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ment, recommendation, or favoring by the United States government or any
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sarily state or reflect those of the United States government or any agency thereof.
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In early 2002, the National Association of Home Builders (NAHB) Research Center
completed a census of residential green building programs across the United
States to assess differences and similarities among programs. Although the
Research Center recognizes that other (e.g., commercial) green building
programs exist, the focus of this report is on residential programs. In addition to
presenting basic facts about the programs, the information provided catalogs
different ways that builders participate in green building programs. This guide
assumes that readers have a basic understanding of green building techniques.

Key Findings
Basic Facts
More than 18,000 homes have been built in compliance with the 26 green building
programs surveyed in this study. Most of these homes are in Denver, Austin, and
Seattle. The Austin and Denver programs have the most builder members; the
Austin program has been in existence the longest.

Most Established Programs
Built Green Colorado in Denver and the Austin Energy Green Building Program in
Texas are the largest and best established green building programs in the country.
Built Green Colorado was established in 1995 and currently has 111 builders
participating in the program. More than 9,000 homes have been completed to
date in accordance to the program’s guidelines. Participation in the Built Green
Colorado program is voluntary. Builders receive marketing materials and
recognition in the market.

Austin Energy’s Green Building Program was established in 1990. This voluntary
program currently has 111 builders participating, with more than 2,000 homes
completed to date in accordance with the program’s guidelines.

Programs with Mandatory Participation
For builders in Boulder, Colorado, and Frisco, Texas, compliance with the local
green building program is required to get building permits.

Programs in Development
Green building programs in the early stages of development include Southern
Arizona Green Building Alliance, Western North Carolina Green Building Council,
Alameda County (California), Chula Vista (California), Hudson Valley Home
Builders Association (HBA) Green Building Program (New York), and the
Schenectady HBA Green Building Program (New York).

Foreword
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Green Built Home (Wisconsin Environmental Initiative)

Overview:
Checklist with very little weighting—the most points that are allocated to any
one practice is four.

Certification method:
For each home, the builder submits a checklist, registration form, and a
working set of plans.  Green Built Home conducts an initial plan review and
conducts random site visits.

Levels of certification:
One

Qualification:
Minimum of 50 points to qualify. Point breakdown is as follows: meet all
mandatory requirements (15 points), and include a minimum of 35 additional
points from any combination of other categories from the checklist (out of 232
total checklist points).

Year of inception:
1999

Number of builders:
30

Incentives offered to builders to participate:
Logos in homes, yard signs, plaques on certified homes, local press, ribbons
and shirts for builders.

Number of homes constructed to date:
202

Contact information:
Green Built Home
Wisconsin Environmental Initiative
John Imes
16 N. Carroll Street, Suite 840
Madison, WI 53703-2726
p. 608-280-0360
f. 608-280-0361
http://www.wi-ei.org/GBH/index.htm
jimes@wi-ei.org

Mandatory Requirements
Category Points
WI ENERGY STAR home 10 Required
ENERGY STAR appliances 1 Required
Erosion control plan (available in builder guidebook) 1 Required
One recycled material (minimum 50%) 1 Required
No uncertified Lauan or other tropical hardwood plywood,
     doors, or trim 1 Required
Homeowner handbook (prepared by program) 1 Required

Continued next page
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Green Built Home (Wisconsin Environmental Initiative) continued

Checklist Requirements
Category Maximum Possible Points
Landscape conservation 13
Energy use (general) 7
Water conservation 5
Materials selection 4
Energy use
    Insulation and air sealing 14

Glazing 9
Mechanical systems 17
Indoor air quality 15
Water heating 14
Indoor water conservation 3
Appliances 7
Lighting 11
Integrated climatic design 6

Materials
Below grade 10
Structural frame 18
Envelope 16
Insulation 5
Roof 3
Subfloor 5
Finish floor 15
Doors, cabinets, and trim 14
Finishes and adhesives 6

Waste management 15

Total Possible Points 232

2



Build A Better Kitsap Home Builder Program (Kitsap HBA, Washington)

Overview:
Builders qualify at a one-, two-, or three-star level determined by mandatory
criteria, plus points awarded from a checklist.  Checklist items are generally
weighted from 1 to 3 points.

Certification method:
Self-certification checklist (plus mandatory one-time program orientation)

Levels of certification:
One-, two-, or three-stars (★ )

Qualification:
★ All mandatory requirements, plus 10 points from Section 2 through 8

of checklist.
★★ All mandatory requirements, plus 30 points from Section 2 through 8

of checklist. Earn at least 3 points from each section.
★★★ All mandatory requirements, plus 30 points total from Section 2

through 8 of checklist. Attend a workshop within 1 year of certification.
Year of inception:

1997
Number of builders:

27
Incentives offered to builders to participate:

Marketing such as billboards, Internet marketing, print brochures
Number of homes constructed to date:

278
Contact information:

Build a Better Kitsap
Art Castle
5251 Auto Center Way
Bremerton, WA 98312-3319
p. 360-479-5778
f. 360-479-0313
acastle@kitsaphba.com
http://www.kitsaphba.com

2.
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Mandatory Requirements
Category Points
Meet Washington State energy code Required
Meet Washington State ventilation/indoor air quality code Required
Meet Washington State water use efficiency standards Required
Program orientation (one time only) Required
Provide “Operations and Maintenance Kit” Required
Checklist Requirements
Section Maximum Possible Points
Site protection 18
Site design 22
Reduce 20
Reuse 8
Recycle 14
Resource-efficient material selection 31
Maximize energy efficiency 43
Indoor air quality and health 58
Manage hazardous waste 9
Promote responsible operation and maintenance 16

Total Possible Points 239



EarthCraft House (Greater Atlanta HBA, Georgia)

Overview:
Places emphasis and value on providing training and technical assistance to
builders. Requires energy efficiency, plus other green features. All homes are
inspected and blower-door tested by specially trained EarthCraft House
inspectors. Checklist is weighted toward features that have the most environ-
mental benefits. Allows bonus points for proximity to mass transit, PV or solar
hot water, or other innovations. Includes a workbook for builders to educate
about various items on the checklist.

Certification method:
Required third-party inspection, plus self-certification worksheet

Levels of certification:
One

Qualification:
Certification requires 150 points from the checklist out of 489 total possible
points

Year of inception:
1999

Number of builders:
89

Incentives offered to builders to participate:
All first inspections are free to the builder, some incentives to homeowners in
the form of reduced closing costs and lower interest rate mortgages, other
loan assistance programs.

Number of homes constructed to date:
500

Contact information:
EarthCraft House
Greater Atlanta Home Builders Association, Inc.
P.O. Box 450749
Atlanta, GA 31145
p. 770-938-9900
f. 770-934-8363
earthcraft@earthcrafthouse.com
http://www.earthcrafthouse.com

“EarthCraft House renovation is perhaps
the most exciting new aspect to our
program. We’ve worked with six of the
city’s top renovators to outline how the
program might work. We’re currently in
the pilot state, and so far the response
just through word of mouth has been
amazing. We plan to officially launch this
part of the program in mid summer [2002]
with a detailed workbook, and special
training class.”

Jim Hackler
EarthCraft House Greater Atlanta HBA

3.
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Checklist Requirements
Category Maximum Possible Points
Site planning 45
Tree protection and planting measures 15
Energy efficient building envelope and systems 90 (for ENERGY STAR certification)
Energy measures House must either be ENERGY

STAR certified or must get at
least 75 points from the follow-
ing “energy measures” below

Air leakage test 35
Air sealing measures 30
Insulation 50
Windows 32
Heating and cooling equipment 42
Ductwork/air handler 58
Energy efficient lighting/appliances 12

Resource efficient design 26
Resource efficient building materials

Recycled/natural content materials 10
Advanced products 29

Durability 15
Waste management

Waste management practices 14
Recycle construction waste 15
Indoor air quality

Combustion safety 30
Moisture control 13
Ventilation 26

Materials 13
Water—indoor use 19
Water—outdoor use 35
Homebuyer education/opportunities 26
Builder operations 13

Bonus points (mass transit, brownfield development, etc.) 55+

Total Possible Points 489
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Built GreenTM Colorado (HBA of Metro Denver)4. Overview:
Comprehensive checklist that requires builders to meet the Energy Efficiency
Minimum Requirement and then reach a cumulative point total of 70.

Certification method:
Self-certification checklist; 5% of all residential homes are inspected on random
basis by third-party services.

Levels of certification:
One

Qualification:
Builders must have 70 points; the points can come from anywhere in the
checklist.

Year of inception:
1995

Number of builders:
111

Incentives offered to builders to participate:
Market distinction, education, TV ads

Number of homes constructed to date:
9,646

Contact information:
Built Green Colorado
HBA of Metro Denver
1400 S. Emerson
Denver, CO 80210
p. 303-778-1400
f. 303-733-9440
info@builtgreen.org
http://www.builtgreen.org

6



Checklist Requirements
Category Maximum Possible Points
Energy requirement (Required) 3
Energy efficiency

Envelope 60
Mechanical systems 158
Water heating 43
Appliances 34
Lighting 16

Materials
Foundation 33
Structural frame 72
Subfloor 10
Windows 13
Doors 8
Insulation 16
Exterior wall finishes 34
Roof 14
Finish floor 31
Cabinetry and trim 14

Health and safety
Indoor air quality 95

Resource conservation
Land use 17
Materials reduction 9
Materials re-use 16
Waste reduction and recycling 7
Water 35

Total Possible Points 738
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BuiltGreenTM (MBA of King and Snohomish Counties, Washington)

Overview:
Comprehensive checklist with weighted items

Certification method:
Self-certification checklist

Levels of certification:
One-, two-, or three-stars (★ )

Qualification:
★ Attend program orientation; meet mandatory green codes and

regulations; earn 25 points from checklist; prepare and post a jobsite
recycling program; and provide an “Operations and Maintenance Kit.”

★★ One star requirements, plus 75 additional points (100 points minimum)
from checklist with at least 6 points from each section; attend a Built
Green workshop within 1 year of certification.

★★★ Meet two-star requirements plus 105 additional points
(180 points minimum).

Year of inception:
2000

Number of builders:
9 participating

Incentives offered to builders to participate:
Access to marketing tools

Number of homes constructed to date:
1,600

Contact information:
Built Green
Master Builders Association of King and Snohomish Counties
2155 112th Avenue, NE
Bellevue, WA 98004
p. 425-451-7920
builtgreen@mba-ks.com
http://www.builtgreen.net

5.
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Mandatory Requirements
Category Maximum Possible Points
Meet Washington State water use efficiency standards       Required
Meet stormwater/site development standards       Required
Meet Washington State ventilation/indoor air quality code    Required
Meet Washington State energy code       Required
Provide Homeowner with Operations and Maintenance kit      Required
Checklist Requirements
Site and water

Overall      13
Protect sites natural features      22
Protect natural processes on-site      58
Eliminate water pollutants      37
Design alternatives      25



Energy efficiency
Envelope 128
Heating/cooling 20
Water heating 5
Lighting 6
Efficient design 3
Alternative systems 15

Health and indoor air quality
Overall 25
Jobsite operations 19
Layout and material selection 50
Moisture control 9

Air distribution and filtration 21
HVAC equipment 30
Materials efficiency

Overall 40
Jobsite operations

Reduce 9
Reuse 13
Recycle 40

Design and material selection
Overall 10
Framing 29
Foundation 4
Subfloor 1
Doors 5
Finish floor 15
Interior walls 2
Exterior walls 8
Windows 2
Cabinetry and trim 12
Roof 7
Insulation 5
Other exterior 10

Promote environmentally friendly homeowner Operation and Mainenance
Water conservation—outdoor 40
Water conservation—indoor 31
Eliminate water pollutants 5

Energy
Heating/cooling 9
Water heating 19
Appliances 10
Efficient lighting 9

Health and indoor air quality 3
Recycling 6

Total Possible Points 830
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Green Home Designation (Florida Green Building Coalition)6. Overview:
Program that features a comprehensive, weighted checklist of efficiency
measures. Gives value to meeting Florida energy code, plus additional
energy points for HERS rating above 80 and design, appliances, lights, and
amenities. Also has categories for water, site, health, materials, and disaster
mitigation.

Certification method:
Mix of self-certified and inspector-certified items. Some items require special
submittals for verification

Levels of certification:
One level

Qualification:
Builders must achieve a minimum number of points in each category to
encourage diversity and to consider the house as a system. However, if there is
a deficit in one category, it can be amended if the deficiency is added to the
total minimum score of 200. For example, if the home achieves only 10 points in
a category with a minimum of 15 required, the builder can still qualify for a
Green Building Designation if the total number of points is, at minimum, 205.

Year of inception:
2001

Number of builders:
15

Incentives offered to builders to participate:
Discount on per-home registration fee

Number of homes constructed to date:
2

Contact information:
Green Home Designation
Eric Martin, Research Engineer
Florida Solar Energy Center
1679 Clearlake Road
Cocoa, FL 32922
p. 321-638-1450
f. 321-638-1439
info@floridagreenbuilding.org
http://www.floridagreenbuilding.org

Mandatory Requirements
Category Maximum Possible Points

Prerequisite 1 (use at least one measure)
Sanitation system that reduces/eliminates chlorine use
     (salt water, ionization, etc.) Required
Pool cover Required
Solar pool heating system Required
Efficient pool pumping Required
No swimming pool or spa Required

Prerequisite 2 (use at least one measure)
Use of native aquatic vegetation in shoreline area Required
Low-maintenance plants placed between lawn
     and shoreline; no turf adjacent to water Required
Use of terraces, swales, or berms to slow stormwater
     movement into water body Required
Home site does not border natural water body Required

“The most
valuable aspect
of Florida’s
Green Building
Program is the
one-on-one
assistance
available to
builders through
program
Certifying
Agents, and the
Building America
Industrialized
Housing
Partnership.”

Eric Martin
Florida Green
Building
Coalition
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Checklist Requirements
Energy (building envelope/systems) (100 min/150 max)

Codes/Ratings (both inspector-certified) 150
Design 19

Energy (appliances, lights, amenities) (10 min/25 max)
Energy-efficient appliances/amenities 9
Energy-efficient lighting 19

Water (15 min/40 max)
Appliances 12
Greywater reuse 4
Rainwater harvesting 4
Installed landscape 25
Installed irrigation 14

Site (10 min/30 max)
Native tree and plant preservation 15
On-site use of cleared materials 2
Erosion control/topsoil preservation 5
Drainage/retention 10

Health (10 min/30 max)
Combustion 10
Moisture control 7
Ventilation 20
Source control (materials) 9
Cleanability 4
Universal design 4

Materials (10 min/45 max)
Structure 14
Sub-assembly 7
Partitions / trim 4
Finishes 4
Durability 6
Waste management 12

Disaster mitigation (5 min/30 max)
Hurricane (wind, rain, storm surge) 20
Flood (check all 4 to receive 5 points) 5
Wild fire (check all 3 to receive 5 points) 5
Termites (check all 12 to receive 10 points) 10

General (0 min/50 max)
Small house credit 50
Renewable power generation 20
Reconfigurability 6
Lot choice 10
Other 14

Total Possible Points 400
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City of Boulder Green Points (Colorado)

Overview:
Checklist of features that are weighed.

Certification method:
City- or self-certification checklist (method required is specified for each
checklist item).

Levels of certification:
One

Qualification:
Point requirements are based on square footage. Homes smaller than or equal
to 1,500 square feet need 50 points. Homes between 1,501 and 2,500 square
feet need 65 points. Homes larger than 2,501 square feet need one additional
point for each 50 additional square feet up to the maximum allowable points.
The program also covers remodeling and additions over 500 square feet.

Year of inception:
1997

Number of builders:
38 have gone through training. All builders in Boulder participate because it is
mandatory.

Incentives offered to builders to participate:
Must participate to get building permit.

Number of homes constructed to date:
Approximately 116

Contact information:
Mike Weil
Director, Energy Programs Coordinator
City of Boulder
Office of Environmental Affairs
P.O. Box 791
Boulder, CO 80306
p. 303-441-4191
f. 303-441-4070
weilm@ci.boulder.co.us
http://www.ci.boulder.co.us/environmentalaffairs/green_points/

Checklist Requirements
Category Maximum Possible Points
Construction/Demolition and Use of recycled materials 29
Land use and Water conservation 25
Framing 30
Energy code measures 113
Plumbing 5
Electrical 10
Insulation 34
HVAC 51
Solar 79
Indoor air quality 48
Innovation 10

Total Possible Points Approximately 434

7.
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Green Building Program, Austin Energy (Texas)8. Overview:
Comprehensive, weighted checklist

Certification method:
Self-certification

Levels of certification:
One-, two-, three-, four-, and five-stars (★ )

Qualification:
★ 40-59 points
★★ 60-89 points
★★★ 90-129 points
★★★★ 130-179 points (must include blower-door test, duct-blaster test,

or ducts located in conditioned space and combustion/
 backdraft test)

★★★★★ 180 or more points (including requirements listed in four stars)
Year of inception:

1990
Number of builders:

111
Incentives offered to builders to participate:

Training (e.g., monthly seminars), support services, plan reviews, one-on-one
consultation, marketing

Number of homes constructed to date:
2,475

Contact information:
Richard Morgan
P.O. Box 1088
Austin, TX 78767
p. 512-505-3709
f. 512-505-3711
Richard.morgan@austinenergy.com
http://www.ci.austin.tx.us/greenbuilder

Mandatory Requirements
Category Maximum Possible Points
Durable finish (min. 50-year warranty) Required
One recycled content material (min 50%) Required
Meet City of Austin Building and Energy Code Required
Efficient and effective cooling and dehumidification
system Required
Two ceiling fans Required
Meet City of Austin Building Code requirements Required
No vapor barrier on inside perimeter wall Required
One-inch minimum pleated filter on HVAC system Required
Low-VOC paints on interior Required
If termite control used, pyrethroid or borate based Required
Any planting beds mulched to min 2” depth Required
Rating certificate and homeowner information packet
given to homeowner Required
Rating submitted for all homes in greater Austin Area Required

Continued next page
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Checklist Requirements
Section Maximum Possible Points
Energy

Design 43
Thermal envelope 22
Heating, cooling, water heating 38
Lighting and appliances 13

Materials
Design, structure 15
Finish materials 16
Excess jobsite resources 10

Water
Indoor   6
Outdoor 28

Health, Safety
Molds, mites, fibers 21
Chemical outgassing 18
Combustion gases   7
Electromagnetic fields   2
Integrated pest management   7

Community 28

Total Possible Points 274

Green Building Program, Austin Energy continued

“After 10 years of promoting Green
Building in Austin we now have home
buyers asking for ‘green’ features in the
homes they buy. We have achieved this
through a long-term effort to educate
the consumer about the benefits of
green building...Builders [also benefit]
from the technical assistance they get
from us. This assistance ranges from free
monthly seminars for members of our
program to individual sessions with our
staff to help them achieve a higher level
of energy efficiency, comfort, and
durability in their homes.”

Richard Morgan
Austin Energy Green Building Program

14



City of Scottsdale Green Building Program (Arizona)9. Overview:
Weighted rating (checklist) that emphasizes a system’s approach by requiring
26 prerequisites. After meeting these requirements, projects get points from
various rating categories. Projects qualify as “entry level” (26 points from the
rating categories) or “advanced level” (56 points from the rating categories).

Certification method:
Checklist items verified by inspector. Certification and Homeowners Guide
provided at completion of project.

Levels of certification:
Entry and advanced

Qualification:
63 points out of 368

Year of inception:
1998

Number of builders:
47

Incentives offered to builders to participate:
Expedited plan review: permitting time reduced by half

Number of homes constructed to date:
129

Contact information:
Anthony Floyd
7506 East Indian School Road
Suite 125
Scottsdale, AZ 85251
p. 480-312-4202
f. 480-312-7314
afloyd@ci.scottsdale.az.us
http://www.ci.scottsdale.az.us/greenbuilding/

Requirements
Category Required Elements Maximum Possible

Points
Site use 1 26
Structural elements 1 23
Building envelope 5 63
Heating, cooling, and ventilation 6 59
Indoor air quality 4 21
Electrical power, lighting, and appliances 3 25
Plumbing system 3 38
Roofing – 12
Exterior finishes – 12
Interior finishes 1 10
Interior doors, cabinetry, trim – 15
Finish floor 1 13
Pools and spas – 26
Solid waste 1 7
Special options – 18

Total Possible Points 26 368
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New Mexico Building America Partner Program
(HBA of Central New Mexico)10. Overview:

Minimum standards for energy conservation (prescriptive or performance-
based compliance), indoor air quality, water conservation, building materials
conservation, solid waste reduction through recycling, and testing. No check-
list or optional items. In addition to addressing Building America objectives of
performance-based goals for indoor air quality, energy conservation, and
water conservation, this program addresses solid waste reduction and material
conservation.

Certification method:
Third-party testing done by HERS raters

Levels:
One

Qualification:
Two technical seminars and two public seminars

Year of Inception:
2001

Number of builders:
15

Incentives offered to builders to participate:
Marketing niche

Number of homes constructed to date:
830

Contact information:
HBA of Central New Mexico
Building America Partner Program
Lindsay Chism
PO Box 1881
Los Lunas, NM 87031
p. 505-866-6479
f. 505-565-8207
ldcconsulting@aol.com
http://www.hbacnm.com/green_builder
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County of Santa Barbara Innovative Building Review
Program (California)11. Overview:

Free program that advises developers on how to make developments more
energy efficient. Includes a few green features beyond energy efficiency.
Incentives to meeting targets include expedited plan review, 50% reduction in
energy plan-check fee, marketing materials, and eligibility for Energy-Efficient
Building of the Year.

Certification method:
Plan review (by committee at regularly scheduled meetings) and self-certifica-
tion checklist.

Levels of certification:
Target 1, 2, or 3

Qualification:
Target 1: 20% better than Title 24 (California Energy Code);

5 points from checklist.
Target 2: 30% better than Title 24; 12 points from checklist.
Target 3: 40% better than Title 24; 30 points from checklist.

Year of inception:
1995

Number of builders:
60

Incentives offered to builders to participate:
Expedited review and reduced fees for checking energy plan.

Number of homes constructed to date:
890

Contact information:
County of Santa Barbara
Innovative Building Review Program
Kathy Pfeifer
30 E. Figueroa Street, 2nd Floor
Santa Barbara, CA 93101-2709
p. 805-568-2507
f. 805-568-2522
kathypm@co.santa-barbara.ca.us
http://www.silcom.com/~sbcplan/ibdrc.html

Mandatory Requirements
Category Maximum Possible Points
Exceed Title 24 requirements by 20% Required (Target 1)
Exceed Title 24 requirements by 30% Required (Target 2)
Exceed Title 24 requirements by 40% Required (Target 3)
Checklist Requirements
Category Maximum Possible Points
Energy 51
Siting 4
Summer shading and wind protection 52
Non-energy related building techniques 23

Total Possible Points 130
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Build a Better Clark (Clark County, Washington HBA)12. Overview:
Builders qualify at a one-, two-, or three-star level determined by mandatory
criteria, plus points awarded from a checklist. Checklist items are generally
weighted from 1 to 3 points.

Certification method:
Self-certification checklist (plus mandatory one-time program orientation)

Levels of certification:
One-, two-, or three-stars (★ )

Qualification:
★ All mandatory requirements.
★★ All of one-star requirements, plus earn additional 50 points total.

Attend a workshop within past 12 months.
★★★ Two-star requirements, plus an additional 40 points total

(for a minimum total of 90 points). Attend a workshop
within past 12 months.

Year of inception:
1999

Number of builders:
16

Incentives offered to builders to participate:
In development

Number of homes constructed to date:
26

Contact information:
Build a Better Clark
Attn: Mary Gould
5007 NE St. John’s Road
Vancouver, WA 98661
p. 360-694-0933
f. 360-694-1606
joel@cchba.com
http://www.cchba.com/build_a_better_clark_page.htm
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Mandatory Requirements
Category Maximum Possible Points
Meet Washington State energy code Required
Meet Washington State ventilation/indoor air quality code Required
Meet Washington State water use efficiency standards Required
Prepare a job-site recycling plan and post on-site Required
Use at least one recycled-content building product Required
Provide a “Homeowner’s Kit” Required
Program orientation (one time only) Required
Checklist Requirements
Category Maximum Possible Points
Treat site appropriately

Site protection 19
Site design 20

Prevent waste
Reduce 23
Reuse 8
Recycle 12
Resource-efficient material selection 32

Maximize energy efficiency 46
Indoor air quality and health 56
Manage hazardous waste 9
Promote responsible operation and maintenance 16

Total Possible Points 241



Earth AdvantageTM Program (Portland General Electric, Oregon)13. Overview:
Earth Advantage is a utility-run program that provides marketing and technical
support to builders. The program starts with a plan review by an Earth
Advantage technical specialist. The specialist conducts on-site inspections to
check for proper installation of materials. Two diagnostic tests are performed:
one in the early stages of building to test the duct air loss and the second–a
blower door test–is conducted when the home is complete. A certificate is
given that lists the features for the home, the appliance ratings, and the
diagnostic test results.

Certification method:
Points worksheet and onsite inspections

Levels of certification:
One

Qualification:
For the house to be certified, the builder must achieve a minimum of 50
points in each of the four following categories:

1) Energy Efficiency
2) Healthier Indoor Air
3) Environmental Responsibility
4) Resource Efficiency

House must also pass two performance tests (duct-blast and blower-door).
To ensure that the house meets the requirement for performing 15% better
than the Oregon energy code, core measures are required in each of the five
following categories that include energy-efficiency points:

1) Shell Construction
2) HVAC/Duct Sealing
3) Water Heating
4) Lighting
5) Appliances.

Year of inception:
1999

Number of builders:
33

Incentives offered to builders to participate:
Marketing, advertising, others to be developed

Number of homes constructed to date:
100+

Contact information:
Duane Woik
16280 SW Upper Boones Ferry Road
Portland, OR 97224
p. 503-603-1733
f. 503-603-1710
http://www.earthadvantage.com

20



Checklist Requirements Maximum Possible Points
Energy and Environmental Categories

Construction Energy Healthier Environmental Resource
Categories Efficiency Indoor Air Responsibility Efficiency
Shell construction 134 56 72 118
HVAC 160 160 20 64
Water heating 69 0 30 32
Lighting 6 0 12 8
Appliances 12 0 8 6
Foundation 0 34 12 26
Siding 0 58 44 68
Roofing 0 22 18 36
Insulation material 0 0 4 10
Interior surfaces 0 4 4 10
Surface coating 0 54 24 28
Cabinets 0 42 28 28
Countertops 0 32 12 16
Casework 0 18 12 8
Stove/fireplace 0 22 4 0
Flooring 0 46 36 42
Finish plumbing 0 0 8 6
Land and water 0 0 144 2
Waste management 0 0 28 16
Total Possible Points 381 548 520 524

21



G/Rated (City of Portland, Oregon)14. Overview:
Builders participating in this city-operated program are awarded points from
a checklist for certification. Projects are jury-reviewed and are selected for
publicity purposes.

Certification method:
Inspection, plus self-certification weighted checklist.

Levels of certification:
One

Qualification:
Case Study

Year of inception:
2001

Number of builders:
Not tracked

Incentives offered to builders to participate:
$3,000 grants for qualified projects that serve as case studies to be shared with
the community.

Number of homes constructed to date:
35 (case studies)

Contact information:
Mike O’Brien
City of Portland Office of Sustainable Development
Green Building Specialist
p. 503-823-5494
mobrien@ci.portland.or.us
http://www.green-rated.org
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Checklist Requirements
Category Maximum Possible Points
Sustainable sites

Alternative transportation 7
Erosion and sediment control 2
Stormwater management 3
Healthy and water-efficient landscaping 14
House design 10

Energy efficiency
Building envelope 6
Heating and cooling 13
Water heating 5
Appliances and lights 5
Renewable energy 18

Materials and resources
Building materials 11
Efficient structural systems 20
Waste reduction and management 11
Reducing pollutant sources 13
Ventilation 9
Air cleaning 5
Reduce toxins in yard 4

Innovations 23
Partnerships 9
New technologies 5

Total Possible Points 193
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Home Builders Association of Greater Kansas City (Missouri)15. Overview:
Self-certification worksheets. The individual items are not weighted.

Certification method:
Builders enroll in the Home Builders Association of Greater Kansas City Build
Green Council and take an orientation class. Then, the builder can enroll
individual homes in one of four possible levels (Platinum, Gold, Silver, or Bronze).
Eight hours of classroom instruction per year are required. Each home above
the bronze level requires a home energy rating. Only the builder and
homebuyer receive and use the guideline, nothing is sent into the HBA.

Levels of certification:
Platinum, Gold, Silver, or Bronze

Qualification:
There are five categories of guidelines: Site, Energy, Materials, Indoor Air
Quality, and Recycling. The energy aspect of the guidelines are performance-
based, rather than prescriptive (i.e., the guidelines require an energy rating,
but the guidelines do not dictate how the builder reaches the appropriate
energy rating level). The guidelines offer suggestions that the builder can
check off (e.g., sealed combustion, direct vent water heater) and submit to
the HBA and also give to the home buyer. The Bronze level does not require a
home energy rating. An energy rater does not have to be contacted–the
builder can self-certify that the home meets the 1993 MEC.

Year of inception:
2002

Number of builders:
TBA

Incentives offered to builders to participate:
Home tours, use of logo on house listing, other marketing

Number of homes constructed to date:
TBA

Contact information:
Stan Parsons
Staff Coordinator
HBA of Greater Kansas City
600 East 103rd Street
Kansas City, MO 64131
p. 816-942-8800 x231
f. 816-942-8367
stan@kchba.org
http://www.kchba.org
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City of Frisco (Texas) Green Building Program16. Overview:
This is one of the only programs in the country where all new residential homes
(platted after May 23, 2001) must meet or exceed the green building
program’s criteria (i.e., it is not a voluntary program). The individual items are
not weighted in the minimum standards list.

Certification method:
Performance-based program

Levels of certification:
One

Qualification:
There are four categories of guidelines: Energy Efficiency, Water Conservation,
Indoor Air Quality, and Waste Recycling. The Energy Efficiency aspect of the
standards are performance-based, rather than prescriptive.  The standards
require that the house meets or exceeds the ENERGY STAR Homes designation,
but they do not dictate how the builder reaches the appropriate energy
rating level. There are minimum standards for the other three categories.

Year of inception:
2001

Number of builders:
40

Incentives offered to builders to participate:
Mandatory participation

Number of homes constructed to date:
1,600 units are in the queue

Contact information:
Jeff Witt
City of Frisco
6875 Main Street
Frisco, TX 75034
p. 972-335-5540 x145
f. 972-335-5549
jwitt@ci.frisco.tx.us
http://www.ci.frisco.tx.us/planning/greenbuilding_index.htm
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Hawaii BuiltGreenTM

17. Overview:
Comprehensive checklist with weighted items

Certification method:
Self-certification checklist

Levels of certification:
One-, two-, and three-stars (★ )

Qualification:
★ Attend a one-time program orientation; meet mandatory green codes

and regulations; earn at least 35 points for naturally ventilated homes;
earn at least 45 points for air-conditioned homes.

★★ One-star requirements, plus 85 additional points (120 or 130 points total,
respectively) from Sections 1 through 5 with at least 5 points from
each section.

★★★ Meet two-star requirements, plus 95 additional points (215 or 225 points
total, respectively); attend green-building-related workshop or
conference within past 12 months.

Year of inception:
TBA

Number of builders:
TBA

Incentives offered to builders to participate:
Identified in Parade of Homes directory, serve in speakers’ bureau

Number of homes constructed to date:
TBA

Contact information:
Karen Nakamura
Executive Vice President
Building Industry Association of Hawaii
1727 Dillingham Blvd.
Honolulu, HI 96819
p. 808-847-4666 x203
f. 808-842-0129
ktn@bia-hawaii.com
http://www.bia-hawaii.com/builtgreen/

Mandatory Requirements
Category Maximum Possible Points
No soil exposed during job (protected with mulch) Required
No fill in sensitive areas Required
Sensitive areas flagged and protected during construction Required
Post-cleanup procedures for spills Required
Hazardous wastes separated and properly disposed of Required
Sediment traps installed for construction Required
No adverse impacts on adjoining properties or critical
     areas during construction Required
Water quality monitoring during construction Required
Concrete trucks and pumps washed in designated areas Required
Low flow shower heads and sinks (2.5 gpm) Required
Low flow bath faucets (2.0 gpm) Required
Clothes dryer vented to outdoors Required
All wood used has approved chemical treatment
     for termites Required
All cuts and drill holes in CCA-treated wood field-treated Required
Homeowner’s operations and maintenance manual Required
Homeowner’s outdoor landscaping manual Required26



For Air-Conditioned Homes Only
House meets Hawaii MEC standards for A/C buildings Required
A/C system sized for efficient operation (not oversized) Required
Programmable thermostats provided Required
Heat-trap installed or 1” pipe insulation on at least
     first 8 feet of outlet pipe from water heater Required
Solar heater or heat pump for swimming pool heaters Required

Checklist Requirements
Protecting Site

Design choices 35
Job site operations 15
Outdoor water conservation 9
Bonus points 10

Energy performance and comfort
Site 15
Shell 24
Openings 43
Interior layout and finishes 10
Mechanical venting and cooling 21
A/C homes only 23
Water Heating – distribution 25
Indoor water conservation (double points if
rainwater collection is not required) 12
Electric lighting 16
Appliances 17
Bonus points for custom homes 10

Health and indoor air quality
Floors 38
Cabinetry and trim 8
Interior walls 8
Mechanical and other controls 14
A/C Homes only 11
Job site operations 10

Durability and Materials Conservation
Design choices 8
Termite details 19
Framing 24
Foundation 9
Sub-floor 2
Windows and doors 10
Insulation 4
Interior walls 1
Finish floor 19
Cabinetry and trim 17
Roof 5
Exterior finish 8
Outdoor features 12
Job site operations (triple points for custom homes) 21
Bonus points 25

Environmentally friendly homeowner O&M 11

Total Possible Points 569
27



California Green Builder Program18. Overview:
The individual items are not weighted in the minimum standards list. However,
for each of the four categories of guidelines, the program has established
performance-based requirements.

Certification method:
Performance-based program

Levels of certification:
One

Qualification:
There are four categories of guidelines: Energy Efficiency, Air Quality, Waste

Recycling, and Water Conservation. Below are the minimum requirements
under the program:

Energy Efficiency: Meet EPA/DOE ENERGY STAR Homes efficiency levels; exceed a
15% improvement over California Title 24 Energy Code.

Air Quality: Reduce air emissions by building to ENERGY STAR Homes
efficiency level.

Waste Recycling: 50% diversion from land fill job site waste. Where recycling
and diversion are not available, builder agrees to adopt the Building
Industry Institute Waste Recycling Guidelines and work with local
jurisdictions to overcome local market barriers.

Water Conservation: 25% decrease in water use compared to typical
1980s home.

Year of inception:
2001

Number of builders:
TBA

Incentives offered to builders to participate:
Recognition, expedited plancheck, reduced fees, and expedited field check.

Number of homes constructed to date:
TBA

Contact information:
Robert Raymer, P.E.
BII Technical Director
1215 K Street, Suite 1200
Sacramento, CA 95814
p. 916-443-7933
http:www.thebii.org/cgbp.asp

28
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Green Built Program (HBA of Greater Grand Rapids, Michigan)19. Overview:
Energy efficiency covered by participation in ENERGY STAR or American Lung
Association Health (ALA) House. Checklist for additional points focuses on
areas not addressed by ENERGY STAR or ALA programs.

Certification method:
Independent auditor completes application

Levels of certification:
One

Qualification:
Meet ENERGY STAR minimum requirements, plus 40 additional points from checklist

Year of inception:
Spring 2002

Number of builders:
8, plus 6 associate members

Incentives offered to builders to participate:
Use of Green Built logos; inclusion in list of builders distributed to general public
inquiring about Green Building; names included in HBA marketing materials

Number of homes constructed to date:
4

Contact information:
Ann Dykema
Home & Building Association of Greater Grand Rapids
2021 44th Street SE
Grand Rapids, MI 49508-5009
p. 616-281-2021
f. 616-281-4500
adykema@hbaggr.com
http://www.hbaggr.com

Mandatory Requirements
Category Maximum Possible Points
Attendance at training program Required
Four-Star ENERGY STAR rating 80
Checklist Requirements
Category Maximum Possible Points
Five-Star Energy Star Rating 1 for every ENERGY STAR point over

80, up to a maximum of 100
American Lung Association Health House® 100 points
Land use 13
Water efficiency 26
Roofing   8
Framing/Decking 19
Foundation 15
Appliances 10
Lighting   8
Design Efficiency/Waste Management 19
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20. Overview:
Weighted checklist with minimum requirements. Points are accumulated for a
total score.

Certification method:
Combination of self-certification and spot inspections.

Levels of certification:
Either “Vermont Built Green Certified” or “Vermont Built Green Certified with XX
points”

Qualification:
TBA

Year of inception:
TBA

Number of builders:
N/A

Incentives offered to builders to participate:
ENERGY STAR certification

Number of homes constructed to date:
N/A

Contact information:
Richard Faesy
Vermont Energy Investment Corporation
255 S. Champlain Street
Burlington, VT 05401
p. 802-658-6060
f. 802-658-1643
rfaesy@veic.org
http://www.sover.net/~michaelh/bsr

Vermont Built Green (in progress)

Continued next page

Mandatory Requirements (draft)
Category Maximum Possible Points
Siting and land use

Location Required
Minimize damage to environment Required
Promote community and security Required

Building design—efficient design Required
Quality/Durability—choose quality materials Required
Energy use

Envelope and systems Required
Lighting and appliances Required
Sustainable equipment Required

Resource impacts
Resource efficient materials Required
Reduce, reuse, recycle Required
Encourage waste reuse and recycling for homeowners Required
Water efficiency Required

Occupant health/Indoor air quality
Minimize sources of pollutants Required
Provide ventilation to remove generated pollutants Required

Occupant education and Operations and Maintenance Required
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Checklist Requirements
Category Maximum Possible Points
Siting and land use

Location 18
Minimize damage to environment 31
Promote community and security 23
Nature connection 3

Building design
Efficient design 7
Minimize house size (multiplication factor for total

checklist points. 2,001 ft2 - 2,500
ft2 is 1.00; 2,000 ft2 is 1.05; add
0.05 for each 100 ft2 less than
2,000 ft2; subtract 0.05 for each
500 ft2 over 2,500 ft2)

Quality/Durability—choose quality materials 39
Energy use

Envelope and systems 31
Lighting and appliances 18
Sustainable equipment 18 + 0.005 points per peak watt

of renewable energy (or 0.01
points per peak watt of Renew-
able Energy if grid-connected)

Resource impacts
Resource efficient materials 70
Reduce, reuse, recycle 23
Encourage waste reuse and recycling for homeowners 3
Waste efficiency 18

Occupant health/Indoor air quality
Minimize sources of pollutants 41
Provide ventilation to remove generated pollutants 12

Occupant education and Operations and Maintenance 9
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Southern Arizona Green Building Alliance (in progress)21. Overview:
Green Building Program is in its infancy and details are still being determined.

Certification method:
TBA

Levels of certification:
One-, two-, or three-armed “saguaro”

Qualification:
TBA

Year of inception:
TBA

Number of builders:
TBA

Incentives offered to builders to participate:
TBA

Number of homes constructed to date:
TBA

Contact information:
Loretta Ishida
The Development Center for Appropriate Technology (DCAT)
PO Box 27513
Tucson, AZ 85726-7513
p. 520-624-6628
f. 520-798-3701
Loretta@dcat.net
http://www.dcat.net

Western North Carolina Green Building Council (in progress)

Overview:
No guidelines yet. The statewide program is in a very early stage of develop-
ment. They are currently looking for funding to move the program to the
draft stage. They are tentatively planning on teaming with the North Carolina
Solar Center.

Certification method:
TBA

Levels of certification:
TBA

Qualification:
TBA

Year of inception:
TBA

Number of builders:
TBA

Incentives offered to builders to participate:
TBA

Number of homes constructed to date:
TBA

Contact information:
Cindy Patton
PO Box 8427
Asheville, NC 28814
p. 828-251-5888
sheltereco@earthlink.net
http://www.main.nc.us/wncgbc

22.
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Alameda County (California) (in progress)23. Overview:
Under Development

Certification method:
TBA

Levels of certification:
TBA

Qualification:
TBA

Year of inception:
TBA

Number of builders:
TBA

Incentives offered to builders to participate:
TBA

Number of homes constructed to date:
TBA

Contact information:
Mari Soll
p. 510-614-1699

Chula Vista (California) GreenStar Building Incentive Program
(in progress)

Overview:
Under Development

Certification method:
TBA

Levels of certification:
TBA

Qualification:
TBA

Year of inception:
TBA

Number of builders:
TBA

Incentives offered to builders to participate:
TBA

Number of homes constructed to date:
TBA

Contact information:
Mary Venables
p. 619-691-5296

24.
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25. Overview:
Under Development

Certification method:
TBA

Levels of certification:
TBA

Qualification:
TBA

Year of inception:
TBA

Number of builders:
TBA

Incentives offered to builders to participate:
TBA

Number of homes constructed to date:
TBA

Contact information:
Jean Rowe
Hudson Valley Builders Association
338 Meadow Avenue
Newburgh, NY 12550
p. 845-562-0002
http://www.hvbuilder.com

Overview:
Under Development

Certification method:
TBA

Levels of certification:
TBA

Qualification:
TBA

Year of inception:
TBA

Number of builders:
TBA

Incentives offered to builders to participate:
TBA

Number of homes constructed to date:
TBA

Contact information:
Rita Sickles
Schenectady Builders and Remodelers Association
1004 Princetown Road
Schenectady, NY 12306
p. 518-355-0055
http://www.schenectadybuilders.com

Hudson Valley HBA Green Building Program (New York)
(in progress)

Schenectady HBA Green Building Program (New York)
(in progress)26.



For more information on Green Building Programs, contact the NAHB Research
Center, 400 Prince George’s Boulevard, Upper Marlboro, MD 20774-8731,
(800) 638-8556, or visit our website at www.toolbase.org.

This document can also be downloaded from www.toolbase.org.

Conclusion





�������� �	

��
���������������

���������	��� 
!
��!�" ��	

�#��������$
#���%�� ���

&'(�)*++,�-./01/,2'.30/456/7,89:;�<=>>?�@ABCDB?E:AFCBGHIBJ?K�LMHIHCJEA>L�N:OPQNRS�TTU�VW@Q)*++,�-./01/,2�X65,15*18Y>H=?�HFJAI�KBZ�[H\J=�[JD>CGJD>K�H?D�=HIB?E�K]KI>[K�ÎHIGJ[[A?BIB>K�GH?�AK>�IJD>_>CJT�E=>>?�FABCDB?ET=JE=H[K�H?D�=>_BK>�FABCDB?EJ=DB?H?G>K̀a770b/6
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;̀66244A;=�C3221�:;0=E01C�82914�8732�,+91�;401C�C3221�89,2309=45a17,+23�I2G�,7�4;66244A;=�C3221�:;0=E01C�04�,+2�-23A7389162�7A�,+2�+782.M7B�8;6+�2123CG�E724�,+2�+782�;42<�M7B�678A73,9:=2�91E�+29=,+G�04,+2�01E773�21D0371821,�A73�,+2�+7827B1234<�b123CGF2AA06021,�+7824�932�678A73,9:=2c�+29=,+G�+78245�b123CG2AA060216G�01�9�+782�04�9AA26,2E�:G�,+2�,+2389=�216=74;32c�016=;E01C014;=9,071�91E�903�429=01Cc�94�B2==�94�:G�MRad�40_2c�E240C1�91E�,G-2�7A014,9==9,0715�d23,901=Gc�91�7D2330E01C�89e730,G�7A�+7824�+9D2�9==�,+242678-7121,4c�:;,�,7�96+02D2�89J08;8�2123CG�2AA060216G�A73�,+2�+782�9491�01,2C39,2E�4G4,28c�0,f4�630,069=�,7�7-,080_2�89,2309=�91E�E240C1�6+7062491E�014,9==�9==�678-7121,4�673326,=G5ghUTY\i�jV]iXklTUm+2�,+2389=�216=74;32�016=;E24�,+2�678-7121,4�7A�,+2�+782�,+9,�047=9,20,�A378�+29,�C901�91E�=744�91E�A378�903�=29I45�m+2G�016=;E2�,+2�4,3;6,;32c014;=9,071c�2J,23073�A0104+24c�4+29,+01Cc�E3GB9==c�E7734�91E�B01E7B45�a-37-23=G�014,9==2E�,+2389=�216=74;32�17,�71=G�691�32E;62�2123CG6714;8-,071�:;,�691�9=47�9==2D09,2�6;4,7823�678-=901,4�9:7;,�E39A,4�73;12D21�,28-239,;3245�m+2�MRad�4G4,28�691f,�:2�2J-26,2E�,7�B73I2AA06021,=G�0A�,+2�,+2389=�216=74;32�04�019E2n;9,25�o2A060216024�01�,+2,+2389=�216=74;32p;1671,37==2E�903�=29I9C2c�08-37-23=G�014,9==2E�73804401C�014;=9,071c�80108;8�2AA060216G�B01E7B4p671,30:;,2�,7;1678A73,9:=2�671E0,0714�01�,+2�+7825�q1�874,�69424c�7D2340_01C�,+2MRad�4G4,28�B71f,�89I2�;-�A73�,+242�-37:=2845rVkli\stXVq14,9==01C�014;=9,071�01673326,=G�32E;624�,+2�2AA26,0D2�uFD9=;2�7A�,+2�B9==4G4,284�91E�691�=29E�,7�v+7,�4-7,4v�73�v67=E�4-7,4v�01�,+2�+7825�m+0432n;0324�,+2�MRad�2n;0-821,�,7�B73I�+93E23c�=29E01C�,7�+0C+23�2123CG

N01,2324, w962:77I mB0,,23 b890=u2=9,2E�m7. b123CG�bAA060216G�*//BBB5+C,D5678/3287E2=/,7-064/2123CGF2AA060216GHK3221�x;0=E01C�*//BBB5+C,D5678/3287E2=/,7-064/C3221F:;0=E01CHa03�̀29=01C�*//BBB5+C,D5678/3287E2=/,7-064/903F429=01CHq14;=9,071�*//BBB5+C,D5678/3287E2=/,7-064/014;=9,071H^26+91069=�̀G4,284�*//BBB5+C,D5678/3287E2=/826+91069=F4G4,284HMRad�*//BBB5+C,D5678/3287E2=/,7-064/+D96H

M782�y�u287E2=�y�̂26+91069=�̀G4,284
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*+,,-�./0�1.2+.*,3�435632.4723-�48297:8974�483�8953;�<323=-�.�*23.>09?/9@�483�59-4�6967,.2�+/-7,.4+9/�4A63-�@92�23-+03/4+.,�B9/-427B4+9/C�?+48+/-4.,,.4+9/�4+6-�@92�3.B8D�EFGHIJK�LHMNFGKLOHP�Q9/=4�,3.13�:.6-�?+48+/�483�?.,,�B.1+4AR�*33-63B+.,,A�B.23@7,�49�.19+0�:.6-�.297/0�9*-427B4+9/-�-7B8�.-�3,3B42+B.,S T336�U3.0+/:
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()*+�,-�*�./001�23,45,1.6
7899:;<==>;?;>@:ABCD?EAF=B8GH;>@:ABCD=;>;9IJ@IKJLJ9G=KC@CMEJILHKGHNC;JO@PQRSTUVWX�YUTZ[�\]Ŝ_�̀ZVZ�àTTb[ccdeXSYZXXfZZRgXeYbUhZVĝUicjVZZYkXeXTlSYld]ZkdeXSYZXXm�TU�XZZ�l]]�UeVlVTŜ]ZX�UY�noppq�r�stuvwxqwyzp�{tuxqpuu�àTTb[ccdeXSYZXXfZZRgXeYbUhZVĝUicjVZZYkXeXTlSYld]ZkdeXSYZXXmg|8J;�NIG�I@N�IOC}�GA>�8CID�C~CDGA@C9IL�J@O�IKA>9�OAJ@O�ODCC@7899:<==BBB?EA@;CD~CHC@CDOGH�>9>DC?EAF=~IDJA>;HBIG;H9AHOAHODCC@?:8:P?�8C98CD�GA>�BI@9�9A�INFJ9�J9�AD�@A9}�I9;AFC�:AJ@9�C~CDGA@C�BJLL�8I~C�9A��ALLABBJ98�98C�ODCC@�FA~CFC@9?�|8J;�J;�KCEI>;CI9�98C�DI9C�BC�IDC�OAJ@O}�98C�CID98�J;;JF:LG�@A9�;>;9IJ@IKLC?�|8I9�FCI@;�98I9A~CD�98C�GCID;}�BC�BJLL�KCOJ@�9A�D>@�A>9�A�ECD9IJ@�@I9>DIL�DC;A>DEC;�98I9�IDC�@CCNCN�J@�ADNCD��AD�>;�9A�;>D~J~C?�|8I9�J;ILIDFJ@O�9A�;AFC�:CA:LC}�B8JE8�J;�B8G�98CDC�IDC�;A�FI@G�:CA:LC�98I9��AE>;�A@ODCC@�K>JLNJ@O?��>9}�B8I9�C�IE9LG�J;�ODCC@�K>JLNJ@O���C9;�9I�C�I�ELA;CD�LAA��I9�B8I9J9�J;}�B8G�GA>�;8A>LN�EA@;JNCD�J9}�I@N�B8I9�98C�OAIL;�A��I�ODCC@�K>JLNJ@O�IDC?��A>IDC�;>DC�9A�M@N�98I9�J9�J;�;AFC98J@O�98I9�GA>�;8A>LN�9I�C�:ID9�J@?�0�1,1.�*�./001�23,45,1.

������������� �������������������������������� ��¡¢����£¤��¢¥£¦�����£����������§�������̈
�� �©ª«0�¬)++­®̄̄23-,10--°005±-31­ª²0/±³ª« )̄ª«0́ µ44�¶ª-+-�¬)++­®̄̄23-,10--°005±-31­ª²0/±³ª« 2̄3-,10--·°005́,̧0²�2¹�+ª­,³ ,̧0²�2¹�°ª/«*+ º,+0�»*­�¬)++­®̄̄23-,10--°005±-31­ª²0/±³ª« ³̄ª1+01+̄-,+0·«*­́ ¼
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()*+,-�./�.)00�,12/�1�0332�1,�.41,�1�5*//6�78)09)65�)+:�;3</�=/3=0/�<1>�,4)62�3?�1�5*//6-�3*+8+,1)6170/�78)09)65�1+�@8+,�1�78)09)65�,41,�93/+6A,�*/100>�41B/�1+�719�3?�16�)<=1C,�36�,4//6B)*36</6,�D4,,=EFF...:C36+/*B/G/6/*5>G?8,8*/:C3<FC8**/6,G/6B)*36</6,10G)++8/+:=4=H�1+163,4/*�I1B/*15/A�78)09)65:�J,4/*�=/3=0/�<1>�K69�),�,3�7/�,4/�,>=/�3?�78)09)65-�169�,4/�1C,810+8**3869)65+�3?�,4/�78)09)65: L4/�)9/10�5*//6�78)09)65�.3809�7/�1�78)09)65�=*3@/C,�,41,.3809�1003.�>38�,3�=*/+/*B/�<3+,�3?�,4/�61,8*10�/6B)*36</6,1*3869�,4/�=*3@/C,�+),/-�.4)0/�+,)00�7/)65�170/�,3�=*398C/�178)09)65�,41,�)+�53)65�,3�+/*B/�1�=8*=3+/:L4/�C36+,*8C,)36�1693=/*1,)36�.)00�=*3<3,/�1�4/10,4>�/6B)*36</6,�?3*�100�)6B30B/9-169�),�.)00�63,�9)+*8=,�,4/�0169-�.1,/*-�*/+38*C/+�169�/6/*5>�)6169�1*3869�,4/�78)09)65:�L4)+�)+�,4/�1C,810�9/K6),)36�3?�1�5*//678)09)65:L4/�M:;:�NOP�+1>+�QR*//6�78)09)65�)+�,4/�=*1C,)C/�3?�C*/1,)65+,*8C,8*/+�169�8+)65�=*3C/++/+�,41,�1*/�/6B)*36</6,100>*/+=36+)70/�169�*/+38*C/G/SC)/6,�,4*385438,�1�78)09)65A+�0)?/GC>C0/�?*3<�+),)65�,3�9/+)56-�C36+,*8C,)36-�3=/*1,)36-<1)6,/616C/-�*/63B1,)36�169�9/C36+,*8C,)36:�L4)+�=*1C,)C//T=169+�169�C3<=0/</6,+�,4/�C01++)C10�78)09)65�9/+)56C36C/*6+�3?�/C363<>-�8,)0),>-�98*17)0),>-�169�C3<?3*,:�R*//678)09)65�)+�10+3�263.6�1+�1�+8+,1)6170/�3*�4)54�=/*?3*<16C/�78)09)65:UVWX�YZ�Y[\\]̂_3.-�0/,�8+�,12/�1�0332�1,�.4>�),�)+�+3�)<=3*,16,�,3�53�5*//6:�̀3+,�=/3=0/�.)00�K69�.4/6�53)655*//6�,41,�,4/>�1*/�170/�,3�*/98C/�,4/)*�C1*736�?33,=*)6,�169�1C,8100>�0/69�1�4/0=)65�4169�,3�,4//6B)*36</6,:�a38�C16�53�5*//6�)6�1�B1*)/,>�3?�9)b/*/6,�.1>+-�78,�78)09/*+�169�C36+,*8C,)36.3*2/*+�<8+,�93�,4/)*�=1*,�1+�./00:�c?�>38�41B/6A,�7/586�53)65�5*//6-�,4/6�>38�.)00�K69�,41,�,4/*/1*/�1�B1*)/,>�3?�9)b/*/6,�,4)65+�,41,�>38�C16�93�,3�4/0=�>38�5/,�+,1*,/9:�a38�936A,�41B/�,3�@8<=�)64/19�K*+,-�169�>38�C16�1C,8100>�,12/�+3</�717>�+,/=+�10365�,4/�.1>:�R*//6�78)09)65+�1*/9/+)56/9�)6�+8C4�1�.1>�,3�*/98C/�3B/*100�)<=1C,�36�/6B)*36</6,�169�48<16�4/10,4�7>EdZ\e�YZf]Y�Y[\\]�[\ghhX�iZej�kZ[\̂;3</�=/3=0/�?//0�,41,�,4/>�@8+,�C16A,�53�5*//6�7/C18+/�),�.)00�C3+,�,4/<�<3*/�<36/>-�78,�,41,�)+*/100>�1�C3<<36�<)+C36C/=,)36:�l4)0/�),�<1>�C3+,�>38�1�7),�<3*/�,3�5/,�+,1*,/9�.4/6�>38�1*/53)65�5*//6-�7/C18+/�5*//6�<1,/*)10+�169�=*398C,+�C16�7/�<3*/�C3+,0>-�>38�*/100>�41B/�,3C36+)9/*�,4/�,>=/�3?�+1B)65+�,41,�>38�.)00�7/�170/�,3�*/1=:�a38�.)00�7/�170/�,3�+1B/�36�/6/*5>�C3+,+-
m/98C)65�,*1+4-�=3008,)36�169�9/5*191,)36�3?�/6B)*36</6,:��nNSC)/6,0>�8+)65�/6/*5>-�.1,/*�169�3,4/*�*/+38*C/+:��oO*3,/C,)65�3CC8=16,�4/10,4�169�)<=*3B)65�=*398C,)B),>:�p
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()*+,-)�./01.�.2))1�+3-/�4)+1-�*/1-)2501.�)1)2.67�8/,�-9/,3:�2)+336�3//;�+<�<9)�.2))1�(,03:01.+-�4/2)�/=�+1�015)-<4)1<�<9+1�+16<901.�)3-)7�>1�015)-<4)1<�<9+<�?033�()�+(3)�</�-+5)�6/,�4/1)6@+-�?)33�+-�+1�015)-<4)1<�<9+<�?033�()�+(3)�</�9)3A�<9)�)1502/14)1<B�C<�0-�+�?01D?01�-0<,+<0/1�=/2)5)26/1)BE9<<A-FGG,-7-,1A/?)27*/4G?96D-,1A/?)2G-,-<+01+(030<6G()1)H*0+3D(6D:)-0.1IJKLKMNO�PQ�RSKKL�TUVWXVLRY0<9�1)?�<)*91/3/.0)-�*/1-<+1<36�()01.�:)5)3/A):�</�*/4A3)4)1<�*,22)1<�A2+*<0*)-�01�*2)+<01..2))1)2�-<2,*<,2)-@�<9)�()1)H<-�/=�.2))1�(,03:01.�*+1�2+1.)�=2/4�)1502/14)1<+3�</�)*/1/40*�</-/*0+37�Z6�+:/A<01.�.2))1)2�A2+*<0*)-@�?)�*+1�<+;)�4+[04,4�+:5+1<+.)�/=�)1502/14)1<+3�+1:)*/1/40*�A)2=/24+1*)7�\2))1�*/1-<2,*<0/1�4)<9/:-�?9)1�01<).2+<):�?903)�:)-0.1�+1:*/1-<2,*<0/1�A2/50:)�4/-<�-0.10H*+1<�()1)H<-7�Z)1)H<-�/=�.2))1�(,03:01.�01*3,:)F]̂ _̀ab̂ cd̂efg�hd̂diejkl):,*)�?+-<+.)�/=�?+<)2�E9<<AFGG???7*/1-)25)D)1)2.6D=,<,2)7*/4G5+20/,-D?+6-D</D*/1-)25)D?+<)27A9AIm/1-)25)�1+<,2+3�2)-/,2*)-C4A2/5)�+02�+1:�?+<)2�n,+30<6o2/<)*<�(0/:05)2-0<6�E9<<AFGG???7*/1-)25)D)1)2.6D=,<,2)7*/4G?9+<D0-D(0/:05)2-0<67A9AI�+1:)*/-6-<)4-]pb̂ bc p̀�hd̂diejkl):,*)�/A)2+<01.�*/-<-C4A2/5)�/**,A+1<�A2/:,*<050<6m2)+<)�4+2;)<�=/2�.2))1�A2/:,*<�+1:�-)250*)-qbp̀fg�hd̂diejkC4A2/5)�n,+30<6�/=�30=)r01040s)�-<2+01�/1�3/*+3�01=2+-<2,*<,2)C4A2/5)�/**,A+1<�9)+3<9�+1:�*/4=/2<tuK�RPvWO�PQ�RSKKL�TUVWXVLR
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)*+,�+-�./*012�3*4.52-6�7/-�8*91.�*:�86--4�;0512548<�=:�3*06.-,�*4-�*:�7/-�>954�8*91.�5.�7*�>9?-7/-�-967/�>*6-�.0.79549;1-,�;07�57�6-911@�2*-.�8*�2--A-6�7/94�7/97<�B/-4�@*0�2-352-�7*�8*�86--4,@*06�8*91�+511�;-�7*�9370911@�/-1A�7*�.0.7954�7/-�-4C56*4>-47�+57/*07�25.60A7548�7/-�4970691/9;5797.�96*042�57<�B/-4�@*0�.7967�9�;0512548�A6*D-37,�942�@*0�25.60A7�7/-�4970691�/9;5797.�96*04257,�@*0�394�9370911@�>9?-�94�5>A937�54�7/-�+51215:-�942�-4C56*4>-47�7/97�+511�;-�>03/�15?-�9;077-6E@�-F-37<�GC-4�7/-�.>911-.7�3/948-.�7/97�@*0�394�>9?-�+511�/-1A�7*�A6*>*7-�9�;-77-6�A194-7-967/,�942�9�;-77-6�A193-�:*6�0.�911�7*�15C-H�4*7�D0.7�0.�/0>94.,�;07�91.*�7/-�A1947.�942�+51215:-�7/9779?-�0A�7/-56�6-.52-43-�/-6-�*4�-967/�9.�+-11<I.�@*0�394�.--,�86--4�;0512548�5.�.*>-7/548�7/97�-C-6@*4-�./*012�6-911@�D0>A�*4�7*<�J:�@*0�2*4K7A194�7*�6-;0512�@*06�/*>-,�7/-4�@*0�>9@�D0.7�+947�7*�>9?-�9�:-+�86--4�3/948-.�+57/54�@*06/*>-�7*�-4.06-�7/97�@*0�96-�9;1-�7*�8-7�7/-�8*91.�7/97�@*0�+947�*07�*:�57<�L*0�394�307�2*+4�*4@*06�-4-68@�0.98-,�.9C-�>*4-@,�942�>9?-�9�;58�5>A937�*4�7/-�-4C56*4>-47<�L*0�+511�M42�7/97�575.4K7�9.�/962�9.�A-*A1-�>9?-�57�*07�7*�;-,�942�@*0�+511�:--1�;-77-6�9;*07�@*06.-1:�+/-4�@*0�8*86--4�7**NOPQRS�STUV�OWSUXYZB6577-4�;@�[54?-./�\0?6-D9�:6*>�3*4.-6C-H-4-68@H:0706-<3*>�]/77Â__3*4.-6C-H-4-68@H:0706-<3*>_̀<]/77A.̂__0.<.04A*+-6<3*>_+/@H.04A*+-6_.0.79549;5157@_;-4-M3591H;@H2-.584̀Wabcdae�bfghijJ)k=l[ImnJô�B/@�3*>A945-.�96-�92*A7548�.0.79549;1-�;0.54-..�A693753-.]/77Â__;0.54-..:--2<.04A*+-6<3*>_;0.54-..H:--2_+/@H92*A7H.0.79549;1-H;0.54-..HA693753-.̀B97-6�942�-4-68@̂�p*196�3*4.-6C-.�9�A6-35*0.�6-.*063-]/77A.̂__0.<.04A*+-6<3*>_;1*8_qrst_rq_rs_.*196HA*+-6H+97-6H25.76537.H.9C-.H79uA9@-6H2*1196._̀J)k=l[ImnJô�v/-�765A1-�;*77*>�154-̂�9�.0.79549;1-�>*2-1�:*6�.033-..]/77Â__;0.54-..:--2<.04A*+-6<3*>_;0.54-..H:--2_765A1-H;*77*>H154-H.0.79549;1-H;0.54-..H>*2-1H54:*869A/53̀QSTZW�wQVSV�Ux�STUV�yZZzwWZ{UQRV |}~}���}�������������������|}~}���}��������������������������~�������������������������������}�����}�������~������������}~}���}������������������������}~����������������������}�� xZ�S |�����������������������������|������������}����~�����}������������������������������������������}�����}�������~������������������~���������������������������������}~����}����
�������������������������}�����} �������������������������}�����} �������������������������}�����} ���� �
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)*+,-.�+/�+0*�1,23.*22�4**5�60++7899:,23.*22;**5<2,.7/=*-<>/?9@
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]B??G�]OLX?C�QDNNFSTTUUUVND?IXEVLBITIB??G[IOLX?C[Y?BNÊY@NELGTR ZWONE[\NNBEXWN? ]B??G�XWEOAEGI�IWEA@GY?@GA�@CC?CCM?GN�FBLIB@M_LBS�HbECNEGI�XWEOAEGIC?̀U�YLGCNBWYNELG ]B??G�cWEOAEGIgGENE@NEK?�EG�ND?kVhV�ceZ\�a@G@A@ HGKEBLGM?GN@O�@CC?CCM?GN@B?@C�NL�?@BG�YB?AENC�EGS�HG?BIJgGALLB�HGKEBLGM?GNhEN?m@N?Bj?CLWBY?CHMECCELGClBLq?YNTHGKEBLGM?GN@OZ@G@I?M?GN�̀L�FB?B?pWECEN?C>EKEGI�cWEOAEGI�aD@OO?GI?�QDNNFSTTOEKEGI[_WNWB?VLBITOXYR ZWONE[\NNBEXWN? l?B_LBM@GY?[X@C?ACN@GA@BAd�@GAY?BNÊY@NELG�FBLIB@M�_LBS�>@GACY@F?�@GAEG_B@CNBWYNWB?FBLq?YNCl@BNE@O�B?GLK@NELGC@GA�YLMFO?N?XWEOAEGI�B?G?U@OC?̀U�XWEOAEGIYLGCNBWYNELG?̀EIDXLBDLLAdY@MFWC�@GAYLMMWGENJ�A?CEIG
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*-14/-01*2-0+�:/2./086



�������� �	

��
��������������	��������
	���������������
������
���� ��
�
���������
���������


 ��!�"��###$#%��$�	��	
���	�
���	

�&%�������&������	��&���&�
	����������&����
�� '��(

)*+,-+./�012+./�30�4502+6+412+3.�787259 7+./,5:30�9*,2+:1220+)*25 28;5�36�721.-10-30�4502+6+412+3. 91.1/+./30/1.+<12+3. +77*57�=�10517�36634*7>?@�ABCCD�EFBG�HIJCKCLJMMNOPQQRRRSTIFSUVWSOUQABCCDEFBGQUBCCDXKFBGXTYZ[\ZDUOSJMK[]�LHZDUFNVBC] EY[MẐ@MMBZTYMC >CDIJKFBGZDU�OIJCKCMJFM�FZKO�MV�FIJZCWC�FOYOMFZDFT[C�TYZ[MCDWZBVDKCDM�T_ZDIVBNVBFMZDU�TCOMNBFIMZICO�ZDCDWZBVDKCDMF[�\COZUD�FD\IVDOMBYIMZVD̀�FD\�MJCF\VNMZVD�Va�UBCCDTYZ[\ZDU�MCIJDV[VUZCOS
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Cost of Obtaining LEED Certification 
 
 
LEED (Leadership in Energy and Environmental Design) represents the efforts of a coalition 
including the US Green Building Council (GBC) to establish a nationwide standard for 
constructing so-called “green” buildings.  Obtaining LEED certification requires compliance 
with a minimum number of criteria affecting many aspects of a project, from site selection to the 
recycled content of building materials. While participation in the LEED program has been 
mostly voluntary, some government entities require that publicly funded projects apply for 
LEED certification and other states and communities are considering this.  
 
LEED Certification is Expensive 
 

• LEED adds between 4% and 11% to construction costs.  Estimates for some projects 
range as high as 30%. 

 
• Based on the fraction of public buildings already registered, LEED costs are adding 

between $900 million and $2.2 billion to the cost of public construction projects each 
year. 

 
• If all public building projects were required to comply with LEED, public construction 

costs would rise an additional $4.3 billion to $11 billion per year.   
 
Many of These Costs Provide No Environmental Benefit 
 

• The LEED process imposes an administrative “tax” on the design and construction team. 
 

• These “soft costs” include incremental costs for design, documenting compliance, 
administrative fees, and verifying compliance through the commissioning process.  They 
account for approximately 30% of the costs attributable to LEED. 

 
• Resources that pay for these soft costs could be used to make the project “greener” 

instead:  additional spending on alternative systems, practices, and materials could 
provide greater environmental benefit. 

 
Both Cost and Benefit Estimates are Marked by Uncertainty 
 

• LEED imposes costs at the beginning of a project, but experience shows that the cost 
impact on a particular project can vary from a few percent of construction costs to more 
than 30%.  LEED costs would increase if future versions of the criteria are more 
stringent. 

 
• Benefit estimates are far less certain.  Energy savings may offset upfront costs in just a 

few years, but many other benefits ascribed to LEED offer uncertain payoffs well into the 
future. 

 
• Given the uncertainty, it may not be prudent to mandate spending more public funds 

today for the sake of uncertain future benefits. 
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Summary 
Environmental assessment tools for buildings are rapidly developing in many countries. All of them claim that 
they measure “greenness” or “sustainability” of buildings, i.e. if maximum scores are awarded a building is 
sustainable in some respect. But so far there is no consensus on the interpretation of “green” or “sustain-
able” in terms of criteria and indicators.  

This article explores if different tools point in different directions regarding “green” building design. It also in-
vestigates characteristics of assessment tools and consequences of different approaches. 

Three distinctly different assessment tools, LEED-NC, Code for Sustainable Homes (CSH) and EcoEffect 
have been selected. They have three core assessment areas in common, namely Energy, Indoor Environ-
ment and Materials & Waste.  The content however is different. 

The tools have been compared with respect to aim, content and aggregation. They have been tested on a 
new multi storey residential building. Assessments within the core areas were compared. Measures to im-
prove the overall judgement were explored. The diverging result raises the question how to design environ-
mentally relevant and practically useful assessment tools for buildings. 

 

1. Introduction 
Building environmental assessment tools, have emerged to provide an objective evaluation of resource use, 
ecological loadings and indoor environmental quality (Cole, 2005). Much work has been done to develop a 
tool that predicts, calculates and estimates one or more environmental performance characteristics of a 
building (Sundkvist et al, 2006). These tools present different ways to define criteria for “green” building” 
They bring together a large number of environmental issues and aggregate them into overall judgments. 
What issues the tools address and give priority to indirect or direct might influence environmental building 
policies, design and building practices. Assessment methodologies play multiple roles; understanding the 
impact of buildings on natural systems, marketing “green” buildings, addressing sustainability (Cole, 2005), 
help decision makers and politicians, and being tools for environmental management primarily in architec-
tural projects. What picture the tools mediate to their users influences “green” building designs. This may 
contribute to setting the agenda in a similar way as trade magazines and mass media (Gluch and Stenberg, 
2006). 

Environmental assessment tools consist of a number of indicators and criteria. Some also include life-cycle 
assessment (LCA) methodology (Assefa et al, 2007). Important for the outcome of the assessment are 
choice of indicators, measurement scales, aggregation and classification criteria. However the basis for 
these choices, which always are a balance between theoretical and practical aspects, is seldom presented in 
tool descriptions (Malmqvist, Glaumann, 2006). A lack of theoretic and systematic approach and a mix of 
different kinds of indicators make tool comparisons difficult as well as understanding what a final award 
means in terms of environmental impact.  

2. Objective and delimitation 
The objective with this paper is to compare different methodologies for environmental assessment of build-
ings and to explore in which direction they push new “green” building designs.  



3. Methodology 
Three completely different environmental assessments tools have been select to illustrate fundamental dif-
ferences. These tools have been compared with respect to a limited number of aspects, namely; aim, con-
tent and aggregation. At last they have been applied on a new multi storey residential building to illustrate 
the differences between the tools.  

The tools chosen for comparison are LEED®-NC, Leadership in Energy and Environmental Design for New 
Construction version 2.2, (USBC, 2005), Code for Sustainable Homes (DCLG, 2007) and EcoEffect (Assefa 
et al, 2007). The tools differ, in a number of ways, for example regarding where they are developed, for 
home they are developed, the methodology they use and the way they are used. The two first tools are in-
ternationally well-known and well documented. Besides being different EcoEffect is chosen because it is the 
one that we have the greatest experience from.  

4. Method comparison 

4.1 Different Aims  

LEED is developed by U.S. Green Building Council (USGBC) committees with the aim to promote “green” 
design. It is argued that “Green design not only makes a positive impact on public health and the environ-
ment, it also reduces operating costs, enhances building and organizational marketability, potentially in-
creases occupant productivity, and helps create a sustainable community” (USGBC, 2005). USGBC (2005) 
claims that LEED is “consensus-based, market-driven, based on accepted energy and environmental princi-
ples, balancing between established practices and emerging concepts.” 

Code for Sustainable Homes (CSH) is the first tool in the process of becoming a code (DCLG, 2008). It is a 
further development of the BRE’s EcoHomes© scheme. “Adoption of the Code is intended to encourage con-
tinuous improvement in sustainable home building.” The driving force behind establishing a code for sustain-
able building seems to be the wish of the British Government to act on climate change in combination with 
the fact that BRE (Building Research Establishment), has extensive experience with voluntary schemes in 
this field. 

EcoEffect is an assessment tool developed by a group of researchers in Sweden. The task was to develop 
an holistic environmental evaluation method not a national classification system: The formulated objective 
was twofold: “1) to quantitatively describe environmental and health impact from real estate and the built en-
vironment 2) to provide a basis for comparison and decision making that can lead to reduced environmental 
impact. The method primarily target decision makers within the planning, designing and management of the 
built environment”. (Sundkvist et al, 2006; Glaumann, Malmqvist, 2004)  

LEED is voluntary and very market oriented. CHS involves the authorities and intends to integrate environ-
mental assessment into the building code. EcoEffect is neither commercial as LEED, nor institutionalised as 
CSH. Focus is on methodology and understanding the significance of different types of environmental im-
pacts. 

4.2 Different content  

All the tools have the areas Energy, Materials and Indoor Environment in common, but the content still vary a 
lot. Besides assessing issues related to these core areas LEED gives credits related to the issues: Water, 
Design Innovation and Site. CSH also specifically assess Water, Waste, Management and Ecology. EcoEf-
fect includes Site assessment and calculation of Life Cycle Costs. The tools also measures issues differ-
ently. To be able to compare them we have ranged similar criteria and indicators under common areas (Ta-
ble 1.). Only the issues within the core areas are presented in this paper. 

4.2.1 Energy 

About ¼ of the assessments in all the tools are devoted to energy.  LEED (Table 1.) assesses energy per-
formance, green power and management. CSH assesses CO2 emissions for energy use and specific energy 
saving technical solutions. EcoEffect takes only the detrimental side of energy use into account assessing its 
associated negative emissions and depletion of resources. EcoEffect then uses a linear scale without a de-
fined endpoint, which cannot be easily transferred to scores. Another difference between the tools is that 
CSH also assess the energy performance of white goods.  



Table 1. Addressed issues and available scores or scale within the three areas; Energy, Indoor Environment 
and Material & Waste. 

LEED CSH EcoEffect 
Minimum Energy Performance Mandatory
Optimize Energy Performance/ Energy cost savings 10
On-Site Renewable Energy 3
Green Electrical Power 1
Resource depletion Calculated
Low or Zero Carbon Technologies 2
Dwelling emission rate (CO2) 15 /Mand.
Life cycle emissions from energy use Calculated
Internal lighting 2
Drying space 1
Energy labelled white goods 2
External lighting 2
Home Office 1
Building fabric (Heat Loss Parameter) 2
Cycle storage 2
Commissioning of the Building Energy Systems 1/ Mand
Measurement and verification 1
Available scores for this area 16 29 -
Fraction of totally available scores 23% 25% -

Air quality in general 0-3
Minimum IAQ Performance Mandatory
Environmental Tobacco Smoke (ETS) Control Mandatory
Outdoor Air Delivery Monitoring 1
Increased Ventilation 1
Low-Emitting Materials 4
Radon Assessed
Design & Verification 2
Thermal Comfort in general 0-3

Noise Sound Insulation / Noise 4 0-3
Daylight Daylighting, views and sunlight 2 3 0-3

Electric environment 0-3
Private space 1
Lifetime Homes 4
Legionaires diseas Assessed
Construction IAQ Management Plan 2
Controllability of Systems, Lighting/Thermal comfort 2
Indoor Chemical & Pollutant Source Control 1
Home user guide 3
Available scores in this area 15 15 0-15
Fraction of totally available scores 22% 16% -
Building Reuse 3
Materials Reuse 2
Recycled Content 2
Household Waste Storage & Collection of Recyclables Mandatory 4 /Mand.
Composting 1
Site Waste Management 2 /Mand.
Construction Activity Pollution Prevention Mandatory
 Waste Management 2
Environmental Impact of materials 15 /Mand.
Global Warming Potential - GWP of insulants 1
Emissions from material production Calculated
Resource depletions from mater. prod. Calculated
NOx emissions 3
Fundamental Refrigerant Management Mandatory
Enhanced Refrigerant Management 1
Certified Wood 1
Responsible sourcing of materials 9
Regional Materials 2
Rapidly Renewable Materials 1
Available scores in this area 14 35 -
Fraction of totally available scores 20% 34% -
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4.2.2 Indoor Environment 

LEED covers Air Quality, Thermal Comfort, Daylight and Management of Indoor Air Quality but surprisingly 
not Noise. CSH addresses Noise, Daylight and the three features; Privacy, “Lifetime homes” and “Home user 
guide” measured in terms of accessibility, adaptability and information. EcoEffect assesses; Air Quality, 
Thermal Comfort, Noise, Solar Access and Daylight, Radon Legionella and Electric and Magnetic fields. 
EcoEffect has an inverted scale, i.e. high scores here mean risk for inconvenience. 



4.2.3 Material and waste 

LEED is very much focused on reuse and recycling. Typically credits are given for reuse and recycling with-
out taking into account that the reduction of environmental impact vary with material, (for example between 
recovery of aluminium and wood). Other LEED issues are; Household Waste, Local Materials and Rapidly 
Renewable Materials.  

CSH is concentrated to environmental impact from production of building materials and responsible sourcing 
but do also cover household waste. Material is about 1/3 of all assessed issues in CSH, compared to 1/5 in 
LEED. Concerning material EcoEffect evaluate negative environmental impacts from the production phase of 
used building materials. Reuse and recycling is rewarded by decreased emission, from processing, and ma-
terial depletion. 

Hazardous Substances is not addressed in LEED. In CSH and EcoEffect primarily toxic emissions from the 
materials and their production are covered by the LCA of the materials. Thus none of the tools assess the 
issue embedded hazardous substances. Even though hazardous substances are one of the most prominent 
sub-themes of “environmental impact” according to the building sector in Sweden (e.g. Swedish Environ-
mental Advisory Council, 2000; The Ecocycle Council, 2007). The Swedish focus on hazardous substances 
has also been observed in other studies (e.g. Stenberg and Räisänen, 2004).  

4.3 Differences in weighting and aggregation 

All environmental assessment tools weight and aggregate results differently. According to Lee et al. (2002) 
weighting is the heart of all assessment schemes since it will dominate the final valuation of an assessed 
building. However, according to Grace K.C. Ding, (2008) there is at present neither a consensus-based ap-
proach nor a satisfactory method to guide the assignment of weightings. There are a number of techniques 
to set weights in a systematic way (Andresen, 1999).  

Within LEED 69 points are available within 58 assessed issues organized in six assessment categories. 
Some indicator are of a procedural nature, rewarding procedures and behaviour, like following a certain con-
trol plan, in contrast to performance indicators, which directly measure performance like amount of energy 
used for heating. Often there are optional ways to receive a point. Normally one point is available per issue 
except for two energy indicators, where more points can be gained (10 for “Optimization of Energy Perform-
ance” and 3 for “On Site Renewable Energy”, Table 1). This means that the points have the same “environ-
mental” value and are tradable, with the exception of a few mandatory aspects. The awarded points are 
added and the total score tells which of four final rewards the building get (certified, silver, gold, platinum). 
The basis for assigning a certain number of points to an issue is not described. This aggregation system is 
simple and easily understood, but the environmental meaning of the final score is hazy (Humbert, 2007).  

In CHS 104 credits can be awarded within 9 categories (Table 1). A total of 34 issues are assessed and the 
value of each issue varies between 1-15 credits (per issue), some mandatory while most tradable. Most as-
sessed issues gives at maximum 1-4 credits, except the issues Dwelling Emission Rate and Environmental 
Impact of Materials, which can give up to 15 credits (Table 1). Each category has a weighting factor, which 
emanates from a survey among international “experts” and a consultation with industry representatives. En-
ergy has a category weight of 1,26 while Materials only have 0, 33, which in reality says that the environ-
mental value of energy scores are almost four times larger than those for materials. The sum of the credits 
results in a character represented by 1-6 stars. Since the aggregation is done by varying the credits per is-
sue and by weighting the categories the meaning of the result is difficult to perceive. Special for CSH is that 
it evaluates dwellings and not buildings. A rating of a building is composed of the ratings for its dwellings. 
The final rating is achieved when the building has been erected and used to make sure that the performance 
complies with the intentions and the points received at the design stage. 

The final rating in EcoEffect consists of results regarding external impacts and internal impacts. External im-
pacts include energy and materials use. The basis is a life-cycle approach and equivalents for seven impact 
categories are calculated mainly using internationally well-known calculation algorithms. The external impact 
is measured per designed number of building users and divided by the corresponding value per capita in the 
country, i.e. in the end showing a percentage. This favours efficient space use, which is important from an 
environmental point of view (Wilson and Boehland, 2005). For each impact category weights have been es-
tablished by estimating the potential harm the endpoint problems within each category might cause people. 
(Assefa et al, 2007). The assessment is based on the total amount of energy and materials used per resident 
or user.  

Internal impacts cover indoor and outdoor problems on the property. Targets are categorized in 5 categories 
and assessed through risk assessment at the design stage considering 54 issues. The final assessment is 
completed at earliest one year after building completion. It is then based on a couple of measurements in the 
building along with a user questionnaire. A scale with four steps (0-3) is applied, punishing poor measure-



ment results and discomfort. Originally there was an expert weighting system in three levels which is now 
being exchanged to disability/discomfort scale developed as an extension of the DALY (Disability Adjusted 
Life Years) system (Malmqvist, Glaumann, 2006).  

EcoEffect is quite comprehensive and the aggregated values, although systematically applied, may be diffi-
cult to understand for a layman.  

5. Case study 
To illustrate differences in practical use and assessment result the three tools have been tested on a new 
residential building under construction, Gronskar, Stockholm, i.e. complete drawings and descriptions are 
available but no real performance data. No environmental assessment tools were used during the design. 
The results in the areas; Energy, Indoor environment and Material & Waste are presented. The EcoEffect 
results, which not are received in points or credits, are shown in relation to a reference building, built in 1990 
in the same region. LEED and CSH scores are presented in relation to the maximum possible score. 

General information about the test building, GRONSKAR,  
Gross area: 2893 m2, 32 apartments, 8 storeys, Energy use for heating and hot water 
80 kWh/m2,yr. Energy supply: District heating and a heat pump on exhaust air.  
Structure: Prefabricated concrete elements with an insulation of polystyrene.  
Average U-value is 0,46 W/m2,K, (window U-value is 1,3 W/m2,K) 

5.1 Energy use 

With LEED Gronskar receive 9 of 16 points on energy (i.e. corresponding to 56%). 6 of 10 available points 
are gained for energy optimization. Primarily due to the heat pump on exhaust air since the envelope is not 
exceptionally well insulated. No points are gained for on site renewable energy which corresponds to ~20% 
of the available points. Measures needed to gain all the 10 available points correspond to about 150m2 solar 
collectors for 50% of the hot water or lowering the average U-value by ~20%, i.e. from 0,46 to 0, 37 W/m3K. 
The first option also gives maximal points for renewables. Since LEED uses cost indicators for energy the 
solar collectors don’t give any credits since they are more expensive than district heating for hot water. The 
option left is to lower the U-value, which would influence the construction of the building.  

In CSH 16 credits are given out of 29 for energy, (i.e. corresponding to 55%). The CO2 emissions per year 
are compared with emissions from a reference dwelling which has the same size, fixed U-values and is 
heated by gas. Gronskar uses 80 kWh/m2,yr. while the reference building uses 146 kWh/m2,yr mainly be-
cause it lacks the heat pump. Gronskar emits about twenty times less CO2 compared to the reference build-
ing because district heating fed by bio fuel emits very little CO2.  

The remaining 3 points Gronskar gained for energy saving fittings and “home office” which implies certain 
space and support of electricity and telecommunication. More energy points are available for improved enve-
lope, labelled white goods, drying space, bicycle storage etc. The last two and “home office” can be called 
potential indicators since they award possibilities to reduce the environmental impact, which may not happen. 
Energy saving technical solutions are credited at the same time as low overall energy use, which might lead 
to double counting, i.e. crediting both energy saving measures and overall energy use. Normally Gronskar 
could also receive two additional points for the heat pump which is considered as a low carbon energy tech-
nology. But in this case the heat pump gives no CO2, reduction according to our calculations, because the 
Swedish electricity mix emits much more CO2 than the district heat. To improve the scores it would be better 
to exchange the heat pump with district heating and receiving more scores for low CO2 emissions.  

In EcoEffect, energy use is evaluated by measuring resource depletion and emissions influencing a number 
of effect categories. Although Gronskar uses 70% more electricity pr m2 (the heat pump) than the reference 
building the overall energy use is 40% less than for the reference building which is also heated with district 
heating. The result is that the impact from emissions is only slightly larger for Gronskar. The largest impacts 
come from nutrification and radioactivity (nuclear waste from nuclear power). Contribution to nutrification ori-
gins to 70% from Swedish electricity mix and to 30% from the Stockholm district heating. Changing the heat 
pump here would only give a small reduction of environmental impact so the signal from EcoEffect is primar-
ily to reduce the heat losses, i.e. improve insulation of the building envelop.  

5.2 Indoor environment 

Gronskar receives 12 out of 15 points (corresponding to 80%) in LEED, 6 credits out of 12 credits (corre-
sponding to 71%) in CSH and is 30% better than reference values in EcoEffect, i.e. is good on indoor envi-
ronment in all methods. The indoor indicators are different in all methods except from daylight, which still is 
calculated differently. 

In LEED ventilation is the most dominant issue with 6 of the 15 points and two mandatory requirements: Air 
Quality in general and Minimum IAQ Performance. To receive a higher score Gronskar would have to meet 



the criteria for emissions from adhesives, sealants, paints and coatings. Low content of hazardous sub-
stances in building materials has been an important goal in the design, but emissions have not been meas-
ured. LEED is the only method, which uses indicators for management and control systems. Here Gronskar 
receives 4 out of 5 points because of the used management and control system. More documentation of 
specific measures and procedures would be needed to be able to gain the fifth point.  

Air quality, ventilation and thermal comfort are not included in CSH. The tool uses a wider definition of sus-
tainable building and includes social issues like “Private Space” and “Lifetime Home”. Lifetime Home con-
tains a number of criteria, which all have to be met. Gronskar misses 4 lifetime home points because the 
buildings electric sockets are not placed at the right height. CSH also gives 3 credits for a “home user guide”, 
which is a specific document that is missing. Further more sound insulation is included in the assessment. 
To get the 4 available credits better sound insulation would be necessary.  

EcoEffect addresses Air Quality, Ventilation, Thermal Comfort and Sound Environment. In EcoEffect Gron-
skar gets a rather high score in all these areas. The indoor environmental issues that are linked to comfort 
and health are included in the indoor environment area and Electric environment and Legionnaires disease 
are also included here.  The scores for solar access and daylight are low because many dwellings face north. 
Directing balconies and some rooms in other directions would be needed to attain better scores.  

5.3 Material and waste 

Gronskar receives low scores in all the tools. In the category Material and Waste there was a wide variation 
in the type of indicators and criteria used. With LEED Gronskar received 4 out of 14 points (39%), with CSH 
it was estimated that it would receive 18 out of 35 credits (54%). The latest version of “Green Guide” and the 
Mat 1 and Mat 2 calculator tool, all necessary for the rating, were not available to other than approved CHS 
and BREEAM assessors.  

With LEED the project doesn’t earn many credits because the lack of reused or recycled content. 7 points 
out of 14 can be gained in this category. There are also three mandatory criteria - Storage & Collection of 
Recyclables, Construction Activity Pollution Prevention and Fundamental Refrigerant Management. Using 
FSC, (Forest Stewardship Council) certified wood and local and rapidly renewable materials would also be 
needed to get the maximum scores. 

The main targets in CSH are using materials with low environmental impact that are responsibly sourced.The 
low score with CSH primarily depends on the estimated high environmental impact from the used materials. 
The criteria for the indicator “Responsible Sourcing” was not met exactly as the method demanded EMS 
Certification and a third party control. Moreover the wood used was not FSC certified. For Household Waste 
Storage and Construction Waste Gronskar received high scores. The industrialized building processes ap-
plied minimize construction waste. 

With EcoEffect the indicator for emissions from production of building materials was eight times higher than 
for the reference building and the indicator for resource use was twice as large as for the reference building. 
These high values are explained by the comparatively high use of concrete, steel and polystyrene, which 
demands a lot of energy for production and thus giving emissions. EcoEffect doesn’t assess means to re-
cover household waste during operation as in LEED and CSH. 

6. Concluding discussion 
A “green” building according to LEED has a commissioned and cost optimized energy system and on site 
renewable energy. Low-emitting materials are used and management and control systems applied to secure 
a good indoor environment. Building materials are preferably reused, recycled and regional. Schemes for 
waste and pollution prevention are used.  

CSH’s “green” building has low CO2 emissions from energy use and specific technical solutions to reduce the 
households energy use. The walls and slabs are sound insulated and rooms daylit. The building is adopted 
for disabled and home office. Responsibly sourced building materials with low environmental impact are 
used and constructions and household waste is taken care of.  

“Green” building according to EcoEffect has low energy use produced with low environmental impact. The 
indoor environment is designed to have good air quality, thermal comfort, daylight, sunlight and sound isola-
tion and to prevent, electromagnetic fields, radon and legionnaires’ disease. Building materials with low envi-
ronmental impact from production and transport are used and measures are taken for simplifying future re-
covery. The layout plan is designed for efficient use of space. 

Further characteristics of the tools are summarised in Table 2. The differences in aim may influence the mar-
ket penetration, Table 2. Official back up probably will become a strong incentive to use CHS for residential 
buildings, LEED is used by “green” forerunners and EcoEffect is mostly used for educational purposes. The 
dissemination is not a consequence of the content of the tools or their applicability but rather which forces 
push them into the market.  



Table 2. Summary of significant characteristics of the tools 

 LEED CSH EcoEffect 
Practical use Commercial tool Policy tool  Analytical tool 

A
im

 

Environmental focus Environmental sustainabil-
ity 

Climate change, (CO2) Decreased emissions and 
depletion.  

Energy Quantity and cost of energy 
use. Technical solutions 

Quantity and quality of energy 
use. Technical solutions 

Quantity and quality of en-
ergy use. 

Materials and waste Quality and cost of materi-
als use Recycling 

Quality of materials used. 
Waste management 

Quantity and quality of mate-
rials used 

C
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Indoor environment Air quality, Thermal comfort 
Daylight. Management 

Noise, Daylight 
Management 

Air quality, Noise, Daylight, 
Thermal comfort., 

Energy & materials Indicators, criteria Indicators, criteria Calculations  
Indoor environment Indicators, criteria Indicators, criteria Indicators, criteria 
Within categories Scores added Scores added Calculated equivalents for 

energy and materials, 
Indoor environment weighted 

Between categories Scores added Weighted Weighted and added 
No of assessed issues 58 34 18 A
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&
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No of final scores 1 1  2  

 

The tools use different methods for measuring and different methodology for aggregating. For example re-
garding indoor environment both LEED and CSH awards good management for the building in operation 
while EcoEffect for this purpose relies on questionnaires. The basis for assigning scores for different issues 
and setting weights seems quite arbitrary in all three tools apart from the damage based weights in EcoEffect. 
The more issues involved in the weighting procedure the less influence is given to each indicator. A higher 
weight of one indicator means a lower of another. Finally, adding scores and weighting categories makes the 
meaning of the result difficult to understand. In this respect LEED, which is purely additive, is easier to un-
derstand.  

The case study of Gronskar shows that the tools push the design of “green building” in different directions. 
CSH signals that the heat pump should be exchanged for district heating, since the tool concentrates on CO2 
emissions. Bicycle sheds and laundry lines and other technical solutions could be used to gain more scores 
for Energy in CSH. In LEED use of local and renewable energy sources are awarded, but since energy cost 
is decisive in this case solar collectors would probably mean too expensive scores. EcoEffect advocates bet-
ter U-values and low emission fuels for heating, like the district heating in Stockholm. The huge quantity of 
concrete and expanded polystyrene insulation would have been avoided with EcoEffect and CSH. Applying 
LEED it would have been more important to use recycled concrete and insulation. Being a commercial tool 
may be the reason why LEED puts relatively more weight on the indoor environment and consequently might 
have produced a better indoor environment than CSH. EcoEffect would have influenced the architect to ori-
entate the north facing balconies to a sunny direction. This exemplifies cultural and geographic differences 
between the places where the methods have been developed.  

It is obvious that a technique encouraged by one tool is not always the best way to reduce environmental 
impacts according to another. A complete environmental assessment of a building ought to consider the 
whole life cycle, just like environmental assessments of products or services (Finnveden, 2000). The result of 
this comparison shows that the concept of “green building” is far from universal. The diverging result raises 
the question how to design environmentally relevant and practically useful assessment tools for buildings. 
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