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- Green creeps iNto buillding
i cons’{ruotzom
R o1 Years ago; any: reference to green inthe construction
i % industry would have translated to either profits or to
the-color of the countertops Today, however, “green”
Ldeiy understood torefer to enmrenmentaﬂy respons;—
ble c0ﬂ5tmct;on
‘Dne manifestation of the shift toward environmentally

réspensible behavior
greerr buiiding’ programs Mostly a-phepomenon of North
America and Western Europe, green building initiatives are
being pursued today at:national, state, county, and munic-
1paI Tevels. Thus far the. :mpact on the construction indus-

7-has been modest; bt trends in ‘program growth and in
a,-t-tendance of buzlder_s,, architécts, and othef construction

profess;onals at gre : bﬁildin'g seminars and ‘workshops
' sugffest s;gn;flcant zmpact inthe refatively near term:
“Planning and con tructmo buildings and the neigh-

standard practice when nvzroﬂmental concerns are front
: Y. water management, waste
ty‘ and envxronmenta} attr:b—

bEe construction materlals are
hin th"em FPrograms examxned in

a Green BuI}der Program
sagram, and the Wisconsin
portant to recognize that
building programs in exis-
nd Canada, as well as in a
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is: thre, developmient of a myriad of |

borhdeds of which. they are’ a part look different from

Comparing gresr: buz!dmg
programs

National _ahd .iafem_eétiona/

LEED

The LEED- (Leadershlp in Energy and Environmental

- Design) Green' Building: Rating System is a progeam of the
< UiS-based Gréen. Bmidmg Councﬂ {USGBC) (USGBC, 2007},

nd is a national, notfor-
proﬁt,members- ergamz:atron._f:‘-y April 2097, the USGBC -~
kad more than: 5001 merbér ¢ompanies anid Organizas
tions, operating through 75 regmnat chapters. The LEED
program was initiated in 1998 ak avoluntary national stan—i .
dard for deve}opmg hlvh-performance sustamab]e bulid—‘

ings. The program' riginally’ fGcused on new constructlon
(LEED=-NO), b' thas since expanded tyinchide cominercial
interiors. (LEED—-_ D), core; -and sizell, (LEED-CS) and exist-
ing buildings: (LEED—EB} ‘LEEDfor homes (LEED—I—D and
LEED for ne]ghborhoad deveiopment (LE.ED—!\ D)) are fri the
pilot stage. Other programs focusmv en schools, retail
establishinents ; tories, arnd’ un}versmy E
Callpuses, are oS stage of de:velopment _ _
Under LE . pro;ects cain be eertlfled o various, per— :
formance standards tinr ascending order of achrevement Y
ce!tzhed silv d and pl Lipt m) a pro;ect becomes
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specifics of various programs, as discussed below, can be
expected to change within the near future (USGBC 20075).

The LEED program uses a credit system in rating
buildings, with credits awarded in a number of environ-
mentally related categories,. including site factors, water
eificiency, materials, and resources, and indoor air quality.
Credit levels [or attainment of various performance stan-
dards within LEED-NC and LEED-H are shown in Table 1.
Within LEED-NC, 69 credits are distributed across six cat-
egories, whereas in LEED-H, some 108 credits are distrib-
uted across eight categories. Credits available within the
materials and rescurces category comprise about 19 per-
cent and 22 percent of all credits in LEED-NC and LEED-H,
respectively. The number of credits earned is used to
determine atiainment of certification levels.

Credits retated to characteristics of construction
‘materials are summarized in Table 2. Note the emphasis
on waste reduction, recycling, local production of building
materials, and certification of wood products by the Forest
Stewardship Council (FSC). Renewability is also stressed.
but only when renewal occurs within 10 years or less:

given the short time frame specified, most wood products
do not qualily for the renewability cradit,

Under credit 5.2, program participants select “envi-
ronmentally preferable” materials from a list (Table 3); in
this listing, credits are heavily concentrated in three areas:
low emission products, products with recycled content,
and F3C certification (for wood products only). Preference
is given to biobased produets, especially if “rapidly renew-
able” (meaning renewable within 10 years or less); bam-
boo is especially favored using such criteria. A maximum
of four credits {or less than 4 percent of the total credits
available in LEED-H) are dedicated to environmentally
preferable materials,

Up to this point the 1dentif1canon of envxronmentaiiy
preferable materials within LEED has been rather haphaz-
ard and based on a few criteria that reflect little other than
personal bias, intuition, internal politics. and single attrib-
utes. Moreover, there is ne provision for certification of
any construction material cther than wood.

In the latest version of LEED H (version 1.11a, 2007),
life-cycle assessment (LCA) is mentioned as a ool that

-Sustainable sites
~Water efficiency

4 points, 1 prerequisite
'~ 5points

Table.]. —Credit distribq’tion"=u'm'.f'¢‘er"the,LE}_ED~NC and .’_EED—H prograiris.
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“Materials and reseurces
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may be helpfulin selecting environmental preferable mate-
rials and assemblies, but there is no requirement for its
use. However, in the previously mentioned late "June
announcement (USGBC 2007h) it was indicated that LEED
will incorporate life-cycie assessment throughout its pro-
grams. Should this cenie to- pass it would be a major step
forward for the program.’

Potential changes to LEED that are how under consxd-'

eration include;

Te chiange the Rapidly Renewable Credit.(Credit 6 under
LEED-NC in Table 2) to a Biobased Credit.
The change is proposed based on recognition that the
rapid renewability réstriction cannot be justified from
anL.CA standpoint {the first use of LCA by LEED) since

some rapidly rénéwable materials carry fairly heavy

environmental'and héalth burdens and because there
is little scientific ]ustlflcatzon for ¢ontinuing to prefer-
e;mal}y reward rapidly renewable biobased pzoducts
over, fo.resi-denved bioliased products.

With regard.to wood, proposals for change are based
‘on the statement that “The intent of MRe§ [Materials
and Resources Credit 6 (see Table 2)] would be to
.apprc}ve alt wood. products that have undergorie somie
Ievel of cerlification that ensures that they are not
‘derived from ﬂlega_ logging. Likely certification sys-
fems would be thé Sustainable Forestry Initiative (SFD)
certification with third-party verification, the Canadian
Standards Association (CSA) wood certification, and
the American Tree Farm System (ATFS).” Then out-
"lined is the concept of “Tier 27 wood certification sys-
tems that “are more rigorous than Tier 1 systems.”
Only FSC-certified wood would qualify as a Tier 1 cer-
tification programunder the change proposal.

To modify MRc7 {Sée LEED-NC, Table 2} to establish a
basis for adoption of cértification systems but main-
tain the FSC Certification requirement for wood prod-
ucts at this time.
"Here the idea is to leave room for development of cer-
tificaticn systems other than FSC that are comparable
.or even more rigorous. A part of the proposed change
involves development on the part of USGBC of a set of
minimum criteria that any certification system would
need to meet before being approveci as an MRcT refer-
enced standard

An additional facet of this recommendation is that
‘waste agricultural materials, such as a particleboard
made from wheat straw, be approved by definition for
MRc7. It is noted that “such materials currently satis-
-fy both the recycled-content credit (MRed} and the
rapidly renewable credit (MReB); if also approved by
definition for MRc7, they could satisfy three different
credits ~ thus providing a strong incentive for their
use in LEED projects. It Is also proposed that bamboo

satisfy Tier 1 certification criteria withotit the require-

ment for certification based on the argument that it
meets “certain prescriptive criteria.” A vague refer-
ence is made o the possibility of certifying materials
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other than wood and biobased materials in the future.
in effect, it is proposed that all of these materiais will
be.exempted from rigorous evaluation.

Summarizing credits related to matenals and resources

in the LEED program:

> There is no provision for systema’ﬂc analysxs of any
construction materid) except wood—and then only by F5C.

> Designation of environmentally preferable materials is
based largely on personal bias, intuition, mterna] politics,
and single attributes.

> There is no requirement that bmidu}g materials:
assessments be informed by lifecycle analysis or Biecycle
inventory (LCA/LCD, although it appears that a change to
mcorporai:e LCA throughout LEED is currentiy underway

Green’ Globes
. The Gréen Globes prograim appiles to. bmldmgs of all

- kinds. It is a credit-based program, with-a total of ‘1,000

possible points identiied. Gréen Globes concentrates on
energy efficiency, the indoor environment, site impacts,
water management, and charactenstlcs ef construction
materials (Table 4). As.with other green building pro-
grams, various levels of ach:evement are identified and
third- party assessment is used to veufy attamment

Ten percent of the possible points available in Green .

Globes relate to environmental atiributes of construction

“materials. This program is unique among all green pro-

grams in that environmental preferability of construction
materials is largely based on rigorous evaluation using life-
cycle assessment of many factors inciuding embodxed
energy and emissions to air, Waler, and ground In addi:
tion, determination of environmental preferability under
Green Globes favors the use of materials that minimize
resource depletion, that are highly durable, and that con-
tribute to minimization of waste in the construction
process (Table 5. In this program, lamber and wood prod-

ucts must be certified, but by any one of four such pro--

grams operating.in North America.

Swninarizing the construction materials provisions of

the Green Globes Preg}“am

> 7 to § percént of credits are divectly related to
characteristics of construction materials,

> A central focus of building materials assessément is
LCA/1.CH using ternational protocols.
> The progreirn_ seeks to minimize use of nen-renewable
materials.
> Guidelines throughoui the standards are based on
established standards (ANSI, ASHRAE).

Poinis
. ..;.so points -

380 pomts

85 pomts
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> There is no requirement for certification of any

material other than wood, but a number of certification

programs are allowed.
STATE AND REGIONAL

- Austin Green Builder Program

The municipal program of Austin, Texas, is advertised
as the first such program in the United States, dating back
to 1990 Assistance is provided to construction profession-
als and consumers in making choices when evaluating
green building materials and systems. Builders can ask
that a project be rated through this program. Ratings are
done under commercial, muitifamily, or singlefamily rat-
ing tools, with available certification levels ranging from
one (lowest) to five (highest) stars.

The Austin GBP Single Family Rating Too! encompass-
es 337 points, 117 of which are voluntary. Al points in the
‘matertals” category (93) .are under the voluntary listing.
Point tetals needed to achieve various rating levels are
summearized in Table 8.

"._'.Raizmg :
One Star-
Two Siar- .
- Three Star. - = |~
o Four Star -
-~ Five Star

) Des;gn ancl Stmgture
;V'..leshes

12

Under the “materials” category, poinis are available in’
three areas: design and structure, finishes, and efﬁment
use and recycling (Table 7).

Austin GBP and LEED are similar in that beth
requireé the use of third-party certified wood products
and recognize enly F3C certification. In the materials
category, the Austin program emphasizes the use of use
of third-party certitied wood products and FSC certifica-
tion, rapid renewability (10 years or lessy, high post-
consumer recycled content recyciability, durability,
low-maintenance, regional sourcing and manufacturmg,
and low-emission materials.

King County (Seattle) Built Green Program

The King County Built Green™ Program is another
leng-standing program that predates hoth LEED and Green
Globes. Developed in partnership with the Master
Builder's Association of King and Snohomish counties of
the Seattle area, the Built Green program emphasizes ener-
gy and materials efficiency, occupant health and indoor air
quality, and water management (Table 8), i

As in other programs, mandatory elements are sup-
plemented by criteria in each of the emphasis areas for
which credits can be awarded; the number ol possible
credits Is mot fixed, as innovation is encouraged in
every emphasis area through verifiable and generous
credit allocation.

Materials efficiency is a central focus of the King
County pregram, with almost one-quarter of the defined
credits dedicated to this area. Almost éne-half of the mate-
rials efficiency credits are related to recycling, reuse, and
waste minimization {Table 9). Local production of materi-
als, high durability, and emission-free materials, and mate-
rigls other than solid wood are emphasized; lumber, when
used, is awarded credits only if FSC-certified.

In smimmary, in the King County (Seattle) Green

Building Program:

> Building materials assessments not informed
by LCA/LCL :
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> Recycling reuse a central theme.

» Emphasis on rot using sawn lumber.

> No requirement for certification of any material other
thar wood, and then by FSC or equivalent.

> FSC or equivalent means F3C,

Built Green Colorado Program

The Built Greer® Colerado program was established
in 1995 as a result of & cooperative effort of the
Governor’s -Office of Energy Management and
Conservation, the Home Builder's Association of Metro.
Denver; E-Star Colorado, and Xcel Energy. Emphasizing
energy and materials efficiency and health/safety/indoor
air quality, the voluntary program is interesting in that it
is the only green building program to forthrightly. award
credits for use of building materials other than wood
(Table 10). Reduced use of lumber 1§ also specahcaﬁy
encouraged. Lumber that is used can receive credits if
third-party certified; the certification systemto be used is

not spemﬁed {Table 11).

In summary, the Built Green Colorado ngram featureS'

> Major emphasis on recyd;ncfreuse
> Major emphasis on reduction-of wood use (and
particularly lnmber use) and substitition of non-wood'
materials for wood.

> Third-party certified wood specified, but can be SF1,
ATFS, CSA, or FSC.
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> Certification not required for any material other
than weoed.

> No provision for systematic assessinent of materials
using LCA/LCL

Wisconsin Green Built Program

The Green Built Home™ program was begun as a on-
profit program of the Wisconsin Environmental Initiative in
partnership with the Madison Area Bulldérs Association. It
started as a pilot project with the Madison Area Builders
Association’s Parade of Homes in-1995. :

The program promotes green building practices by
certifying remodeling projects and new homres that meet
required sustainable buitding and energy standards. Green
Buiit Home strives to rediice.the ecological footprint of
new home construction by promoﬁmg the dﬁvelopment o1}
sustainiabie commumities..

. The Green Built Home program uses & series of -:heck-
Hists to .assess the ervironmental attributes of housing
projects {Tables 12 and 13). Using checklists; archifects
and builders can work together on issues such as'erpsion .

control, storm wafer management, materials . selection,
water and energy conservation, indoor air quality, and
waste reductlon o reduce envxronmentai impacts.
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Criteria under each issue area are assigned credit
values, with a minimum number of credits needed to
achieve certification. The minitum number of credits
varies by program.

There are five programs within Wisconsin Green
Built Home:

> new homes

> new hone and product chrectory

- rem{)dehng

> waterfront property

> multfamily (in development)

In: addition to meeting a number of required criteria, all

new homes must meet a minimum of 60 points, and remod-

- eling projects must meet 10 to 60 points. The Green Built

Home program offers a doityourself method of remodel-

ing certification as well as resources {or contractors and
developers to get involved in.the building green process.

Summarizing the en_virohmental_ly preferable materials
criteria in the Wisconsin Green-Built Program; *
= Major emphasis on building material characteristics.
= Major emphasis on recycling/reuse. -
> Certification by FSC or equivalent spectfied.
> Certification not requ:red for any materlai other

than, wood. .

> No provision for systematlc assessment of maleriais

-using LCA/LCI. .

| Sign%ﬁoaﬁt oroblems in the

guest for Camelot

Green bullding programs have grown cut of a general
concern for the impact of building construction and oper-
ation on the local, regional, and global environment. Thus,
such programs address a broad array of topic areas
including erergy efficiency; water management; building
materials production, transport, use, and maintenance;
indoor environmental quality; and recycling, reuse, and

waste minimization. While the impacts of green building

programs are currently modest, the rate of growth in pro-
gram participation and development is large, suggesting
substanttal impact on the construction sector in the rela-
tively near future. _

n general, the influence of green huilding programs is
positive, as the programs are causing builders, architects,
home buyers, and others to think systematically about
how 1o improve the environmental performance of build-
ings. A negative aspect is that directors of the bestknown
programs have fallen victim to adoption.of prescriptive
standards for environmentally preferable materials that
are based on Intuitive judgment and/or single attributes
{Tabie 13). There is also a focus in all current programs . on
a single material — wood - that requires that wood, and
wood alone, demonstrate responsible practice in product
manufacture. The result Is that a number of malerials cur-
rently listed as environmentally preférable by green build-
ing organizations have demonstrably g creater environmen-
tal impacts than non-favored alternatives.

California

%a;ﬁ‘ Angtin Bailt : _
TR g e «.ﬁreen o fBing “Gross Gieen -Green Wisconsin
- Green Bidg Program LEED - Globes. County} Building  Bolider Colorads Greenbuilt
FSCOnly . L X X - . X
SFL, ATFS, CSA FSC

: -%}fi party. W“T’ szcatson :
. @ﬁ c_e{m‘ma%mﬁ S
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For instance, judging whether products are environmen-
talty good or bad based on a single product attribute simply
ism't supported by science. The focus on a single product
characteristic keeps things simple and easy to compre-

hend—simple for the consumer and simple for organizations
making jérdcm'ents about variobs products: a product ¢on-.
tains recycled comtent (good) or it doesn't (bad); it s “natur- .
al” (goed} or it ismt (Bad); it was produced from rapidly

renewable resources (good) or it wasn't (bad). Unfortunately,
focusing. Harrowly on product attributes is often useful in
identifying ervironmentally preferable products only in the
most strarghtforward of siteations, For example, if faced with
purchasmg oneof two brands of aluimininn garage doors, one
of which is made of 100 percent 'recycled aluminum znd the

other of 109 percent virgin alumninum, the consumer is pre-

sented a clear choice: While'a recycled IabeI wouldn' fgay o,
the prodiict made entrrely of virgin content reqmres 20 times
more etiergy to produce thian the recycled altemative. Also,
productron of therecycled a}ummum resu]ts irs far Iess in the
way of lmpacts o aix, 'watet, and lang, and is. cleariy environ-
mentaily superior, Suppose however, that 2 combumer is
faced with ‘the cholce Of selectmrf steel framing that has 35

percent recycled ‘content ‘or woed frammg members that :

containno recycled content: In this'case s chorce to use steel
framing based on recycl d-content woidd resu]’r irl TROTE than
twice the energy consumption and moré than four time's the
fossil fuei‘ comumptson to produce the framing members,
and increased emissions to,air an
magmtude as e dxfferenc in el
the framed-n. wall toa vwen Roviliie Would result in even
greater differences in energy consumption. Is a product con-
taining recycled content always -an.environmentally better
choice? Clearly. niot!

‘With regard to certification, required for wood to
receive credit as an envirgnmentally preferable material in
most green building programs, it is important to recognize
that there is no requirement that any-material other than
wood be certified.

This singular focus-on wood is’ worth consideration.
FSC certification, as specified in a number of green build-
ing programs, requires assessment of a number of {actors
in the certification process within the following categories:

= Compliance with laws

> Tenure and use rights and responsibilities

> Indigenous peoples’ rights

> Community relations & worker’s r]ghts

= Benefits from the forest

= Epviromirental impact

> Management pian

> Monitoring and assessment

> Maintehance of high conservation value forests
> Plantations

Attention to land tenure issues, observance of
indigenous people’s and worker’s rights, and focusing on
community refations in addition to a wide range of envi-
ronrmental impacts linked 1o raw materials extraction and
processing is certainly an enlightened approach to materi-

. als selection. But if these factors constitute essential ele-

ments in selection of an environmentally preferab]e build-
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d water in roughly the same
figuinption. lnsulatmcf :

ing material, it is reasonable to ask why green building pro-

:grams do not require compliance w;th similar standards

for any material other than wood. As an example; growing
and harvesting of bamboo is known to have ail of the prob-
lemns often atfributed to wood and also often bears the
environmenial burdens associated with monocalture.plan-
tations and intensive agricutture (Bowyer etal. 2005). it is
curious, then, that bamboo i3 accepted without Guestion’
by LEED and other green building programs as & ‘envi
ronmentalty preferable" material. There appears to be no
logical or scientific reason for this.

As things tniow stand, nen-wood materials are in
cffect being given a free pass, the impiication Being that
typical practices employed in their production are inher-
ently environmentally better than those associated with
production of wood products. However, most of the
same concerns that led 1o development of certification
programs for forests and forest management also apply
to extraction and precessing of other basic raw materi-
als. With respect to non-bichased materidls and prod-
nets such as metals, there is extensive-evide_n_ce' pointing
to mining development as a major disriptive force to
communities, indigenous peopie’s rights, wofrker's
rights, and long-held land temure. I is als¢ often Highly
disruptive of forested and non-forésted ecosystems
alike. In view of these realities, the World Wildlife: Fund
(WWF) in January 2003 took the first stéps te crea’se a
Mining Stewardship Council, noting pervasive envrronmen—

" tal, social, and economic problems Hinked to, mn}mg activi-
DBy workdwrde Giver these prob]ems t-

weuld appear that
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development of a certification program for metals and min-
erals should be a high priority. In any event, there is no
apparent justification for singling out only one consiruc-
tion material for a host of special requirements.

Perhaps the worst characteristic of most green build-
ing programs today is defined by what is not considerad in
‘identification of environmentally preferable materials. At
the moment, only. one program requires consideration of
embodied energy ol products and product assemblies,
even though embodied energy is often equivalent to many
years of energy consumption associated with a structure,
and even though high embodied energy praducts result in
far higher eémissions to air and water. Oniy one program
systematically and cempréhensively considers environ-
mental impacts linked to all inputs and outpats associated
with building materials production and use. This one pro-
gram is Green Globes —in many ways a prototype for what
green building programs of the future need to become, As
noted previcusly, this program requires that selection of
building assemblies be based on life cycle assessment con-
sidering embodied energy asid green house gas emissions.

Designation of environmeéntally preferable _materiaié ira

21st century green building program shoukd never be based
on unsubstdntiated prescriptive standards, - especially in
view of the fact that tools are now available that allow com-
prehensive assessment using standard methodologies. In
addition, criteriz used in assessing landscape impacts of raw
materials production in such a program should not focus on

16

only one material to the exclusion of others. Unfortunately,
these characteristics describe the vast majority of leading
green building programs in the United States and Canada.

Summary ,

What must be done in order to correct deficiencies in
the way that environmental preferability of construction
products is determined today within leading green buiid-
ing programs? There is no one answer, ro miracle solu-
tion, but three things are obvicus:

> A “green” building program that cannot accurately
élstmgmsh ow environmental Hnpact products from
high impact products, but that nonetheless encourages
the use of some products over others, is green in
name only.

> Environmental labeling programs, if they are to
facilitate meaningful comparisons, must quickly
evolve to include all products used for similar
applications:

> All assessments of environmental performance of
products must include evaluation based on
examination of a broad range of environmental
indicators representing the full life cycie of praducts
using internationally accepted protocols for evaluation.
Another way of saying this is that environmental
life-cycle assessment-must play a major role in product
evaluation and labeling.

Fundamental change in the way that green building
programms assess environmental attribuies of construction -
materials is needed. Iropically, current practices are
encouraging unsound environmental decisions at a tme
when precisely the opposite is needed.
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