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DENSITY 

DOING WELL IN SOME AREAS: 



 
WHY? 

Better Buildings by Design Conference 
February 5, 2020 

SIZE 

DOING WELL IN SOME AREAS: 
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STRUCTURAL 
MATERIALS 

DOING WELL IN SOME AREAS: 
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ENVELOPES 

DOING WELL IN SOME AREAS: 
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AIR 
SEALING 

DOING WELL IN SOME AREAS: 
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HVAC 

DOING WELL IN SOME AREAS: 
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LIGHTING + 
POWER 

DOING WELL IN SOME AREAS: 
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CONSTRUCTION ENERGY 
AND CARBON: 
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CONSTRUCTION ENERGY 
AND CARBON: 

from EIA, 2019: 
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CONSTRUCTION ENERGY 
AND CARBON: 

from visualinformation.info, 2019: 



 
IMPACTS 

Better Buildings by Design Conference 
February 5, 2020 

TRANSPORTATION 
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WINTER 
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HEAVY EQUIPMENT 
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COST OF MONEY 
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GIVE CARBON THE 
SAME ATTENTION THAT 
WE GIVE TO DOLLARS 
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CARBON TAX 
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EVERYONE GETS ENGAGED/THINKS CRITICALLY 
 
DENSE DEVELOPMENT 
 
REDUCE BUILDING SIZE 
 
WILL HAVE LEARNING CURVE 
 
THE BUSINESS CASE 
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TERMS 
1) GREEN HOUSE GAS EMISSIONS (GHG) 

1) Used interchangeably with carbon emissions and emissions to mean 
all ghg emissions, including carbon dioxide (co2) AND OTHER GHGs, 
sometimes expressed as … 

2) EMBODIED CARBON EMISSION EQUIVALENTS = eCO2e 
1) Carbon/GHG emissions from materials and construction activities 

3) OPERATING CARBON EMISSION EQUIVALENTS= oCO2e 
1) Carbon/GHG emissions from operating a building (i.e. heating/cooling, 

lighting, plug loads, etc.) 
 
 

 
 

 



TERMS – LCA AND SUPPLY CHAIN 
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E 

Source: SCDirect 

1) CRADLE TO GRAVE 
A) CRADLE TO CRADLE 

2) CRADLE TO GATE 
3) GATE TO GATE 
4) WELL TO WHEEL 
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EUI 

cEUI? 
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Source: The Total Carbon Study, 11.13.15 
Ecological Building Network 
Integral Group 
Siegel & Strain Architects 
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Better Buildings by Design Conference 
February 5, 2020 



 
  

Better Buildings by Design Conference 
February 5, 2020 

SCALE OF ANNUAL NEW CONSTRUCTION IN U.S. 

4.5B sf 1.5B sf 

RESIDENTIAL COMMERCIAL 
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SCALE OF ANNUAL NEW CONSTRUCTION VS. EXISTING 
BUILDING STOCK IN U.S. 

310B sf 

EXISTING BUILDING STOCK 
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2013 TOTAL US EMISSIONS = 6.3 B TONS 
5.9% OF 6.3B = 370 MILLION METRIC TONS 



 
 
     

Better Buildings by Design Conference 
February 5, 2020 

2013 TOTAL US EMISSIONS = 6.3 B TONS 
5.9% OF 6.3B = 370 MILLION METRIC TONS 



 
 
     

Better Buildings by Design Conference 
February 5, 2020 

ESTIMATING EMISSIONS FROM MATERIALS AND CONSTRUCTION  
TWO METHODS 

TOP DOWN 
 
 
 
 

Economic Input / Output  
Life Cycle Analysis 

BOTTOM UP 
 
 
 
 

Whole Building 
Life Cycle Analysis 
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WHOLE BUILDING LIFE CYCLE ANALYSIS 

BOTTOM UP TOOLS 

Source: 
https://buildingtransparency.org/ 

https://buildingtransparency.org/
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WHOLE BUILDING LIFE CYCLE ANALYSIS 

BOTTOM UP TOOLS 

Source: 
https://buildingtransparency.org/ 

https://buildingtransparency.org/
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TOP DOWN 
 
 
 
 

Economic Input / Output  
Life Cycle Analysis 

BOTTOM UP 
 
 
 
 

Whole Building 
Life Cycle Analysis 

= 

Carbon Leadership Forum’s Embodied Carbon Benchmark Project 

ESTIMATING EMISSIONS FROM MATERIALS AND CONSTRUCTION  
TWO METHODS 
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KEYS FOR VERMONT   

Better Buildings by Design Conference 
February 5, 2020 

? 

RURAL LANDSCAPE 

HISTORIC STRUCTURES 

LIGHTER/SMALLER 
BUILDING SCALE 
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RURAL LANDSCAPE 

HISTORIC STRUCTURES 

LIGHTER/SMALLER 
BUILDING SCALE 
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CONSTRUCTION: FACTORS TO CONSIDER 
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WINTER CONDITIONS: 
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WINTER HEATING 
AND TENTING: 



 
AREAS TO CONSIDER 
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GROUND HEATING: 



 
AREAS TO CONSIDER 
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APPROACH/METHODOLOGY: 

1 
CHARRETTE 

2 
COUNT 

3 
CONSIDER 

Review Schedule & Plan 
Identify System & Strategy Options 

Use metrics and tools 
available to quantify 

Evaluate $$, Time, and Carbon 
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CHARRETTE 

2 
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3 
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Review Schedule & Plan 
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1. CHARRETTE 
PLANNING AND SCHEDULING 

 

 
WINTER HAPPENS 

Better Buildings by Design Conference 
February 7, 2018 



 
  

Better Buildings by Design Conference 
February 7, 2018 

• COST OF MONEY 
• LOST REVENUE 
• COST OF ENERGY / 

CARBON ROI 
 

 

= 

1. CHARRETTE 
PLANNING AND SCHEDULING 
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1. CHARRETTE 
PLANNING AND SCHEDULING 
– SHIFTED SEQUENCING OPPORTUNITIES 

 



1. CHARRETTE 
PLANNING AND SCHEDULING 
– ALTERNATIVE STRATEGIES TO MINIMIZE EMISSIONS 
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2. COUNTING 
USE METRICS AND AVAILABLE TOOLS TO QUANTIFY 

 



 
AREAS TO CONSIDER 
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2. COUNTING 
USE METRICS AND AVAILABLE TOOLS TO QUANTIFY 
-SITE WORK, LOCAL/REGFIONAL SOURCING, & HEAVY EQUIPMENT: 
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2. COUNTING 
USE METRICS AND AVAILABLE TOOLS TO QUANTIFY 
-MATERIAL TRANSPORTATION 
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NEW CONSTRUCTION GENERATES APPROX. 3-5#/SF 
OF WASTE/SF 

RENOVATION IS OFTEN 20-30X THAT AMOUNT 
 

2. COUNTING 
USE METRICS AND AVAILABLE TOOLS TO QUANTIFY 
-WASTE GENERATION AND MATERIAL REUSE 
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2. CONSIDER 
EVALUATE $$, TIME, AND CARBON 
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KEY TAKE-AWAYS 
1) START EARLY 

 
2) USE AN INTEGRATED PROCESS TO: 

  CHARRETTE,  
    COUNT, AND  
      CONSIDER  
WAYS TO OPTIMIZE CONSTRUCTION PHASE CARBON 
EMISSIONS IN ADDITION TO OPERATIONAL AND EMBODIED 
CARBON EMISIONS 
 

3) SELECT OPTIMIZED SOLUTIONS 
 

4) SHARE YOUR FINDINGS AND YOUR DATA! 
 

 

 



 
 Better Buildings by Design Conference 

February 7, 2018 

CALL TO ACTION 
 

1) ARCHITECTS 
  

2) CONSTRUCTORS 
 

3) OWNERS 
 

4) PRODUCT MANUFACTURERS 
 
 
 

 

 



 
 Better Buildings by Design Conference 

February 7, 2018 

CALL TO ACTION 
 

1) ARCHITECTS 
  

2) CONSTRUCTORS 
 

3) OWNERS 
 

4) PRODUCT MANUFACTURERS 
 
 
 

 

 

POLICY 
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AMY SHELDON 
Chair, Natural Resources, Fish and Wildlife Committee Vermont 
General Assembly 
Middlebury/Addison 1 District 

 

Reducing embodied carbon in the built environment: Can 
Montpelier Help? 
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Incentives (Carrots) / Regulation (Sticks) 
 
• Support for weatherization 

 
• require RBES and CBES + stretch code 
for energy efficiency (need enforcement) 

 
• do not consider life cycle analysis or 
total carbon footprint of construction 
 

CURRENT POLICIES 
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1. Undue water or air pollution 
2. Sufficient water available 
3. Unreasonable burden on water supply 
4. Soil erosion/capacity of land to hold water 
5. Unreasonable Traffic 
6. Educational services 
7. Municipal services 
8. Scenic or natural beauty of the area, aesthetics, historic 

sites or rare and irreplaceable natural areas. 
9. Conformance with capability and development plan 
10. Conformance with local or regional plan or capital 

program 
 
 
 

ACT 250 CRITERIA 
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Create a new finding:  
(20) GREENHOUSE GAS EMISSIONS AND CLIMATE CHANGE  
Climate change poses serious risks to human health and safety, 
functioning ecosystems that support a diversity of species and economic 
growth, and Vermont’s tourist, forestry, and agricultural industries. The 
primary driver of climate change in Vermont and elsewhere is the 
increase of atmospheric carbon dioxide from the burning of fossil fuels, 
which has a warming effect that is amplified because atmospheric water 
vapor, another greenhouse gas, increases as temperature rises. Vermont 
should minimize its emission of greenhouse gases and, because the 
climate is changing, ensure that the design and materials used in 
development enable projects to withstand an increase in extreme 
weather events and adapt to other changes in the weather and 
environment.  

 
 

Changes to Capability and Development Plan to 
Address Climate Change 
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Transportation: bicycle, pedestrian, and other transit 
infrastructure added 
 
River corridors: Permit program for high priority 
river corridors 
 
Updates floodways language to current practice 
 
Adds avoid, minimize, mitigate for forest blocks and 
habitat connectors 

 
 

Other Changes to Criteria to Address Climate Change 



New Criteria 9(M) 

(9) (M) Climate adaptation. The development or subdivision will employ 

building orientation, site and landscape design, and building design that are 

sufficient to enable the improvements to be sited and constructed, including 

buildings, roads, and other infrastructure, to withstand and adapt to the effects 

of climate change, including extreme temperature events, wind, and 

precipitation reasonably projected at the time of application.  
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Change Criteria 1 to focus on air only and read:  
 

(1) Air pollution. Will not result in undue air 
pollution. In making this determination, the District 
Commission shall at least consider: the air 
contaminants, greenhouse gas emissions, and noise 
to be emitted by the development or subdivision, if 
any; the proximity of the emission source to 
residences, population centers, and other sensitive 
receptors; and emission dispersion characteristics at 
or near the source.   

 
 

Changes to address Greenhouse Gas Emissions 
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Tried to include: an avoid, minimize mitigate 
standard for “The construction, use, operation, and 
maintenance of the development or subdivision.  

 

But came up short on if this was possible… 
 

Changes to address GHG Emissions 
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REGULATION 

Are there policy changes to incentivize or regulate that 
would be effective in reducing total carbon emissions 
from construction? 
 

• Is the carbon tax, where it exists, helping reduce 
embodied carbon? 

 

• Extended Producer Responsibility model expanding in 
other sectors – could it help in construction? 

 

• Act 250 – adding climate change to criterion 1 – could 
we include embodied carbon? 

 

• Ideas for incremental steps 
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QUESTIONS?? 
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QUESTIONS: 


