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Life Cycle Assessment Life Cycle Assessment -- LCALCA

Study of the environmental impacts Study of the environmental impacts 
throughout a productthroughout a product’’s lifes life

1.1. Life Cycle InventoryLife Cycle Inventory

2.2. Impact AssessmentImpact Assessment

3.3. InterpretationInterpretation



Typical, 2Typical, 2--storystory

2,450 sq ft2,450 sq ft

Wood vs. masonry Wood vs. masonry 
and ICFand ICF

Meets IECCMeets IECC
(energy code)(energy code)

House LCAHouse LCA



Life Cycle Inventory Life Cycle Inventory -- LCILCI

Measures environmental flows associated Measures environmental flows associated 
with a product or process with a product or process 

–– MaterialsMaterials

–– EnergyEnergy

–– EmissionsEmissions

WellWell--defined rulesdefined rules
–– ISO 14040 seriesISO 14040 series



Portland Cement LCIPortland Cement LCI

QuarryQuarry
& crush& crush

On-site quarry
materials

System
boundary

Finish grindFinish grindGypsum Shipment to 
ready-mix plant

Fuels PyroprocessPyroprocess

Real mealReal meal
preparationpreparation

TransportationTransportation

Purchased
materials



Solid fuel
300 lb

Gaseous fuel
200 cu ft

Raw meal
3200 lb Pyroprocess

Other 
emissions

10 lb

Finish grind

Gypsum
100 lb

Clinker
1900 lb

Cement kiln 
dust
80 lb

CO2 (fuel)
600 lb

CO2
(calcination)

1100 lb



Concrete LCIConcrete LCI

Production Production 
& stockpiling& stockpilingManufactureManufacture

& storage& storage

AggregateAggregateSlag cementSlag cement
& fly ash& fly ash

ManufactureManufacture
& storage& storage

Portland Portland 
cementcement

Concrete Concrete 
mixingmixing



House LCI System BoundaryHouse LCI System Boundary

Construction

Occupancy

Maintenance

Disposal

Recycling
and landfill

Household
energy

Upstream 
profiles:

concrete and 
other 

cement-based 
materials, 

wood, steel, 
and other 
materials

System
boundary



All components of the building All components of the building 
envelope meet 2006 IECC envelope meet 2006 IECC 
requirementsrequirements

Within each climate, every house is Within each climate, every house is 
identicalidentical exceptexcept

–– exterior wallsexterior walls

–– HVAC sizeHVAC size

Building Envelope and HVACBuilding Envelope and HVAC



Impact AssessmentImpact Assessment

ClassificationClassification
–– Group LCI data into similar categoriesGroup LCI data into similar categories

CharacterizationCharacterization
–– Weight relative impact within categoriesWeight relative impact within categories

–– Weight categoriesWeight categories

–– NormalizeNormalize



Impact CategoriesImpact Categories

Ozone depletionOzone depletion

Climate changeClimate change

Fossil fuel depletionFossil fuel depletion

AcidificationAcidification

Land useLand use



Impact Categories (cont.) Impact Categories (cont.) 

CarcinogensCarcinogens

Respiratory organicsRespiratory organics

Respiratory Respiratory inorganicsinorganics

Mineral depletion Mineral depletion 

EcotoxicityEcotoxicity

RadiationRadiation



Materials in ICF House ChicagoMaterials in ICF House Chicago
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Carcinogens Resp. organics Resp. inorganics
Climate change Radiation Ozone layer
Ecotoxicity Acidification/ Eutrophication Land use
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Materials in Wood House ChicagoMaterials in Wood House Chicago
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Carcinogens Resp. organics Resp. inorganics
Climate change Radiation Ozone layer
Ecotoxicity Acidification/ Eutrophication Land use
Minerals Fossil fuels
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Materials in CMU House St. LouisMaterials in CMU House St. Louis
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Materials in Wood House St. LouisMaterials in Wood House St. Louis
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ICF House LCA in ChicagoICF House LCA in Chicago
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Wood House LCA in ChicagoWood House LCA in Chicago
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CMU House LCA in St. LouisCMU House LCA in St. Louis
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Wood House LCA in St. LouisWood House LCA in St. Louis
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LCA Single-Score Results - ICF
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LCA Single-Score Results - CMU
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ConclusionsConclusions

Material with worst impacts depends Material with worst impacts depends 
on houseon house

Electricity and natural gas during life Electricity and natural gas during life 
dominate impactsdominate impacts

Lower energy consumption during life Lower energy consumption during life 
lowers impactslowers impacts
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