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Module Plan and Learning Outcomes

PLAN:

Give an overview and conceptual framework
for understanding design, policy, and legisla-
tive solutions to clean energy, energy effici-
ency, and the “green” built environment.

Student Learning Outcomes:

e Demonstrate understanding of the inter-
connection between energy policy, regu-
lations, and building/city design;

e Demonstrate understanding of cradle-to-
cradle thinking;

e Demonstrate understanding of lifecycle
thinking about buildings;

e Demonstrate understanding of the differ-
ence between  voluntary = commit-
ments/standards and regulation;

e Demonstrate understanding of ways in
which regulation seeks to enhance the
energy performance of buildings.

Core Concepts

ASHRAE standards

Building energy certificate

Building or product lifecycle: Cradle-to-grave
design

Building or product lifecycle: Cradle-to-cradle
design

Energy Performance of Buildings Directive
(EPBD), European Union

LEED certification

Passivhaus certification

Passivhaus standards

Product energy label

Recycling

Reuse

Unnniih wyiwup W ntuntgdwu
wpnynituplbpp

nLUL

LGnpywjwgut] Jwpnip EuGpghwjh, EuGpgwwn-
nntbwyGinnipjwl W «wlws» dwpnwéhu Uh-
gwywjnh YGpwptpjw) bwhpiwagdwhl, ontuu-
npwlwl b pwnwpwywl [nénudubEph wyuwp-
Up W hwuywgnnnientu dbwynpbint hwdwn
hw)Ggwywnguwjhl 2ngwliwyp:

NruwunnuEph nLunigdwl wpyniuplutpp.

Snigwpbpnud U Eubpgbunhly pwnwpw-
ywunrpjwl, Ywpgwynpdwl W 2hunt-
pINLLUGNh nL pwnwplbph Uwhiwgsdwu
thnfjuwnwnéd Ywwh hwulwgnnnipntu:

Snigwpbpnd  GU  «onpnpnghg® opnpng»
dinwéblwytpwh hwulywgnnnie)nilu

Snigwpbpnud U YGuuwihnih uyqpniu-
pny dinwébwytpwh hwulwgnnnie)niu

Snigwpbpnud GU Ywdwynp wwpunwyn-
pniejwl W unwunwpwubph W jwpgwyn-
nnn wywnbph Jhel tnwppbpnipgjwl hwu-
ywgnnntpejnLlu:

Snigwpbpnd BU Ywpgwynpnn wywntpp

Uhpwpydwl dhgngny 2GUpGPh Eutipgtnhy
wnnyntbwybwnniejwl pwpbdpwgdwl huw-
pwynpnipintuutph hwulywgnnnienil:

Ipduwlw hwuwgnipyniuubpp

ASHRAE uwnwunwpwubn

Ctuph EuGpgGunhy uGpuinhphlwn
Ctuph YEuuwwnlinnnie)nLlu. «opnnpnghg*
abtptguwu» nhquwju

Ctuph YEuuwwnlinnnie)nLlu. «opnnpnghg*
onnpng» nhqwju

Ctuptinh EuGpquwnnntuwyGunniejwl
nhptywnhyp (GEUD), GYpwdhnipjnLu
LEED uGpunhdhlywgnid

Passivhaus ubpunhyhlywgnid
Passivhaus unnwunwpuwutp
Upwnwnpwuph Eutipgbnhy yhunwy
Ogunwhwunwd

JYbGpoguwagnnpénid
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INTRODUCTION

As the discussion in Module 2 shows, the en-
vironmental impact of human activity is varied
and significant. With respect to a few of our
impacts - such as biodiversity loss, climate
change, and disruption of the nitrogen and
phosphorous cycles - we have brought the
planet to a crisis point.

Our cities, industries, and buildings are major
contributors to these impacts. As such, they
have to become part of the solution. The
challenge we are facing is to align human
needs with those of the natural systems on
which we rely. This relationship has to be
symbiotic, not parasitic.

To achieve this, the international community
has pursued treaties and conventions. There
are more than 80 international conventions,
treaties, and protocols in this field." Armenia
is signatory to at least 20 of them.? Some of
these conventions have been successful in
curbing negative impacts. One promising ex-
ample is the cap-and-trade sulfur-emissions
market established to reduce sulfur emis-
sions. Unfortunately, other treaties have not
been as successful. The United Nations
Framework Convention on Climate Change’s
(UNFCCC) Kyoto Protocol is one such inter-
national effort that has been mired in disa-
greement and inability to make progress.

In this part of the module, we will not focus
on international treaties and agreements.
Such a discussion is more appropriate for a
textbook on international relations and public
policy. Instead, we will focus on the design
community’s response to the environmental
crisis, e.g. regulators setting building and in-
dustrial codes and professional associations
that have devised voluntary “green” stand-
ards in building and city design.

LEruonre3NkL

huswbu wpntUu gnyg wpdtg Unnny 2-nud,
dwpnywjhu  gnpénibubniejwl hGwnlwlpubnp
2npwyw vhgwdwjph ypw qquih U b pwqdw-
qwl: bus yGpwptpnud £ wyn gnpénlubnipjwl
wanbgnipintlutphg Uh pwuhupl’ YGUuwpwq-
dwquwuntpjwl ynpuwnhtu, Yyhdwjwywu thnthn-
funijntlutpphlu, wanunph nt $nudnph 2npwlliwi-
nnipjwl ghyltph puwpwpnudutphtu, Jtup hpw-
Jyhéwyp unyuhuy quwhwwb] Gup npwbu dngn-
pnwyh hwdwp dqguwdwdwjhl:

Wn waqntgnipintulGph hhduwwu wnpjnLput-
np' JUGp pwnuwpubpp, wprynitbwpbpwlwl atn-
Uwpynreyniuutpu no pGuptplu Gu: Wnwhuh wyw-
pwagwintd npwup pninpp ywpwnwynp Gu Jdwu-
bwygt npn2nud punniuGiniu: UGp wnele Swnw-
gwsé dJwpwnwhpwybph Encpyniul wyju k£, np JGup
wbtwnp £ hwdwwywwwupiwubgubup Jbpn ww-
hwusutpp wju pbwywl hwdwywnpgbph hGw,
npnughg Ywhuijwé Gup: GY wjn hwpwpbpne-
rintUUGpp wbwp £ [huGlu uhdphnunnpy W ng Ww-
npwghwwjhu:

Wn bwwwnwyhu hwuutint hwdwp dhgwqagwjhu
hwupntpintlu nluh Jh dwlwwwph' wywjdw-
UwagpbEph W hwdwéwjuwgptph dwlwwwphp:
Qnjniejntl ntubU Jhowqquwihu wytih pwl 80
hwdwéwjlwagptp, wwjdwlwagntp b wpéwlwg-
pnipjntllbn’: Iwjwunwup unnpwagnt] £ npwu-
ghg wnujwql 20-p% Wn Ynudtughwutph uh
JwuhU hwennyb| £ quwbl pwgwuwlwu wagnb-
gnLejntlluGnh hGnlwupubpp: HYw jununnuduw-
thg oppuwyu E &6Uph  wpunwubGwnnidutph
ypdwwndwl b wnliinph 2nLywl, npp unknéyb) £
66Uph wpunwubnnwdubpp Ypdwwnbine bywunw-
ynd: Yj wwjdwuwqgpbpu wn wjuon uniuwhuh
hwennnte)nLtl s6U gpwugtb: UUY-h Yyhdwh gn-
pw| thnthnpuntejwl 2npgwlwlwihl Ynuytughwih
Uhnuninjh wpdwuwgpniejntup Uh wjuwhuh dhe-
wqqwjhu thwuwnwpenine £, npp nwpdwy wl-
Jtpg pwlwybdbph wnwpyw W wlpunnibwy
gunuybtg hGwnwagw hwennniejntuubph gqpwug-
Jwl wnnuwdny: Unnnih wju pwdlncd, uwywjl,
sGup YEunpnuwlw Jvhowqaw hlu wwjdwluwagnt-
nh WhwdJdwéwjuwagntph ypw: Wynwhuh uninkgnt-

Jp wybh yhwdwwwunwuppwltn dhewgqwihu hwpwptpniejnibutph L wGunwywu pwnwpwyw-

untpjwU nwuwagpptphu: Yw thnfuwnBu Yytuwn

pnuwlwlp JGp ptwwwhwwlwlwu dguwdwdh

hwnrwhwnpdwU' Uwhwagénn hwdwjuph wWwwnwuhiwlubph Jpw, wpnnibwpGpuywl pJhuwpw-
pnipjwl yuwnpgwynpnn Unpdtph W Jwulwghwnwgywd Jhwynpnidutph uhgngny, nnnup Jwyt| Gu
wdwynp «ywuwg» unwunwpunubp pwnwpw2huntpjwu puwgwywnh hwdwn:

' www.nature-ic.am web-site, “International Efforts” section
www.nature-ic.am ytp-ywjp, ,Uhgwqqwjhu gnpdplprwgltit pwdhup

2 http://www.nature-ic.am/participation-of-the-republic-of-armenia-in-international-environmental-conventions/
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DESIGN PRINCIPLES

Cradle-to-grave Design and Lifecycle Assessment
(LCA)

The notion of “cradle to grave” in relation to
environmental and industrial thinking has
been around for several decades. What cra-
dle-to-grave thinking suggests is that, when
we consider designing, making, or using
products, we should not only consider the
impact of the product at the stage of produc-
tion. From an environmental perspective, we
should consider the entire lifecycle of the
project/product, including use and disposal.

If we want to consider the environmental im-
pact of say, buying and driving an auto-
mobile, it is not enough to consider the period
of our use, e.g. by only looking at its fuel effi-
ciency. Undoubtedly, fuel efficiency is im-
portant; however, the impact of an automo-
bile goes far beyond its use of fuel. What
needs to be considered is the car’s lifecycle:
mineral extraction, transport and process-
sing; design of the automobile; manu-
facturing and molding of metals, plastic, and
fabrics, and their assembly; transportation of
the final product to retailers; marketing and
sale of the product; use and repair; disposal
of the car and its parts. Such a cradle-to-
grave perspective could be adopted for all
services and industrial products.

The analytical tool used in cradle-to-grave
design is lifecycle assessment (LCA). LCA is
a technique that avoids a narrow outlook on a
product, allowing for the analysis of the im-
pact of a product’s entire life. It allows for:

e Compiling an inventory of relevant energy
and material inputs and environmental re-
leases;

e Evaluating the potential impacts associ-
ated with identified inputs and releases;

e Interpreting the results to help make a
more informed decision.

Such an assessment is very data intensive
and requires the use of computer programs.
There is a wide variety of software programs
available in the market, all of which require
some level of training to use. Some of the re-
cognizable names in the LCA software mar-
ket are GaBi (by PE International), SimaPro,

LUUQBUUL UY2entLetere

«Onpnpnghg gEpEquul» bwhiwagénid b YEuuwthnih
guwhwwnntdp

«Onnpnghg gbptquwu» hwulwgnipintup wn-
nntbwpbEpwywl b puwwwhwywuwywl dinwék-
(wytpwh wnnwduGpnd nmwpwéwsé Ep Uh pwlh
tnwuljwy wnwphubph pupwgpnid: hUs Ujwwnh
nluh «opnpnghg qgbpGguwly JwnwébwytGpwn:
Wu, np Gpp nhunwpyynd GU npllE wpnwnpwu-
ph bwhiwagédwU, wwwpwuwndwl W ogunwagnns-
Jwl thnybpp, JGup sGup Jwpnn nhunwnpytbg
Jhwju wpwnwnpwuph wju thnith wgnbgnipiniu-
utpp, nphu wudhpwwbu dwulwygnud Gup: RUw-
wwhwwlwlwu wnnudny JGUp wywpunwynnp Gup
nhinwnyty  wpwnwnpwlph  wagntgnipntbutpp
Uwhiwgéh wdpnng wnunnniejwl Ywd YEuuw-
thnih pupwgpnid, wjuhupu® hhduyGup «onpnpn-
ghg gbnptquwu» hwjtgwywngh Ypw:

Grt Jtup gwlywunid Gup nhunwpyb], wublp,
wywnndtptUwh qudwu L ogwnwagnpébint puw-
wwhywuwlywl wagnbgnipntlp, www puwyw-
pwpn sE nhnwpyt] Jhwju JepGuwih ogunwagnpé-
Jwu oppwlp, ophuwy® hGnlGiny unuly Junbiw-
Ujneh Swhuuplu: Wuywulwéd, Eubpgbunpy wp-
nntbwyGunnipniup 2wwn Ywplnp £, uwyuwju wy-
wnndGptuw)h wanbgnieintup sh uwhdwlwithwy-
ynuwd Jhwju Junbiwujnieh ogunwagnpédwl sw-
thny: Wuhpwdbywn E nhinwpytb] wynndtptUwjh
wupnne YGUuwihnip. ogunwlywp hwuwdnlubph
hwuntjpp, lnGnwthnfuntdu nu dpwynwdp, wywnn-
JtpGUwjh Uwpuwaénidp (nhqwjup), dGinwnutph,
wjwuwnhy Unietph Jwynwdu nu dninwdp, gnpé-
Jwépubph ywuwnpwuwnnidp, nphwug hwywpniup,
JGppuwywu  wpwnwnpwuph  wnGnwhnpunidp
Jhusw Jwupwdbwhu wnlwinph Yewnknp, dwpyGwnhu-
gp W Jwoéwnpp, wpnwnpwluph 2whwagnpénidu
nL wwhwwunwdp W, yGppwwtu, wynndtptUwjh
L Jwubph ogunnwhwuncdp: Uynwhuh dninbgnudp
hGnwulywpnid wGwnp £ nmwpwéb] pninp wpunw-
npwupubph W Swnwjnipntultph ypw:

«Opnpnghg gbpGquwly hwjGgwlywpgh hpwg-
dwlu JGpuwuhqup Yywuph 2pgwthnih yGppnt-
onLejnLll £ (UCH): Yw Uh inGhubhyw E, npp huw-
pwynnpnipintl £ wnwihu funtuwthGp wpnwnpwu-
pp Up pwywywuhu UEn wmBuwuyyntuhg nhinwn-
yGintg W quwhwwnby pninp huwpwynp wqnb-
gnipintlutplu wpunwnpwuph nne Ywuph pu-
pwgpntd: UCY-U enLj| £ lnwhu.

e Lwqub] 2ppwlyw Jhswywjp wpunwlbunynn
Ujntptph nL EuGpghwubph gwuyp, npnup Yuw-
nnn GU waqntl 2ppwlw vhgwdwjph ynw:
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and OpenLCA. The field, however, is
changing rapidly, with many more entrants
into the market in the recent past.®

In addition to industrial design, LCA is a tool
that has applications in building design and
construction. There is, for instance, a Euro-
pean Union project called “Energy Savings
through Promotion of Life Cycle Assessment
in Buildings” (ENSLIC) that promotes the use
of LCA in the design of new and rehabilitated
buildings.*

Some argue that cradle-to-grave design is a
step in the right direction, but not enough to
set us on the right path. It is not enough to
analyze the total lifecycle impact of a product
and choose the one with the least impact.
Rather, we need to fundamentally change our
design processes for products. This will be
explored in the “cradle-to-cradle” section
below.

e QlUwhwwb huwpwynp wnwntlughw| wqnt-

gnipjnLllGpp  2npwyw  Uhgwywjph - Upw®
wwywsé win Unebtph oguinwagnpédwl hin:

e UbYUwpwlub wpryniupubpu wybih wnbnb-
wgywd npnpnudubp Ywjwgubinlu oqubnt
LUwywuwnwyny:

Wnwhuh guwhwwnwywup Yyuwwyywsé E dabwbw-
Jw| hw2dwpyutph htn W wwhwugnd £ hwdw-
wwwnwuppwl hwdwlwpgswjhu dpwaptp: &ni-
ywjnud wnyw E wmwppbp Spwqgptph [wju puwn-
pwuh, npnup wwhwugnd GU oqguwwnbGntph gh-
b hpubph npn2wyh Jwywpnwy: U&Y-h hwdw-
ywngswjhu dSpwantph dwlwsywd wujwunidub-
nhg Uptup GaBi (PE International), SimaPro, and
OpenLCA: Ujn nwpwp, uwywju, 2w nhuwdhy
thnthnfuniejnituubp £ ypnud, hwnywwbu JGéw-
pwlwy Unp huwnwgnnubpny, npnup Unwnp Gu
qnnébL pninpnyhl ybngtinu®:

b |pnLdUu wpnynibwpGpwywu bwhiwasdwlp (nh-
qujuhl), 4&d-p Uh |pwignighs gnnéhp £, npp Yw-
nnn £ Yphpwnyb], bwl 26UpGph Lwhiwgsdwu W
2hbwpwnnipjwl Ute: Ophuwy® gnjniejnil nLuh

ENSLIC (Eutpgqwhubwjnnnipinit * punphhy 26Uptph U&4-h quwhwwndwl pupwhuntudwl) wuyw-
unwdny Gypnwywywl Uhnigjwl dh Spwahp, npp fupwpuncunid £ UGY-h oginwgnpénudp Unp W yb-
nwlwlgquynn 26Upbph bwhiwgddwl wpwynhywinid*:

Nnn2 Jwulwgbwubp pulwpytiny «opnnpnghg opnpng» Unwédtiwytnpwp gwnunwd Bu, np «<opnnpnghg
qtiptqUuwly» uygpniupp Utp Ynndhg 6hawn pwj| £ 6hawnn ninnniejwdp, pwjg pwywnpwp sk kg dhawn
nnnt ypw nubint hwdwn: Yn dnwédtiwytpwyp pwywpwp £ wpnwnpwuph jwuph (phy 2pow-
thneth yGnpneénipjwl wnnwdny, pwjg ng bjwquwagniu waqnbgniejwdp ninnt puwnpniejwl hwdwn:
Utlup wpunwnpwuph bwhiwgddwl (nhqwjuh) W wpunwnpniejwU wnpngGuubph wpdwwmwywu thn-
thnfunipywl Ywphp U qgnid: Ujn hwpgbph JwupwdJdwuutphu juunpwnwnuwup wybih nw2: huy
w)jdJ wuglbup hwdwh ogunwagnpdynn bwhiwgddwl (nhqwjuh) uygpniuputppu:

Reduce, Reuse, and Recycle

The terms “reduce, reuse, and recycle” are
often cited in the promotion of environmental-
ly conscientious behavior. Therefore, mention-
ing it as a design principle may sound strange
or out of place. However, a great deal of design
efforts may be structured using these princi-
ples: reduced amount of materials used,
adaptive reuse of old materials, buildings,
machines, etc., recycling of materials when
possible, and the use of parts or components
with recycled content.

Taking any or all of these three steps will
most likely mean that the lifecycle impact of
our products, buildings, and activities would

Updwuwnid, yepwogumwagnpénd, yEpwdawyned

«updwwnnud,  JGpwognwagnnpénwd,  JGpwdpw-
yncd» pwnwwnp hwwhu ypyuynn £, npu ogunwi-
gnpéynid E 2ppwyw vhowdwjph bUjwwndwdp pw-
nGhuhné yGpwpbpdniup gnigupbpbine yngGpned:
Lwhiwgédwl wju uygpniuputph hhwwnwynwdu
wuqwd Ywnpnn E hugtl wuwntGnh Ywd wnwponh-
LUwy: bpwywund bwhiwgddwU pwwn Lpwlwyw-
Lh dwup wpnn £ hpwywuwgytl” hhduytiny wjn
uygpniuputph Jpw' Yypdwwb| oguwagnpéynn
Ujnietph  pwuwynienilp, huwgwdéd Ujniebnh,
2tuptph, JGptGUwubph W wyu Yypyuwogunwagnnp-
onud, Ujnebph yGpwdwynud hGlnwgw ogunw-
gnpSdwl bywunwynd b yepwdpwlyywséd pwnw-
nnhsutpny Ujntetph Ywd dwubph ogunwagnpénid:

¥ «Life Cycle Assessment Software, Tools and Databases”, accessed May 2013, http://www.buildingecology.com/sustainability/life-cycle-

assessment/life-cycle-assessment-software

* «Life Cycle Analysis for sustainable buildings”, accessed October 2014, http://circe.cps.unizar.es/enslic/index.htm
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be less. However, we need to ensure that the
recycling we do in fact returns materials to an
equivalent if not higher-value use.

Often, however, what is called recycling is in
fact “down-cycling”, i.e. the turning of
“waste” material into a material of lesser val-
ue. For instance, we may take writing paper
and recycle it into toilet paper, paper that has
lower industrial value. This type of down-
cycling happens frequently with plastics,
where higher grade plastic is processed into
lower-grade plastic.

To achieve true recycling, we need to design
products in ways that, when used and turned
into “waste”, can be returned as an input to
the production process to generate the same
or higher-value goods. We also need to think
about designing these products without in-
cluding toxic or harmful chemicals, chemicals
that may preclude recycling, or that may
harm the natural environment and human
health.

Building such a circular, closed-loop econo-
my should be our goal. This means that we
need to change our thinking about design,
products, and the end of the lifecycle. We
should eliminate the notion of waste.” We
should look at nature and how it recycles.
Nothing is wasted in nature. Every output of a
process is an input in another. It consists of a
great number of continuous cycles. Our in-
dustrial and economic activities should repli-
cate this circular nature to ensure a cradle-to-
cradle flow of materials and resources.

Uhpwnbny npuk Ywd pninp Gpkp pwjpp' JGup
ywpnn Gup hwdngwé (huby, np UGp wpnwnpwu-
ph, 26Uph wd gnpénlubnipjwl wagnbgnieiniup
ythuh wyth gwén, pwu Grt UCY-U shpwywlwg-
Jtp: Pwjg whbwnp Ehwdnqwé |hutup, np hpww-
Lwgwé yYGpwdpwlydwl wnpnyniupnid  Ujniep
4dtnp £ pGpnud hwdwpdbp, Grb ny wyth pwnén,
Uhpwnwywu wnatp:

Uwywju hwdwp JGpwdpwydwl wujwl wnwy
wuwwnynid £ Jh gnpépUpwg, nph wnnjntupnid
Jepwdpwyywéd «pwihnuubpp» dwnunwd Gu uUh
wyblh gwoépwndtp Unieh Jb: Ophuwy® Jtup
Jwpnn Gup y&npgut| gpbint pninep U wju YGpw-
Jowytiny unwuw| gnigwpwlh pnine, npu hnp
wnpnniuwpGpwywl wpdnnnipjwdp gwédp £ gnt-
Lt pnrhg: Wu punyprh yGpwdpwynidu wljw-
unwd U «JwppUpwg YGpwonswlwnnientuy L
hwawhu hwunhwnid GU Wwunhy Wniebph G-
pnuwuywydwlu dwdwlwy, Gpp wyblh pwpépwndtp
wlwuwnhy Uncpep Yyepwéyt) Ewytih gwén npwyh
ujnreh:

JYepwdwydwl hpwlwl bwwunwyubphu hwulb-
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Cradle-to-cradle Design

Arguments for cradle-to-cradle design were
put forward with great force and eloquence
by architect William McDonough and chemist
Michael Braungart in their seminal 2002 book
called Cradle-to-Cradle: Remaking the Way
We Make Things."

® http://www.mcdonough.com/
® http://www.mcdonough.com/cradle_to_cradle.htm

«Opnpnghg opnpng» Lwhiwgénid

«Onpnpnghg onnpng» hwjGgwlwpgh utpnpdwu
thwuwnwnpyubpp J66 Gnwunny W wyEGpdwhununt-
pjwUp wnwye GU pwt| Swpunwpwwbn NLthihwd
Upunu W phdhynu  Uwjpl Pwnilugwnpunp
2002p. «Opnpnghg opnpng. wugubGiny nwnhu
UtUp gnnpd Gup wuntu» hwjnuh gppntu®:
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In this book, they put forward the bold prem-
ise that what we see in terms of environmen-
tal deterioration is not a necessary result of
human activity, population growth or econom-
ic progress. Instead, it is a failure of design.
They even go as far as to state that we know
all we need to know about how not to cause
harm. We have simply failed to use this
knowledge effectively in our design of pro-
cesses, products, and resources.

A fundamental step we need to take is to look
at the circular nature of biological systems
and the environment. Nothing goes to waste
in nature. There are no landfills. Every mate-
rial or organism becomes part of another ma-
terial, organism, or element - there is no
waste in nature. We have to redesign our
products and practices with this in mind, elim-
inating the concept of waste.

They posit that human societies have two
types of metabolism: a) biological metabolism
and b) technical metabolism. “With the right
design all of the products and materials man-
ufactured by industry will feed into one of
these two metabolisms...””. This assumes
that our goal should not be to build prod-
ucts/materials that have a very long, useful
life or to invite “intergenerational tyranny”.®
Products or buildings can be designed to
have a limited life; however, this means de-
signing products/materials that can be taken
apart and used and reused without down-
cycling.

The authors use the publishing of their book
as an opportunity to demonstrate how one
could fundamentally redesign an all too
common product, a book. Their book is not
made of paper. Instead, it is made of plastics,
polymers that are infinitely recyclable. Neither
were trees cut down, nor was any chlorine
used to turn the paper white. The inks are
non-toxic and can be washed by safe simple
chemical processes in boiled water. These
inks can then be recovered from the water
and reused. The glues used are also recov-
erable and reusable without toxic effects.

Over the past decade, McDonough and
Braungart have put their design principles into
practice. Through their consulting firm,
MBDC,® they have worked with dozens of

” William McDonough and Michael Braungart., Cradle fo Cradle: Rema
8 jbid, 112/ Unyyi wnpynepp, kp. 112
® “MBDC HOME?”, accessed June 2013, http://www.mbdc.com/
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king the Way We Make Things. London: Vintage, 2009, 104.
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companies including Steelcase, Proctor &
Gamble, Pepsico, Energizer, Nike, etc. They
also offer cradle-to-cradle certification (C-2-C
certification) for products and processes.
Herman Miller has more than 20 products
with C-2-C certification (Figure 1).

Cradle-to-cradle thinking can be used in
spheres other than product design and manu-
facturing. For example, in the management
of purchasing and contracting there have also
been innovations. The multinational company
Armstrong, a building materials manufactur-
er, now takes back its fiber ceiling tiles and
uses recovered material to produce new ceil-
ing tiles. There are increasing examples of
purchasers of building materials, such as
carpets, furniture, and drywall, making con-
tractual conditions that the seller take back
and fully utilize recovered material to produce
the same material.™

VOLUNTARY COMMITMENTS AND
STANDARDS

The building design, construction, and urban
development industries have taken some

wwwpwunywd bt wuuwhdwlu wlbqwd ybnpw-
ywuqUUwl Bupwyw wnhdGpubphg: Ng Jh dwn
¢h hwwndtp W ng Jh gpwd pinp sh Swhuuyby
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los Angeles City College District was among the pioneers in using such contracts.
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voluntary steps toward making their activities
and products more environmentally sustaina-
ble. Some have made commitments, while
others have developed specific standards
and certification processes.

Voluntary Commitments

Some of these voluntary efforts are present-
ed in the form of challenges to the profes-
sion. For instance, the American Institute of
Architects has launched the “AlA 2030 Com-
mitment” which encourages architectural
firms to sign a commitment letter stating that
they will take significant steps to reduce ener-
gy consumption, waste generation, and other
impacts of their firm in the short term, and al-
so start revamping design processes through
an environmental sustainability lens. "

Another call has been made by an organiza-
tion called Architecture 2030, an organization
founded by architect Edward Mazria. Archi-
tecture 2030 was among the first to point out
the significant impact buildings have on the
environment, particularly climate change,
stating that they are among the largest con-
sumers of energy worldwide. The organiza-
tion launched a call to the profession called
the “2030 Challenge” which seeks to make
buildings carbon neutral by 2030." Since its
launch, many organizations have joined the
challenge, including AlA, the US Environmen-
tal Protection Agency, the American Society
of Heating, Refrigeration, and Air-Condition-
ing Engineers (ASHRAE), the Royal Architec-
tural Institute of Canada, and many others.

Voluntary Standards

Over the past decade or so, more than 60
green building councils or standards organi-
zations have been founded across the
globe.™ These organizations promote the de-
sign and construction of “green” buildings.
Some of them have developed standards and
systems that allow for rating buildings on
environmental sustainability. There is, in fact,
an abundance of rating systems (Figure 2).

" «About The AIA | Programs & Initiatives”, accessed July 2013, http://
12 «Architecture 2030”, accessed July 2013, http://architecture2030.0rg
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/

'3 “Member List”, accessed June 2013, http://www.worldgbc.org/worldgbc/members/
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The most well known of these ratings is
LEED, developed in the US, and BREEAM,
developed in the United Kingdom."™' In ad-
dition to these rating systems, the
Passivehaus Institute, a private non-profit
organization in Germany, has developed
building standards that are the most
stringent in the world with regard to energy
efficiency.’® We will briefly review two of
these standards, LEED and Passivhaus. This
brief overview intends to give the reader a
sense of how these programs work and what
they generally require.

Passivhaus Standards and Certification

Passivhaus standards are very rigorous, vo-
luntary standards for energy efficiency in bu-
ildings. The design requirements set forth by
the standards result in ultra-low energy buil-
dings, allowing for energy savings of up to
90% compared with typical Central European
building stock and over 75% compared to
average new builds.

Passivhaus design was co-founded by two
physicists, Dr Bo Adamson of Lund Universi-
ty in Sweden and the German Dr Wolfgang
Feist. Feist then founded and now heads the
Passivhaus Institute (PI) in Darmstadt, Ger-
many.

"« EED”, accessed July 2013, http://new.usgbc.org/leed
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'S «“Bream: The world’s leading design and assessment method for sustainable buildings”, accessed July 2013, http://www.breeam.org

'8 «“Home”, accessed June 2013, http://passiv.de/en/
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An estimated 15,000 to 20,000 Passivhaus
buildings exist in the world. While they are
mostly in Germany, Austria and Scandinavia,
the design is being used more widely on the
global level, albeit with some local adjust-
ments. There are standards for the retrofitting
of old buildings, as well as the construction
of new units.

For a new building to be certified as Passiv-
haus, the following energy performance must
be achieved and certified by individuals
accredited by PI:

e The building must be designed with an
annual heating demand calculated
through the Passivhaus Planning Package
(PHPP) of no more than 15kWh/m? of
energy per year for heating/cooling or with
a peak heat load of 10W/m?;

e Totalprimary energy (source energy for
electricity, etc.) consumption (heating, hot
water and electricity) must not exceed 120
kWh/m? per year;

e The building must not leak more air than
0.6 times the house volume per hour at
50 Pa (or N/m?), tested by a blower door.

Passivhaus standards allow buildings to
achieve superior efficiency through the opti-
mal use of the sun and shade, internal heat
sources and mechanical heat recovery, and by
paying attention to design and construction
detailing, especially the elimination of thermal
bridges. Additional design components inclu-
de superinsulation and triple-glazed windows.
A special software package called PHPP is
used to ensure design standards are met.
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tnwp onph wwuwnpwuwnnwd, EGYnpwywunt-
rInLL) whwp E sgbpwquwugh 120 Ydind/u?:

e (CbtlUph onwpwhwlugthnipintup wbwnp E
saGpwquugh 26Uph dwywih 0.6-wwwwnhyp
1 dwuntd* 50 Mw Gud L/U?) supdwl nbw-
pnud, «onwdntnny nnwl» Gnwuwyny thnp-
dwnylwl dwdwlwy:

Passivhaus-h Unpdtpp 2Guptphu ey GU thwhu
hwulb] wjuwyhuh gbpwqwug gnigwuphputpp®
unyGpnudp owywnhdw| YGpwny oguwagnnsdtint,
ubpphu sGpdwlswinnidubnh wnpjniputph W JG-
puwupywywu ebGpdnipjwl  nEYNLwGpwghwih
2unphhy, hUugwbu Lwl nLRwnpNLEINL nwpdut-
(nY Uwhiwgédwl W 2hbwpwnpniejwl Jwupnip-
utppu, huswbu, opphuwy® YyGpwgubiny gtpdwjhu
Ywdpgwyutpp:

Lwhuwgddwl |pwgnighs pwnwnphgubpp Ubpw-
nnid BU gbpwquwug stGpdwdtyniuwgnid b Gnw-
26pn wwwyhubpny (nLuwdniinutn: Lwhpiwagdnt-
Jp unpdbpht hwdwwwwwupuwutgubint byw-
tnwyny oguwagnnpéynid £ hwdwwwnwupuwl
hwJdwywngswjhu énwanptph PHPP thwpebpe:

Passivhaus Unputph hGn Juwwywd hwodwlu
hwunhwnn pintphdwgnipniuubnu wpwnwhw)jun-
ynwd GU Upwund, np UnpdGpp unhwnud U dwn-
nwpwuwbwnubphu unbnét] thnpp Wwunnithwult-
nny Unte nmwpwédplutp: bpwlwund nw wjnwtu
s£: DwpunwpwwGnubphu hbwpwynpnipinlu E
nnpynd gnigwpbpt], bwhuwgsédwUu qqwih dynt-
uncejniu (LY. 4):

A frequent misconception about Passivhaus standards is that they force architects to design dark
spaces with small windows. This is not true. Architects have considerable flexibility in design (Figure 4).
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Figure 4. Passivhaus standards still allow architects freedom to meet their aesthetic and other design

requirements

Ljwp 4. Mwuhy 26Upkphu Ubkpywjwgynn wwhwugubpp (unwlunwpwnutpp) pnyp B whu Gwpnwpwgb-
wnubtphu hpwywuwgub hpbug tupbnhlwlwlu b nhqujuEpwywl wj; ywhwlugutpp

US Green Building Council’s LEED

Leadership in Energy and Environmental De-
sign (LEED) is a voluntary, consensus-based,
market-driven program that provides third-
party verification of the design, construction
and operation of green buildings. It has been
developed by the US Green Building Council
(USGBC), a non-profit organization with
thousands of members.

To date, LEED offers

nine rating systems, LEED Fucts
each offering stand- UnSourse Energy
ards for certain types Tooson Arizons

of construction. There
are ratings systems — -
for fresh construction Susainablo shos s
and major renovation,
for operation and ma-
intenance of existing
buildings, for schools,
and for neighborhood
development, etc.

Certification awarded ~ Oct. 2012

Water efficiency 610

Energy & atmosphere 12/35

Materials & resources 614

Indoor environmental quality 8/15

Innovation in design 4/

Regional priority 4/4

For commercial buildings to earn LEED certi-
fication, a project must satisfy all LEED pre-
requisites and earn a minimum of 40 points
on a 110-point LEED rating system scale."
Depending on the total points accumulated, a
building can receive one of the following four
ratings, with Platinum being the highest rating
possible:

e Certified: 40-49 points

e Silver: 50-59 points
e Gold: 60-79 points

UUUL Ywlwg 26Uptph funphpnh LEED-p

LEED-p («tUuGpgGwnhywlwl W plwwwhwywlw-
Jwl Uwhiwgbdwl wnwowwmwny hwwwynedp)
yYnuubuntuh ypw hphdujwé ywdwynn wnliinpw-
Jhu épwighp E, npp Gppnpn Ynnuhu huwpwdnpnt-
pjnLU £ pudbnnid uinnigb] «ywlwg» nutph (QEU-
ptph) bwhiwgddwl, unnigdwl W 2whwagnpé-
Jwu tuGpgwwpnnibwyBunniejwl gnigwuhub-
np: Wu dowyyt|] £ pwhnype shGunnwwunnn W hw-
qupwynp wlnwdutp nubgnn YuagdwybGpwnt-
rIwl” UUL Ywlwg 2tuptph funphpnh Ynnuhg
(USGBC): LEpywjntdu LEED-p wmpwdwnpnud E
rUny 9 wnwpptp nwuwlwpgdwl hwdwywng,
nnpnughg jnLpwpwlgnipu wnwewnynwd £ 2hLw-
pwpwywl unpdtp nwpptp Lywuwyniejwl Yw-
nnijgubph hwdwn: QnjniejnLtl nLlUELU nWuwywng-
Jwu (nGjunhugwynpdwl) hwdwlwnpgbp unp 2h-
Uwpwnpniejwl, ywwhwunw Unpngdwl, gnjniejnilu
ntubgnn 2Guptph 2whwagnpédwl nu uywuwny-
Jwl, nwynngubph, pwnwdwubtph Wwjup hwdwn:

Ophuwy’ wnluwnpwjhu 26uphu LEED ubpunhdh-
yww Jwuwnwybnt hwdwn bwhiwghép wGwp E
pwywnpwnph LEED-h pninp bwhiwwwjdwuutGphu
UL Jwuwnwyh wnujwql 40 Jhwynp LEED-h nw-
uwlwnpgdwu (nGjuinhuquynpdwl) hwdwlwnpagh
uwlnnwyh wrwytwagnyl 110 hUwpwynphg™:
whiJwé hwwpwéd Jvhwynpubph gnudwphg
26Lpp wpnn E unwuw| wnwybiwantu hbwnpw-
Jnp wywwhut Jwywpnwyhg hwogwéd hGinlywy
snpu nGjnhugwhu wunhdwuutphg nplk UGyp.

e ubpnhdphywgywé’ 40-49 dhwynp,

e wpbwpjw ukpnhdhlwn® 50-59 dhwynn,

e nulw ubpunhdhlwwn’ 60-79 Jhwynn,

e wwwhut ubpnpphlwn’ 80 vhwynp b wyb|

v USGBC, LEED 2009 for New Construction and Major Renovations Rating System, Washington, D.C.: USGBC, 2008,

http://www.usgbc.org/ShowFile.aspx?Document|D=8868
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e Platinum: 80 points and above (Figure 5).

Points or credits are given for a variety of cri-
teria, such as how efficiently energy and wa-
ter is used, what materials are used, their re-
cycled content, how waste is handled, the
quality of the indoor environment, etc. For
new construction or major renovation pro-
jects, certain prerequisites must be satisfied
and points accumulated in the following cate-
gories:

Sustainable Sites (Total 26 points)

Prerequisite 1 Construction Activity
Pollution Prevention

Credit 1 Site Selection

Credit2 Development Densityand Com-
munity Connectivity

Credit 3 Brownfield Redevelopment

Credit 4.1 Alternative Transportation -
Public Transportation Access

Credit 4.2 Alternative Transportation -
Bicycle Storage & Changing Rooms

Credit 4.3 Alternative Transportation -
Low-emitting & Fuel-efficient Vehicles

Credit 4.4 Alternative Transportation -
Parking Capacity

Credit 5.1 Site Development - Protect
or Restore Habitat

Credit 5.2 Site Development - Maxi-
mize Open Space

Credit 6.1 Stormwater Design - Quan-
tity Control

Credit 6.2 Stormwater Design - Quality
Control

Credit 7.1 Heat Island Effect - Non-
roof

Credit 7.2 Heat Island Effect - Roof
Credit 8 Light Pollution Reduction

Lywp 5. LEED Platinum 2tu-

REp

Water Efficiency (Total 10 points)

Prerequisite 1 Water Use Reduction

Credit 1 Water Efficient Landscaping

Credit 2 Innovative Wastewater Technologies
Credit 3 Water Use Reduction

-86

Figure 5. Examples of the
LEED Platinum rating

(uy. 5):

Uhwynpubpp ywd ypGnhwinubpp inpynud Gu qui-
LUwquwl swihwuhpubphg GluGny. wjuwbu, onh-
Lbwy® nppwl wpnynibwybn B ogquwagnpénd
EuGpghwu W onipp, huswhuh Ujnetn BU ogunw-
gnpéynid, wjn Unietph yepdowyjwséd dwulw-
pwdhup, huswbu GU ppwthnuutpp Jdpwyyned,
utpphu Uhpwdwinh npwyp L wju: Lnp 2hLwnw-
pniejwl Ywd fun2np yGpwunpwgdwl Lwhuwgq-
6Gpnud npnwyh Lwhiwwwjdwuubp wuwyw)dw-
unptu wbwp £ pwywpwpybu W Jhwynpubpp
yninwyytu hwdwdwju hEinlyw| nwubkph.

Ywjnitu Junnygubp (punwdtup 26 Jhw-
ynp)

Lwhwwwjdwlu 1. Shuwpwpnipjwl pUpwg-
pnd wnunnundwl pwgwnnid

Untnhw 1. Shuhwnprwyh puinpnienLu
Unptnhwn 2. 2Qupqwguwu U punhwunwp hwuw-
UG hnLpjwU funnipnLu

Unptnhwn 3. YGpwqunpgqwgnid [pywd inbnwu-
pnud

Untnhwin 4.1. W punpwlpwjhu tnpwluwnpu.
hwUpwjhu hwuwubhnieintup  npwuuwnn-
wnhu

Untnhwn 4.2. W puinpwlpwjhu tnpwluwnpu.
hGéwuhyuEph wwhwwunwip L hwunbpéw-
pwultpp

Untnhwn 4.3. W punpwlpwjhu tnpwluwnpu.
wpwnwlutwnnudubph gwén dwywpnwy W Juw-
nElhpwwpnntbwybwn wynndbptuwutn
Untnhwn 4.4. Uy puinnpwlpwihlu npwluwnpwn
L yuwjwlwwnkntph ntbwynie)niu

Untnhwn 5.1. Ywnnigh qupgqwgnid. whuww-
unce)niu b yGpwywuqlned

Untnhwn 5.2. Ywnniygh qupgugnid. wquwn
nwpwéph UGhuwlhgquutp

Untnhwn 6.1. I3GnEnwwnwiht hwdwywng. pw-
LUwyh huynnnre)niu

Untnhwn 6.2. 3GnEnwwnwhu hwdwlwng. npw-
Uh huynnnrpjnLu

unptnhwn 7.1. 2Epdwjhtu Ynqyuyph EdLYWI. ng
tnwuhpwjhu

Untnhwn 7.2. Q6pdwjhu Ynquyh ESEYN. w-
Uhpwjhl

Untnhuwn 8. @nL)| wnunnndwl Ypdwwnnd

Qpuwjubwjnnnipjnil (punwdtup 10 Jhwynp)

Lwhiwwwjdwu 1. 2pogunwgnpddwl Ypdwwnnid
Untnhwn 1. nh (WuN2wWdpnwjhu nuntuncd

Unptnhwn 2. Yenunwentph Jwppdwl Unpwpwpwywl nbhu-
Uninghwutp

Untnhwn 3. Qpogunwagnpddwl Ypdwwnnid
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Energy and Atmosphere (Total 35 points)

Prerequisite 1 Fundamental Commissioning of Building
Energy Systems

Prerequisite 2 Minimum Energy Performance

Prerequisite 3 Fundamental Refrigerant Management
Credit 1 Optimize Energy Performance

Credit 2 On-Site Renewable Energy

Credit 3 Enhanced Commissioning

Credit 4 Enhanced Refrigerant Management

Credit 5 Measurement and Verification

Credit 6 Green Power

Materials and Resources (Total 14 points)

Prerequisite 1 Storage and Collection Of Recyclables

Credit 1.1 Building Reuse - Maintain Existing Walls,
Floors, and Roof

Credit 1.2 Building Reuse - Maintain Interior Non-
structural Elements

Credit 2 Construction Waste Management
Credit 3 Materials Reuse

Credit 4 Recycled Content

Credit 5 Regional Materials

Credit 6 Rapidly Renewable Materials
Credit 7 Certified Wood

Indoor Environmental Quality (Total 15 points)

Prerequisite 1 Minimum Indoor Air Quality Performance
Prerequisite 2 Environmental Tobacco Smoke Control
Credit 1 Outdoor Air Delivery Monitoring

Credit 2 Increased Ventilation

Credit 3.1 Construction Indoor Air Quality Management
Plan - During Construction

Credit 3.2 Construction Indoor Air Quality Management
Plan - Before Occupancy

Credit 4.1 Low-emitting Materials - Adhesives and
Sealants

Credit 4.2 Low-emitting Materials - Paints and Coatings
Credit 4.3 Low-emitting Materials - Flooring Systems

Credit 4.4 Low-emitting Materials - Composite Wood and
Agrifiber Products

Credit 5 Indoor Chemical and Pollutant Source Control

Eutpghwt b Upunpnpwp (punwdtup 35 dhwynp)

Lwhiwwwjdwu 1. Ywnnigh hhdbwywu EuGpgGnhywywl
hwJdwywpgbpp 2whwgnpédwl hwlduncd

Lwhwwwdwl 2. Lywquagnu EuEpguwnpnniuwyGunne-
rInLu

Lwhiwwwjdwu 3. Spinwdwwnwywpwpdwl ywnwdwpnid
Untnhwn 1. ELUEpqwwpnNLUWYBnNNLEjwl owywnhdwjwgnid

unptnhn 2. JdGpwywuqlynn EuGpghwjh wnGnwywu wnp-
jnLputn

Untnpwn 3. Pwpblwyywéd pwhwagnpddwl JEYLuwny

unptnhn 4. Spnwdwwnwlwpwpdwl junwywpdwlu pun-
Lwjuncd

Untnhwn 5. Quithnudubp W unnignud
Untnhwn 6. Ywlwg EuGpghw

Ujniptp U pGEunipulubp (punwdtup 14 Jhwynp)

LwhwwwJdwu 1. Gpypnpnwjhu hnwdph hwdwp W wwh-
wwuntpjnLu

uptnhwn 1.1. SGuph yGpwoquwagnpénd® wwhwwub] gn-
jnLeinLl nLtubgnn wwwnbtpp, hwwnwyubpp W tnwuhpp
uptnhwn 1.2. SGuph yEpwogwwagnpénd® wwhwwub] hu-
ttipjtph Ynnn Ywenigdwdpltip shwunhuwgnn tnwpptpp
Untnhwn 2. Fwihnultph Yuwrwywnpdwl Ywnnigwdplbn
unptnhn 3. Jdbpwoguwgnpédwu (YpyYuwyh oguwgnné-
dwl) Ujncptp

Untnhwn 4. Gpypnpnwjhu hndph pwnwnpnienLup

Untnhwn 5. Swpwédwnswlwhu UynLebn

Untnhwn 6. Upwag yGpwywuglynn Ujnietin

unptnhwn 7. 3wywuwnwagnpywsé thwjinwujnp

Ltpuh Uhgwywjph npwyp (punwdtlup 15 Jhwynp)

LwhwwwJdwu 1. LEpuh onh npwyh Ujwquwagnuylu ww-
hwugutnp

Lwhwwwjdwu 2. Uphgwywjpnd Shuwhuninh 6huh huyn-
nntejnLu

Unptnhwn 1. Yup onh Jwuinnigdwl Junwnhwnwpyned (Unuh-
tnnphug)

Uptnhwin 2. Pwpbiwdywsé onwthnfuntp)nLu

Untnhwn 3.1. LGpuh onh npwyh Ywnwlwpdwl éGpwaph
dowynd’ 2puwpwnnipjwl pupwgpnid

Untnhwn 3.2. LGpuh onh npwyh Ywnwdwpdwl éGpwaph
dowynid® Uhug 26Uph puwybgnidp

Untinhwn 4.1. Swén wpwnwubnndubpny Ujniebp’ unuhlé-
utp L hepdGwnhyukp

Untinhwn 4.2. S8wén wpunwubwnnwdutpny Unietn® ubplywu-
jnLebp W Swélwlujnietn

uptnhwn 4.3. Swép wpnwutnndutpny Untetp’ hwwnwy-
utph UynLebpp

uptnhwin 4.4. Swép wpunwubwnnwdubpny Ujnebp’ Yndwn-
ghwn thwjwnwujnie L wgphdwjpkn (Agrifiber) UjnLetn
Untnhwn 5. CGuph UGpunid Yhpwnynn phdhwywl W wnunn-
wnnn UjntpBnh huynnnipe)niu
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Credit 6.1 Controllability of Systems - Lighting

Credit 6.2 Controllability of Systems - Thermal Comfort
Credit 7.1 Thermal Comfort - Design

Credit 7.2 Thermal Comfort - Verification

Credit 8.1 Daylight and Views - Daylight

Credit 8.2 Daylight and Views - Views

There are also points that can be accumulat-
ed for innovation in design (max. 6 points)
regional priority (max. 4 points). Regional pri-
orities are determined by regional conditions.
In one region, water shortage may be a criti-
cal issue, whereas in another, clean air may
be a higher priority. In this last credit catego-
ry, LEED allows projects to get points when
they address regional priorities.

According to USGBC data, LEED guides the
design, construction, operations and mainte-
nance of more than 50,000 projects world-
wide, comprising 900 million square meters
of commercial and institutional construction
space, and more than 117,000 additional res-
idential units. LEED projects have been es-
tablished in 135 countries. Projects outside
the US make up more than 50% of total
LEED registered square footage.

Untinhwn 6.1. I3wdwlwnpgbph Ywnwywptihnipnl® (nuw-
dnpnpjnLu

untnhwn 6.2. Iwdwywpgbph Yuwnwldwpbihnipinu® eGpdw-
Jhu hwpdwpwyBunnie)nLu

Unptnhwn 7.1.
génud

tpdwjht  hwpdwpwybwnipntt® Uwhiw-

Uptnhwn 7.2. 6pdwjhu hwpdwpwybwnnieniu’ unncgnd
Uptnhwn 8.1. Auwywu puwynpnipiniup W nGuwnwwnp®
onJw |nruwynpywénip)niup

Uptnhwn 8.2. Auwywu puwynpnipiniup W nGuwnwwp®
inbGuwpwlup

Uhwynpubp ywpnn Gu wnpytb bwl hunwghnu
Uwhiwgédwl hwdwp (wnwybwagniup' 6 vhw-
ynp) b 6t bwhiwghép pwywpwnpnid £ nwpw-
Swopowluwhb gGpwywniejntuubphu  (wnwyt-
(wagntup® 4 Jhwynp): Swpwoéwonpswlwjhu qb-
pwlywjnieintuutpp npnaynud GU' GlUGINY tnwnpw-
Swnyswluwjhu wwjdwuubphg: Uh nput nwpw-
owngwunid onh wdpwnpnudp Ywpnn £ [hub]
nwpwéwzppwlwjhtu  glluwynp  fulnhp,  wjl
ntwentd, Gpp JGY wjinid® dwpenip onh fuunhpp
Ywnnn £ huG) gGpwyw: Wu gbpghu Yntnhuinw-
Jphu nwup LEED Uwpiwagdtphu huwpwynpnt-
rintu £ tnwihu Jhwydnpubpn Jwuwnwybp nhdtiny
tnwnwdwnewlwjhu gGpwywjniejntuutphu:

Rwdwéwju WUL USGBC wyjwjutph® LEED-U
hpwywluwgunwd £ wybh pwu 50 hwqwp 6pw-
gntph bwhiwgénidp, 2huwpwpnieniup, 2whw-
gnpénudp W wnEhubpywywl uwywuwpyndu wd-
pnne wptuwphnid, wjn pyYntd 900 Jhihnlu u?
wnUwnpwihtu nt hwuwpwywywu 2uptph nw-
pwoéplbp W wybh pwu 117 hwquwnp |pwgnighg
puwyth Jhwynpubp: LEED-h Uwhiwqgétp hpw-

Jwlwgyt] U wybh pwu 135 Gpypnud: WUL wnwpwéphg nnipu hpwlwlwgwd bwhiwagsétnp

ywagunid GU pninp bwhuwqgétph wybh pwu 50%-

p’ puwn gpwugywd pwnwyniuh dGwnpknh:
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ASHRAE Stfandards

Long before green-building standards be-
came the currency of design and construction
discourse, energy efficiency was already on
the agenda of many Western countries. As
heating, air-conditioning, and refrigeration
were among the largest consumers of ener-
gy, one trade organization, ASHRAE, estab-
lished itself as a leader in defining and setting
standards.

ASHRAE is a building-technology society with
more than 50,000 members worldwide. The
society and its members focus on building
systems, energy efficiency, indoor air quality
and sustainability within the industry.

Unlike LEED or BREEAM, ASHRAE does not
set rating standards. Its standards, which are
adopted voluntarily, concern methods of
measurement or testing, design standards,
and standard practices. Consensus stand-
ards are developed and published to define
minimum values or acceptable performance.
Other documents, such as design guides,
may be developed and published to encour-
age enhanced performance.

e For ventilation and acceptable indoor air
quality, popular standards are: Standard
62.1 and 2-2010;

e For energy efficiency of buildings, popular
standards are: Standard 90.1-2010 and
Standard 90.2-2007;

e For design of high-performance green
buildings, the popular standard is: Stand-
ard 189.1-2011.

Even though ASHRAE standards are desig-
ned by a consensus process and their adop-
tion is intended to be voluntary, US states or
municipalities often incorporate them into
building codes, thus making them legally
binding. Architects and engineers in the US
have to be familiar with these standards.
LEED also adopted some of these standards.
At times, they are used by LEED as reference
points, i.e. LEED may require or encourage
projects to exceed ASHRAE standard per-
formance by 20% or more.

Understanding and applying ASHRAE stand-
ards is beyond the scope of this section. Lat-
er modules may provide opportunities to un-
derstand ASHRAE standards better, especial-

B&nnigdwli, hndwgdwl U onnpwydwly
swnunwnpwqbinubph wdtphlywl dphnippywl
ASHRAE unnwlnwpinlbpp

Plwwwhwwlwywl 2htwpwpwywl Unputph’
Uwhiwgédwl W 2hUwpwnpniejwl  hwnpgbph
pninU  pwlwybdh wnwpyw nwnlUwintg 2w
wybh Jywn EuGpquwpnniuwytGunnipjwl fulnh-
np pwquwehy wpwdunjwlu Gpyputph  hwdwn
onwlwnpgwjhu prGJw Ep: Rwuh np gtnnignudp,
hnjwgnudp W onnpwynidp gunuynid Ehu EUGpgh-
wjh fun2np uywnnnutph pYntd, wjn plwgwyw-
nuGph  wnlnpwihu  Yuwagdwybpwnienltuutphg
dtyp® ASHRAE puytpnipiniup npultnpytg np-
wbtu 2hbwpwpwywlu unpdtph wydwu W uwh-
Jwldwl wnwewwnwp:

ASHRAE-p 2huwpwpwywl nGpuuninghwjh pu-
yGpnieyntu £ W nluh wybh pwu 50 hwgwn wu-
nwdJ wdpnng wohuwnphnid: CuytGpniejntup b upw
wunwdJutpp yEunpnuwunwd GU 2huwpwpwywu
hwdwywnagbnph, Eubpgwwpnnibwybunnipjwl,
ywnnrjgubph UGpphu onh npwyh W pbwgwywnh
Ywjntu qupguwgdwu hwpgbnh 2nipe:

b wnwpptpnieintu LEED-h  ywJd BREEAM-h,
ASHRAE-p sh nwuwywpgntd (nGjnnhugwynnpnid)
2huwpwpwywUu unpdEpp: Lwhiwgddwu W gnpé-
LUwywl wjn unpdtGpu punniuynd BU uwdwynp
hhdnitupubpny, hpdudnid GU swihnudubph L
thnpdwpynwduGph ypw: Wjn unnwunwpwnubpp
éuynid U YnuutbUuniuph hhdwl Ypw, dpwyynid
UL hpwwwpwyynwd GU, npwbugh uwhdwlBu
wnpnnituwybunnipjwl  ujwquwagnuyl  punnlubih
gnigwuphputpp, wju ntwpenud, Gpp wj thwu-
wnwpnrtn, ophuwy' Jhuwpwpwlywl Lwhiwg-
6wjhu unpdtGpp, Ywpnn Bu Jowyybl bW hpwww-
pwydtbl rupwhuncuGine hwdwnp (wyjwagnyu wnn-
jntbwytGwnniejwl dgunnidubnn:

e Onuwthnunipjwl b mwpwéph Ukpuh onh pu-
nntuGlh npwyh wwwhnydwl hwdwp wnw-
pwéywsd 2huwpwpwywl unpdEpp hEnlywi-
ubpl GU' Standard 62.1 b 2 -2010:

e CbtUptph W 2hunrpejnilubph EUGpgqwwpnnt-
Lwytwnnipjwl nwpwéjwd 2huwpwpwywl
unpdtpu GU* Standard 90.1-2010 L Standard
90.2-2007:

e Puwnép wprynibwybunnipjwl Lwhiwgsdwl,
Jwlwg 26UpEph UwhiwagbéJwl hwdwnp nw-
pwéywé 2huwpwpwywu unpdu E' Standard
189.1-2011:

Quwjwé wju hwlugwdwuphu, nn ASHRAE-h 2h-
LUwpwpwywUu Unpdtpp Jowyynid Gu ynuubuunt-
uh hhdwU Jpw L npwlg Yhpwnnidp Jhwlquw-
Jwju ywdwynnp £, UUL-h 2wwn bwhwlqlbn ywd
hwdwjuputp hwéwhu  wjn unwlnwpunubpp
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ly in comparison with standards used in other
parts of the world.

ASHRAE itself is accredited by the American
National Standards Institute (ANSI) and fol-
lows their requirements and due process for
standards development.

UGpwnnud GU lnGnwywl 2huwpwpwywl Unpdt-
nnud” npwlp nwpdubing wwpuwnhp hpwyws-
ywl Unpdtp: UWUL dwpunwpwwbnubpp b dwp-
nwpwgagbwlbpp wbwnp £ Swune |hutu wyn unp-
Jtphu: LEED-p Unyuwbu hwywunieiniu £yt
wjn unpdtph Jh Jwuplu: GppGdu npwlp oguw-
gnpéynid U LEED-h ynnuhg npwtu hnnidwjhu
Ujntetn: LEED-p Ywpnn £ wwhwuet| Ywd pupw-
fjunwub, np  UGpywjwgynn  Lwhiwaqgébpnid
ASHRAE wpnjnibwyGunniejwl unpdtpp qbpw-
qwugytl, ophuwy, 20 jwd wyb| nnynuny:

ASHRAE uwnwlunwpwubph punnitunwdp Ywd Yhpwnnedp uniu pwduh huunhputph dte sh dinuncd:

Gnwagw dnnniubGpp Ywpnn G huwpwynnpnip)
unwunwpwuubph hGn W hwdbdwwnbl w2huwph
hGwn:

ntlu puétnt] wytbih punp éwunpwuw| ASHRAE
h wj Gpypubpnud Yhpwnynn unwunwnpwnlbph

ASHRAE-p hwjwunwpdwanpywé £ UdGphYyjwl wqgawjht unwunwpunubph huunhwnnwnh (ANSI)
ynnuhg W hGunnlntd £ unwunwpunutph Jwydwl bW hpwjwywl wpwpnnuwywngh wywhwwudwl

hwngtpnid huunhwnniinh ywhwugubphu:

LAWS, CODES, AND REGULATIONS

Design principles and voluntary initiatives can
inspire architects and urban planners to pur-
sue environmental sustainability. Laws and
regulations, however, require that designers
adhere to standards. The adoption of such
laws, especially in relation to energy efficien-
cy, is on the rise worldwide.

In 1961, Denmark established one of the first
building codes to regulate energy consump-
tion." Since then, Denmark’s building codes
have been updated several times (Figure 6).
With increasing efficiency requirements, there
has been a trend of declining energy con-
sumption. Also evident in Figure 6 is the lag
between the promulgation of new require-
ments and their full implementation in the
building sector. The red lines show the ener-
gy consumption required by code; the blue
bars show actual consumption. Invariably,
consumption is higher than the code re-
quirement.

orgueuer, shuururuyus vnruer
td yurqudnrniu

Lwhiwgédwl uygpniuputGpp b wdwynp Lw-
huwétnuniejntup Ywpnn GU dwpunwpwwbwnut-
nhu U pwnwpw2hUwpwnUGnht ubpaUgkL Ynnu-
unpnaytp nbwh plwwywhwywluwywl wnndny
ywjnit qupqwgdwu ninpu: Uwywju opBupubnp
U Yywpgwynpnn wywnbpp bwhuwgénnutphg ww-
hwugnid GU puunnnpBl hEnllG unwunwpunut-
nhu: Iwdwwwunwuhuwl, ophuwy, Eutpqwuwn-
njntbwybunniejwup yGpwptpnn optuplubph pu-
nntuntdu wdpnne w2puwphnd hwdwnpynud E
wnwUwhtnp:

AQwlhwl wnwehUlutphg En, nip 1961p. J2wyyt-
ghu W punnituytghu EuEpghwjh uywnnudp Ywp-
qwynpnn 2hbtwpwpwywl Unpdtp™: Wn wwhhg
h y&p Mwuhwjh 2huwpwpwywu unpdtpp Jh pw-
Uh wugqwdJ Unpwgybghu (LY. 6): Nppwl fuunw-
unwd U EuGpgqwwprynibwydbnnipjwl wywhwlg-
uGnpp, wjupwu Lwagnid £ EUGpghwjh uywnnudn:
LY. 6-hg bwl Gpunwd E, np 2hbwpwpnipniuncd
unp wwhwugubph punntunitdhg Jhusle npwug
thhpwy utpnpnudu puywé dwdwlwlywhwnyw-
op Ywpnn t |hUuG| Gpywn: Ywpdhp q6tpp gnijg
GU wvwhu Uunpdtpny wWwhwugynn EuEpqwuww-
nnidp, huy Ywwniwnutpp® hpwlwup: Uwwnnodu
wlpundte gGpwquwugnid £ unpdwwnhywjhu gnt-
gwuh2hu:

'8 Jens Laustsen, Energy Efficiency Requirements in Building Codes, Energy Efficiency Policies for New Buildings, Paris: OECD/IEA,

2008.
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Figure 6. Energy consumption by building in Denmark in the 20th century and impact of efficiency codes
Source/Unpjnipp' Laustsen, Jens. Energy Efficiency Requirements in "Building Codes, Energy Efficiency Policies for New Buildings"

(OECDIIEA, 2008).
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Similar trends can be seen in the US with the
introduction of efficiency requirements for
appliances, especially refrigerators (Figure 7).
Manufacturers respond to regulations, parti-
cularly in cases where the regulated market
is large. Even sub-national levels of gover-
nment can have an impact. For example,
when California adopts standards, there are
effects on manufacturer behavior changes
due to the large size of the California market.

To discuss laws and regulations in the build-
ing sector, three observations should be
made. Firstly, many of the codes being
adopted on sustainable construction rely sig-
nificantly on voluntary standards, some of
which were discussed in the previous section.
LEED, for instance, has become the guide-
book for California’s green building code
adopted in 2008 and scheduled to become
more stringent in 2014.

Likewise, building codes, especially in the
US, rely heavily on standards developed by
trade organizations. Ventilation, energy effi-
ciency, and thermal comfort standards devel-
oped by ASHRAE are used in many US build-
ing codes. Even LEED refers to ASHRAE
standards when suggesting its methodologies
for energy efficiency.

A second observation on building codes is
that buildings are built in specific locations
and have to comply with local codes and
requirements. Local codes, however, are
often governed by provincial and national
laws. This is true in the EU, as well as the

Ldwuophuwy Jhwnnwdubp Lywwnynud G UUL-
nud, EuGpgwogunwannpénn uwpptphl, Jwulw-
Jnpwuwbu' uwnuwpwuubphu LY. 7), ubpywjwg-
ynn wpnnibwybunnipjwl wwhwusubph uwh-
Jwuntdhg hGwnn: Uwpptph wpnwnpnnuGpp un-
dnpwpwn wpwag U wpdwgwupnid ywhwuolt-
nh fuunnwgdwup, hwnywwbu punwpdéwy Ywp-
gwynpynn 2ntywlutph wwpwqwnid: Lnyuhuy
intGnwywl huptwywnwywnpdwl Jwnpdhuutpp
ywnnn U wanb: Ophuwy® Gpp Ywihdnpuhwl £
uwhdwuntd UnpdtGp, Uwhwugh wu 2nLywl
uinhwnwd £ wpunwnpnnutphu wpwag wpéwquwl-
pGL:

Chuwpuwnpniejwlu ninpinnid opGupubph Ywpquw-
ynpnn Uunpdwwnhy thwunwpenrtnph pulwnpynud-
ubph dwdwlwly Gptp nhwunnnnientt wbwp E
hwodh wnuyh: Lwhu L wnwe Ywintu 2huwpw-
pniejwl puwqwywnh gnpénn 2w unpdbp W
ywunuutp gquwihnptUu Ywwydwéd U Ywdwynn
unwunwnpwubph hGwn, npnug Jh Jdwuh Jdwuplu
funudt| £ Uwhunpn pwdunwd: LEED-U, ophlwy,
hwunhuwgt] £ Ywihdnpuhwjh Juwlws 2hbwnpw-
pwywu UunpdGph L wunuutph nuntgnugp,
npnup Jwlyybp L uwhdwudb, Gu 2008p. L
npnup Spwagpwynpynid £ juunwgut) 2014p.:

Pwgh wjn, 2huwpwpwywu Unpdtpp b ywunulut-
np, hwnywwbtu WUL-nwd, qqwih swihny hhd-
udnud U wnlwinpwjhu Yywgdwybpwnie)nluutph
ynnuhg Jpwyywé unnwunwpwubph ypw: Oph-
uwy' onwthnunipjwl, EuGpqwuwnpnynibwyb-
nnipjwl U oGpdwihtu hwpdwpwybunniejwl
utnwlunwnpuwubpp, npnup U2wyyt] Gu ASHRAE-h
ynnuhg, ogunwagnpéynd Eu WUL-h pwqlwprehy
2hbwpwpwywu  UnpdGpnud W YwunUUGpned:
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highly decentralized US system. Architects
and urban planners need to continuously
inform themselves about legislative
developments at all levels of government, as
these developments are bound to have
impacts on their work and profession.
Architect trade unions could play a vital role
in providing such flows of information.
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The third and final observation is that the
scope of building codes and laws has evolved
to encompass greater aspects of buildings’
use of resources. This is particularly apparent
in codes related to energy efficiency. While the ta
most developed countries have moved forward in

Uniuhuy LEED-U EuGpquuwpnjnibwytGunnipjwl
dGpnnwpwunipjwlu Jbe hnnudutp £ ywwwnpnud
ASHRAE-h Jwywé uinwunwnpwubphu:

Chuwpwpwywlu UnpdGppu W Ywunuubphu yb-
nwpbnnn Gnypnpn nhinnnienlUU wju E, np QGU-
pbpp Ywnnigynid GU npnwyh Jwjpbpnud L
wbtwp E hwdwwwwnwupwlublu wnEnwywu 2hluw-
pwnwywl UnpdGpphlu nL jwunuubGphl: Stnwywl
hbwpwpwywu  UnpdGpp, uwywjl, hwéwhu
ywpqwynpyned GU Gpyph opGuunpnipjwdp Ywd
inGnwywlu Ywpqwynpnn wynbpny: Y 6uw-
nhwn £ huswbu Gypnwwywu Uhnipjwl, wjuwbu
El wnwyt, Wu huhun  wwwyGUunpnuwgywé
UUUL-h hwdwp: dwpunwpwwbnubpu ne pwnw-
pw2hbwnpwnputpp wbunp £ wdGUwju nLwnpnt-
pjwdp nbEnEYwgywd [hubu hphuwuniejwl pninnp
Jwywpnwyubph opGUunpwywu thnthnpuntp)niu-
utphu, Uh hwugqwdwup, npu wuywuywéd wagnkb-
gnipyntl YnituEbw  Upwlg Jwulbwghwnwywu
gnpénLutnipjwl Ypw: SEnEywnyuwywl wjnwh-
uh hnuptph npwdwnpnudp hwywuwpwnp wbunp
E hwunt [huph dwpunwpwqgbunutph wphGunw-
ygwywu Jhnipjwln:

Gnpnpn L yGpghUu nhuinnniejnlil wju £, np 2h-
Uwpwpwywu UnpdGph L opGuputph Swywiu
wanwd £ wjl hwoyny, np Ubpgpwyh 26Uptnh 2h-
Uwpwpnipjwl hwdwnp wuhpwdbun 2wwn nG-
untpuutbp: “Yw Jwubwdnpwwbu UywwbBh E
FuGpquuwpnnilwybunnipjwup yGpwpbpnn wy-
nGpnud: LY. 8-nd UbEpJwjwgpwéd wnyntuwyu
wpwnwgnined £ Jhwnnudubpu WUL-nud,  pun
npnud” wnwyb] qupgwgwé Gpyputpp UnyuwGu
pupwgt| GU wjn nunny: Npn2 Gpyputn, Jwulw-
Jnpwuwbu AGpdwupwl b dwwnUhwl, hwub| Gu
EuEpquwprynibwybnnipjwu wybh pwnén gne-
gwuhautph wytih Jwn, pwu nw wpbl GU wj|
Gnynltnp:

ble in Figure 8 summarizes the trends for the US,
a similar pattern. Some countries, like Japan and

Germany, have achieved higher levels of energy efficiency than most countries.
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Area of emphasis for
improved energy

dwdw EuGpquwwpryntuwybwnnt-
LUwlw- pjwlu pwpépwgdwl
2ngwiu qpwnwutih puwquywnp

focus

efficiency

1960s  Building
and envel-

Building envelope (i.e. walls,
roof, floor and their thermal

1970s  ope insulation) and some heating
Egv&lg: The above + heating, venti-
pe, m lation, and air-conditioning
chanical L . ;
(HVAC) & infiltration, i.e.
1980s  systems, . .
and thermal bridges, windows,
. doors, and other openings in
openi- o
the building envelope
ngs
1990s  Whole .
and building All of the above + appliances

2000s  energy and lighting

All of the above +

Whole environmental and health
2000+  building impacts of buildings’ energy
lifecycle use, and lifecycle embodied
energy
Whole All of the above + onsite
com- generation,
Al munity site/neighborhood design,
energy and regional connectivity

The pattern that emerges from Figure 8 is
that the emphasis of codes, with respect to
energy efficiency, has expanded beyond the
building enclosure to include mechanical sys-
tems, appliances and lighting. This means
lifecycle assessment which not only takes
into account operational energy but also em-
bodied energy, i.e. energy spent to bring the
product to the consumer. The next trend ex-
pected is increased focus on on-site energy
generation, as well as efficient land use and
transportation.

We will now turn to an overview of regulatory
attempts in the EU, Russia, and Armenia in
relation to energy efficiency, green buildings,
and environmentally sensitive urban deve-
lopment.

CGUph yw-  Mwuwnnn ywrnigywépubpp (wju-

1960- winn Yw- hupU® wpwnwphU wwwntnp, hw-
1970pp. nnigywop- wnwyp, mwuppp W npwug 9&p-

uGpp Jwdtynruwgnedp) b gEnnignedp

Mwuwnn w- JEphup, gnudwpwé gbnnignidp,
nnigwépub- onwthnhunienilup, onnpwyntup
1980- pp, UGhuwUuh- (230), onwprwthwlugbihniejntup
wywul YJwywu hw- (hudhinpwghw), wjuhupl® sbn-
utp Jwywpgbpp  Jwjhu yuwdpowyubpp, wwwnnt-
L pwgqwép- hwulutpp, nrubpp L wwwnnn Yuw-
utipp nnigqwéph wy| pwgywépltinp

1990- Ywnnijgh JGplhul wdpnngnipjwdp, gni-
2000pp nng Jwpwé nGhulhywywl vhgngut-
" EuEpghwl pp W pnLuwynpneeiniup
JdGnuhUl wdpnngnipjwdp, gnt-
Uupnng dwpwé 2npwlw dhgwywjph b
buph wnnnentpjwl ww2wnwwuntpjwu
2000+ 2 U wqntgniejniup 26Uph EuGpgqw-
Ywiph uywndwl Yypw, gnidwpwé YEu-
2ngwinun uwthnth pupwgpntd EuGpgw-
uwywnndp
JGplhUul wdpnngnipjwdp, gni-
Swdwjuph Jwpwé wpunwnpniejntup ink-
2010+ wdpnnyg nntd, inGnh W 2npgwlyw)ph nh-
EuGpghwl quwjup, gnudwpwd nwnpwdw-

2ppwlw)hb yuwwywénipyniup

LY. 8-nud wpunwhwjnynd U hGinljw| Jhunned-
utbpp. EuGpgqwwpnnibwybunniejwup  JGpwpt-
nnn 2huwpwpwywu Uunpdtpu wugunwd Gu QEUpG-
nh wwwnnn Ynuunpniyghwltphg® Ubpwnjwy Ut-
puwuhywywlu hwdwywnpagbnp, uwppbpu nL [nL-
uwynnpnrpniup, Yywuph 2ppwihnih guwhwnw-
ywup, npp hwoyh £ wnunwd ng Jhwju ELGpghwjh
owbpwuwnhy Swhuup, wj bwl vhusl uywnnnhu
hwugutnt 6whuutpp: Iwenpn Jhinnwdnud Lyw-
wnblh E nwnpniejwlu yGunnpnuwgnudp nbwh
wuwwytuinpnuwgywdéd  wpunwnpniejniup, hug-
wbu Uwl nwghnUw| hnnogwwagnpénidu nL
npwluwnpup:

Ujdd wlgubup Etubpgwwpnnibwybunnipjwl,
Ywluwg wnlbph W 2ppwyw Jhpwywinph uywwn-
Jwdp hngwuwunwn pwnwpw2huwlwu Unpdtph
dowydwulu nunnjwé Gypnwwlwl Uhnipejwl,
NnLuwunwuh W 3wjwuwnwuh thnpdbGphl:
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European Union

1. EN Eurocodes

The EU has worked toward creating a system
of uniform building codes called Eurocodes
(referred to as engineering (EN) Euro-
codes)."” These include 10 design codes (EN-
1990 to EN-1999) which regulate geo-
technical, structural, fire-prevention, and
earthquake-resistance aspects of buildings
and civil engineering works (bridges, roads,

canals, pipelines, communication towers,
etc.).
In 2004, EN Eurocodes became a

requirement for all public sector contracts in
the EU. As such, EU member states were
required to adopt EN Eurocodes, as were all
public sector-funded projects. Member states
were also allowed a period of “co-existence”
between their national standards and the EN
Eurocodes. During this period, member
states “calibrated” their existing national
standards to align with EN Eurocodes (which
act as reference documents for national
regulatory agencies). By 2010, all EU
member states were required to produce

national standards with annexes and
“withdraw” or eliminate any national
standards that were in conflict with EN
Eurocodes.

2. EU Directives and Regulation on Energy
Efficiency and Renewable Energy

Europe 2020, the 10-year economic growth
strategy for the EU, sets five economic tar-
gets to be achieved by the year 2020. One of
these five economic targets concerns climate
change and energy sustainability.?® By 2020,
through national and EU-wide action, the EU
seeks to:

e Lower its GHG emissions by 20% (and
possibly by 30%) from the 1990 level;

Generate 20% of its energy from renewa-
bles;

Increase energy efficiency by 20%.

To achieve this, there are a dozen or so EU
directives?’ and regulations that compel

Gypnwwlwl Uhnipjntlu
1. EN phliiupwnwlyuels unpdEpp U uinblEpp

GypwJdhnipyntul (GU) wohuwwnnid £ 2hUwpwnpw-
ywl vhwgjw] UnpdGph uinbnédwl nunnniejwup,
nnpnup Ynsynd GU GYypnunpdbp (Ynsynid GU Lwl
swpnwpwahinwlwl EN Ypnynnkn)'®: Ypwlp
UGpwnnd U 10 Uwhiwgdbwhu UnpdEp (EN-
1990-hg uUhugl EN-1999), npnup Ywpgwynnpnud
GU Gpypwpwlwywl, Ywnnigwdpwihl, hpnth-
ubph ywuhpiwpgbdwl, Gpypwwpdtph uywwn-
Jwdp 26Uptph nhdwnpnnuywunipjwlu W pwnw-
pwghwlwl 2huwpwpniejwl w2uwwnwupubpp
(Ywdnipoubp, dwuwwwphubp, gpwlgpltn, fun-
nnyuwywpwnpbn, juwwh wanwpwyutp W wju):

2004p. EN Gdpwynnbpp nwpbéwl wwpuwnhp
wwhwuswny GBU wGunwywl ubynnph pninp
wwjJdwlwagnptph hwdwn: Quwhuny, GU wunwdJ
GpynuGpp  wwpwnwynp Bu  punnuutp  EN
Gypwynnbpp, pwuh np pninpu £ ntubu wGwnw-
ywu phuwluwynpdwdp Lwhiwgsétpn: GU wu-
nwd Gnpypubphu tipynid £ npnwyh wugnwdwjhu
dwdwuwwhwwnywé, npp bwhuwwmbBuynid £ wq-
gwjhu unwunwpwutph W EN GYypwynntpp «<hw-
Jwanjwwunldwlu» hwdwp: Wn dwdwuwywhwun-
Juwénud GU wunwd Bpyputbpp wbuwp E hptug
wqgwjhUu unwlunwpunubpp hwdwabwjutgutu EN
Gypwynnbpp wwhwlgubpht (npnup wqgujhu
Jwpqwynpnn dJwnpupuutph hwdwp hwunhuw-
untd U lnEnGYwwnne hantdwjhu Uyniptp): Uhusl
2010p. GU pninp wunwdJ Gpypubpp wwpwmwynn
Ehu Jowytb| uGhwywl wggqwjhb unwunwpunut-
pp U npwlg hwybwdlubpp® «wpunwpubiny»
ywd JGpwgutiny pninp wjl unnwlnwpunubpp,
npnup hwywuntentuutph Uty Gu EN Gypw-
ynntpph hGwn:

2. 6U nphpbhyunpyubpp L Fubpquwpyniwdyb-
wnnyyywl nt Yepwlwbqlynn EuEpghuyh Yunquw-
Ynpnedp

Gypwdhnipjwl nunbuwwu qupqugdwl «Gy-
pnww 2020» nwgUwywnnientup bwhiwlnwd £
Jdhuglh 2020@. wlUwnbunipjwl qupgwugdwl 5
Lwwuwnwy: Yn hhug nunGuwywl Lwwwnwyut-
nhg JGUu wnugynd £ Yhdwjh thnhnpunipjwu W
Eubpgtnhywywl Ywjniuniejwl hEwn?: Ugquw-
Jhu W Gdpnywywl Jwlywpnwyutpnd hpwlyw-
LUwgywé vhgngwnnidutph 2unphhy 2020p. GU-U
UwhiwwnBunud E.

'9 “The EN Eurocodes”, accessed August 2013, http://eurocodes.jrc.ec.europa.eu/
2 “Country-specific recommendations 2014”, accessed August 2013, http://ec.europa.eu/europe2020

2 EU directives lay down certain end results that must be achieved in

every member state. National authorities have to adapt their laws

to meet these goals, but are free to decide how to do so. Directives may concern one or more member states, or all of them. Each
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member states to achieve these targets. A
few methods include: requiring methodolo-
gies; setting minimum standards, certification
and labeling; encouraging cooperation and
financing. It does this for buildings, products,
and services. It also promotes cogeneration
and renewable energy generation and use.

a. BUILDINGS

This is primarily done through the Energy
Performance of Buildings Directive (Directive
2010/31/EU)?: Buildings account for 40% of
the EU’s energy use and for 30% of its car-
bon emissions. The Energy Performance of
Buildings Directive (EPBD) is a bold and am-
bitious attempt to reduce these figures radi-
cally. One of its objectives is the construction
of near zero-energy buildings!

Reports indicate that, by early 2013, the EU
was lagging in its attempts to implement
EPBD, a lag that was attributable to the non-
compliance of 19 EU states. The European
Commission is considering legal action
against non-conforming EU states, raising the
prospect of imposing financial penalties on
non-complying countries.?®

The EPBD addresses and regulates five
broad areas of a building’s energy perfor-
mance. These include the methodology of
calculating energy performance, setting min-
imum performance standards, setting the ob-
jective of near-zero energy, energy perfor-
mance certificates, and financial incentives
and market barriers. Each one is discussed in
greater detail below.

1. Requiring methodology for calculating the
energy performance of buildings is more
comprehensive than traditional energy-load
calculation methodologies: Member states
shall adopt a methodology for calculating the

e Upbwuwb) ebtpdngwjht quwqgbph wpunwlub-
nnidutpp 1990k, Jwywpnwyh hwdGdwwnnt-
rjwdp 20%-ny (L Uhgntgtb dhusl 30%),

e wnuwnpb EuGpghwih uGhwywl wwhwu-
swnyh 20%-p JGpwywuguynn wnpjniputiph
hwayhu,

e pwpépwglb] EuGpgqwwpnniuwytGunnie)niup
20%-ny:

Ujn bwywwnwyutphu hwuutGint hwdwnp wyywé
U Uty wwuljwyhg wyt; nhptywnhyuep?’ L
npntjpRUEN, npnup Wwpunwynpbgunid U GU wl-
nwd Gpynutpht Uwywuwnt npdwé fulnhputiph
(ntédwup: Qnynieinitl ntutu Jh pwuh JGennubn.
wUuhpwdtywn JGennwpwUntejntlutp, ujwqu-
agnyu  unwlunwpunutph uwhdwunwd, hwywu-
inhwgnd nt dwyuppwynpnud, hwdwagnpéwy-
gnipjwl pupwhunwunid W $huwluwdnnpnid: Uju
wuBup yGpwptnpnwd £ 2GUpEphu, wpwnwnpwuphu
U Swnwjniejnituutphu: pwhintuynd £ Uwl yn-
gbGutpwghnu EuGpghwh wpunwnpnieinitup b y&-
pwywluquynn EuGpahwjh ogunwagnpénidp:

w. CGLREN

UnwoehU htpphU tunupp yGpwptpnud £ 2BUpEph
EuGpgwwpnynibwyGwnniejwl nhptEyunhyhu 2010/
31/EU (CEUMW?*: Ctlptphu t pwdhl puyuncd
EuGpghwih uwwndwl 40%-p L wéhuwpreNL qw-
gh wpunwutwnnudubph 30%-n: CGupbph EubEpgw-
wpnniuwybGunniejwl pwpdpwgnidp JUh hwdwnp-
owy W hwwyunwn thnpé £ yonwywunptu Ypdw-
bl wjn gnigwupubpp: CEWN-p, npwbu 2hluw-
pwnnrpjwl bywunwyubphg UGyp, bwhiwunid £
gnGret EuGpghw swwhwlgnn, wjuhupl' gnbrb
gnnjwywl Eubpqwéwhuuny 26LUpEph 2huwpw-
pnLenLu:

GU hwpytwnynipejntblubpp yywjnid Gu, np 2013p.
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directive specifies the date by which national laws must be adapted, which gives national authorities the room for maneuver within the
deadlines necessary to take account of differing national situations. Directives are used to bring different national laws into line with each
other, and are particularly common in matters affecting the operation of the single market (e.g. product safety standards).

GU nhptywnhyutbpp uwhdwunwd U npnpwyh yEppuwywl wpryntupubn jnepwpwuginip Unnd Gpyph hwdwn: Uggqwjhu Jwpdhuutpp
wbtwp E hptug optuunpnipintup hwdwhnibs nupdublu wyn bywwnwyubphu hwulbny, pGwbwn wqwwn Eu Uhgngubph puwnpnpjwl
hwngntd: YhpEYunhyubpp Ywpnn U yepwpbptbp U6y Ywd wybih Ynnd Gpyputbphu Ywd npwlug pninphu: Snipwpwlginip nhpeyunhyp
uwhdwunwd £ dwdytwn, npnd wqgquwjhu opGuunpnipyniup wbwnp £ thnthnfudh, wjuwyhuny wwwhndbing dyncunientt wqguwjhu
dwpuhuubph hwdwp nbnuywl wnwudlwhwwnyniejntbubpp hwdh welbine bywwnwynyg: “YhpGynphdubpu ogunwgnpdynid Eu
waqguwjhtu optGuunpnientllGpu hpwp hwdwwwwnwuppwubgubint hwdwp b hwnywwbu punnitbdJwéd B Jhwulwlwl 2niywjhu
L&bnujpbnnn hwnpgtpnud (wpunwnpwuph wuynwugnipjwl unwunwnpunubp):

%2 The 2010 Directive is a revision of another directive on the topic adopted in 2002. The 2010 version uses the experience of the earlier
version to improve the regulatory framework and its enforcement. Articles 4, 5 and 6 of the Directive 2012/27/EU of the European
Parliament and of the council complement EBPD.

Uju pbdw)ny 2010p. punnibywéd nhptywnhyp 2002p. gnpénnh Jepwlwjwéd wnwppbpwylu £ W Yhpwened £ hp bwpunpnwéh thnpap
Jwpgwynpnn nw2wnh b npw yhpwpydwu pwpbiuydwl bywnwyny: Sypwhunphpnwpwuh W Sypwhunphpnh 2012/27/EU nhptyunhyh
hnnjwéltn 4, 5 U 6 [pwglnwd BU CEUpbph EUGpgEwnhYy gnigwuhubph dwuhU nhpeywnhyp:

2«19 EU states face court action over buildings' CO2 emissions”, accessed May 2013, http://www.euractiv.com/energy-efficiency/eu-
take-19-states-court-building-news-516901
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energy performance of buildings. This meth-
odology should take into account the thermal
characteristics of a building (thermal capacity,
etc.); heating insulation and hot water supply;
air-conditioning installation; built-in lighting
installation; indoor climatic conditions. The
positive influence of other aspects such as
local solar exposure, natural lighting, and
electricity produced by cogeneration and dis-
trict or block heating or cooling systems are
also taken into account.

2. Setting minimum energy performance re-
quirements: Member states shall put in place,
in compliance with the aforementioned calcu-
lation methodology, minimum requirements
for energy performance in order to achieve
cost-optimal levels. The level of these re-
quirements is reviewed every 5 years.

New_ Buildings: New buildings shall comply
with these requirements and undergo a fea-
sibility study before construction starts, look-
ing at the installation of renewable energy
supply systems, heat pumps, district or block
heating or cooling systems, and cogeneration
systems.

Renovation: When undergoing major renova-
tion, existing buildings shall have their energy
performance upgraded so that they also sat-
isfy minimum requirements. There are some
exceptions to this that the reader can review
on their own in the directive.

HVAC Systems: When new, replaced or up-
graded technical building systems such as
heating systems, hot-water systems, air-con-
ditioning systems and large ventilation sys-
tems are installed, they shall also comply
with energy performance requirements.

Windows and Building Envelope: Building
elements that form part of the building en-
velope and have a significant impact on the
energy performance of that envelope (for ex-
ample, window frames) shall also meet the
minimum energy performance requirements
when they are replaced or retrofitted, with a
view to achieving cost-optimal levels.

Smart Metering: EPBD strongly encourages
the introduction of intelligent energy con-
sumption metering systems (i.e. smart meter-
ing) whenever a building is constructed or
undergoes renovation.

3. Nearly zero-energy buildings: By Decem-
ber 31, 2020 all new buildings shall be nearly
zero-energy consumption buildings. New
buildings occupied and owned by public
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authorities shall comply with the same criteria
by December 31, 2018.

The EU encourages increasing the numbers
of this type of building by putting in
place national plans, which include the defini-
tion of nearly zero-energy buildings; in-
termediate targets for improving the energy
performance of new buildings by 2015; infor-
mation on the policies and financial
measures adopted to encourage improving
the energy performance of buildings.

4. Building energy performance certificates:
Member states shall implement a system for
the energy performance certification of bu-
ildings, also known as building energy pas-
sportization. It shall include information on
the energy performance of a building and
recommendations for cost improvements.
The exact form of what these certificates look
like and the detailed information they contain
may vary from country to country; however,
the overall A-G scale is to be used for the final
energy rating of buildings. The final form of
the Building Energy Performance Certificates
(or Passports) is defined by each EU member
state. In 2013, Armenia also adopted stand-
ards for the issuing of these certificates. Fig-
ure 9 shows one of the forms approved for
use in Armenia.

When a building or building unit is offered for
sale or for rent, the energy performance indi-
cator of the energy performance certificate
shall be included in advertisements in com-
mercial media.

When buildings or building units are cons-
tructed, sold or rented out, the certificate is to
be shown to the new tenant or prospective
buyer and handed over to the buyer or new
tenant.

With regard to buildings where a total floor
area of over 500 m? is occupied by a public
authority, and buildings with a total floor area
of over 500 m? frequently visited by the pub-
lic, the energy performance certificate shall
be displayed in a prominent place and be
clearly visible (this threshold shall be lowered
to 250 m? on July, 9, 2015).

Mandatory inspections of heating and air-
conditioning systems: Member states are
responsible for putting in place a system for
regular inspections of heating and air-
conditioning systems in buildings.
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5. Financial incentives and market barriers:
Member states shall draw up a list of existing
and potential instruments used to promote
improvements in the energy performance of
buildings. This list is to be updated every
three years.

b. PRODUCTS: APPLIANCES, EQUIPMENT,
LIGHTING

Th EU has several directives regarding prod-
ucts using energy. These directives try to
harmonize, standardize, and label products,
as well as phase out inefficient products. Be-
low are a few outcomes of key directives in
products markets:

Labeling of energy-related products:** This
directive establishes a framework for labeling
and consumer information regarding energy
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2 Directive 2010/30/EU on the indication by labeling and standard product information of the consumption of energy and other resources

by energy-related products.
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consumption for newly produced energy-
related products (except transport). Suppliers
must put labels containing information on the
product’s consumption of electric energy or
other forms of energy. The directive also
specifies the types of information needed in
the technical documentation of the product.
The technical documentation must be availa-
ble for a period of five years.

There are occasions when a consumer would
not see the product, such as when purchas-
ing by mail order, by catalogue or over the
internet. In such cases, the consumer must
have access to product information through
delegated acts which specify the way in
which the label or the fiche is displayed or
provided to the end user. A delegated act
shall indicate in particular:

e A description of the product;
e Measurement standards and methods;
e Details of the technical documentation;

e The design and content of the label. The
classification of the product on the label
shall be indicated using the letters A to G.
The most efficient class shall be repre-
sented by A+++. A scale with a maximum
of seven colours shall also be used, and
dark green shall always represent the
maximum level of efficiency;

e The location where the label shall be fixed
to the product;

e The duration of label classification.

Harmonization of standards for the “eco-
design” of energy-related products:* There
are many disparities between member states
in terms of the eco-design of energy-related
products (excluding transport). This hinders
the proper functioning of the internal EU mar-
ket. This directive therefore endeavors to im-
prove the harmonization of national legisla-
tion in this field while extending its scope to
all energy-using products.

Lifecycle Assessment (LCA): LCA must be
conducted for all eco-design energy-related
products. This is to integrate environmental
aspects into product design to improve the
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% Directive 2009/125/EC on framework for the setting of eco-design requirements for energy-using products.
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environmental performance of the product in
its whole lifecycle. As such, LCA shall include
all the stages of a product’s life: raw material
selection and use; manufacturing; packaging,
transport and distribution; installation and
maintenance; use; end of life. For each
phase, the following aspects of the product
must be assessed:

e Predicted consumption of materials, en-
ergy and other resources;

e Anticipated air, water or soil emissions;

e Anticipated pollution (noise, vibration, ra-
diation, electromagnetic fields);

e Expected generation of waste material;

e Possibilities for reuse, recycling and re-
covery of materials or of energy, taking in-
to account the directive on waste electri-
cal and electronic equipment.

CE Marking: Energy-related products must
bear the Conformite European (CE) marking.
Market surveillance is to be carried out by
competent authorities designated by member
states.

Phasing out of inefficient products, especially
inefficient light bulbs: As lighting accounts for
an estimated 20% of European household
electricity use, the EU pays particular atten-
tion to inefficient light bulbs and lighting
products. It has adopted directives and regu-
lations to phase out such inefficient lighting
products, including incandescent light bulbs.
In Figure 10, grey areas show the particular
product still available at the date specified,
while the white shows that the product should
no longer be available. Incandescent and
conventional halogen light bulbs were phased
out by September 2012.%

e wjlu wntnp wpunwnpwuph Ypw, npinkn wtunp
£ wupwgyh whwwyp,

e whwnwyh nwuwywngdwl dwdybunp:

Eubpgqwuwywnrnn wpunwnpwuph «Eyn-bwpuw-
goénd»  unwUunwpunubph  Ukpnwbwybkgnudp®:
Uunwd-wGwnniejntuutph Jhe dG6 wnwnppbpnt-
rintlutp Ywlu EubGpgqwuwwnnn wpunwnpwuph
«Eyn-Uwhiwgédnidy  hwulwgnipjwl  wnnidny,
nnpp sh yGpwptpnid tnpwuuwnpunuwihu Jhengut-
nhu: “w puwugwnpnud £ GU UGpphU 2nywih
62gnphwnn gnpénllGnipywlp: W uwwygne-
Riwdp wju nhpthuhyp dguind B pwpbluyby
wqawjhu optuunpniejwl  UbpnwUwlybgnidu
wju puwgwyuwnnd® Jhwdwdwuwy punwnéw-
Y& ny EuGquwuwwnnn wpwnwnpwlph gwuyp:

Yiwlph 2pswithnih (Uwd YGuuwihniih) guwhwi-
nwlywlp (MCQ): MEwnp £ wpdGU pninp «EYn-bw-
huwghé» Eubpgwuwwnnn  wpunwnpwlplbph
LUCQ-utpp: Mw hpwywuwgynid £ wpunwnpwlph
Uwpiwagénd  pninp plwwwhwywluwlwl  wu-
wtywnutph UGpwndwl Uwwuwnwyny, npwbugh
pwpGlwyyh wpunwnpwuph plwwwhwwlwywl
pUnLewanptpp  wpwnwnpwuph Yjwlph wdpnng
pupwgpnid: Npwbu wjnwhupu, UEAQ-U pungp-
ynd £ wpunwnpwuph yGUuwywu 2ppwihniih pn-
(nn thniGpp' hnwdph puwnpnieiniu W ognwignp-
énud, wpunwnpnienil, thwetrwynpnid, intnw-
thnpfunid ni pw2tuncd, inGnwywynid W tnGrubuhyw-
ywu uywuwnyned, oginwagnnénid b ybne Yjwl-
phu:  3nipwpwlgnip  thnnd  wipnwnpwuph
hGnljw| puntpwantpp wbwp £ qguwhwwnytu.

e Uniptph, tubpghwih W wj rGunipulbph
ywuhiwwnbuynn dwhuubpp,

e uwwuynn wpunwlubGwnnidubpp onwjhu, espw-
Jhu wwquwuutp b puwhnn,

e uwwuynn wnwunnwnntdutpp (wnuncy,
rnrernldutp, dwnwquwjenud, EGEYwnpwdwg-
UhuwwUu nwowntp b wjl),

e pwihnulbph wnwowgdwl JwlUpiwwnGuntd,

e Uniptnh U Eutipghwjh YUnyuwyh ognwgnns-
Jwl, ogunwhwldwl Ywd JGpwywuqudwl
huwpwynpnipjntultnp® hw2yh wnutiny EGY-
nnpwlwl nu ElEYnpnUwihU uwppwynpnidub-
nh pwhnllGph dwuhl GU nhpGYwnhyp:

CE Jwyuhpwynpnid: EuGpqwuwwnnn wpnwnpwupbbpp wbwnp E yptu Conformite European (CE)
dwyupop: Sniywyh huynnnieinitup wGwnp £ hpwywluwgyh U wunwd wbwnnieinluubph ynnuhg

Upwuwyywé hpwywunt dwpdhuubph Jhgngny:

% For more info on lighting in the EU, visit: http://ec.europa.eu/energy/lumen
GU-nd [nLuwynpnipjwl yGpwpbpjwi (nwgnighs tnbnGyniejwl hwdwn w)gt|Gp http://ec.europa.eu/energy/lumen
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Uunhtwlwlwl hpwdwpnid wbwpmynibwytn wpnwnpwuphg, hwnjuwbu wbwpnpnibwytn
lwdwbtphg: Swuh np (ntuwynpniejwlp pwdhu £ puyunwd EGYwnpwtuGpghwih Gypnwywywu YEu-
gwnwjhu uwwndwu 2ncpg 20%-p, GU hwwnniy nawnpnieiniu £ nwpduncd wuwpnnibwytGun jwd-
wbtphu b [ncuwynpniejwl uwnppbphlu: GU punniub) £ (nuwydnpnigjwl wjnwhuh wbwpnniuwyGun
uwnptphg, wjn pYnd® 2hjwgdwl (wdwbphg wunhdwluwpwn hpwdwpybipe JwuhU nhpGyunhy-
utp W wunuutp: LY. 10-nLd gnn gnijuny L2Ywé gninhubpnid gniyg GU tnpynid wju wpunwnpwup-
utpp, npnup nEnlu hwunt U Jhusl UpJwéd wduwrytpp, wjbu nEwpnid, Gpp uwyhwnwy gniuny gn-
nhutph wpunwnpwuputGpl wjlu hwuwlbh s6U: Chywgdwl jwdwbtpp W unynpwywlu hwingGuw-
JhU (wdwbPU wunhGwUwpwn npnipu U undtine Uhusle 2012, ubwwnbuptpp:®

Figure 10. EU phase-out plan for lamps (white areas indicate the lamp is no longer available at the specified

date)

Source: “Energy Saving Light Bulbs”, accessed February 2013, http://ec.europa.eu/energy/lumen
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First level of functionality requirements introduced in the first stage. LEDs are exempt from all functionality requirements.

dniuyghnuwniejwl wywhwusubnh wnweht dwlwpnwyp UEpYuwjwgynid £ wnwehU thnihl: Lntuwnhnnwiht jwdwbnp pwgwnywé

GU dnLuyghnuwniejwl pninp wywhwuglGphg:

Refers to lamp energy label class. Correction factors apply to certain lamps, allowing them to be B-class.

JYGpwpbpnud £ jwdwh EuEpgbwnhy whnwyh nwuhl: 82gpnnn gnpdwyhgutpp Yhpwnynid U npnpwyh (wdwbph nGwpnid, nhwup

UGpwntny B nwuntd:

Minimum requirement for all lamps: E class. F and G lamps phased out.

Pninp lwdwGph hwdwp UWJwquwanuyu wwhwugl £ E nwup: F W G nwubph (wdwGnpp pninp thnetiphg nnipu Gu:

Only special cap halogen lamps (G9 and R7s) are allowed to be class C.

Uhwju hwwnnty phyny hwingGuwjhu jwdwtpp (G9 L R7-Utp) UGpwnynid GU C nwunty:
Unpjnipp’ «EUGEpqwhubw)nn (wdwbtny, 2013pE. npniejwdp, http://ec.europa.eu/energy/lumen
Ljwp 10. LwdwbGph wunmhbwuwpwp 2whwagnpédnidhg nnipu pipdwu GU-h 6pwghpp (uyhunwy npu2unbpnud
U2ywé BU qwhwgnpénidhg nnipu pEpdwl Gupwyw jwdwtph mwptprYybpp)
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c. PROMOTION OF COGENERATION

The EU promotes the installation of cogener-
ation plants, which can achieve great savings
in energy generation. It also creates a
framework for consistent and transparent
guarantee of origin, so that consumers can
be assured that the energy being purchased
is from a cogeneration plant.?

Unlike traditional power stations, where ex-
haust gases are directly evacuated by the
chimney, the gases produced by cogenera-
tion are first cooled before being evacuated
by the chimney, releasing their energy into a
hot water/steam circuit.

Electricity/heat cogeneration installations can
achieve energy efficiency levels of around
90%. The development of cogeneration could
avoid the emission of some 250 million
tonnes of GHG emissions in 2020 from EU
sources.

d. PROMOTION OF RENEWABLE ENERGY

The EU promotes the use of renewable ener-
gy by requiring that, by 2020, each member
state generates or buys 20% of its energy
from renewable sources.?® Moreover, the
share of energy from renewable sources in
the transport sector must amount to at least
10% of final energy consumption in the sector
by 2020. EU states are to:

e Create national renewable energy action

plans;

Cooperate with other EU states to ex-
change energy from renewable sources;

Set up joint projects concerning the pro-
duction of electricity and heating from re-
newable sources;

Guarantee the origin of electricity, heating
and cooling produced from renewable en-
ergy sources;

Give access to and operation of the grids
by building necessary infrastructure;

# Directive 2004/8/EC of the European Parliament and of the Council

g. WNAaELGNUSKrU3Ph PUNFUNFUL

GU pupwhuniunwd £ yngbUGpwghwih qupqugnt-
Jdp, npu EuEpghwjh wpunwnnnipjwl Lowlwywih
nuntbudwl Ywnpnn E pbpGe: UngBUGpwghwl
Uwl hnwwih W pwithwlughy Gpwruhputbp E
uintnénwd EuGpghwjh wpwnwnpnipjwl nGhulun-
(nghwjh Uywwndwdp, Gpp uywnnnutpp hwdng-
Jwé GBu, np hptup qunud GU hwdwygywé wn-
tnwnpnLejwl Eukpghwu?’:

b lnwpptpnieintu wjwunwywu stpdwjhu ElEYun-
pwywjwuubph, npnugnud Shuwguwgbpu wudhpw-
wbu htnwgyntd GU 6huubinyqny, YngEubpwghnu
Jwjwulbpnud  Spuwquagbpp Jhusw  Spulbiniq
dnytip Uwhu hnwunwd BU° wuswindwé etpunt-
rjwlU hw2yhU tnwpwgutiny gnipp ywd wpunwn-
nGiny 2ngh: ElGYyunpwywunieinl/ gtpunieinil
wnpunwnnpnn Yngtubpwghnu Juwjwuubpp Ywpnn
GU hwulb] EUGpgqwwpyntbwybGunnipjwu wllw-
huwnbw' 90% Jwlwpnwyh: UngGuGpwghwjh
qupgwgntup Ywpnn £ 2020p. ptnpt) eEpdngwjhu
gwqbph wpwnwuGwunnuduGph Ypdwwndwl Jhugl
250 UhthnU innUUwjh swihny' GU Yinpywépny:

n. ELeNrahU3h deruYuLaLYNI
UNR3NFPLENHh 2Urqusnrut

GU hupwhuniunwd £ EuGpghwjh yGpwywuguynn
wnpjnLpubph oginwagnpénudp® wwhwgkiny wu-
nwJ-wGwnnie)ntlubphg, npwbugh 2020p. Jw-
Ywpnwyny jnipwpwlgnip  Gpyhp  Eubipghwih
wWwhwugwnyh 20%-p wpunwnph Ywd qup y&pw-
ywuqludnn wnpnipubph wpunwnpnipjwl Eutp-
ahwjhg®®: Pwgh wyn, npwluwnpunid swhuuydnn
Jtppuwywu Eubpghwynd yGpwywuqluynn Eutnp-
ghwutph Jwulwpwdhup wtwnp £ Yuwagdh wn-
ujwqu 10%" unyu 2020p. Jwlwpnwyny: U
wbwnipnLtUutpp Yuwunwpned GU hEnjwp.

JGpwywlguynn  EuGpghwih - qupqugdwl
gnpénnnip)ntulbph dSpwagph Jpwyned,

GUpnwwywlu wj; wGwnnipntuubph htun yi-
pwywuquynn EuGpghwjh ninpunind hwdw-
gnpéwygnipjwl dutph dowyned,

uinknét| tuGpghwih JGpwywluglynn wn-
pjnLpuGph - hhdwu  Jpw  EGYwmpwywu L

of February 11, 2004 on the promotion of cogeneration based on

useful heat demand in the internal energy market and amending Directive 92/42/EEC.
GUpwhunphpnwpwuh W Sypwhunphpnh 2004/8/EC nhpGywnhyp (2004p. thGnpjwph 11) jpwglund £ 92/42/EEC nhpGywnhyhu W

yGpwptbpnd £ EuGpghwjh hwdwygdwéd wpunwnpnipjwl  fupwfu
Gpdwjhu ywhwUupwnyh ypw:

nudwup, hhdujwé Eubpghwih UbpphU 2niywynid oguwlyuwp

Directive 2009/28/EC of the European Parliament and of the Council of April 23, 2009 on the promotion of the use of energy from
renewable sources and amending and subsequently repealing Directives 2001/77/EC and 2003/30/EC.

GUpwhunphpnwpwuh W Gypwpunphpnh 2009/28/EC nhptywhyp (2

009p. wwnhth 23) yGpwptpnud E EUGpghwih yGpwywuglynn

wnpjnLputiph ognwgnpédwl fupwhuntudwlp, wjuwhuny (pugutiny 2001/77/EC W 2003/30/EC nhptywnhyutpp, npnup hGunwguwjnwd

ntdp Yynpgnpwé wbwnp £ dwlwytu:
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e Take into account energy from biofuels
and bioliquids. The latter should contrib-
ute to a reduction of at least 35% of GHG
emissions in order to be taken into ac-
count. From January 1, 2017, their share
in emissions savings should be increased
to 50%.%°

3. EU environmental directives and regulati-
ons with an impact on building and city de-
sign

Green architecture and green urbanism are
not limited to energy efficiency. There are
other aspects of the built environment that
have an impact on the non-human world.
While, at this point, public and political dis-
course globally is focused on climate change
and carbon emissions, there are other critical
environmental impacts that need to be miti-
gated or managed, such as biodiversity;
availability and quality of water; treatment of
sewers and storm water; reduction, man-
agement and recycling of waste; selection of
building materials; etc. To learn more about
these, students are encouraged to visit Euro-
pean Union websites, particularly

europa.eu/legislation_summaries/environment.

gGndwjhu
Lwhuwqétn,

e {Ghwywluqguynn EUGpghwih  wnpniputphg
wpunwnnpywé  EGYyunpwtutpghwh, etnnig-
dJwlu W hnjwgdwt Uwwwnwyny ogww-
anpdynn Eutnpghw)h Swadwl Gpw2tuhputn,

e wpwdwnpb EuGpgtwnhy gwugbphu Jhwg-
dwU hUwpwynpniejniuutn’ qupqwgubiny
hwdwwwwnwuhiwl Gupwlywnnigwdpltpp,

EuGpghwutph  wpunwnpniejwlu

e hUwpwynpniejntl untndt|] YGUuwywnbhph
UL yGUuwhbBnniyutph hwowndwl hwdwn:
Mwup wybwnp £ Lwywuwnbl gGpdngwjhu qw-
gbph  wpunwubwnnwdubph  wnudwaql  35%
ypdwwndwl: 2017@p. hniujwnh 1-hg wpunw-
UGwnnidutph Ypdwwndwl JGe npwug dwulw-
pwdhlp wbwnp £ hwugyh 50%-h?°:

3. Gdpwdhnipywl nhnklynhdubph b fupguyn-
nnn hwunwpnpbph wqnbgnipinilp 26UpEnhH U
pwnuwplbnh hwpwqddwl gpw

EuGpghwih oquwagnpédwl  wpnynibwybunne-
rInLtup sh uwhdwUwthwyynid «yuwlwg» dwpunw-
puwwbwnniejwdp W «ywuwg» nppwuhguny: Ywl
JwpnwéhUu Jhewdwiph wjp gnpdnulbn, npnup
wannid GU YEunwuwywl W pniuwlwl (wjuwbu
Ungqwé’ ng-dwpnywihl) wfuwphh dpw: Wu
wwpwagwnid, Gpp UGpyw pwnwpwywl W hw-
uwpwlywywu pwlwhnuntejntup hhduwywunwd
Ynnuunpn2ywé £ nbwh Yihdwih thnthntuntejwl

UL woéhuiwpeent qugh wpnwlGwnnudubph hwpgtpp, gnjnieintu nLUuGU 2ppwiw dhpwdwynh ypw wij
wqnbgnieynluutn, npnup wbwp £ Jtndwgytbl Ywd nwnuwl Jwnwywnbh: Wn wgnbgnienLu-
ubphg GU YEUuwpwluwywu pwqdwquwunceinitup, enh npwylu nL dwwgbhnieynitup, ynjninne b h-
nEnwuwnwjhu hnuptph dwppnudp, pwithnuutph dwywutph Yypdwwnnudp, Ywnwywpnidp W ypwynt-
dp, 2hbwpwpwywl Uynietph punpnipyniup W wyjiu: Wn wdtup Jwuphu wnwyb] wnGnGywgywé h-
UGt hwdwp nwwwunnutGphu punphnepn £ iipdnud nhdtp Gypwdhnipjwlul wnbgynn Ywjptnppl,
Jwulwynpwuwbu® europa.eu/legislation_summaries/environment:

% Biofuels and bioliquids are produced using raw materials coming from outside or within the community. Biofuels and bioliquids should
not be produced using raw materials from land with high biodiversity value or with high carbon stock. To benefit from financial support,
they must be qualified as “sustainable” in accordance with the criteria of this directive.

YELuwywntlhpp W YEUuwhBnnyuEpU wpwwnpdnud BU, ogunwagnnpédbiny hwdwjuph hUuswbu npuhg, wnwbu £ UGpuhg unwgwé
hnudpp: YGLuwydwnbhpp W YELuwhbnniyubpp swbwnp E wpnwnpybl ogunwagnpétiny YEluwpwgldwquwuniejwl pwpap wpdtpny
hnnhg Ywd wéhuwéuh U6 wwpwnpny hnnhg utwgwd hnudp: Shuwbuwlywl wewygnipintt unwlwint hwdwnp npwup wbwp t
npwyytu npwbu «<hwpwywiniu» hwdwéwju unyu nhpGywnhdh vhgngny uwhdwudwé swthwuhpubphu:
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Russia®’

In 1995, fundamental amendments were in-
troduced into the Russian Federation’s code
on thermal engineering for buildings, pro-
visioning for a 20% reduction in energy con-
sumption for heating, and 40% starting in
2000. The trend continues to be toward
greater stringency of standards and more en-
ergy-efficient buildings.

The most recent changes in the energy per-
formance of new buildings in Russia were
adopted in 2012, a new national building
code: SP_50.13330.2012, “Thermal Perfor-
mance of Buildings, updated version of SNIP
23-02-2003.

In selecting the level of thermal performance
for a building, the codes require that the de-
signer consider the:

e Microclimatic parameters needed for hu-
man activity and operation of the techno-

logical or household equipment;

Thermal protection of the building enve-
lope;

Protection from infiltration of humidity;

Efficiency of energy consumption for
heating and ventilation;

Reliability and durability of the building
envelope.

Through a variety of options, the code-
stipulated level of thermal performance is
calculated for separate elements of the build-
ing envelope, either on the basis of a whole
building energy-consumption requirement, or
on the basis of a prescriptive table of ther-
mal-resistance values or formulae for individ-
ual elements. In either case, the design value
of specific energy consumption for the heat-
ing season is defined, and an energy pass-
port is completed for the building to verify the
compliance of design values with those stipu-
lated in the codes.

* This section relies heavily on two sources. a) Yurij Matrosov, Ma

NnLuwunw®

NnLuwunwuh  Ywunipjwl  eEpdwdwnwyw-
pwpdwl puwqwywnrh 2hbwpwpwywu unpdt-
nnud W Ywunuubpnd 1995p. hhduwpwp thnthn-
funtpjnilutp Jwigybghu, npnugny Uwpuwwnbu-
Jnw Ep gbnnigdwlu Jpw Eubpghwjh Swhuubtph
20% Yypdwuwnned, huy 2000p. uyuwsd' 40% Yndw-
innid: Mwhwwuynd U JhnnwduGpu ninnyuwé
unpdtph W Ywunuutph wdbh puunwgdwup L
otuptph  EuGpqwwpnniuwydGinnipjwl pwné-
pwgdwlp:

unp Jwnnigynn 26Uptph EuGpgquwpnnibwyt-
wnnipjwl Jyepwpbpjw) wdtuwytpehu thnthnpunt-
pjnLtUUEpp NnLuwuwmwunwd punniuyt) Gu 2012p."
CI50.13330.2012 «CGupbph etpdwjhU wwown-
wwuntpeintt, CHwuI 23-02-2003-h  wpnhwlyw-
LUwgywd nwnppbpwyp» 2hbwpwpwlwl UnpdGnu
nL wunUltpp:

Ctuptph stGpdwjhu wywownwwunipjwlu Jwywn-
nwyh punpnigjwl  dwdwlwly Uwhiwagdnnp
wbtwp £ hwayh wnuh unpdtph wwhwugutpp.

o Uwpnnt gnpéniubnipjwl hwdwn, hugwbu
Lwlb wbhuninghwlwl Ywd YGugwnwihu
uwppwynpndGph ywwnpwd 2whwagnpédwl
hwdwp wuhpwdtwn Jdhypnyhdwih hwpw-
swihbnp,

Ctuph wwwnn Ynuuwnpniyghwubph sGpdw-
AU Ww2nwwunte|nLln,

funbwynipjwl UGppwhwlugdwl wwunuww-
unrpynLup,

Qtnnigdwl UL onwthnpudwl Uwwwmwyny
EuGpquuwwndwlu wprynltuwyGunnieniun,

Ctuph wwwnn Ynuunpniyghwubtph hnuw-
Lhnipyntup W Gpywpwytgnipniun:

Lnpuh wwhwughU hwdwwwuwunwuhuwunn sEndw-
Jhu - wpnyntbwyGunnipjwl  Jwywpnwyp hw)-
Jwnpyyned £ 2GUpEph ywwnnn Ynuuwnpniyghwub-
nh thwpptp lwpptph hwdwp Jh 2wpp twppt-
pwyutpny: Wu E° Ywd pun wdpnng 2GUph
FuGpquuwwndwl punhwuntp  wwhwsubph,
wd punn wywwnn Juwnnigywéplubph etpdwjhu
nhdwnpnrpintuubph Unpdwwnhywjhu wpdbputpp

rk Chao and CIiff Majersik, /ncreasing Thermal Performance and

Energy Efficiency of Buildings in Russia.: Problems and Solutions, Moscow: Centre on Energy Efficiency, 2007; b) Mark Chao, Building

Codes for Energy Efficiency: Review of world best practices and p.
Armenia, 2010.
Uju pwduh Uniep JEdwdwuwdp hhdujwé E Gpyne hGnlyw) wnp)

roposed steps toward a new code in Armenia, Yerevan: UNDP-

nipubph Ypw. w) Yurij Matrosov, Mark Chao and Cliff Majersik,

Increasing Thermal Performance and Energy Efficiency of Buildings in Russia. Problems and Solutions, Moscow: Centre on Energy
Efficiency, 2007 W p) Mark Chao, Building Codes for Energy Efficiency: Review of world best practices and proposed steps toward a new

code in Armenia, Yerevan: UNDP-Armenia, 2010.
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These codes are based on four key principles
for the creation of energy-efficient buildings:

1. Selection of a geometric form for the
building that reduces heat loss;

2. Reduction of demand for energy by in-
creasing thermal-performance levels, in-
cluding reduction of air permeability;

3. Provision of required air exchange with
the help of organized air intake;

4. Meeting remaining needs for energy in
the most effective manner.

The measures used to reduce energy con-
sumption for heating buildings may be a
combination of improved building-envelope
insulation; use of energy-efficient windows
and exterior doors; reduction of uncontrolled
air infiltration and permeability; etc.

As a consequence, major transformations
have taken place toward the production, sale,
and use of energy-efficient construction
materials and products, and changes in build-
ing design methods. Available evidence
shows that these new codes have made an
impact on the energy efficiency of buildings.

Figure 11 shows the total fuel consumption
for buildings constructed with codes in place
before 1995 and for those constructed with
codes after 2000. The graph shows that
buildings built with post-2000 codes consum-
ed 200 PJ of fuel for heating, whereas build-
ings built with pre-1995 codes consumed
about 350 PJ, almost 75% more fuel.
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pnid” bwhiwgéwihu W Uunpdwwnhy gnigwuhtiph
hwdwwwwnwuhpiwuntejwl unngdwl Lwwunw-
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Unuwgdwt pwpbiwynidp, EubGpgwwpnniuw-
o ywuwnthwlubph W wpwmwphu nnutph og-
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nnLpjwl Yypw:
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from those of the EU in that they focus mainly
on heating and ventilation issues. However,
they provide details on building thermal pro-
tection issues, in particular, non-homogeneity
of the building envelope and other circum-
stances. EU norms and standards reflect on
a broader range of relevant issues, including
building envelopes, heating, ventilation and
air conditioning, hot-water supply, and light-
ing, as well as renewable energy source use.
Recently, for building energy performance
and energy consumption assessment, Russia
is also addressing hot-water and power sup-

ply.

The Russian Ministry of Regional Develop-
ment (successor to the former Gosstro)) is-
sued Order Ne 262 “On Energy Efficiency
Requirements for Buildings and Structures”
(May 28, 2010), which mandates stricter
standards. Section 7 of this order states that:
“For new residential and public buildings for
the given years, the following reductions for
permitted specific energy consumption for
heating and ventilation are foreseen, relative
to the baseline: 15% starting in 2011; an ad-
ditional 15% (compared to baseline) starting
in 2016; another 10% starting in 2020”.

Armenia®'

Current building codes of the Republic of Ar-
menia can be divided into three groups:
building codes and rules (SNiPs) adopted
during the Soviet era; building codes (Build-
ing codes of the RoA) developed since inde-
pendence in 1991; inter-state building codes
developed by the State Construction Commit-
tee of the Russian Federation and submitted
to the Inter-state Scientific-technical Com-
mission of Standardization, Technical
Norming and Certification in Construction of
Newly Independent States (NIS) countries for
discussion and approval.

As of early 2013, there are two building codes
that have a direct impact on the energy
performance of buildings. These are the:

e Building Code of the RoA 1I-7.02-95

EuGpquwpnnibwybinnipjwl  nnluwunwljwl
unpdGpp wnwpptpynwd Bu GU unpdGphg wju
wnnwdny, np hhduwywunwd YGunpnuwunwd Gu
stnnigdwl W onwthnpudwl puunhputphu: Uhw-
dwdwlwy, Jwupwdwuunwd BU 2GUph ebndwjhu
ww2unwwuntejwl hwpgbpp, Jwutwynpwwbu,
hwodh wnubny 26uph wwuwnnn Ynuuwnpniyghw-
ubph wuhwdwutnnipjwl W wj] hwluqwdwlp-
utn: Uhugntn Gypnwywlwlu UnpdbGpu wlunpw-
nwnunwd GU puunhpubph  wybGlh punwpéwy
2pgswluwyhl, UGpwntiny 26Uptnh wwwnn Ynlu-
wnnniyghwutn, ¢bnnignid, onwthnfuntd L onn-
pwyned, nwp gpnwdwwnwlywpwpned W ntuwyn-
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wnpjnLpuGph ogunwgnpénid: QUujwd NnLuwu-
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wpnyntbwybunnipjwl punipwantph W EUEpgwu-
wwnUwl guwhwwndwU ntuGpinhdhyugdwl dw-
Jwlwly wpnpwnwnunud EUwl tnwp gpwdwiinw-
Jwpwpdwu W EEYnpwdwnwywpwpdwl puu-
nhputnhu:

NnLuwunwuh Ywplnipjwl Swnpwépwihlu qup-
guwguwl bwhiwpwnnieintup Uwhuyhu MGwn2huh
hpwdwhwenpnp) hpwwwpwyt] £ «CGuptph W
2huncpyniuubph EuGpgGnphywywu wpnntbwyt-
nnLpjwl wwhwlsubph dwuhub N°262 (28 dwjh-
uh 2010p.) hpwdwup, npny UwhuwwnBudnid Gu
wybh fuhuwin 2htwpwpwywu Unpdtp: Wn hpw-
Jdwuh 7-pn hnnJwénud wuynd E. «Lnp unnig-
ynn pluwytih W hwuwpwywlwu 26Uuptph hw-
Jwp gtnnigdwl U onwthnfuntejwl hwdwlwp-
gbpnud pwquwjhu g6h hwdGdwwnnipjwdp Eutn-
ghwjh nGuwywpwn éwhiubph hGnlyw| Yyndw-
wnndubpu BU poywnpynd’ 2011R.-hg ufuwé
15%, 2016-hg’ Wu [pwgnighs 15% (pwaqwjhu géh
dwywnpnwyhg) b 2020-hg uyuwé® u 10%»:

%Lujwumtuu:”

LEpYwjntdu 33 gnpénn 2htwpwpwlwl unwl-
nwnpwunutpp Yunptbih £ pwdwub| Gptp tudph. 2h-
LUwpwpwywUu UnpdGp W ywunuubp, npnup hwu-
tnwuwnyt| U nEnliu punphpnwjhu dwdwuwywon-
swunwd (CHul), >hUwpwpwywu Unpdtp (Ruw-
jwunwuh Swupwwbunnipjwl  2huwpwpwywl
unpdtp® 33¢VL), npnup punniuyt) GU 1991, wu-
Jwhunieinitu d6np pbptinig hGinn W UhpwGunw-
Ywl 2huwpwpwywl unpdtp, npnup Upwyyt Gu

% This section relies heavily on the following source: Arsen Karapetyan, Legal and regulatory framework related to energy efficiency of
buildings, building codes, infegrated building design approach, current barriers, recommendations for incentives, training needs for design

and educational entities, Yerevan, UNDP-Armenia, 2010.

Wju pwdlh Ujniep JESwdwuwdp hhdujwé E Gpyne hGnbiwp wnpyniph ypw. Upubl Ywpwwbnjwl «SEuptph EuGpgwhulwjnnnipjwup
wnusynn hpwjwywu Y Ywpgwynpnn nwpwp, 2hbwpwpwywl Unpdtpp W YwunUubpp, 2GUptph huwnbgpywéd Lwpuwgsdwu
Uninbgnudp, wnlw tungpunnuinubpp, wnwewnpyynn pupwllbpp, Lwhwagdwihu W nwndUwlywl hwunwwnnieniubbph  ybpw-

wwwnpwundwl Juphpubpp» (UU20 Iwjwuwnwl, 2010):
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Building physics of the building envelope:
Design norms;

e Building Code of the RoA 1V-12-02.01-04:
Heating, ventilation and air conditioning.

Neither, however, sets any energy-efficiency
standards. Armenia has adopted the Russian
Federation’s SNiP 23-02-2003 “Thermal Per-
formance of Buildings” (known in Armenia as
MSN 2.04-02-2004 “Thermal protection of
buildings™). This code, however, is not enfor-
ced. Since 2011, Armenia is reviewing it with
a view to harmonize it with EU requirements
for buildings’ energy efficiency.

According to the “National Program on Ener-
gy Saving and Renewable Energy” (2007)
and the “Government Action Plan for the Im-
plementation of the National Program on En-
ergy Saving and Renewable Energy” (2010),
40% of the potential for energy efficiency is
within residential and public buildings. To
realize these gains, Armenia would need to
adopt codes and find ways for the market to
respond to the demands of these codes.

NnLuwunwuh  Ywuniejwl  Shuwpwnniejwl
wGwnmwlywu yndhnth ynndhg b ubpywjwgyt) Gu
UM3 Gpyputph Unwunwpunwgdwl, nGhulhyw-
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2013R. uygph npnipjwdp wnyw U 2huwnpwpws-
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innLpjwl ypw: Huwup Gu.

e 33 >hUwpwpwywu unpdbp 3I3CL 11-7.02-95.
Chuwpwpwlwl  gGpdwdhghyw  2GURGPhH
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unnpdtp, W

e 33 HhUwpwpwywl Uunpdtp 3IRCL  IV-12-
02.01-04. 2Gnnignwd, onwthnfuniejntu W
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Lnpdtphg ng UGYU, wjuntwdBuwjupy, sh uwhdw-
unwd EuGpgqwwpnnibwybunniejwl npuEt unwu-
nwpwu: Iwjwunwup h ntGdu 33 pwnwpwhunt-
rJjwlU Uwhiwpwnpnijwlu Ynnd £ pdGwpytp Nne-
uwuwnwluh Ywunipjwl  «GGuptph  etpdwjhu
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2004): Un unpdtnp, uwlwju, nbnlu ¢6U Yhpwn-
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np' UJwwh nluBLwiny npwlug UbGpnwuwytg-

Jwl wwhwUuslu EuGpgqwwpnnibwybunniejwl Gypnwywywl unpdtph hGwn, uwywju nbn sh Utn
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nnLejwl utnnidh 2nipe 40%-p pwadhlu E puyunid puwyth W hwuwpwywywl 26uptphu: Wn uGpnt-
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BOX. OLDEST RECORDED BUILDING
CODES

Building codes have a long history. What is
generally accepted as the first building code
was in the Code of Hammurabi, 1772 BC, which
specified:

229. If a builder builds a house for some-
one, and does not construct it properly, and
the house which he built falls in and Kills its
owner, then that builder shall be put to
death.

230. If it kills the son of the owner, the son
of that builder shall be put to death.

231. If it kills a slave of the owner, then he
shall pay, slave for slave, to the owner of
the house.

232. If it ruins goods, he shall make com-
pensation for all that has been ruined, and
inasmuch as he did not construct properly
this house which he built and it fell, he shall
re-erect the house from his own means.

233. If a builder builds a house for some-
one, even though he has not yet completed
it; if then the walls seem toppling, the build-
er must make the walls solid from his own
means.

The Law of Moses stipulated a specific con-
struction requirement that is also an early form
of a building code. The Bible book of Deu-
teronomy, chapter 22 verse 8, states:

"When thou buildest a new house, then thou
shalt make a battlement for thy roof, that
thou bring not blood upon thine house, if
any man fall from thence."

Many countries or cities have set rules for the
construction of new buildings to prevent dev-
astating urban fires, epidemics or other health
problems, or collapse following catastrophes
such as earthquakes or hurricanes. Compared
to these, energy-efficiency regulations for new
buildings are new, having only emerged in de-
veloped countries in the 1960s and 1970s.

LEMTPC. 3PCUSUYYUD 3LUANF3L
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Reading List | Cuptpgwunipjwl UjnLptN

William McDonough and Michael Braungart, Cradle to Cradle: Remaking the Way We Make Things,

London: Vintage, 2009. (Book)

James Wines, Green Architecture, New York: Taschen America, 1999. (book | ghnp)

EU Regulations on Energy Efficiency of Buildings (Website)
http://ec.europa.eu/energy/efficiency/buildings/buildings_en.htm

EU Concerto, energy solutions for smart cities and communities (website | yGp-Ywjp)

http://www.concerto.eu
Audiovisual Material

Willian McDonough: Cradle-to-cradle design
http://www.ted.com/talks/william_mcdonough_o
n_cradle_to_cradle_design

Adaptive Reuse
http://www.pbs.org/e2/episodes/211_adaptive_r
euse_netherlands_trailer.html

Super Use
http://www.pbs.org/e2/episodes/306_super_use
_trailer.html

Discussion Questions

1. What comments can you make on
McDonough and Braungart’s argument that
many, if not most, of our environmental
problems today result from failure of design
and not insufficient knowledge about solu-
tions?

2. What are some reasons as to why
professional  organizations  such as
ASHRAE develop voluntary standards?

3. There is a proliferation of building rating
and certification systems. Most notable
ones are LEED, BREAM, and Passivhaus.
What are your thoughts on these systems?

4. What kind of connection or inter-relationship
can exist between voluntary standards and
government regulations?
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e_trailer.html

Rwnpgbp pwbwybabEph hwdwp

1. huswb°u Ywpnn Gp UGYUwpwlut] Upnnun-
Jh W Epnugqwpunh wunnwdp, np 2ppwlw
dhgwywjph Utpywjhu fulnhputph b6
dwup, Get ng pninpp ywjdwluwynpywsd
GUu ptph Uwhiwgdnudny W [nuéndutph
JwuhU wupwywpwn ghinbhpny:

2. Npn°up Gu wuwuwndwnubnn, nn
Jwulwghnwwu YwqdwyGpwnipnLuut-
np, huswbu ASHRAE-U, Jpwynwd BU Yw-
dwynp hpwlwlwgdwU unwunwpwnubn:

3. Cupwund £ pEUptnph nEjinhugquynpdwl W
ubpinhdpyugdwl hwdwlwpqgbph pninu
qunpgwgntd: Unwyb] wyuwnnt Gu LEED,
BREAM W Passivehaus: h°Us Jwnpnn Gp
wub| wyn hwdwywpgbph Jwuhl:

4. huswhuhu Yupnn E Ut yuwwp Ywd thn-
puwagnbniejntup ywdwynp unwlnwnun-
ubph L wEwnwywl Ywpgwynpnn wywntph
dhple:



	Blank Page


<<

  /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

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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



