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Energy performance regulation in buildings

Å Controlling and  directing the demand change

Å How much and which energy is used in buildings

Å Straightforward for new buildings, more complicated for existing

Å Not directly linked to policies for energy production, however the 

both are important:

ïGenerates the demand change in the existing market with 

consequences for developments in the production side

Å Buildings account for 41% of primary energy use in EU (Eurostat) being the 

largest single potential for energy savings
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Energy performance (EP) of buildings

Å EP-rating sums up all delivered energy (electricity, district heat/cooling, 

fuels) into a single rating with relevant weighting factors (EN 15603)

Å ñRelevantò weighting factors for energy sources (energy carriers) are 

the key issue for accountable energy performance requirements

Delivered energy Building A Building B 

Electricity, kWh/(m
2
 a) 100 50 

District heat, kWh/(m
2
 a) 50 100 

Total, kWh/(m
2
 a) 150 150 

 
Å With weighting factors based on CO2 emissions (conservative example):

Delivered energy Building A  Building B 

Electricity, kWh/(m
2
 a) 100*2 50*2 

District heat, kWh/(m
2
 a) 50*0.8 100*0.8 

Total, kWh/(m
2
 a) 240 180 

 

EP 200
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CO2-emissions vs. primary energy concept

Å Primary energy use refers to the use of natural resources1

Å Nuclear energy causes the major difference:

ïPrimary energy factor of 2.8é3.0 because of the use of uranium

ïNo CO2-emissions at all (0 kg(CO2)/MWh)

Å For other energy carriers, the weighting factors are very similar 

independently of the use of primary energy or CO2 approach

Å somewhat higher weighting factor for electricity if primary 

energy approach is used (this study focuses on emissions)

Å weighting factors more complicated to determine for mix of all 

production sources as situation in Finland

1Definition (for a building): Non-renewable primary energy is the non-renewable energy used to 

produced the energy delivered to the building. It is calculated from delivered energy amounts of energy 

carriers, using conversion factors (EN 15603:2008).
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Case Finland

Å Study of CO2-emissions from electricity generation and district 

heat production:

ïHourly data of specific emissions from 2000-2007

ï Demand change analyses for electricity use

ï Demand change analyses for district heating use

ïCoupling with new capacity ïscenarios

ïDerivation of energy carrier weighting factors based on demand 

change analyses to show how much one energy carrier is more 

valuable than another on emission bases 



TKK

20.5.2009 J. Kurnitski © 2009

Electricity generation in Finland 2007 (GWh), in total 78 TWh
(Statistics Finland)

Hydro power

13991

18 %

Wind power

188

0 %

Separate 

conventional 

thermal power

14377

18 %

Nuclear energy

22501

29 %

Industrial CHP 

electricity

11430

15 %

CHP electricity

15330

20 %

Electricity generation in Finland

Electricity generation, 

average specific 

emission 2000-2007: 

273 kg(CO2)/MWh

894 

kg(CO2)/MWh

439 

kg(CO2)/MWh

0 kg(CO2)/MWh

0 kg(CO2)/MWh District heat production, 

average specific 

emission 2000-2007: 

217 kg(CO2)/MWh

220 

kg(CO2)/MWh
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Total emissions of electricity and district heat production 2007 (milj.t CO2),

in total 34.9 milj.t CO2

(Statistics Finland)

Total generation of 

conventional thermal 

power

21.7

62 %

Total production of 

district heat

7.3

21 %

Total production of 

industrial steam

5.9

17 %

Total emissions of electricity generation 2007 (milj.t CO2),

 in total 21.7 milj.t CO2
(Statistics Finland)

Industrial CHP 

electricity

2.2

10 %

Separate conventional 

thermal power

12.8

59 %

CHP electricity

6.7

31 %

Emissions of heat and power production
(calculated with benefit allocation method)

Å Electricity generation in Finland 2007:  78 TWh

Å District heat and industrial steam production 2007:  95 TWh
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Specific CO2 emissions of total electricity generation as a 

function of conventional thermal power 2006ï2008

Specific emissions calculated with benefit allocation method (Energy Statistics Finland 2008)


