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What is the relationship btwn energy efficiency measures and total carbon footprint? 
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How much does insulation type contribute to environmental impact?  
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What environmental impacts will my building cause after its useable life?  
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Can we better articulate (and quantify) the value of building reuse?  
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EMBODIED CARBON   FROM A BUILDING PERSPECTIVE 
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EMBODIED CARBON   FROM A BUILDING PERSPECTIVE 
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UNCOVERING ENVIRONMENTAL IMPACTS   APPALACHIAN COAL MINING   

Source: J. Henry Fair 
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Qian’an steelworks in Tangshan 

Source: Xiaolu Chu / Getty Images 

UNCOVERING ENVIRONMENTAL IMPACTS   STEEL PRODUCTION  



LIFECYCLE ASSESSMENT FOR BUILDINGS AND CONSTRUCTION 8 MARCH 2016 | © KIERANTIMBERLAKE  

Baotou toxic lake 

Source: Liam Young / Unknown Fields  

UNCOVERING ENVIRONMENTAL IMPACTS   REFINING RARE EARTH MINERALS  
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LCA BASICS   GOAL AND SCOPE DEFINITION 
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SCOPE 1, 2 & 3   FROM A BUILDING PERSPECTIVE 
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IMPACT ASSESSMENT   IMPACT CATEGORIES 

Source: K. Simonen, Life Cycle Assessment, Routledge, 2014 

ACIDIFICATION EUTROPHICATION 

OZONE DEPLETION SMOG 

Global warming potential (GWP) 

Acidification potential (AP) 

Eutrophication potential (EP) 

Ozone depletion potential (ODP) 

Smog potential (SP) 

Primary Energy Demand (PED) 

GLOBAL WARMING 
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Aluminium series 
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TYPICAL VS. ITERATIVE LCA WORKFLOW 
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DATA AND COMPLEXITY   THE PROBLEM WITH COUNTING  

Source: Getty Images  
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A joint development project from KT Innovations, thinkstep, and Autodesk 
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TALLY   BIM INTEGRATION 
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1. Building information model 
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1. Building information model 
 

2. Define scope of study 
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3. Isolate and study 
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3. Isolate and study 
 

4. Compare options 
 

1. Building information model 
 

2. Define scope of study 
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3. Isolate and study 
 

4. Compare options 
 

1. Building information model 
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= / 
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1. Revit materials take-off 
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1. Revit materials take-off 
 

2. Create bill of materials 
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3. Link to database 
 

1. Revit materials take-off 
 

2. Create bill of materials 
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3. Link to database 
 

4. Generate reports 
 

1. Revit materials take-off 
 

2. Create bill of materials 
 



LIFECYCLE ASSESSMENT FOR BUILDINGS AND CONSTRUCTION 8 MARCH 2016 | © KIERANTIMBERLAKE  

Mass  

by  

Materials 
 

Building 

materials 

organized 

by CSI 

Division and 

life cycle 

stage 
 

8 Impact Categories 
 

Primary Energy 
 renewable 

 non-renewable 

Acidification 

Eutrophication 

Global Warming Potential 

Ozone Depletion 

Smog Formation 
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Option 1 – Corrugated Shingle Cladding 

 

Option 2 – Translucent Panel Cladding  

 

COMPARING DESIGN OPTIONS WITH TALLY 
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FULL BUILDING ASSESSMENT   CHARLES DAVID KEELING APARTMENTS, UCSD 
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Which elements of building design have 

the largest carbon footprint?  

Results per CSI Division 

WHOLE BUILDING LCA  CHARLES DAVID KEELING APARTMENTS, UCSD 



LIFECYCLE ASSESSMENT FOR BUILDINGS AND CONSTRUCTION 8 MARCH 2016 | © KIERANTIMBERLAKE  

Results per CSI Division 

FULL BUILDING ASSESSMENT   CHARLES DAVID KEELING APARTMENTS, UCSD 
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FULL BUILDING ASSESSMENT   IDENTIFYING MOST SIGNIFICANT CONTRIBUTORS 
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Results per CSI Division 

MATERIAL COMPARISONS 

Does it matter what type of concrete the project 

specifies (% fly ash) ? 

Can the structural system be optimized to minimize 

resource use and construction time? 

Floors & 
stairs 

Walls 

Beams 

Rain screen 
panels 

Concrete members 

FULL BUILDING ASSESSMENT   CHARLES DAVID KEELING APARTMENTS, UCSD 
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Results per CSI Division 
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stairs 
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FULL BUILDING ASSESSMENT   CHARLES DAVID KEELING APARTMENTS, UCSD 

MATERIAL COMPARISONS 

Does it matter what type of concrete the project 

specifies (% fly ash) ? 

Can the structural system be optimized to minimize 

resource use and construction time? 
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Results per CSI Division 

LCA & Energy Efficient Buildings 

What is the relative importance of building elements tied to 

increased energy efficiency? 

How can I evaluate novel assemblies or materials? 
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Results per CSI Division, itemized by material 
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Changes between project phases  

How do changes made during construction affect building 

performance and embodied impacts? 

 

 

Results per CSI Division 
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Results per CSI Division, itemized by material 

Changes between project phases  

How do changes made during construction affect building 

performance and embodied impacts? 

What are the trade offs between material choices (embodied 

impacts, cost, performance, constructability)?  
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CASE STUDY NEW SCHOOL OF ENGINEERING, BROWN UNIVERSITY 
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INTERIOR SHADING 

DEVICE CORRIDOR BUFFER ZONE 

LIGHT SHELF 

SECTION AT WEST FACADE PLAN 

FACADE DIAGRAM  AXONOMETRIC SECTION 

SHALLOW VERTICAL FIN 
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Option 1: Concrete Option 2: Steel 

STRUCTURAL SYSTEM COMPARISON 
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STRUCTURAL SYSTEM COMPARISON 
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STRUCTURAL SYSTEM COMPARISON 
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STRUCTURAL SYSTEM COMPARISON 
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UNFOLDED ELEVATIONS 

VISION PANELS 

OPAQUE AND TRANSLUCENT PANELS 

EAST 
(LABS) 

NORTH 
(LAB END-WALL) 

WEST 
(CORRIDOR/COLLABORATION) 

NORTH 
(LABS) 

WEST 
(LAB END-WALL) 

SOUTH 
(COLLABORATION, LAB END-WALL, CONFERENCE, CIRCULATION) 

4 

5 

2 

6 

3 

1 

1 2 3 4 5 6 
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FACADE OPTIONS 

Option 1: Storefront and Frame Option 2: Unitized Curtainwall 

South Facade 

Opaque Facade 
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FACADE SYSTEM COMPARISONS 
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FACADE SYSTEM COMPARISONS  MAJOR CONTRIBUTORS 
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COMPARING INSULATION TYPES 
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COMPARING INSULATION TYPES 
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DESIGN DRIVERS 

COST 
First Costs 

Maintenance Costs 

Operational Costs 

FACADE 

DESIGN 

AESTHETICS 
Context 

Views 

Texture 

Privacy 

Form 
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DESIGN DRIVERS 

ENERGY  

CONSERVATION AND 

GENERATION 
Optimized thermal transfer 

Optimized solar transfer 

Optimized window to wall ratio 

PV integration potential 

OCCUPANT  

EXPERIENCE 
Thermal comfort 

Daylight and glare 

User control 

Views in and out 

Beauty and delight 
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FACADE 

DESIGN 

COST 
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Maintenance Costs 
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ENV. IMPACT 
Global Warming  

Acidification 

Smog 

Eutrophication 

Ozone Depletion 
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Opportunities 

• Designers should be taking a leadership 

position on understanding environmental 

impacts of their designs 

• Every impact associated with a building      

is the result of a design decision 

• New tools and workflows are making LCA 

more efficient and assessable to designers.  

 

Challenges 

• Interpretation of results is still difficult 

• LCA will always be data intensive. 

• Low availability of high-quality data on 

products and assemblies  

• Benchmarking is a huge challenge! 

• LCA community is small, poorly funded 

• LCA isn’t a perfect methodology (doesn’t 

cover all of our concerns) 
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