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Brief introduction Into
LCA



Which is performing environmentally
better ?

Ceramic mug or plastic cup?

Note: hypothetical case, data & results:
no real-life conclusions possible !
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What should be part of the analysis ?

* Which aspects to include:

— Environmental impacts

* Which impacts?

— Social aSpeCtS ? integrative, holistic approach:
— Safety ?
. 'cradle—to—grave;
— Economic costs ?
* Which processes to include ~all generic impacts
— Production

— Use (including wash up)
— Waste treatment
— Production & extraction raw materials

* Product or function/service as the object of the study



Research question

* Which performs better in terms of
environmental impact as a coffee

container: a ceramic mug or a plastic
cup ?

Goal & Scope definition



Functional Unit

« containment of 1000 cups of coffee

« 1000 plastic cups (?)

* 0.1 ceramic mug (?)

Goal & Scope definition



Data collection (upstream)

 production of plastic cup
 production of plastic

* production of ethylene
 production of oll

* winning of crude oll

* (transport & capital goods)

Inventory analysis



Data collection (downstream)

* use of the cup

» washing up of the ceramic cup
» waste collection

* waste treatment

* (transport & capital goods)

Inventory analysis



Linking the processes to create a
product system

* Linking and scaling the processes

« Adding up all emissions and extractions

* Result:
— Long list of emissions and extractions

Inventory analysis
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Which is better ?

Ceramic cup Plastic cup
« 10 kg crude ol . 9 kg crude oll
« 1Kkg iron ore e 2Kkgiron ore
« 5 kg hardwood « 1kg hard wood
« 100 I water e 10 I water
« 10 kg sand * 6 kgsand
« 100 kg CO, . 50kgCO,

1107 kg dioxin
5 kg NO,,

4-10™ kg dioxin
0.1 kg NOy




Converting emissions & extractions to
environmental impact contributions

Examples of impact categories

e Depletion of abiotic resources
e Depletion of biotic resources
e |mpacts of land use

- land competition

- loss of life support function
- loss of biodiversity
Climate change

Stratospheric ozone depletion
Human toxicity

Aqguatic ecotoxicity

Terrestrial ecotoxicity
Photo-oxidant formation
Acidification

Eutrophication

Etc. ...




Adding up emissions that contribute to same
environmental problem, e.g. Global Warming

Global Warming Potential (GWP): measure for Global Warming in
terms of radiative forcing of a mass-unit

Suppose: CH, and CO,
CH4 has an impact per kg which is 25 times higher than CO2

Example calculation:
5kg CO, (GWP =1)
+
3 kg CH, (GWP = 25)

1 x5+ 25x3kg CO, - equivalents (= 80 kg CO, — equivalents)



Which Is better ?

B ceramic cup
M plastic cup

global toxicity  acidification depletion
warming

Impact Assessment



Weighting of Environmental Problems

 |n order to arrive at a conclusion some sort of
weighting is needed

— e.g. panel of experts

Impact Assessment



The ceramic mug iIs better !

Interpretation

environmental score

® ceramic mug
M plastic cup




However .....

« Unfortunately LCA is not that simple !
— LCA training week later on

* There are other tools !
— There exists no such thing as a super-tool

« LCA is still developing

— LCSA (EU CALCAS project:
http://www.calcasproject.net/)



1ISO 14040/4 LCA framework
N
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Life cycle assessment framework
Goal
and scope
definition
/ / Direct applications: \
- Product development
and improvement
- Strategic planning
Inventory > )
analysis Interpretation - Public policy making
J - Marketing
- Other
Impact
assessment




CALCAS LCSA framework

Goal and scope definition

Goal and scope definition

Modelling

Life-Cycle Sustainability Analysis (LCSA)
N

environmental LCA economic LCA social LCA
Economy-wide technosystem
environmental economic social
performance performance performance
Meso-level technosystem
environmental economic social
performance performance performance
rodugt-oriented techn stem
ISO-LCA R
cCC
environmental economic social
performance performance performance

broadening the scope of indicators

v

broadening the object of analysis—————p

Modelling

Interpretation

Interpretation
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