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Building performance requirements
… a brief history

Next EPBD
No changes expected

EPBD 2010
Cost-optimal building performance levels

EPBD 2002

Set building performance 
requirements

No clarification on the ambition 
level

Building performance requirements are a key 
element in European building codes



Setting energy performance requirements 
with the cost-optimal methodology

• Comparison report between energy 
performance requirements and calculated 
cost-optimal levels

• EC provides a comparative methodology 
framework

• Discrepancy between cost-optimal level 
and minimum energy performance 
requirements should not exceed 15%

• If national requirements less ambitious 
than cost-optimal  justify the gap 

• If gap cannot be justified  plan on how 
to reduce the gap

The cost-optimal level is defined as “the energy
performance level which leads to the lowest cost during
the estimated economic lifecycle”



Different packages cost calculations



Concept of cost-optimal building 
performance requirements



Implementation steps
Definition of reference 

buildings (new & 
existing)

Definition of packages 
of energy performance 

measures Framework conditions:
Investment costs, interest 
rates, energy prices etc.

Framework conditions:
Climate, geometries, 

system performance etc.

Calculation of financial 
performance for set of 

packages

Calculation of energy 
performance for set of 

packages

Overview of financial 
performance of packages 

of measures

Overview of energy 
performance of packages 

of measures

CURRENT building 
performance requirements

NEW building performance 
requirements

Delivered energy

New targetComparison



Reference buildings – e.g. Germany

• Identify at least one reference building for new buildings and at 
least two for existing buildings for the following categories

• Single-family buildings
• Apartment blocks/multi-family buildings
• Office buildings
• Other non-residential

• Simple geometries and reproducible in practice



Example of references for 
existing buildings - Belgium



Selection of packages of measures

Reference case which reflects actual regulations

At least 10 calculated packages in addition to the 
reference case

Based on existing or planned national standards or/and on 
widely accepted ones

Very ambitious packages of measures should be included 
• To estimate the financial and environmental implications of nZEB requirements



Energy performance calculation scheme



Cost categorisation according to 
the framework methodology

Source: Ecofys (from European Commission) 



Costs of materials, work and equipment

Costs assessed on country, regional or climate zone level

Average price for building owner

Including (private perspective) or excluding (societal 
perspective) all applicable taxes

Including (private cost calculation) or excluding subsidies 
(societal cost calculation)

Including installation costs

Accurate information is missing  stakeholder involvement



Estimated economic lifetime

Example economic lifetime Belgium
Schools and residential 

buildings: 30 years Offices: 20 years

Option: guidance in standard EN 15459 
and other standards

Countries estimate economic lifetime of 
building elements and entire building



Parameters impacting the outcomes

Discount rate

Perspective: 
financial or macro-

economic

Energy Price 
Development

These parameters have not 
been pre-set and MSs made 
use of the possibility to adapt 
to local circumstances
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Macroeconomic 

Perspective

3% EC

Discount rates have to reflect the actual costs 
of capital for long-term mortgages or the 
expected minimum return on investment in 
case of self-financing
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Example Germany - Single Family Home

• Global costs for SFH 
• All heat supply 

systems 
• High energy price 

development
• Discount rate 1 %



Example Belgium

• Optimisation calculation for a residential unit – different combinations micro 
and macro, with and without subsidies

• Calculations from private and macroeconomic perspectives lead to the same 
cost-optimal point, yet to lower global costs

Cost-optimal is rather a 
range than a single point



Single Family House reference 
building BE-Flanders

School reference building BE-Flanders



Assessment of cost optimal calculations 
in the context of the EPBD (2015)

Overview of the conformity of the country reports per 
category after the final assessment

Source: Ecofys



Overview of main issues

Scope • Renovation – calculation for building elements AND
building level

Reference buildings • Renovated building

Measures
• < 10 packages
• nZEB

Global cost
• Investment and maintenance costs
• Lifetimes
• 2 perspectives (micro & macro)

Derivation of cost 
optimal • No calculation of gaps

Plan to reduce the 
gaps • No plan available
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Implementation timeline



Considering the multiple benefits?

Economic Stimulus

Health, wellbeing & productivity

Energy System Benefits

Increased performance



The Buildings Performance Institute Europe

Promotes policies and support 
instruments to increase the 

energy performance of 
buildings

European 
not-for-
profit 

think-tank
Brussels, Bucharest, 
Berlin and Warsaw

In operation
since 2010 

Knowledge, 
policy, 

implementation
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