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BACKGROUND AND MOTIVATION

▪ Buildings are responsible for approximately 40% of energy 

consumption and 36% of CO2 emissions in the EU [1].

▪ At the same moment, the building sector has the highest 

potential for delivering significant and cost-effective GHG 

reductions [2].

▪ Countries shall have estimations of their building stocks 

potential to contribute to climate change mitigation goals

[1] European Commission, Buildings, (2018). https://ec.europa.eu/energy/en/topics/energy-

efficiency/buildings (accessed April 10, 2018)

[2] United Nations, Buildings and Climate Change: Summary for Decision Makers, 2009. doi:10.1127/0941-

2948/2006/0130
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OBJECTIVES
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OBJECTIVES

To contribute to the national discussion of the GHG emissions 

saving potential by:

▪ Reviewing the renovation options of the existing building 

stock

▪ Defining renovation scenarios

▪ Quantifying the potential of CO2 savings for each scenario 

towards 2050

▪ Considering potential impact of the future reduction of 

emission factors

▪ Evaluating the potential share of building stock on the 

national GHG emissions savings
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METHODS
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METHODS
▪ Inventory of the Czech building stock

▪ Modelling energy consumption of the Czech building stock

▪ Defining renovation scenarios towards 2050

▪ Defining scenarios of shares of energy sources in future energy consumption and 

BIPV uptake potential

▪ Modelling energy consumption of residential and non-residential building stocks 

in scenarios

▪ Identification of the CO2 emission factors

▪ Quantifying the potential of CO2 savings for each scenario towards 2050

▪ Conducting sensitivity analysis reflecting the future reduction of emission 

factors

▪ Evaluating the potential share of building stock on the national GHG emissions 

savings
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INVENTORY OF THE CZECH BUILDING STOCK

▪ Data from censes from the Czech Statistical Office

▪ ENERGO 2015 census

▪ Buildings 1-99 survey (2018)

▪ Data from national EPC registry provided by the Czech Ministry of 

Industry and Trade

▪ Data on renovations from the Czech associations
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CZECH BUILDING STOCK MODELLING

Modelling:

▪ Residential building stock

▪ Based on stochastic model of 1000 single family and 

multifamily houses

▪ Non-residential building stock

▪ Based on real models of 100 representative buildings

▪ Extrapolated to whole building stock per m2

▪ Results calibrated by the data from energy audits and 

national inventories of energy consumptions
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DEFINING 4 RENOVATION SCENARIOS TOWARDS 2050

▪ Baseline Scenario

Corresponds to the state-of-the art policy without any improvements 

(business as usual) 

▪ Governmental Scenario

Defined by the Ministry of Industry and Trade for the policy steering

▪ Progressive Scenario

Continuous deep energy retrofitting of the Czech building stock

▪ Hypothetical Scenario 

Fast deep energy retrofitting of the Czech building stock



Shares of renovation depths in the Czech building stock 

in time, according to the four scenarios 

Baseline Governmental

Progressive Hypothetical



Scenarios of shares of energy sources in future energy consumption



Considered yearly amounts of electricity production in GWh 
from building-attached and building-integrated photovoltaics



CO2 emission factors applied in the calculations



Variant scenarios for CO2 emission factors 

applied in the sensitivity analysis

for 2050
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EVALUATING THE POTENTIAL SHARE OF BUILDING 

STOCK ON THE NATIONAL GHG EMISSIONS SAVINGS

According to the last national commitment in 2016, the Czech 

Republic supports the decarbonisation plan of the EU, but can 

contribute only by 80 % reduction of GHG in 2050 (compared to 1990) 

- National 2050 target 32.8 Mt CO2

- NIR: national CO2 production was 106.6 Mt CO2 in 2016

- According to our calculations CO2 emissions from operation of 

building stock were 36.9 Mt CO2 (34.6 %)

Virtual target for building stock in 2050 (equal contraction):

- 34.6 % X 32.8 = 11.4 Mt CO2
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RESULTS
Image credit: traffective.com



A simplified overview of the modelled final energy annual consumptions [PJ]



Comparison of CO2 reduction potential of all scenarios



Summary of scenarios including outcomes of the sensitivity analysis [Mt CO2]

Scenario 2016 2050 

without PV

2050

with PV

Target At least 11.4 At least 11.4

Baseline

36.9

26.7 20.8

Governmental 23.5 17.5

Progressive 18.5 7.1

Hypothetical 17.7 4.8

EF2 EF3

5.8 4.4

4.2 3.5
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UNCERTAINTIES

▪ Emission factors 

▪ Current for the electricity from the national grid

▪ Simplifications for the renewables – zero emission factors

▪ Future emission factors

▪ Future development of shares of energy sources

▪ Future development of the building stock

▪ Changes of energy consumption in buildings due to changing 

climate

(Study does not consider embodied emissions, which are allocated to 

industry, but would be significant and might be hard to achieve)
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CONCLUSIONS
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CONCLUSIONS

▪ If the (weak) national commitment of 80 % GHG reduction 

is to be achieved (and buildings are to take the 34,6% 

share), the at least the Progressive scenario has to be 

followed

▪ Hypothetical scenario combined with reduced emission 

factors of electricity, gas and district heating enables 

almost complete decarbonisation, but to achieve it bold 

actions and high investments are needed now



MORE DETAILS



24

THANK YOU FOR ATTENTION!

antonin.lupisek@cvut.cz

This work has been supported by the Ministry of Education, Youth and Sports within the project 

INTER-EXCELLENCE No. LTT19022 

CESB22

Prague

200+ abstracts

4-6 July 2022

www.cesb.cz


