GREEN BUILDING
DECEMBER 2007

Safe & Sustainable Chemicals Report

GREEN BUILDING MATERIALS

by
T. Adrian Gaitan, with Eric Linak

SRI Consulting reports on Safe & Sustainable Chemicals cover emerging
markets, technologies and issues confronting the chemical industry in the
twenty-first century. These reports analyze the impact of new energy sources,
regulations and other factors on consumption of chemicals and materials now
and throughout the immediate future.

For additional information about these reports, contact Bob Davenport:
Telephone: 650 384-4350

E-mail: rdavenport@sriconsulting.com

© 2007 SAFE & SUSTAINABLE CHEMICALS ® SRI CONSULTING



GREEN BUILDING GREEN BUILDING MATERIALS

DECEMBER 2007

2

The information provided in this publication has been obtained from a variety of sources, which SRI
Consulting believes to be reliable. SRI Consulting makes no warranties as to the accuracy,
completeness or correctness of the information in this publication. Consequently, SRI Consulting will
not be liable for any technical inaccuracies, typographical errors or omissions contained in this
publication. This publication is provided without warranties of any kind, either express or implied,
including but not limited to, implied warranties of merchantability, fitness for a particular purpose, or
non-infringement.

IN NO EVENT WILL SRI CONSULTING BE LIABLE FOR ANY INCIDENTAL,
CONSEQUENTIAL OR INDIRECT DAMAGES (INCLUDING BUT NOT LIMITED TO
DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, OR THE LIKE) ARISING
OUT OF THE USE OF THIS PUBLICATION, EVEN IF IT WAS NOTIFIED ABOUT THE
POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME STATES DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, THE ABOVE LIMITATION MAY NOT APPLY TO YOU. IN SUCH STATES SRI
CONSULTING’S LIABILITY IS LIMITED TO THE MAXIMUM EXTENT PERMITTED BY
SUCH LAW.

Certain statements in this publication are projections or other forward-looking statements. Any such
statements contained herein are based upon SRI Consulting’s current knowledge and assumptions
about future events, including, without limitation, anticipated levels of global demand and supply,
expected costs, trade patterns, and general economic, political, and marketing conditions. Although
SRI Consulting believes that the expectations reflected in the forward-looking statements are
reasonable, it cannot, and does not, guarantee, without limitation, future results, levels of activity,
performance or achievements. Readers should verify through independent third-party sources any
estimates, projections or other forward-looking statements or data contained herein before reaching
any conclusions or making any investment decisions. SRI Consulting is not responsible for the
Reader’s use of any information in this publication.

The absence of a specific trademark designation within this publication does not mean that proprietary
rights may not exist in a particular name. No listing, description or designation in this publication is to
be construed as affecting the scope, validity, or ownership of any trademark rights that may exist
therein. SRI Consulting makes no warranties as to the accuracy of any such listing, description or
designation, nor to the validity or ownership of any trademark.

© 2007 SAFE & SUSTAINABLE CHEMICALS ® SRI CONSULTING




GREEN BUILDING MATERIALS GREEN BUILDING
DECEMBER 2007

3

TABLE OF CONTENTS
SUMIMIAIY ..ttt ettt et ettt ettt et e e bt e be e be et e e s te e b e e eRe e Ee e be e s be e be e be e ebeenE e e nbe e beebeenbeesbeesbeenbeeneeeneee e 4
INEFOTUCTION. ...ttt bttt ekt b e et b e e bt e m e e seeeb e et e enbesbeebeere e beseeaneeneentenne e 6
GOAIS/ODJECTIVES. ...ttt bbb et b et b ettt b e nn et n e 8
Intended AUIENCE ANA SCOPE .....o.veuieiiiiiiteit ettt bbbttt et eb e 8
History of Green Building Materials ...........cooiiiiiiiiiiei e 9
QY0 (0T 1) (oo o] TSSOSO 10
Consumers and Green BUIlAINGS .......c.oiiiiieiie ittt ra e sre e 10
Green Versus Sustainable BUITAING ...t 13
ENVIronmental BENETILS ........cooiiiieee ettt e 14
oo 0T ] 0 0T [l =TT 1= £SO 17
LiTE CYCIE ANAIYSIS ...t bbbttt b ettt 18
Green BUIlAING MALEFIAlS. ........cviiviiiiieic ettt sttt e beeta et e s be st e essebesbeereeeesre e 19
Green BUuilding OrganiZatiONS .........c.eoceeieiieiieeie e esieeste e steete e e sae e ste s teesteesteeeeesteesteebeenseeneeeneeesem 19
INEEINALIONAL GIOUPS ... ettt sttt sttt e e sbeebe e st e besaeeneeseesbeaseeneeseeeneenen 19
USGBC VS. GBI .ttt b ekt b e bt bt s bt e sb e e et e e eb e e s beesbeesbeesbeenbeenbe e e 21
Y Lo ] = LAY (=T T 1SS 22
LT o Lo PSPPSRSO 23
GIU-LAIM BRAMS .....cueeiieiiiieite ettt sttt et s bbbttt ettt n e n et nne s 26
N o £ £ TSRS SRR 28
Oriented STrANADOAIT..........coi ottt st ettt sre e et eeeneens 29
Composite W00d-PIastiC LUMDET ..o e 30
APPIICALIONS ...ttt bbb b 34
Engineered Wo0d COMPICALIONS ........ccveiiiiiiie ettt re e 35
Alternative W0o0d CompoSite AGNESIVES.........cciiiiieiiiice et 35
LAY L)1 (=] 1 USSR 36
SErUCTUFAl SNEATNING. ... .covi ettt e seesbeeneenaeseennes 36
2 AT o - Vo GO STR 37
Recycled wastepaper SHEAtNING ........cccooeiiiiiiee e 38
FIDEIMDOAIT . ... 38
Oriented StrANADOAIT .........ooviiiiieieieee ettt e s e bt e 38
FIDEI CEMENT PANEIS .....eiiee e s e s e s e sre e s e e aneesneesneen 38
GlODAl MArKEt ANAIYSIS ... .ottt ettt re e et et e neeseeseeenes 39
Structural INSUIALING PANEIS ........coviiiiciii e 40
AT o= o USSP 41
CONSEIIUCTION PIOCESS ...ttt sttt stttk b ettt b bbbttt e 43
GloDbal MarKet ANAIYSIS .....ccviiieiiicieceee ettt s ae et este e sresresreenes 43
T | 1] TSSO 45
LOF0 =] oL Y g OSSPSR 45
GIBEIN MOVEIMEINT. ...ttt ettt ettt ettt ettt b sb e e s bt e ke et e e be e ebe e ebe e sbeebeebeebeenbeesaeanbesnbeas 47
CUITENT LEGISIATION ...ttt b 47
O SO PR PSP 49
LED .ttt bR R Rt bR e R e Rt R Rt R e Rt bbb ettt ae e 52
Global Market ANGIYSIS .......oieiiiiiie e e e s e s e st et e s re e sneesneesneenreenree e 53
LU =1 o oSSR 55
INSUIALION IMBEEITAIS ...ttt st st ne et sreeneeeenee e 56

© 2007 SAFE & SUSTAINABLE CHEMICALS ® SRI CONSULTING



GREEN BUILDING GREEN BUILDING MATERIALS

DECEMBER 2007
4

TABLE OF CONTENTS
(continued)

Discontinued inSulation MALErIAIS ..o e
Advantages and disadvantages of today’s insulation materials...........cccocoooviviieieiie e
Cho0oSING Green INSUIALOTS ........coviitiieciieice et
VOCs/0zone depleting INSUIALOIS .........ciiiiiiieiei e
Efficiency of inSulation (R-VAIUES).........ccvoiieiiiiieie et

POIYSITICON PIOTUCETS ...ttt sttt st e be s ta e e sresbaeraesbesreares

(@0 31511 71 (o] o S

L@ 0T | oo} o PSSR

R AT T I 01T PSS
Green Coatings fOr BUITAINGS .....c.viiiiiiiieis ettt b s
Ty oo D01 AT ] o SO P TSSO
Flat and NONFIGt COLINGS .....cveiieiiiiiec e r et sa e s be e re e s resaeereeeesresneens
Composition Of LateX COALINGS .....vveiveiieeiiieiiesieseeseeseeseesreesreesreeseesseesaeesreesreesreesneesneesneesseessensns
Emulsion polymers used for architectural COAtiNgS..........cccovviierereiiiie e
Emulsion polymer teChNOIOGY .........coviiiiiiiic e
Technology t0 reduce VOC LBVEIS. ..o

New Regulations Affecting the Architectural Coatings INAUSTIY ..........cccveveieie i,
WAIMISNIES ..ttt bbb s et b e bRt e bt b e b e e Rt e Rt e b e s Rt e Rt e Rt ettt e Rt bt st nn e
(070 To] I 2 {00 £ TSRS PRPRTPR
(@0 0 o [15] o] TSR

© 2007 SAFE & SUSTAINABLE CHEMICALS ® SRI CONSULTING



	Table of Contents
	Summary
	Introduction
	Goals/Objectives
	Intended Audience and Scope
	History of Green Building Materials
	Kyoto Protocol
	Consumers and Green Buildings
	Green Versus Sustainable Building
	Environmental Benefits
	Economic Benefits
	Life Cycle Analysis

	Green Building Materials
	Green Building Organizations
	International Groups
	USGBC vs. GBI

	Structural Materials
	Wood
	Glu-Lam Beams
	I-Joists
	Oriented Strandboard
	Composite Wood-Plastic Lumber
	Applications
	Engineered Wood Complications
	Alternative Wood Composite Adhesives

	Wall Systems
	Structural Sheathing
	Drawbacks
	Recycled wastepaper sheathing
	Fiberboard
	Oriented strandboard
	Fiber cement panels

	Global Market Analysis

	Structural Insulating Panels
	Drawbacks
	Construction Process
	Global Market Analysis

	Lighting
	Current Market
	Green movement
	Current legislation

	CFL
	LED
	Global Market Analysis

	Insulation
	Insulation Materials
	Discontinued insulation materials
	Advantages and disadvantages of today's insulation materials

	Choosing Green Insulators
	VOCs/ozone depleting insulators
	Efficiency of insulation (R-values)



	Energy
	Solar Energy
	The Photovoltaic Cell
	Photovoltaic Chemicals
	Chemicals used
	Silicon
	Polysilicon producers
	Consumption
	Other silicon



	Wind Power

	Green Coatings for Buildings
	Introduction
	Flat and Nonflat Coatings
	Composition of Latex Coatings
	Emulsion polymers used for architectural coatings
	Emulsion polymer technology 
	Technology to reduce VOC levels


	New Regulations Affecting the Architectural Coatings Industry
	Varnishes
	Cool Roofs

	Conclusions



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




