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CONTEXT



CO2 and Temperature increase

CONTEXT

Source: Intergovernmental Panel on Climate Change (IPCC), Assessment Report n°5, 2014, Mitigation of Climate Change. 

Current CO2 concentration in 

the atmosphere: 402 ppm 

(Source: NOAA)

Current temperature change 

from 1950: +0.8°C



Which sectors?

CONTEXT

Source: IPCC, 2007, Climate change 2007 : Mitigation. Contribution of Working Group III to the Fourth Assessment Report of the IPCC

BUILDING SECTOR AS THE MOST « AFFORDABLE » and 
« GREATEST POTENTIAL » SECTOR



Not only climate change

CONTEXT

Source: The New Scientist, Special report: The facts about overconsumption, 2008, https://www.newscientist.com/article/dn14950-special-report-the-facts-about-overconsumption

https://www.newscientist.com/article/dn14950-special-report-the-facts-about-overconsumption


LCA MAIN 

CHARACTERISTICS



What is LCA?

LCA MAIN CHARACTERISTICS

• A methodology to quantify the environmental impacts of a product/service
(the « system »)

• Investigates the whole life cycle of this system

• Uses a wide set of environmental indicators

• Used to start eco-design

• Used to benchmark the environmental « performance » of a product/service



What is the aim?

LCA MAIN CHARACTERISTICS

• QUANTIFY the environmental impacts of a system



Definition

LCA MAIN CHARACTERISTICS

• LCA is an analytical tool for the systematic and quantitative evaluation of
the environmental impacts of a product or service through its whole life
cycle

Copyright: Saint Gobain (http://www.nordic.saint-gobain.com/sustainability/lca)

http://www.nordic.saint-gobain.com/sustainability/lca


Characteristics

LCA MAIN CHARACTERISTICS

• Multi-step: A whole life cycle approach to avoid pollution transfer from
one life cycle step to another.

Copyright: ADEME (French Agency for Energy and Environment Management)



Characteristics

LCA MAIN CHARACTERISTICS

• Multi-criteria: An investigation of different environmental issues to avoid
pollution transfer from one issue to another

Copyright: European Commission (http://ec.europa.eu/smart-regulation/guidelines/tool_58_en.htm)

http://ec.europa.eu/smart-regulation/guidelines/tool_58_en.htm


Existing standards for LCA

LCA MAIN CHARACTERISTICS

International level

All types of products and services

ISO 14040

ISO 14044

European level

By product/service categories

EN 15804

EN 15978 Building and civil 

engineering

Food products

Packagings

…

…

ISO 14040:2006: Environmental management - Life cycle assessment - Principles and framework

ISO 14044:2006: Environmental management - Life cycle assessment - Requirements and guidelines  

EN 15804:2012: Sustainability of construction works, Environmental product declarations, Core rules for the product category

EN 15978:2012: Sustainability of construction works - Assessment of environmental performance of buildings - Calculation method

PR EN 15643-5: Sustainabilty of construction works – Sustainability assessment of buildings and civil engineering works – Part 5: 

Framework for the assessment of sustainability performance of civil engineering works

PR EN 15643-5



ISO 14040 – General principles

LCA MAIN CHARACTERISTICS

Goal and scope 
definition

Inventory analysis

Impact assessment

Interpretation

TRANSPARENCY – ITERATIVE PROCESS



HOW IT WORKS IN 

PRACTICE



ISO 14040 – General principles

HOW IT WORKS IN PRACTICE

Goal and scope 
definition

Inventory analysis

Impact assessment

Interpretation

1 Goal and scope definition

Aim of the study

System to be studied

System boundaries

Scopes (geo, techno, temp)

Indicators

Functional unit



ISO 14040 – General principles

HOW IT WORKS IN PRACTICE

Goal and scope 
definition

Inventory analysis

Impact assessment

Interpretation

2

Inventory analysis

Inventory of all flows going into / 

leaving the system

See next slide



Step 2 – Inventory analysis

HOW IT WORKS IN PRACTICE

• For each life step, quantifying all the inputs and outputs of the system

Step X

Raw materials

Energy

Product(s) of interest

Emissions to air

Emissions to water

Emissions to soil

Waste production



ISO 14040 – General principles

HOW IT WORKS IN PRACTICE

Goal and scope 
definition

Inventory analysis

Impact assessment

Interpretation

3

Impact assessment

Tranformation of the inventoried flows

into environmental impact indicators

See next slide



Step 3 – Impact assessment

HOW IT WORKS IN PRACTICE

• Converting flows into environmental indicators

Step X

Raw materials

Energy

Product(s) of interest

Emissions to air

Emissions to water

Emissions to soil

Waste production

Ressource depletion
Global Warming Potential

Acidification Potential

Eutrophication Potential

Soil toxicity Potential

…



Step 3 – Impact assessment

HOW IT WORKS IN PRACTICE

• Converting flows into environmental indicators

Step X

Product(s) of interest

Emissions to air

Emissions to water

Emissions to soil

Waste production

2.5 kg of CO2  * 1 kg CO2 eq/kg

0.7 kg of CH4 * 34 kg CO2 eq/kg

0.1 kg of N2O * 298 kg CO2 eq/kg 

+

+
56.1 kg of CO2  eq

Characterisation factors: For each environmental impact indicator, defined by specific models. Represent

the « effect » of a molecule on a given environmental phenomenon.



Step 4 – Interpretation

HOW IT WORKS IN PRACTICE

Goal and scope 
definition

Inventory analysis

Impact assessment

Interpretation

Interpretation

Discussion about the overall results

Comparison with similar technologies

Influence of the hypothesis on the 

results (sensitivity analysis, 

uncertainty analysis)

4



Step 4 – Interpretation

HOW IT WORKS IN PRACTICE

Uncertainty analysis are important to ensure a relevant comparison

between two options



Examples



How much impacts are we talking about

LCA OF GEOSTRUCTURES

Total = 23.9 kg CO2 eq/m2/year

Total = 21.7 kg CO2 eq/m2/year

Around 10% of buildings’ 
GHG emissions

More important in the 
future with the 

improvement of energy
performance

Source: CSTB, Capitalisation des résultats de l’expérimentation HQE Performance. Rapport intermédiaire. DEE/EICV – 14.027, Octobre 2013, 235 pages + 2 Annexes 



LCA of cantilever wall

LCA OF GEOSTRUCTURES

• Goal and scope definition

Source: Damians et al., Environmental assessment of earth retaining wall structures, Environmental Geotechnics, 2015.



LCA of cantilever wall

LCA OF GEOSTRUCTURES

• Inventory analysis

Source: Damians et al., Environmental assessment of earth retaining wall structures, Environmental Geotechnics, 2015.



LCA of cantilever wall

LCA OF GEOSTRUCTURES

• Inventory analysis

Source: Damians et al., Environmental assessment of earth retaining wall structures, Environmental Geotechnics, 2015.



LCA of cantilever wall

LCA OF GEOSTRUCTURES

• Impact assessment

Source: Damians et al., Environmental assessment of earth retaining wall structures, Environmental Geotechnics, 2015.



LCA of cantilever wall

LCA OF GEOSTRUCTURES

• Interpretation
– Comparison between the different studied alternatives

Source: Damians et al., Environmental assessment of earth retaining wall structures, Environmental Geotechnics, 2015.



LCA of cantilever wall

LCA OF GEOSTRUCTURES

• Interpretation
– Comparison between the different studied alternatives

– Comparison with existing studies

Source: Damians et al., Environmental assessment of earth retaining wall structures, Environmental Geotechnics, 2015.



LCA of cantilever wall

LCA OF GEOSTRUCTURES

• Interpretation
– Comparison between the different studied alternatives

– Comparison with existing studies

– Identification of main contributors

– Sensitivity analysis

– Uncertainty analysis

– …

Source: Damians et al., Environmental assessment of earth retaining wall structures, Environmental Geotechnics, 2015.



OVERALL 

CONCLUSION



Home messages

CONCLUSION

• LCA = Quantify the environmental impacts of a product/service

• Multi-step and multi-criteria

• Existing standards at international, european and national levels (and per
sectors at the european and national levels)

• Based on the service provided by the system

• Transparent and iterative process

• Application to geostructures still recent



Scientific challenges

Existing Scientific Challenges

• Develop methodological rules for the proper inclusion of « plants-based »
geotechnical solutions in LCA (land use change and associated effects on
carbon stocks are of particular importance)

• Refine existing indicators such as resource depletion through the
development of regionalised characterisation factors (for instance
considering the EU’s Raw Material Initiative)

• Create new indicators for soil erosion for instance

• Refine the combination of sensitivity analysis and uncertainty analysis in
LCA

• Integrate economical aspects with LCC (and social aspects with S-LCA)

• Create a tool for the assessment of geotechnical solutions environmental
impacts (tools are existing for building materials and for buildings in
general but they are not adapted to geotechnical solutions)



For further insights

CONCLUSION

• EC Joint Research Center : http://eplca.jrc.ec.europa.eu/

• Life Cycle Initiative: http://www.lifecycleinitiative.org/

• The International Journal of LCA: http://www.springer.com/environment/journal/11367

• ISO standards:

– ISO 14040:2006: http://www.iso.org/iso/catalogue_detail?csnumber=37456

– ISO 14044:2006: 
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=38498

• EN standards for building products, buildings and civil engineering:

– EN15804:2012: http://www.en-standard.eu/din-en-15804-sustainability-of-construction-
works-environmental-product-declarations-core-rules-for-the-product-category-of-
construction-products-includes-amendment-a1-2013/

– EN15978:2012: http://www.en-standard.eu/csn-en-15978-sustainability-of-construction-
works-assessment-of-environmental-performance-of-buildings-calculation-method/

http://eplca.jrc.ec.europa.eu/
http://www.lifecycleinitiative.org/
http://www.springer.com/environment/journal/11367
http://www.iso.org/iso/catalogue_detail?csnumber=37456
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=38498
http://www.en-standard.eu/din-en-15804-sustainability-of-construction-works-environmental-product-declarations-core-rules-for-the-product-category-of-construction-products-includes-amendment-a1-2013/
http://www.en-standard.eu/csn-en-15978-sustainability-of-construction-works-assessment-of-environmental-performance-of-buildings-calculation-method/


Questions?

Maxime Pousse
mpousse@nobatek.com

CONCLUSION
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