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1. Where do building emissions come from?
2. How we have tried to reduce emissions in the past?
3. How will we reduce emissions in the future?
4. What you can do today?

Four Questions



Where do GHG emissions come from?



Emissions are generated when:
● Fuel is burned
● Pollutants are emitted
● Fossil fuel-based energy is purchased
● Building users and service providers burn, emit, or 

buy energy 

Causes of GHG Emissions



Common emissions include:
● Natural gas, diesel, fuel oil
● High global warming potential refrigerants
● Steam and electricity
● Transportation, waste, water, building materials, more

GHG Emissions Sources



§ Land use and location
§ Materials

§ Transportation
§ Property type and space use

§ Energy supply
§ Efficiency of systems

§ Effectiveness of operations
§ More

Determinants of Emissions
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Office Prototype
135,000 sf 

Variation in emissions with:
• Energy efficiency
• Transportation 
• Embodied energy in water

High efficiency + TOD Low efficiency + TOD

1,860 mTCO2/year 8,445 mTCO2/year

4,477 mTCO2/year 11,062 mTCO2/year

High efficiency + Sprawl Low efficiency + Sprawl



What have we done in the past?



For the last 25+ years, emissions reduction =

● Integrated design
● Improved efficiency 
● A bit of clean energy
● A preference for denser, transit-accessible locations
● Water conservation, waste diversion, and materials selection

Prevailing Paradigm



LEED v1



LEED v2009



LEED v4



Results
Efficiency

Data: LEED 2009 BD&C
Virginia only from GBIG.org



Results
Location



Results
Materials

Reuse of structure 
12% of projects

Construction
waste diversion

>90% of projects

Data: LEED 2009 BD&C
Virginia only from GBIG.org



Results
Water

Indoor fixture 
efficiency 

Average of -26%

Water efficient 
landscaping

Average of -91%

Data: LEED 2009 BD&C
Virginia only from GBIG.org



● Expectations are changing 
● Clean, distributed energy is cheaper
● Energy use ≠ emissions

Challenges & Opportunities



Arlington, VA Vancouver, BC London, UK

Expectations for Communities



Expectations for Buildings

Arlington, VA Vancouver, BC London, UK



More Clean, Cheaper Clean Energy



Ducks!
Decoupling energy 
use from emissions



Ducks!
Decoupling energy 
use from emissions 124%

difference



Where are we going in the future?



● More efficiency
● More electrification
● More clean energy
● More dynamic energy supply
● More focus on life cycle emissions

Dramatic acceleration in decarbonization.

A New, Emerging Paradigm



More Efficiency



More Electricity



More Projects
Large-scale, distributed 
energy generation



More Corporate Purchasing



More Interactive Loads

Demand management, 
storage, and load shifting 
technology can reduce 
demand charges and 
emissions.



More Lifecycle Analysis

Construction and 
building materials 
contribute to embodied 
energy and carbon.



What can you do now? 



1. Focus on the fundamentals
2. Buy clean, renewable energy
3. Use rating systems effectively
4. Measure operational performance  
5. Prepare to be a good “grid citizen”

5 Opportunities for Action



#1 Fundamentals

Size, density, and 
location are the 
fundamental 
determinants of GHG 
emissions. 



#2 Clean Energy

Buy clean, renewable 
energy, now. 



#3 Rating Systems

Use tools to achieve 
emissions 
reduction goals.



#4 Operational Performance

Track and improve 
performance over 
time.



#5 Grid Citizenship

Understand and prepare to 
work with a dynamic grid. 



More
Resources to explore and follow. 




