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• A Review of LCA Methods and Tools and 
their Suitability for SMEs 

Hannele Lehtinen, Anna Saarentaus, Juulia 
Rouhiainen, Michael Pitts and Adisa Azapagic
https://www.researchgate.net/profile/Dr_Kumar79/post/How_to_measure_L
CA_results_in_a_single_index/attachment/59d622c6c49f478072e99067/AS%
3A272119152218113%401441889669850/download/120321+BIOCHEM+LCA
_review.pdf

https://www.researchgate.net/profile/Dr_Kumar79/post/How_to_measure_LCA_results_in_a_single_index/attachment/59d622c6c49f478072e99067/AS%3A272119152218113%401441889669850/download/120321+BIOCHEM+LCA_review.pdf


Oltre ai documenti ISO14040 e 14044, un 
riferimento rilevante per QA e consistenza degli
studi di LCA

The International Reference Life Cycle Data 
System (ILCD) Handbook (EU, 2012)
http://eplca.jrc.ec.europa.eu/uploads/JRC-Reference-Report-ILCD-Handbook-
Towards-more-sustainable-production-and-consumption-for-a-resource-
efficient-Europe.pdf

http://eplca.jrc.ec.europa.eu/uploads/JRC-Reference-Report-ILCD-Handbook-Towards-more-sustainable-production-and-consumption-for-a-resource-efficient-Europe.pdf


Five key stages in the life cycle of a product or service:
Raw materials – sourcing the materials required for the product or 
service 
Production – converting raw materials and assembling the products 
Distribution – getting the product to the end user 
Use – where the end user derives the direct value from the product 
or service 
End of life – what happens when the end user has finished with the 
product or service 

Life cycle thinking
Successful and sustainable innovation depends on having a clear 
understanding of the impacts and benefits of a product or service 
throughout the whole life cycle from the sourcing of raw materials to 
ultimate disposal at end of life 
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• Matrix-based LCA 
• A more streamlined (ndP: snello) approach to LCA 

scores each stage of the life cycle for impact on a 
number of environmental indicators. Typical 
indicators include resource depletion, global 
warming potential, smog production, 
acidification, eutrophication, toxic waste 
production and biodiversity impact. Impact is 
estimated using a simple numerical scale. The 
completed matrix is used to focus attention on 
areas for improvement.



Proxy measures
Streamlined LCA methods are still too complicated for many applications. So proxy 
measures have been developed that use a single value to represent the environmental 
impact of a product or material. Examples include: 
• Embodied energy - this is a commonly available indicator and works well for systems 

that are dominated by energy use, such as packaging and construction. "L'emergia può 
essere definita come l'energia solare totale equivalente che viene usata sia 
direttamente sia indirettamente per produrre beni o servizi." (H.T.Odum, 1996, H.T. & 
E.C.Odum, 2000) …Transformity: emergia in ingresso per unità di energia disponibile in 
uscita. Ad esempio, se occorrono 10000 emjoule solari per produrre un joule di energia 
dal legname, la transformity del legno è 10000 seJ/J. La transformity solare associata 
alla radiazione del Sole assorbita dalla Terra è per definizione pari a 1.

• Material input per unit of service (MIPS) - overcomes some of the issues of embodied 
energy by accounting for all material movements, but does not really discriminate 
between materials with different environmental risks. Ecological rucksack is a simple 
version of this that describes the amount of material moved from nature. 

• Ecological footprint - measures the total land area that is required to support the 
production of the service, product or lifestyle. Most commonly used to communicate 
the impact of different life styles on the total amount of land required to support each 
society. 

• Eco-indicators - an attempt to model a wide range of impacts that are then weighted 
against each other and summed into a single value. Because of the value judgments 
built into weighting the different impact categories, these are subjective measures of 
actual impact. An example method is the Eco-indicator 99 model, which has been used 
by designers and several LCA software packages support it (e.g. SimaPro and Gabi). 



Directional tools
Very simple assessments can be used to identify areas of focus in 
innovation and to suggest directions to explore. It is a simple matrix of 
the stages of a product life cycle and four “system conditions” defined by 
the Natural Step as being critical to sustainability. Each cell in the matrix is 
filled in using a series of questions designed to be answered with a simple 
yes or no, and scored on a scale from good to bad. A quick SLCA can be 
carried out in a group discussion based on already available information.

https://thenaturalstep.org/wp-content/uploads/2018/01/SLCA-matrix-structure.pdf



STREAMLINED LCA / ANALISI DI CICLO DI VITA 
«SNELLA» O RAZIONALIZZATA

http://ec.europa.eu/environment/life/project/P
rojects/index.cfm?fuseaction=home.showFile&r
ep=file&fil=ACADEMY_StreamlinedLCA.pdf

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=home.showFile&rep=file&fil=ACADEMY_StreamlinedLCA.pdf


General principles
General principles, common sense and rules of thumb can 
all be used to make a swift assessment of the life cycle 
impacts. For example, for most product and services energy 
costs dominate the overall environmental impacts. Thus, 
lower impacts can be obtained by: 
• using low embodied energy materials; 
• efficient manufacturing processes; 
• reducing distribution costs; 
• low energy use per functional unit (unit of service); and 
• no complex clean up at end-of-life. 
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(Suitability of tools and databases for biochemical industry )





http://www.openlca.org/case_studies

OpenLCA 1.4 case study of a beer bottle: Aluminium can 
vs PET bottle 

functional unit can be defined as 500ml beer container 
(PET bottle, ALU can)

system boundary of this assessment includes production, 
consumption and disposal of the bottle within the US 

exemplary character, showing the functions and 
capabilities of the software and sharing a typical case of 
eco-design 



2 Goal , Scope and limitation of this Assessment 
2.1 Goal definition
The goal of this case study is to compare environmental 
impact between two different materials of a typical 
500ml beer bottle packaging in the US. The packaging 
can be made of aluminum or of PET (Polyethylene 
Terephthalate). 


