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https://architecture2030.org/new-buildings-embodied/

carbonbrief.org

Buildings are responsible for

‚If the cement industry were a country, it 
would be the third largest emitter in the 
world.’

carbonbrief.org



An environmental assessment should cover

the whole life cycle of a product

LCA of buildings



Source: Oneclicklca.com

Whole building LCA



Environmental Product Declarations

www.bau-umwelt.com 

https://epd-online.com

Includes:

- Description of the 

product
- Building physical 

properties
- Raw materials

- Production process

- Use phase
- Waste treatment

- Life Cycle 
Assessment results



Whole building LCA

EN 15978: 

Sustainability of 

construction works



New residential building

Retrofit of a detached house 

Building level case studies



Retrofit of a Hungarian detached house

Figures: Péter Medgyasszay

‚Kádár cube’



Analysed alternatives

Wall 

insulation

Loft floor 

insulation

Window 

exchange

Space heating Domestic hot water Photo-

voltaics

Lighting

0. Reference - - - Old gas boiler Off-peak electric 

boiler

- Old light 

bulb

1. Insulated 13 cm EPS 20 cm mineral 

wool

Old gas boiler Off-peak electric 

boiler

- Old light 

bulb

2. Ins-windows 13 cm EPS 20 cm mineral 

wool

Triple glazed 

wooden

Old gas boiler Off-peak electric 

boiler

- Old light 

bulb

3. Condensing - - - Condensing gas 

boiler

Condensing gas boiler - Old light 

bulb

4.Ins-wind-

condensing

13 cm EPS 20 cm mineral 

wool

Triple glazed 

wooden

Condensing gas 

boiler

Condensing gas boiler - Old light 

bulb

5. Ins-wind-awhp 13 cm EPS 20 cm mineral 

wool

Triple glazed 

wooden

Heat pump, air-to-

water

Heat pump, air-to-

water

- Old light 

bulb

6. Ins-wind-awhp-pv 13 cm EPS 20 cm mineral 

wool

Triple glazed 

wooden

Heat pump, air-to-

water

Heat pump, air-to-

water

4 kWp

(20 m2) PV

Old light 
bulb

7. Ins-wind-pellet 13 cm EPS 20 cm mineral 

wool

Triple glazed 

wooden

Pellet boiler Pellet boiler - Old light 
bulb

8. Ins-wind-electric 13 cm EPS 20 cm mineral 

wool

Triple glazed 

wooden

Direct electric res. 

heater

Off-peak electric 

boiler

- Old light 
bulb

9. Ins-wind-cond-

LED

13 cm EPS 20 cm mineral 

wool

Triple glazed 

wooden

Condensing gas 

boiler

Condensing gas boiler - LED



Life Cycle Cost



Global Warming Potential (GWP)



Global Warming Potential (GWP)



New two-dwelling residential building

Source: Eszter Marosi 



Selection of EPDs

Source: Eszter Marosi



Analysed alternatives

External wall Internal floors Flat roof

1- RC-EPS

wall, RC slab

20 cm reinforced concrete

wall with 20 cm EPS insulation

25 cm reinforced concrete

slab, cement screed with

acoustic insulation

20 cm reinforced concrete

slab, bituminous vapour

barrier, EPS insulation, PVC

waterproofing

2- RC-rock

wool wall,

RC slab

20 cm reinforced concrete

wall with 15 cm rock wool

insulation

25 cm reinforced concrete

slab, cement screed with

acoustic insulation

20 cm reinforced concrete

slab, bituminous vapour

barrier, EPS insulation, PVC

waterproofing

3- Brick-EPS

wall, RC slab

30 cm hollow brick wall with

15 cm EPS insulation

25 cm reinforced concrete

slab, cement screed with

acoustic insulation

20 cm reinforced concrete

slab, bituminous vapour

barrier, EPS insulation, PVC

waterproofing

4- Brick-EPS

wall, beam

and block

slab

30 cm hollow brick wall with

15 cm EPS insulation

21 cm semi-monolithic slab

with beams and blocks,

cement screed with acoustic

insulation

21 cm semi-monolithic slab

with beams and blocks,

bituminous vapour barrier,

EPS insulation, PVC

waterproofing



Life Cycle Cost



Global Warming Potential (GWP)



Global Warming Potential (GWP)



Sustainable building certification



Modell forrása: Braun Melinda

LCA integration in building design



The future?



The future?



Thank you for your attention
Zsuzsa Szalay PhD

szalay.zsuzsa@emk.bme.hu

http://howtobuildgreen.eu/

http://howtobuildgreen.eu/

