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Summary 

This paper presents results of the cost-effectiveness evaluation of applying energy efficient, 
the best available technology (BAT) in Poland for main parts of buildings envelopes 
including massive walls/roofs and wood-framed structures, windows and metal-framed 
curtain walls. The possible reduction of thermal transmittance was taken into account 
resulting from the use of the best available solutions instead of the most currently used.  
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1 Methodology and scope of analyses 

Energy efficiency of buildings is one of the vital research topic aimed at reducing of the 
energy consumption, associated with greenhouse gases emission and at increasing the use 
of renewable energy resources. The effectiveness of technical solutions can be determined 
by a relation between its technical performance, economical cost and environmental 
influences [1]. 

Analyses were based on calculations of the net present value of 30-years investments 
in applications of the best structural-material solutions instead of the most currently used 
as the example of a simple estimation of their effectiveness due to the economical- 
-environmental aspect. The application of technical solutions is characterized by lower 
value of its thermal transmittance. It is related to the additional initial costs but also 
generates financial effects during the building’s use period resulting from the reduction of 
energy (heat) losses and enables the reduction of environmental impacts by the 
conservation of the energy resources and decreasing emissions to the environment. 
A positive value of such investments indicates the possibility of economically and 
ecologically effective technical progress. 
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The NPV-values were calculated from the formula: 
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in which: 
 n   – the number of years, 
 rd  – discount rate, 
 Ei  – financial effect, in €/m2, 
 N0 – additional initial cost resulting from the application of the best available 

technical solutions instead of the currently most popular, €/m2. 

The values of financial results EFi in ”i-year” were calculated from the formula: 

ienihi kSUEF ,,
*   (2) 

in which: 

  – the reduction of thermal transmittance of the envelope’s element 
resulting from the application of the best available technical solutions 
instead of currently the most often used, 

*U

  – number of ”degrees-hours” of heating season in the ”i-year”, ihS ,

  – the price of 1 kWh in the ”i-year”.  ienk ,

The values assumed for the calculations are given in table 1. 

Tab. 1 Calculations data 

Description Value Unit 
n – the number of years of the calculation period 30 Year 
rd – discount rate 2,3,4,5,6,7,8,9,10 % 

0,05 € 
minimum and maximum price for 1 kWh in Poland [2] 

0,15 €  
increase rate of energy prices [2] 5 % 
average number of “degrees-hours” of heating season in Poland [3] 88,5·103 K·h 
factor of annual decrease of the number of "degrees-hours" [4] 0,4 % 

2 Results 

The possible reduction of thermal transmittance of main types of buildings envelopes 
components (massive walls/roofs, wood-framed structures, windows and metal frame 
curtain walls) is given in figure 1. The calculation results of NPV-values [1] for each type 
of the components are given in figures 2 a. b. c. d. 
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Fig. 1 The possible reduction of thermal transmittance of main parts of buildings envelopes 

3 Conclusions 

In the assessment of energy efficiency technical solutions should be taken into account the 
environmental and economic aspects in order to determine the expected long-term effects 
of their use in the building. Particularly it is desirable to reducing energy losses and 
negative environmental impact while complying with the criterion of cost-effectiveness. 

Results of the cost-effectiveness assessment of applying energy efficient, the best 
available technology in Poland for main parts of buildings envelopes indicate that 
maximum viable values of initial investment costs are on average about: 

▪ 55 Euro/m2 for metal-framed curtain walls,  
▪ 50 Euro/m2 for windows, 
▪ 25 Euro/m2 for massive walls/roofs, 
▪ 20 Euro/m2 for wood-framed structures. 

These values indicate the cost-effectiveness of the use of best available technologies 
(possibility of economically and ecologically effective technical progress) for different 
types of building elements in the current conditions in Poland.  
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 a)        b) 

  
 c)        d) 

Fig. 2 NPV-values for a) curtain walls, b) windows,  
c) massive walls/roofs, d) wood-frame structures 
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