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Cost optimality in the EPBD recast 

●  Art. 5 of the recast Energy Performance of Buildings Directive 
(EPBD, Directive 2010/31/EU) requires EU Member States to 
take into account cost optimality when defining energy 
performance requirements 

●  COMMISSION DELEGATED REGULATION (EU) No 244/2012 of 
16 January 2012 supplementing Directive 
§  methodological approach 
§  calculation periods 

●  In many areas national flexibility 
§  construction cost, maintenance cost 
§  life-times of building elements 
§  discount rates 
§  energy prices and future trends 
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Common terms and 
definitions are e.g. 
in UNI EN ISO 
13790 
A list of all the EN 
standards is 
presented in the 
“Umbrella 
Document” 
 
Diagram taken from 
the “cost-optimal 
methodology”, 
(produced by 
eERG) 

 
Energy performance calculation 
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Cost categories to be taken into account 
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Overview on 
the process 

source: Ecofys for BPIE 
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Comparison	  

New	  target	  

Update/	  
reporting	  cycle	  

Improvement	  of	  framework	  conditions	  

Comparison	  
Environmental	  

Targets	  	  
(e.g.	  for	  2020	  of	  

nZEB)	  

Current	  minimum	  
requirements	  

New	  minimum	  
requirements	  

Economic	  Optimum	  

	  

Overview	  of	  energy	  
performance	  of	  	  

packages	  of	  measures	  

Overview	  of	  financial	  
performance	  of	  packages	  of	  

measures	  

delivered	  
energy	  

Calculation	  of	  energy	  performance	  for	  set	  of	  
packages	  (current	  requirements	  and	  beyond)	  

	  
	  

(31	  CEN	  Standards	  for	  EPBD)	  

𝐶"(𝜏) = 𝐶$ +%[%'𝐶%,&(𝑗) × 𝑅)(𝑖)* −  𝑉,,-(𝑗)
-

&-..

	  

Calculation	  of	  financial	  performance	  for	  set	  of	  
packages	  

(Net	  Present	  Value)	  

Definition	  of	  reference	  buildings	  	  
(new	  buildings	  and	  existing	  stock)	  

Definition	  of	  packages	  of	  energy	  performance	  
measures	  (current	  requirements	  and	  beyond	  

incl.	  nZEB)	  

Framework	  conditions:	  
climate,	  geometries,	  system	  performance	  etc.	  

Framework	  conditions:	  
investment	  costs,	  interest	  rates,	  energy	  price	  

etc.	  



Example No. 1 
Office buildings in different climates new 

construction 
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Reference Building 
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Variants of envelope and passive 
features 
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Other core assumptions 

9 



Klemens Leutgöb, e7 
Lorenzo Pagliano, Paolo Zangheri, e-ERG 
 

Results financial perspective 
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Example No.2 
Single family houses in Austria 

new construction 
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Reference building 
●  Simple form of the reference building 

§  gross floor area of 221 sqm 
§  two storeys 
§  surface-volume ratio of 0.68 
§  window area: ~ 15% 

●  construction type: brick structure plus insulation 

●  two variants of energy supply 
§  pellets boiler 
§  heat pump 
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overview on variants 
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No. quality of 
envelope 

ventilation system heating supply 
system 

RES-solar 

1 NHD-line 16 no pellets no 
2 NHD-line 14 no pellets no 
3 NHD-line 12 no pellets no 
4 NHD-line 10 no pellets no 
5 NHD-line 8 no pellets no 
6 NHD-line 16 ventilation pellets no 
7 NHD-line 14 ventilation pellets no 
8 NHD-line 12 ventilation pellets no 
9 NHD-line 10 ventilation pellets no 

10 NHD-line 8 ventilation pellets no 
11 NHD-line 16 no heat pump no 
12 NHD-line 14 no heat pump no 
13 NHD-line 12 no heat pump no 
14 NHD-line 10 no heat pump no 
15 NHD-line 8 no heat pump no 
16 NHD-line 16 ventilation heat pump no 
17 NHD-line 14 ventilation heat pump no 
18 NHD-line 12 ventilation heat pump no 
19 NHD-line 10 ventilation heat pump no 
20 NHD-line 8 ventilation heat pump no 
21 NHD-line 6,4 ventilation as 

heating system 
heat pump no 

22 NHD-line 4,4 ventilation as 
heating system 

heat pump no 

23 NHD-line 14 no pellets solar-thermal 
24 NHD-line 10 no pellets solar-thermal 
25 NHD-line 14 no heat pump PV 
26 NHD-line 10 no heat pump PV 
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Main input paramters and assumptions 

●  use of market-based construction costs widely discussed with 
relevant interest groups 

●  differentiated life-times for building elements 
§  insulation: 60 years 
§  windows, heating and ventilation distribution systems: 35 years 
§  heat supply (boiler, heat pump, central ventilation system, solar 

systems): 20 years 

●  energy prices 
§  starting price pellets: 0,05 €/kWh 
§  starting price electricity heat pump: 0,1655 €/kWh 
§  yearly increase of 4% in real terms – as compared to ~ 2.8% according 

to EU ENERGY TRENDS TO 2030 (2009) 

●  private investor’s perspective  inclusion of VAT 

●  discount rate: 2% in real terms 
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results for heat supply system pellets 
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results for heat supply system heat pump 
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assessment of driving factors 

●  generally robust results  very little changes in sensitivity 
analyses 
§  lower energy price increase 
§  higher discount rate 
§  shorter life-times of some building elements 

●  more observable changes in the results only if concentrated 
„bias into one direction“ for a bundle of input parameters 

●  more important: construction cost data cost differences 
between different qualities 
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Elements of a quality check for cost 
optimality calculations 
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Plausibility of results 

●  Cost curves for comparable variants are rather flat  
§  difference in global cost < 100 €/sqm) 

●  There exist cost-optimal solutions that are below actual 
building regulations 

●  comparative disadvantage of heating dominates climates 
§  In heating dominated climates the most energy efficient variants (“nZEB 

variants”) are not cost-optimal yet; 
§  In Southern European climates (dominated by cooling) selected “nZEB 

variants” are already cost-optimal or very close to cost optimality; 

●  energy carriers with low variable cost move cost optimum to 
“the right side” 

●  variants with higher comfort levels have higher global costs 
§  example: variants with ventilation systems 
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plausibility of driving input parameters 
and core assumptions 

●  plausibility of the selected reference building 
§  size, shape, share of windows areas etc. 

●  selection of variants 
§  most plausible variants covered? 
§  nZEB variants covered? 

●  quality of cost data 
§  market-based, consolidated information source 

●  concentrated bias into one direction for a bundle of input 
factors 
§  relationship between energy price development and discount rate 
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Methodological short-comings 

●  Completeness of the cost elements considered 
§  especially maintenance cost is often forgotten 

●  Differentiation of life-times of building elements 

●  Provision for residual value 
§  can be checked through sensitivity analysis regarding to life-times 
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Conclusion: Brake or Accelerator 
towards nZEB 

●  Expectation: cost optimality calculations should show 
economically viable room for further tightening of the building 
regulation 
§  (very) flat cost curves à no cost optimal point, but rather broad area of 

cost optimality 

●  The very energy efficient solutions with considerable RES-
share (“nZEB-variants”) still have slightly higher global cost 
§  probably with exception Southern European climates 
§  need for some political courage beyond the simple economical 

argument  
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