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Section Green Buildings Technologies and Materials

LIFE CYCLE ASSESSMENT OF THE CONCRETE MIXTURES  

To identify the potential for increasing the sustainability of concrete, an assessment of the 
environmental impact of each component is required. Defined characteristic values of the 
environmental impact represent a comparable quality feature for building materials. 
Therefore Environmental Product Declarations (EPD) are generated for the evaluation 
and comparability of building materials, building products and building components 
containing detailed life cycle assessment data and information (see for example 
oekobaudat.de). The life cycle of the product is divided into five modules, which 
correspond to the life cycle phases of building products according to DIN EN 15804: 
Product stage, Construction process stage, Use stage, End of life stage, Benefits and loads 
beyond the system boundary. In the present work, the Life Cycle Assessment (LCA) data 
of the different concrete mixes refer only to the first phase, the product phase "cradle to 
gate" (A1 � A3), which can be explained with: A1 - raw material extraction/preparation, 
A2 - transport to the manufacturer, A3 - production [7]. In this stage, the highest 
environmental impact of concrete is generated. The following parameters were used for 
the comparison of the mixes (see Tab. 1): 
Tab. 1. LCA data used for the comparison 

Label Description Unit Scaling factor* 

PENRT Primary energy input non-renewable, total [MJ] 10-3

PERT Primary energy renewable, total [MJ] 10-2

GWP Global warming potential [kg CO2 eq.] 10-3

AP Acidification potential of land and water [kg SO2 eq.] 1 
EP Eutrophication potential [kg phosphates eq.] 1 
ODP Depletion potential of the stratospheric ozone layer [kg CFC11 eq.] 1 
POCP Potential of tropospheric ozone formation [kg ethene eq.] 1 

* scaling factor is used for the graphical comparison

Tab. 2. Impact values of all components, without scaling factor

PENRT PERT GWP AP EP ODP POCP

[MJ/kg] [MJ/kg] [kg CO2-eq/kg] [kg SO2-eq/kg] [kg (PO )3--Eq/kg] [kg CFC11-eq/kg] [kg Ethene-eq/kg]

2,48 0,294 0,808 0,00117 0,000402 9,27E-09 0,000106 1

0 0 0 0 0 0 0  -

0,82 0,0316 0,0234 0,000158 0,00000675 4,98E-09 0,00000557 2

0,539 0,0129 0,0102 0,0000754 0,000003 2,1E-09 0,00000258 2

0,03812 0,0121 0,002854 0,000006814 0,000001327 6,025E-17 -5,824E-07 3

0 0 0 0 0 0 0  -

Limestone Powder** 0 0 0 0 0 0 0  -

0,1889 0,1004 0,01469 0,00002071 0,000004412 5,449E-16 6,559E-07 4

0,1889 0,1004 0,01469 0,00002071 0,000004412 5,449E-16 6,559E-07 5

0,001754 0,0002921 0,000128 2,063E-07 1,167E-07 1,616E-18 1,799E-08 6

11 0,794 0,771 0,00105 0,000335 0,0001 0,000324 7

31,4 1,51 1,88 0,00292 0,00103 2,3E-10 0,000312 8
* Microsilica is a by-product of the production of silicon and ferrosilicon alloys. All environmental impacts were assigned to the production of the alloys.

** Mining surplus material - no consideration in VAR I and VAR II

*** Mining surplus material - no consideration in VAR I

5   ÖKOBAUDAT Datensatz Brechsand 0/2 

6   ÖKOBAUDAT Datensatz Trinkwasser

7   Environmental Product Declaration Type III ITB No. 064/2017

8   EPD-EFC-20150091-IAG1-EN Concrete admixtures - Plasticisers and Superplasticisers

1   EPD-KNT-20200209-CAA1-EN Portland Cement CEM I 42,5 R, Kunda Nordic Tsement AS

 15. März 2012. Karlsruhe: KIT Scientific Publishing. DOI: https://doi.org/10.5445/KSP/1000026526

2   Kromer, M et al. (eds.) 2012. Nachhaltiger Beton - Werkstoff, Konstruktion und Nutzung : 9. Symposium Baustoffe und Bauwerkserhaltung Karlsruher Institut für Technologie (KIT) ; 

3   ÖKOBAUDAT Datensatz Sand 0/2

4   ÖKOBAUDAT Datensatz  Schotter 16/32

Steel fibres

SUP

Material

Diabas Powder**

Dolomite Gravel***

Dolomite Sand*** 

Water

Cement CEM I 42,5 R

Microsilica *

Quartz Powder

Quartz Sand

Diabas Sand***

data source
Primary Energy Input Environmental Impact
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