
building technologies and construction materials must lead towards reducing energy 
consumption which is required for procurement and functioning of buildings, the improvement 
of the quality of internal and external environment and at the same time for ameliorating the 
availability of new technologies for broad variety of different customers.  

Availability of new environmental technologies is influenced by the amount of direct and 
operating costs and the capacity of producers and developers to meet the market demand. 
As follows from the reasoning in this paper, the direct costs are the major barrier to rapid 
diffusion of new progressive solutions. The price of new technologies is affected negatively 
by the high initial investments in research and development, low competition in the market 
and due to the higher costs compared with traditional solutions and still missing economy of 
scale of production. 
The diffusion of new technologies of the roof-top extensions in the free market can take too 
long, or it may happen that some environmentally beneficial, but expensive solutions will not 
be accepted. If it is taken into account that the fast diffusion of new environmental solutions 
is in the public interest, then the role of the public sector is to prepare and implement the 
necessary measures that will enable to compensate the imperfections of market conditions 
and to promote the diffusion of energy savings and environmentally friendly solutions in the 
housing sector. (Špirková, D., Zajacová, J., 2010.) 

4 MODELLING OF LIFE CYCLE COST ROOF TOP EXTENSIONS 

"Modelling can be defined as tangible or intangible reproduction and examination of real 
existing object with another, usually artificially constructed object, in which are expressed 
only selected features, properties, and relations to the original object." (Fiala, 2006) In 
compiling our model of life-cycle costs (LCC) superstructure housing complexes for a period 
of 30 years will be based on theoretical and practical results of the analysis which is 
presented in previous chapters of this paper.  

 

Figure 6 Expected costs per m2 of new roof top extension in next 15 years 
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The objective of the modelling is to identify and to describe economic measures, which can 
support the development of the roof top extensions of residential homes in Slovak cities 
using experimental prefabricated structures, and renewable materials that integrate 
equipment for power generation from renewable energy sources.  

In the model the different scenarios of the rooftop extensions are modelled based on life 
cycle costing.  The costs are examined for the period of 30 years. 
 
The proposed model simulates the estimated size of the benefit provided by using different 
design construction options, acquisition costs, operating costs and the public incentives. 
Each factor will be simulated by various parameters. It is assumed that the future private 
owners are going to finance the purchase of the new apartments partly from their own 
sources (25%) and partly from housing loans (75%). It is assumed that they will take the 
affordable loan from State Housing Development Fund (eligible amount may not exceed 
€ 52,300; the interest rate is 2%) and additional commercial bank loan with 5.3% interest 
rate.  
The two scenarios of further diffusion of energy–savings and environmentally friendly 
technologies in Slovakia are assumed in the model: 

 Scenario of natural diffusion of innovative environmentally progressive solutions in 

the construction industry - "ground-level scenario", 

 Scenario of the process of fast diffusion of innovative environmentally progressive 

solutions in construction - "optimistic scenario".  
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Figure 7 Scheme for financial and mathematical model of life-cycle costs of roof top extension using 
various construction designs 

5 THE RESULTS OF LIFE CYCLE COST MODELLING 

Lifecycle costs of construction options - "ground-level scenario”. Based on modelling results, 
it is expected that differences in LCC for 30 years between construction options 2 and 1 will 
be equal in the period of 15 years. Differences in LCC for 30 years between construction 
options 3 and 1 will not be equal in the 15 year period examined. Modelling results are 
shown on Figure 8.  
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Figure 8 „GROUND LEVEL SCENARIO“ - Difference in the volume of net present value of LCC in period of 
time 30 years using various construction design 

Life cycle costs of construction options - "optimistic scenario". The difference between the 
two scenarios is that in the "optimistic scenario" the state takes further action on reducing 
energy intensity of country„s operation, and therefore introduces environmental charges. In 
this case the state decides to charge of the total volume of greenhouse gases production, not 
just the part that falls under the emissions trading scheme of the European Community. 
Based on Western European experience (Ivanička K., 2010) it is supposed introduction of 
environmental charges in the model scenario since 2010. The calculated amount of 
environmental charges is € 19 per tonne CO2 and it is valorised each year by doubled 
amount of inflation. It is expected a gradual decrease in greenhouse gases.  
It is expected that such measure would support the expansion of new designs of roof top 
extension of MF houses described in Construction option 2 and 3. In the simulations the 
other measures focused on reduction of LCC during 30 years period are tested as well.  
One of them is the provision of housing loan for purchase of apartment in the roof top 
extension with 0% interest rate. Results of modelling that take into account this premise are 
shown in figure number 9. The annual amount of subsidies in 2011, according to our 
calculations would range in case of implementation 1,000 new housing units (500 
Construction option 2, 500 Construction option 3) in the amount of € 3.4 million, which is 
1.02% of the expected annual volume of environmental charges. 
Another measure is the provision of lump sum subsidy (or grant) for buying the flat in the new 
roof-top extension representing ¼ acquisition cost of the new flat. Results of modelling that 
take into account this premise are shown in figure number 10. The annual amount of 
subsidies in 2011, according to the calculations would range in case of implementation of 
1,000 new housing units (Construction option 2, 500 Construction option 3) in the amount of 
€ 45.73 million which is 13.75% of expected annual volume of environmental taxes. If the 
goal of the modelling would be to settle immediately differences between LCC of different 
construction options, then it would be necessary to increase the volume of subsidies. In the 
Construction option 2 the provision of lump sum subsidy representing 30% of acquisition 
costs is supposed, while in Construction option 3, lump sum subsidy representing 53.5% of 
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acquisition costs is stated. The amount of volume needed subsidies in 2011 would amount to 
€ 82.72 million which is 24.9% of the expected annual volume of environmental charges. 

 

Figure 9 „OPTIMISTIC SCENARIO“ - Difference in the volume of net present value of LCC in period of time 
30 years using various construction design, subsidy in form of special loan with 0% interest rate 

 

Figure 10 „OPTIMISTIC SCENARIO“ - Difference in the volume of net present value of LCC in period of 
time 30 years using various construction design, one-off subsidy in volume ¼ acquisition cost of the new 
flat 
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options is abound the same rate. The reduction of financial resources necessary to grant the 
extension of environmentally beneficial solutions comes from the combination of both forms 
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single 19% subsidy acquisition costs and the provision a soft loan with a 2% annual interest 
rate. Results of simulation based on these premises are shown on figure number 11. In this 
case it is expected that differences in LCC during 30 years period between construction 
options 2 and 1 shall be settled immediately. Differences in LCC for 30 years between 
construction options 3 and 1 will be equal in six years. Moreover, the use of this system of 
support is simple in terms of the amount of necessary financial resources. State can cover 
lump sum subsidies from tax reliefs for selected design solutions. 

 

Figure 11 „OPTIMISTIC SCENARIO“ - Difference in the volume of net present value of LCC in period of 
time 30 years using various construction design, subsidy in form of special loan with 2% interest rate and 
one-off subsidy in volume 19% of acquisition cost of the new flat 

Resources to provide subsidies to reduce the interest rate for concessional loans in 2011 are 
€ 1.89 million, which is 0.57% of the expected annual volume of collected environmental 
charges. Rest of environmental charges can then be used to reduce the energy intensity of 
existing building stock and other areas of the economy. Some of it may also be used to grant 
research and development of new construction and design solutions, which is an important 
prerequisite to promote the reduction of prices of progressive structures. After the settlement 
of differences in LCC for 30 years of design solutions it is possible to gradually reduce the 
amount of subsidies. By providing subsidies we suggest waiving provisioning of subsidies 
when LCC will be the same for each construction option in 20 years. 

6 CONCLUSION  

Measures to promote the transfer of new environmental technologies into 

practice 

The acceleration of implementation of environmental technologies in construction can be 
catalyzed by encouragement of business start-ups in the framework of existing national 
system of support for small and medium enterprises. New businesses in the construction 
industry should focus on development and manufacturing of new flexible structures in the 
construction of housing units based on renewable materials. The development of new 
solutions should involve Slovak technical universities, which in addition to their professional 
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capacities could also use the creative potential of students of engineering and doctoral 
studies. Involving students should have a double effect as it would also help to deepen 
students' environmental thinking. 

Measures to increase the demand for environmentally friendly rooftop 

extensions 

Environmental charges are additional financial resources for environmental investments and 
they are an important instruments for reduction the differences in LCC between constructions 
built traditional way and environmentally progressive design. They create pressure to 
improve energy efficiency and to reduce energy consumption, and thus contribute to the 
predictable rise in energy prices. By doubling the environmental charges the environmentally 
friendly construction technologies may become more viable options for the developers. The 
other important measure may be the further diffusion of "Green Public Procurement (GPP)”. 
This is a new method of procurement by which public authorities integrate environmental 
characteristics into the procurement process. Public sector together with the households 
should be the most important pillar of the new market for “green goods and services ". 
Measures to guarantee return on investment 

Economic efficiency of use of renewable sources of energy and energy-efficient solutions 
depends on energy prices and on the amount of allowances applicable to emissions trading. 
The public sector has to guarantee a minimum purchase price of electricity produced from 
renewable resources and also the minimum price per unit of emission allowances. 

Measures to amend existing legislation and technical standards  

The aim is to adopt new legislative measures so that the prescribed stringent criteria would 
be able to be fulfilled only by those entities that use new technologies. 
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