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What is

Green?
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Everybody’s Talking Green
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Global Climate Change
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Upsala Glacier, Argentina

1928

2004

Source: Time magazine April, 2006
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Pale Green?

Or 

Deep Green?
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Energy Use
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Unsustainable Growth
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Focus starting to be put on housing
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Systems Thinking 

Holds it all together
Changes the way we 
think about houses

How they are built
How they interact with 
people
How they integrate 
with the environment
How they perform

Foundation
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Building a House          
Yesterday

Trades
Design
Foundation
Framing
Plumbing
Electrical

Individual & Separate

Drafty, uncomfortable, yet 
durable houses

Expectation?

1910
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Building a House 
Today

We have added
Thermal Insulation

Tighter Building Envelopes

Heating & Cooling Systems

Yet is our House 
comfortable 
Durable
Safe
Energy Efficiency
Environmental

Expectation
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Move to a
Systems Approach

The various parts 
work together

Achieving what they 
could not on 
their own

Safety
Comfort
Durability
Efficiency
Environmental
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If the House is an 
Operating System

There are 
three main 

components 
to the system...
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The Components of the System

The Structure
The Equipment 

& Systems

The Occupants
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The Basic Requirements 
of the Thermal Envelope

Control Heat flow
Control air flow
Control water and vapor flow
Control rain penetration
Control light and solar gain
Control noise
Provide strength and rigidity

Be Durable & Provide
Safety
Comfort
Efficiency
Environmental

Can You Define Where It Is?

Barrier / Boundary
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Where is the Thermal Envelope?
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Systems for Comfort & Security
Heating equipment
Cooling equipment
Humidification & 

dehumidification 
equipment

Others systems

Lights & Appliances
Electronics
Security
Plumbing

Safety and Comfort

Durable
Efficient
Environmental

Whose Responsible for it ?
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Density of bodies
Lifestyle

Maintenance

Operation

Occupant Factors
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The Structure

The Occupants

The Equipment & 
Systems

Must operate in 
harmony in a 

particular 
environment

Three Components of the System
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Controlling the Elements in the 
Environment
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Climate Zones—2006 IECC
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We Create Micro Climates
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Micro Climate

Controlled environment
Consistent Comfort

Temperature
Humidity

Air Quality

Predictability / Control
Tighter
Insulation
Mechanical Systems
Ventilation
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Systems Thinking
House as a system is the backbone of 

applied building science.

Revolutionized how we think about 
housing today.

Every change must be evaluated to 
determine its effect on the system.

The components working together to 
achieve what they could not on their 
own!

Will it affect 
Moisture, heat or air flow?
Indoor air quality?
Comfort, safety or health of the 
occupants?
Durability & Performance 
Efficiency
Environment

It’s a “holistic” approach
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Key Players
Green, Greener, Greenest by DuVivier, Schwarz, Wright

Organization Who are they? Standard  Developed

I.  Standards Groups

International Code Council 
(ICC)

National Association of 
Home Builders (NAHB)

A membership association dedicated to building safety 
and fire prevention by the development of international  
residential and commercial building codes.  ICC holds 
hearings and adopts updated codes every three years.

D.C.-based trade association for the housing & building 
industry with the mission to provide safe and affordable 
housing. Founded in 1942, NAHB is a federation of more 
than 800 state and local associations.

International Energy 
Conservation Code  (IECC) 
www.iccsafe.org

National Green Building 
Standard ICC-700 - jointly 
developed with ICC and 
including both energy 
guidelines and a rating system. 
www.nahbgreen.org

II.  Government Entities Various state, county, and local entities. Varies

III.  Certification  Groups

U.S. Green Building 
Council (USGBC) 
and others

The U.S. Green Building Council (USGBC) is a 501(c)(3) 
non-profit community of leaders working to make green 
buildings available to everyone. Expressed through LEED 
certification, this rating system defines how buildings 
compare within a wide range of measureable criteria.

Leadership in Energy and 
Environmental Design 
(LEED).  Presently the most 
widely known rating system 
in the U.S.    
www.usgbc.org
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Residential State Energy Codes

http://www.energycodes.gov/implement/state_codes/
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Summary of 
Sustainability Rating Systems

Rating 
Systems

Organization Energy 
Efficiency

Green Notes/Comments

National 
Green 
Building  
ICC-700

National Ass. 
of Home 
Builders 
(NAHB) and 
ICC

Energy 
Star or 
similar

X The newest program - NAHB Green Building Program offers two resources for scoring 
homes: the ANSI approved ICC 700-2008 National Green Building Standard, and the NAHB 
Model Green Home Building Guidelines.  Both offer a variety of line items that a builder can 
choose from in creating a green home.      http://www.iccsafe.org/news/green/
ICC jointly developed this system with the NAHB.

LEED for 
Homes

U.S. Green 
Building 
Council
(USGBC)

ES or 
similar

X LEED’s certification programs are presently the most widely known benchmarks for the 
design, construction, and operation of high performance green buildings.  LEED promotes a 
whole-building approach to sustainability by recognizing performance in five key areas of 
human and environmental health: sustainable site development, water savings, energy 
efficiency, materials selection, and indoor environmental quality. 
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=147

Built 
Green 
Colorado

Denver’s 
HBA (Home 
Builders 
Association)

ES X Introduced in 1995, Built Green Colorado is one of oldest and largest green home building 
programs in the nation—a  voluntary, industry-driven program of the Home Builders 
Association of Metro Denver offered to builders across the state.  The purpose of Built Green 
Colorado is to encourage home builders to use technologies, products, and practices that 
result in homes that are better built and better for the environment.  
http://www.builtgreen.org/

Energy 
Star 

EPA And 
DOE

ES To earn the ENERGY STAR rating, a home must meet guidelines for energy efficiency set by 
the U.S. Environmental Protection Agency. These homes are at least 15% more energy 
efficient than homes built to the 2004 International Residential Code (IRC),  and  typically 
include additional energy-saving features that make them 20–30% more efficient than 
standard homes.
http://www.energystar.gov/index.cfm?c=new_homes.nh_featureshttp://www.energystar.gov/

Passive 
House

Passive 
House  
Institute US

Passive 
House 

Planning 
Program
(PHPP)

No sep. 
green 
credit 
for  
matrls, 
size, 
site, or 
water 
issues.

Passivhaus is a European energy certification system that is often described as “the world’s 
strictest energy standard.” It was formally introduced into the United States in January of 
2008.  Passive House design uses  strict building techniques  to capture solar energy  instead 
of relying predominantly on “active” systems to bring  a building to near-zero-energy use. 
High performance windows, super-insulation, an airtight building shell, limitation of thermal 
bridging, and balanced energy recovery ventilation make possible extraordinary reductions in 
energy use and carbon emission. 
http://www.passivehouse.us/passiveHouse/PassiveHouseInfo.html
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Climate Zones—2006 IECC
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Prescriptive table
Package Window 

U-
Factor

Skyligh
t U-
Factor

Ceiling 
R-Value

Wood 
Framed 
Wall R-
Value

Mass 
Wall 
R-Value

Floor 
R-Value

Basemen
t Wall 
R-Value

Slab R-
Value 
and 
Depth

Crawl 
Space 
Wall R-
Value

Climat
e Zone 
4

0.4 0.60 R-38 R-13 R-5 R-19 R-
10/13

R-10, 
2ft

R-
10/13

Climat
e Zone 
5

.035 0.60 R-38 R-19 
or 
13+5

R-13 R-30 R-
10/13

R-10, 
2ft

R-
10/13

Climat
e Zone 
6

0.35 0.60 R-49 R-19 
or 
13+5

R-15 R-30 R-
10/13

R-10, 
4ft

R-
10/13

Climat
e Zone 
7

0.35 0.60 R-49 R-21 R-19 R-30 R-
10/13

R-10, 
4ft

R-
10/13
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HERS Index and the IECC

100 Bench 
Mark of 2004 /  
IECC Code 
House

50% more 
efficient than 
2004 IECC 
Code House

50% less 
efficient than 
2004 IECC 
Code House
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Code Certificate
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Built Green Certificate
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Upsala Glacier, Argentina

1928

2004

Source: Time magazine April, 2006
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Climate Zones—2006 IECC
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Wright-DuVivier Home - 2008 
1960 South Gilpin, Denver, Co
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Global Climate Change

1928

2004

Source: Time magazine April, 2006
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Conclusions/ Questions?
Green is IN:

Environment, Economy, National Security

–Don’t just go with the most publicized 
program; choose one that will really make a 
difference for the community and the world.

–Look for programs with a strong systems
approach and energy component.

-The foundation is Energy Efficiency,  otherwise, 
it can’t be truly “green.”
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Boulder Green Points program: www.bouldergreenpoints.com
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http://joomla.ci.boulder.co.us/files/ord_7565.pdf

Green Globes
http://www.greenglobes.com

Colorado Housing and Finance Authority (CHFA) 
http://www.chfainfo.com/

Golden’s Resolution 1793: building code, subdivision code, and zoning code
www.ci.golden.co.us/files/Res1793.pdf

Builder’s Guide to Energy Efficient Home Construction
www.fcgov.com/electric/builders-guide/index.htm

ENERGY STAR and 2004 International Residential Code (IRC)
http://www.energystar.gov/index.cfm?c=new_homes.nh_featureshttp://www.energystar.gov/

Passive House
http://www.passivehouse.us/passiveHouse/PassiveHouseInfo.html

REGREEN Residential Remodeling
http://www.greenhomeguide.org/guide_for_green_renovation/index.html
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.pdf+C.R.S.+31-15-602&hl=en&ct=clnk&cd=5&gl=s

Carolynne C. White & Kevin Holst, Colo. Local Government Regulation of Land Use for Climate Change, 37 Colo. L. 29 
(Dec. 2008)

International Conservation Council (ICC) and International Energy Conservation Code (IECC)
http://www.iccsafe.org/

National Association of Home Builders (NAHB)
Green Building Program: http://www.iccsafe.org/news/green/
National Green Building Standard ICC-700 - www.nahbgreen.or
Guidelines: http://www.nahbgreen.org. or http://www.nahbgreen.org/Guidelines/default.aspx

U.S. Green Building Council(USGBC), Leadership in Energy and Environmental Design (LEED) Rating Systems 
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=147
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