
Industry Trends Task Force

Green Buildings and Carbon 
Footprints

“Reality leaves a lot to the imagination.”
John Lennon



Growing Focus…

Everyone’s talking about energy, 
carbon, and global warming… but 
what does all this really mean?

For buildings?

For the market?

For business?



What is Global Warming?

• Intergovernmental Panel on 
Climate Change: most of the 
observed increase in globally 
averaged temperatures since 
the mid-20th century is very 
likely caused by humans

• Increase in the average temperature of the Earth's near-
surface air and oceans in recent decades and its projected 
continuation.



Climate Predictions
• The IPCC anticipates that 

average global temperatures will 
rise 1.1 °C to 6.4 °C (2.0 °F to 
11.5 °F) between 1990 and 
2100.

• It also predicts higher sea levels, 
a reduced ozone layer, 
increased intensity and 
frequency of extreme weather 
events,and other undesirable 
effects.



The Dissent

How good is the modeling data? 

How much are results being  
interpreted or manipulated?

Does it matter?



Greenhouse Effect

• The greenhouse effect is the natural process by 
which the atmosphere traps some of the Sun's 
energy, warming the Earth enough to support 
life. 

• Most mainstream scientists believe a human-
driven increase in "greenhouse gases" is 
increasing the effect artificially. 

• These gases include carbon dioxide, emitted by 
fossil fuel burning and deforestation, and 
methane, released from rice paddies and landfill 
sites.



Greenhouse Diagram



CO2 Emission Sources



Measurements

– How much is a ton of CO2?
– 1 ton of CO2 emissions = 556 m3 or 19,626 cubic 

feet. (27’x27’x27’)
– The average household emissions in the USA 

(approximately 20 tons per year) would be enough to 
fill about four and half Olympic swimming pools. 

– Or 392,520 cubic feet (73’x73’x73’)
– Gas: one gallon of gas = 20 lbs. of CO2 or 196 cubic 

feet (6’x6’x6’)
– CO2 weighs .1#’s per CF…O2 weighs .08#’s per CF



The 2030 Challenge
• Sponsored by New Energy Economy – a New Mexico-

based non-profit (Ed Mazria)

• Goal: to gradually increase fossil fuel reduction standards 
until all new buildings are carbon-neutral by 2030.

• Carbon neutral = no fossil-fuel greenhouse gas emitting 
energy to operate

• Why: Buildings are responsible for 48% of all energy 
consumption and greenhouse gas emissions annually. 
Immediate action is essential to avoid hazardous climate 
change.



The 2030 Challenge
• 50% today (use 50% of the DOE average for that building type)

60% in 2010
70% in 2015
80% in 2020
90% in 2025
Carbon-neutral by 2030 

• The Challenge has been adopted by AIA, CSI, the U.S. 
Conference of Mayors, and many individual cities and 
counties. The International Council for Local Environmental 
Initiatives (ICLEI) North America embedded its targets in 
their Statement of Action.

This is based on 
CBECS/TargetFinder
average for existing 
buildings, not current code

* CBECS = DOE’s Commercial Building 
Energy Consumption Survey, since 1979
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Performance Creep
• 52 cities have green building programs, 18 require LEED for 

permits on private projects

• Big cities like Boston & Washington DC

• Many apply to 50,000sf and larger

• Many cities are incentivizing LEED

• Grants/rebates/financial incentives

• Density bonus

• Expedited permitting

• Changing codes to meet 2030 performance targets without 
referencing LEED



Carbon Footprint

• A Carbon Footprint is made up of the sum of two 
parts, the direct / primary footprint and the 
indirect / secondary footprint.

• The primary footprint is a measure of our
direct emissions of CO2 from the burning of 
fossil fuels including domestic energy 
consumption and transportation (e.g. car and 
plane).

• The secondary footprint is a measure of the 
indirect CO2 emissions from the whole lifecycle 
of products we use - those associated with their 
manufacture and eventual breakdown.



Carbon Footprint

• Measures the impact human activities have on the 
environment in terms of the amount of green house 
gases produced, measured in units of carbon 
dioxide.

• Includes travel, electricity, heating/cooling,etc.

• Most direct = relationship between building energy 
consumption and CO2 emissions



Carbon Footprint
• Carbon emissions depend on energy source

• Electricity:1kWhr produces 1.34 lbs carbon (U.S. average) 

• As high as 2.24 in some states
• 1kWhr = powering 10- 100 watt light bulbs for 1 hour

• Electricity: 392lbs CO2/Million Btu (U.S. power plant average)

• Coal: 227lbs CO2/Million Btu
• Natural Gas: 117lbs CO2/Million Btu





Journal Center



Journal Center

• Energy efficient glazing & day 
lighting

• High-emissivity roof

• Evaporative cooling & under floor air 
system

• Efficient lighting

45% energy savings 

(over ASHRAE 90.1-1999)

30% water savings (over 
current code)

Certified LEED Gold

USGBC Leadership in Energy and Environmental Design



Cost & Payback
• Estimate 5% construction premium
• Estimate payback in 5 or 6 years 
• Largest investments were facade & mechanical upgrades
• Utilities have not exceeded those of our previous building 

(1/3 the size)



Journal Center
As Designed

• Electric: 424,937 kWh

• Gas: 520,706 kBtu

• EI*: 23 kBtu/sf/yr

• CO2: 919,295 lbs

• Water*: 484,939gal/yr

If Built per Code

• Electric: 790,658 kWh

• Gas: 655,996 kBtu

• EI*: 39 kBtu/sf/yr

• CO2: 1,673,881 lbs

• Water*: 707,239gal/yr

*EI = Energy Intensity – energy used on site per sf, allows comparison of different sized buildings

* Water use number here is based on indoor plumbing fixture use only



Journal Center
• LEED Gold design saves energy:

• 45% based on LEED/ASHRAE 90.1 1999: 

• 76% better on energy based on 2030/TargetFinder

• This is around the 2018 goal under 2030

• Gas + electric savings also saves 754,586 lbs of carbon, 
377 tons of carbon 

• This equals 38,896 gallons of gas or 391,789 lbs of coal

• Saves 222,300 gallons of water/year from plumbing fixtures

• Saves 1,410,119 gallons of water/year based on electricity 
savings (NM electricity production consumes 1.13 gallons of water to produce 
1kWh of electricity)



Primary Carbon Footprint

• The primary footprint is a measure of our direct emissions of CO2 from the burning 
of fossil fuels including domestic energy consumption and transportation (e.g. car and 
plane).

• Building Energy                                          460 tons CO2

• Employee commute/transportation             497 tons CO2
• Air Travel                                                    123 tons CO2

• Total primary footprint = 1,080 tons CO2



Journal Center
• How could we get to carbon neutral?

• Reduce energy usage further (more efficient systems or 
envelope)$$$’s

• Offset remaining energy usage with renewables (wind, 
solar, etc.)$10 per watt installed for PV or $10,000 per kwh…useful life 
of PV array is 50 years…

• Purchase carbon offsets



Market Reactions
• Does this just make good business sense, given finite 

resources?

• Does this build value for real estate to have these 
features?

• How do we position ourselves to take advantage of this 
rapidly evolving trend?



• “The success of state renewable energy standards is  helping build 
momentum for a federal standard of 20% renewable en ergy by 2020”

Source: U.S. Energy Information Administration

“States in U.S. Reach Renewable Energy Milestone” 



Source: U.S. Energy Information Administration

What will happen to energy costs if 20% renewables are mandated???

Price adjusted to 2000 dollars



Source: U.S. Energy Information Administration

What political, policy and society changes will impact this picture???



Real Estate Issues
• Life safety issues drove original building codes

• Earthquakes drove seismic codes

• Access issues drove ADA/ANSI codes

• Inadequate public facilities drove impact fees

• Public health drove bans on asbestos, PCBs, lead paint

• Zoning codes drive land use (smart growth and TND)

• Endangered species act & brownfields impacts land use

What will global warming and carbon issues lead to 
relative to real estate development and how we 
design and build buildings?



Predictions

• New building codes oriented towards resource 
and energy conservation.                                                 
(added construction cost, new products, new technology)

• New zone codes oriented towards mass transit, 
mixed use development, linking where one 
works and lives, densification (will developers have a whole 
new set of impact fee considerations?)

• New trading system for CO2-”cap and trade”     
(a way to create a new form of asset and create value)

• New incentives for creating CO2 credits          
(could this operate like HTC or LIHTC programs?)



Predictions

• Energy costs will increase faster than the 
market can respond.                                             
(will impact all building component costs)

• Invest in companies that make renewable 
energy devices. (PV, wind, other solar, renewable product 
companies increasing at the rate of 30% per year)

• Incentives to replace/upgrade older 
building stock. (also could be a source of CO2 
credits could function like TIF’s)

• Tax incentives to achieve social/political 
agendas. (off set by other forms of tax revenues)



• U.S. passed the 300 million mark in 9/06 
• U.S. population growth is about 3 million per year
• There will be 400 million Americans in 2043, climbing to 

420 million by mid-century, the US Census Bureau 
estimates

• How are we going to provide all of the new buildings to 
house the next 100 million people in the U.S.??? 

• What are we going to do with all of the old people (us) 
and old energy inefficient buildings???

Sounds like an opportunity to me…

“Reality leaves a lot to the imagination.”
John Lennon



“Life is what happens to you while you’re busy maki ng other plans.”
John Lennon
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Measurements

– How much is a ton of CO2?
– 1 ton of CO2 emissions = 556 m3 or 19,626 

cubic feet. 
– Jefferson Green saves (approximately 377 

tons per year) would be enough to fill about 
84 Olympic swimming pools. 

– Or 7,399,002 cubic feet (194’x194’x194’)



Performance Creep
• Property tax incentives

• Many county and state tax credits for LEED Silver

• Phased roll-out of increasing targets



Carbon Footprint



LEED Costs
• 2003, 33 LEED buildings 

– Less than 2% average project cost impact
• 2004, GSA courthouses and office buildings 

– Cost impacts ranged from less than 0% to 8%
• 2004, Davis Langdon 

– No significant difference in construction costs for 
LEED-seeking vs non-LEED buildings in any 
category. 

• 2006, 30 LEED schools 
– Project cost premium less than 2% or $3/sf, and 

direct benefit to school was about $12/sf



• Source: U.S. Energy Information Administration



Industry Trends Task Force
• Political and code trends

• LEED

• Architecture 2030

• How do these relate?

• What does it really mean for projects?

• Where is all this going?


