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Materials Life Cycle Impact Assessment is a science-based quantitative analysis of the potential impact 
building materials have on natural resources, ecosystem and human health. This assessment utilizes 
ISO 14044-compliant data sets relevant to the project location. 

LEED v4 impact assessment categories include: 

• Global warming potential (CO2e)

• Stratospheric ozone layer depletion (kg CFC-11)

• Acidifi cation of land and water sources (kg SO2)

• Eutrophication of land and water sources (kg N)

• Smog potential  (kg O3)

• Depletion of non-renewable energy resources. (MJ)

• Footings and foundations

• Structural wall assemblies

• Structural fl oor assemblies

• Roof assemblies

The LEED v4 assessment is a cradle to grave analysis conducted with the Athena Impact Estimator for 
Buildings version 5 (IE4B). The analysis scope accounts for cumulative environmental impacts from 
manufacturing through end of life stages. Product life-cycle stages are defi ned in accordance with the 
European Standard EN 15804 - 2013.

Material components evaluated: 

Compliance for 3 LEED points requires the Project-Based Design Model to have a minimum of 10% 
reduction, compared to a Reference Model, in at least three impact categories; one of which 
must be global warming potential. No impact category may increase by more than 5% compared with 
the Reference Model.
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Terminology
Global Warming Potential: Global warming potential is a reference measure. GWP is 
expressed on an equivalency basis relative to CO2 – in kg of CO2 equivalent. Carbon dioxide 
is the common reference standard for global warming or greenhouse gas eff ects. All other 
greenhouse gases are referred to as having a “CO2 equivalence eff ect” which is simply a 
multiple of the greenhouse potential (heat trapping capability) of carbon dioxide.
Acidification Potential: Acidifi cation is a regional impact eff ecting human health when 
high concentrations of NOx and SO2 are attained. The acidifi cation potential of an air or water 
emission is calculated on the basis of its hydrogen ion equivalence eff ect.
Eutrophication Potential: Eutrophication is the fertilization of surface waters by excess 
nutrients. The addition of nutrients leads to the proliferation of aquatic photosynthetic plant 
life. The calculated result is expressed on an equivalent mass of nitrogen (N) basis.
Ozone Depletion Potential: Stratospheric ozone depletion potential includes impacts 
caused by emissions of ozone depleting substances (CFCs, HFCs, and halons). The ozone 
depletion potential of each of the contributing substances is characterized relative to CFC-11.
Smog Potential: Air emissions from industry and transportation can be trapped at ground 
level where, in the presence of sunlight, they produce photochemical smog. While ozone is 
not emitted directly, it is a product of interactions of volatile organic compounds (VOCs) and 
nitrogen oxides (NOx). The “smog” indicator is expressed on a mass of equivalent O3 basis.
Non-renewable Energy Consumption: Non-renewable Energy Consumption is 
reported in mega-joules (MJ) and is a subset of Total Primary Energy Consumption, and 
includes all the fossil fuels and nuclear.
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Summary of 
Design Performance

Figure 1 – Summary Measure Comparison Report

10% Reduction

Table 3 – Summary Measure Comparison Report

SUMMARY MEASURE UNIT

REFERENCE DESIGN 
TOTAL EFFECTS 

CRADLE TO GRAVE A TO C

PROPOSED DESIGN 
TOTAL EFFECTS 

CRADLE TO GRAVE A TO C
% 

DIFFERENCE

Global Warming Potential kg CO2 eq 9.17E+06 8.10E+06 -11.67%

Stratospheric Ozone Depletion kg CFC-11 eq 1.70E-01 1.51E-01 -10.90%

Acidifi cation of Land and Water kg SO2 eq 4.16E+04 3.40E+04 -18.37%

Eutrophication kg N eq 8.12E+03 7.45E+03 -8.33%

Tropospheric Ozone Formation kg O3 eq 8.07E+05 6.58E+05 -18.40%
Depletion of Non-renewable 
Energy Sources MJ 8.14E+07 6.80E+07 -16.39%

Analysis Results
The Summary Measure Comparison Report 

shows that the proposed design impact is less 
than the reference model on all metrics. All 

metrics with the exception of Eutrophication 
(-8.33%), show a greater than 10% reduction. 

Global Warming Potential is currently shown as 
being reduced by 11.67%.  

The project is expected to achieve 3 LEED 
points* as the Project-Based Design is showing 

greater than 10% reduction in the Global 
Warming Potential measure plus two other 

measures, while having an increase no greater 
than 5% in any category.

*Current performance is based upon estimated recycled 
content values to be confi rmed by the client.
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