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Major Parts of a Life Cycle 
Assessment 

Interpretation

Life Cycle Impact 
Assessment

Life Cycle Inventory 
Analysis

Goal and Scope 
Definition
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ISO 14040 LCIA:
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Life Cycle Impact Assessment
Optional elements

• Grouping: sorting the impact categories into sets defined in 
the goal and scope, 
– such as by characteristics of the inputs or outputs or if the 

impacts are local or global in nature
– or by a ranking, such as high, medium and low priority

• Normalization: calculation of the magnitude of category 
indicator results to reference information

• Weighting:  converting indicator results of different impact 
categories by using numerical factors based on value choices 
that are not scientifically based
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Grouping
• Nominal grouping of impact results according to 

some quality  
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Grouping
• Ordinal grouping of impact results according to 

some preference (ranking)

6



Grouping (by characteristic, hot spot)



Normalization
• Definition: calculation of the magnitude of category 

indicator results to reference information
• Most often calculating the impact of the product 

system in question relative to a reference system’s 
impact

• Renders the impact results as unitless
– Allows for the aggregation of diffentere impact categories

• Two main methods
– Internal normalization  -- how do two products 

within the study compare?
– External normalization – is the impact important 

relative to the world-wide problem (does this product 
contribute significantly to the overall problem?)
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Internal Normalization: 
references data internal to the system studied
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External Normalization: 
references data external to the system studied
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Example:
.053/1.6E11 = 3.4E-13
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Class Activity
Your Aunt Mabel has been living in the same house for the last 40 years in an older 
neighborhood backed up to a large undeveloped wooded land mass with several 
significant creeks and a river, about 20 square miles.   For each of the items,  respond with 
a 1-10 rating, 1 representing the mildest dislike of the scenario and 10 representing the 
strongest dislike of a scenario. 

________   A company wants to establish a golf course on the property  on  about 1/5th of 
the land.  Pesticides, herbicides and fertilizers applied to the golf course are expected to 
somewhat effect birds, squirrels and fish. Also effected will be many of the  plants 
surrounding the course as well as the water in the creeks and rivers

________   A company wants to harvest unique, uncommon, stray rocks that lie on the 
ground that are valuable for interior home decoration. These rocks were formed over long 
periods of time and will not be replaced. 

________   A very small part of the land mass is sold to a company that will put a factory 
very close to the neighborhood and emit low, below permissible levels of lead in a smoke 
stack
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Weighting
• Applies weighting multipliers to each impact category that 

reflect how important each impact category is to the overall 
environmental result

• Incorporates some stakeholder perception about the relative 
importance of different impact categories

• Depends on value choices

• Two reasons for weighting
– 1.  To assist in interpreting the impact indicator results

• Allows comparison of different impacts
• Allows for the calculation of a single score

– 2.  Quantify consequences when defining cut-off criteria as defined in the goal 
and scope phase

• For example, cut off criteria may be to consider only impacts that are greater than 1% of the total 
environmental impacts

• Weighting values will add up to 1.0 or 100%

• It is far more useful to weight normalized data than non-normalized data13



Weighting normalized impact category results: 
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Example:
0.2*.053/(1.6E11)
=6.8E-14

Which shoe is the most environmentally preferred?  If you agree with the 
normalization and the weighting scheme then it would be shoe B. 



Weighting by Different Stakeholders
• Gloria TP, Lippiatt BC, Cooper J. Life cycle impact assessment weights to support 

environmentally preferable purchasing in the United States. Environ Sci Technol
2007;41(21):7551-7557.
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Impact Assessment: Weighting

Impact Category Mean Rounded St. Deviation Median
Human Health 36% 40% 19% 33%
Ecosystem Quality 43% 40% 20% 33%
Resources 21% 20% 14% 23%

• Weighting relates the relative importance of impact categories
• Eco-Indicator 99 

– Questionnaire sent to 365 Swiss LCA interest groups
– Panel members ranked and weighted three damage categories 

• SUBJECTIVE

[Mettier 1999] Mettier T.: Der Vergleich von 
Schutzguetern - Ausgewaehlte Resultate einer
Panel-Befragung. In: Hofstetter P., Mettier T., 
Tietje O. (eds.), Ansaetze zum Vergleich von 
Umweltschaeden, Nachbearbeitung des 9. 
Diskussionsforums Oekobilanzen vom 4. 
Dezember 1998, ETH Zürich, Switzerland, 1999

Red dot represents the average weights used for 
Eco-Indicator 99



Aggregation: Creating a Single Score

• Aggregation of the different impact category results 
can be done by normalizing and then weighting the 
impact categories and then summing the results.

• ISO 14044.4.1 notes that a scientific basis for 
aggregating LC assessment results does not exist. 

• Depends on value choices

• It is not ok to report single scores alone for public 
comparisons, marketing, or eco-labeling since they 
are not transparent
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Sustainable Minds, TRACI V2.1
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SM: Single Score

• Sustainable Minds Software utilizes 
normalization followed by weighting to arrive 
at a value called a millipoint

• For the example below, the product system 
would have a single score value of 1.81 
millipoints
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Example Problem: Calculating a single score
• A certain process has 0.2 CTUh of carcinogens, 0.44 CTUh non carcinogens, and 

0.01 kg PM2.5 of respiratory effect impacts.  Using the normalization factors 
below and the weighting factors of 60% for carcinogens, 30% for non carcinogens
and 10% for respiratory effect, calculate a single score for the process. Use 
weighting scores in the form of 60 ecopoints/100 yr capita ……
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Summary
• Grouping
• Global Impacts
• Regional Impacts
• Normalization
• Weighting
• Nominal Grouping
• Ordinal Grouping
• Internal Normalization
• External Normalization
• Stakeholders
• Value choices
• Aggregation to a single score
• Millipoint
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