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= Spotreba energie v budovach
— Je spotreba v budovach dulezita? Co nam povi statistiky?
— Jaké jsou moznosti sniZzovani nakladu a snizovani
spotreby?
— ZEB Zero Energy Buildings
* Hodnoceni, Setrné budovy (trvale udrzitelny rozvoj)
— Certifikace a zpusoby hodnoceni
— Energeticka spotfeba — jeden z KPI posouzeni budovy
— Hodnoceni Setrnosti jako soucast CAFM
* Energeticky management
— Stavebni fyzika
— Snizovani nakladu, snizovani spotreby
— Vyroba energii v budovach
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Energeticka bilance Zeme

Odrazeno atmosférou: 6%
Odrazeno oblacnosti: 20%

Odrazy zemského povrchu: 4%

Y

\
\

Vstupni
energie
Slunce: Vyzafovani do vesmiru oblacnosti a atmosférou 64%

1366 W/m?2 Pfimé vyzafovani Zemi: 6%
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iﬂter storage in the atmosphere % Condensation
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http://upload.wikimedia.org/wikipedia/commons/9/94/Water_cycle.png

Energeticka situace?
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14,8 MWh / ob¢an a rok 60 TWh el. Energie
2500 kWh / domacnost

(ien elektina) 88 TWh zemni plyn

Figure 1-3 Eleciricity Use by Sector, 2005-203013

Buildings [l Industry I Transportation

Spotreba pres uspory, chytré
zdroje, efektivnéjsi a Setrnéjsi
pristroje i Setrné budovy
POROSTE.

Zdroj: US Dept. of Energy
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Kde sniZzovat spotieby? PROC? MA TO CENU?

Spotreba energie v EU
12-18%
administrativni
budovy

Spotieba kWh/(m?2.rok)
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Globalni vyzvy trvale udrzitelného rozvoje a .S

energetickych spotfeb. ‘s

Ce

Socialni odpovédnost
firem,
VySSi hodnota majetku

a ARCHIBUS vedouci

celkové kalkulaci sklenikovych plynu

niciativa veden

<_

Energetické a

Environmentalni
cile

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Spotrebu lze optimalizovat pouze

W, individualnim pristupem ke kazdé budové. . '

0«x0+x0-=-0

Pocet hlav Plocha v m? Roc¢ni energeticke Celkové rocni
osazenstva na hlavu naklady na m? naklady na energie

POCATEK 1000 26 m2 300 K&/m? 7.800.000 K¢&

KONEC 20 m?2 270 Ké/m? 4.860.000 K¢

USPORY 10% 23% 10% 38%
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Moznosti USpdKA
10

Strategie Operativa
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Optimalizace ploch
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Energy Management

,Co nelze zmérit, nelze ridit"

Elevators

Data a analyzy Jak uspofrit energie — chlazeni

Méreni spotreb }
L1 Neprechladit

V zavislosti na vyuzivani plochy definujte limity.
Kancelare obycejné 21 — 23°C

Nechlad’'te nevyuzivané mistnosti. Sklady, chodby a
plochy, kde dochazi k fyzické pracovni ¢innosti maji mit
niz3iteplotu. Zredukujte topeni chlazeni na vikendy.
Udrzujte vzduchotechnické systémy. Udrzujte funkéni
klapky, Cistéte miizky k optimalnimu proudéni vzduchu.
Senzory. Dbejte na jejich spravné umisténi, aby
odrazely vérné teplotu v prostoru.

Zamezte otevirani oken v teplém pocasi. Pfedchlazujte.
Zamezte ¢innosti ventilatora pri otevienych oknech.

Equip’t Room

Equip’t Room

(W

| Datacentre

oo O O

. Elektroméry (28)

Plynoméry (3)
+ Vodomeéry (3)

Jak usporit energie — osvétleni

! Zhasinejte v nevyuzivanych plochach. Soustredte se na
12 Months Total Consumption (KWh) chodby, WC a socialky, implementujte automatické
systémy zhasinani vSude, kde to jde. Implementujte
systémy pro detekci osob.
! Pouzivejte jenom takovou intenzitu osvétleni, kterou
potiebujete (chodby), vyuzivejte lokalni osvétleni a
detekci pritomnosti s centralnim ovladanim.

o b M fer Mey dm b A ey Ot Mo Do h 1 V8ude, kde to jde, pouzivejte denniho osvétleni.
" Nezanedbavejte Cistotu oken a svétlika.
= | ——— _ _ Ew:: -1 Udrzujte Cista osvétlovaci télesa. Prach snizuje jejich
o :"::7 uéinnost. Pouzivejte uspornych osvétlovacich
B téles, vypoctéte navratnost LED osvétleni a vyuzijte
) jich, 1ze-li

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Nastroj pro vyhodnoceni spotreb — CAFM SW

4-| Utility Cost by Type I Utilty Cost with Consumption | Electric Costwith Rate | Gas Costwith Rate | Electic Load Factor | Electric Consumption with Model | Electic Demand with Model | Gas Con +
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Grafické zobrazeni ¢asové zavislych hodnot (naklady a spotreba), zobrazené
vyse, zjednodusuje vizualizaci a analyzu. UmoZznuje porovnavat casova obdobi a jednotlivé

budowvy.a tvolit strategie
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Nastroj pro vyhodnoceni spotreb — CAFM SW

ﬂ Utility Cost by Type I Utility Cost with Consumption I Electric Cost with Rate I Gas Costwith Rate I Electric Load Factor I Electric Consumption with Model I Electric Demand with Model I Gi E

Utility Cost by Type - MARKET »Data | »DOC | = Refresh

155,943

ELECTRIC: 82.4%
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B ewectric [ Gas-nNATURAL  [J] wATER

Grafické zobrazeni naklad( na spotiebu dle typu média.
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Nastroj pro vyhodnoceni spotreb — CAFM SW

Auswertungsparameter

Auswertungstiefe: | Raum v
Periode: ilﬁdnaf -

Startdatum: io1,o1.2009
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e |
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)
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[
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Tato iniciativa midze byt prospésna pro mnoho profesi..

Energy Asset Work Order Facilities Real
Management Management Management Estate

Space

Management

Facility
&D Facility  Technician

b{\ﬂ ﬂ = Collect energy information

and identify savings and
efficiency opportunities

Building
Campus

- Capture building
equipment events and

apply analytics

Integrated
Facility Management
and

w3

Facility -ii Operations gy Smarter Buildings - Maintain assets for optimal
Manager m% efficiency and performance
Eneray « Optimize Facility
¥

Data Center
Manager

.

Manager Management Services fo

Real Estate . reduce energy, operating
Manager pace costs and total cost of

Flanner ;
ﬂWT'IEFSI"IIp

Data Center

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Vix
( E ' )3

"M ARCHIBUS EM.

¢ .| * Vypocitava normalizovanou spotfebu a generuje trendy a vyvoj
KPI charakterizujicich spotfeby pro plochy s riznymi vnéjSimi
podminkami, velikosti klimatem, atd.

* Vyhledava chyby v u€tech porovnanim korelacnich dat

« Predklada spravné zrnita data o spotfebach tak, aby byla
pouzitelna k vyjednavani o tarifech s dodavateli. o e

 Porovnava plochy, které maji anomalni jednotkovou spotiebu
—  pro dany typ energie

 Sméruje napravné akce a pracovni pfikazy k zodpovédnym
osobam a sleduje, zda byly spravné vykonany.

« Ladi plan energetického managementu s ostatnimi strategiemi
podniku

A RC H I B U S Celosvétovy lidr v feSenich pro Fizeni infrastruktury a facility management © 2011 ARCHIBUS, Inc. Al rights reserved.
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Geografickeé rozlozeni spotreby.
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Energeticka setrnost nabizi reseni

global scenario: development of primary energy
consumption under the two scenarios
(‘EFFICIENCY’ = REDUCTION COMPARED TO THE REFERENCE SCENARIO)

1,000,000
900,000
800,000
700,000
600,000
500,000 !

400,000 — = = ' m

300,000 - ol - 5.

200,000 "

S Hnnnkl
PIa 0 -

REFE[R] REFE[R] REFE[R] REF E[R] REFE[R] REFE[R]

2005 2010 2020 2030 2040 2050
O ‘EFFICIENCY” ® HYDRO

@ O0CEAN ENERGY @ NATURAL GAS

® GEOTHERMAL @ CRUDE OIL

® SOLAR @® coaL

® BIOMASS @® NUCLEAR

@® wiInD

A RC H I B U S Celosvétovy lidr v feSenich pro Fizeni infrastruktury a facility management © 2011 ARCHIBUS, Inc. All rights reserved.
I



| \V/yvoj spotfeby sleduje vyvoj populace{.;
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iﬂter storage in the atmosphere % Condensation
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Uspory energii v budovéach 41 — 48 % spotieby

Hlavni zasady uspor v budovach.

1. Spravovat pouze potfebné plochy (existuje umera mezi plochou a
cenou a spotrebou).

2. VSude, kde to Ize aplikovat, pouzivat jako jednotku ,flexibilni
pracovni misto®, nikoliv budovu.

3. Navrh budovy anebo jeji rekonstrukce by mel mit v tymu experty na
Facility Management, energetiku a techniku prostfedi a mel by
vycCislovat provozni naklady.

4. Navrh budovy musi byt spravne lokalizovan s optimalnim rozvrzenim
ploch i z hlediska vytapeni, zastineni a osvetleni.

5. Sprava a udrzba, takové budovy je kontinualni Cinnosti s vlastnim

odbornym aparatem a metodikami.

. ZvySovat kvalitu prostfedi a sluzeb za sniZzovani nakladu.

. Existence integrovaneho systemu rizeni budovy a

infrastruktury, ktery se umi ucit.

Navrhovat a vyhodnocovat Usporné projekty, komplexni pohled.

. Pouzivat ,best practice”.

~N O

© o

] !
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?ffﬂ Oblasti EM

-

Energy Performance Building Directive Il (kvéten 2010)
= Dor. 2020 snizeni spotieby energie v budovach o 20%

= Nové energetické audity, modernizace narodni legislativy
= (Odr. 2018 — nové budovy a budovy ze 60% rekonstruovaneé — nulova spotreba

Stanoveni minimalnich pozadavkl na energetickou naro¢nost
Clenské staty pfijmou opatieni nezbytna k zaijisténi toho, aby minimalni poZadavky na energetickou
narocnost budov nebo ucelenych Casti budov byly stanoveny za uCelem dosazeni nakladové
optimalnich urovni. Energeticka naro¢nost se vypocita podle metody uvedené v Clanku 3. Nakladové
optimalni urovné se vypoctou v souladu se srovnavacim metodickym ramcem uvedenym v Clanku

5, jakmile bude tento ramec zaveden.
S S S —

Strategie Operativa

Clenské staty zajisti, aby:
a) do 31. prosince 2020 vSechny noveé budovy byly budovami s témér nulovou spotfebou energie a
b) po dni 31. prosince 2018 noveé budovy uzivané a vlastnéné organy verejné moci byly budovami s

témér nulovou spotifebou energie.

—
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NERERACInESE Il

- EPBD Il — 20-20 direktiva. UV EU, Iniciativa Sance pro budovy
- Celkové snizeni emisi 0 20%, 20% podil energie z OZE
- Dor. 2020 snizeni spotfeby v budovach o 20%

Vladni Dislokacni Komise 2007:
,2Ulozit vSem ustfednim organum statni spravy provést audity zamérené na
ucelnost a efektivnost vyuzivani administrativnich objektu ve vlastnictvi
statu, ke kterym maji prislusnost hospodarit, ale i uzitnych a kancelarskych
ploch, které uzivaji na zakladé najemnich €i jinych smluvnich vztahu®.
- Vyuzit federalnich nakupnich preferenci a dalSich nastroju k upfednostriovani
produktu, které ve vyrobnim procesu zanechavaji minimalni emise a energie.

- AdalSi moznosti k rozvinuti praxi trvale udrziteIného rozvoje for encouraging
sustainable practices and reducing greenhouse gas emissions

. FRANCIE, BELGIE, ITALIE, NEMECKO, RAKOUSKO vnitini predpisy
téchto statu zajistuji integrovany systém Fizeni sluzeb spojenych s existenci a provozem

budov, v€etné hospodareni s energiemi. Ve vSech téchto statech existuje strategicka vize, ktera
PREKRACUJE POZADAVKY EPBD II.

)4 A
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Jak najit max. profit?

Vyplné otvor

Tepelné technické vl. svislych
konstrukci.
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Obvodovy plast’ a konstrukce budovy se staly tak

efektivnimi, ze umoznuji spotiebu mensi nez 50 kWh/m?/rok
k docileni idealniho tepelného komfortu.

Nové izolaCni materialy: jsou tenci a
schopné uchovavat energii

* nano porézni silikaty

* PCM materialy

- zed
Kapky parafinu

Efektivni odstranéni tepelnych
mostU (napojeni zdi, styk
ruznych konstrukci, kovovych
konstrukci, hlinikovych ramu)
Cimz Ize dosahnou odstranéni
az 30% tepelnych ztrat.

Vysoce izola¢ni a aktivni

zaskleni:

» Dvojité zaskleni s vakuem:
en. ztraty = 0,5 W/m?/°C —
ekvivalent zdi

* Thermo chromium :

prerusuje tepelny tok mezi 20

A7 A0

as Vv 70
Celosvétovy lidr v feSenich pro fizeni infrastruktury a facility management
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: Svéﬂnvodné

kabely pro vnitini _' el

osvétleni

RRE A

(Zasobnik na destovou |
vodu. PouZiti napf. pro
zavlahy €i myti aut.

Geotermalni chlazeni
umisténé pouze 3

stopy pod povrchem izolaénimi

vlastnostmi

Vypiné otvori -
s nejlepsimi

Dum s nulovou spotrebou

Solarni |[ Tepelné bariéra
fotovoltaicke Clanky ||  tyofen4 vodou
|pro vyrobu elektriny

: Absorpce
larniho tepla

Podzemni
tepelny slouzicl k ohfevu

zasobnik vzduchu vodou.

Dvouvrstvé potrubi
slouzici k chlazeni
vzduchu vodou

Domovni rozvody elektfiny
obsahuji nabijeci zasuvku
pro elektromobil.
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Zpusoby hodnoceni - Green

The German Sustarablz Buliding Certficate was Infizlly developed
for new ofice 2nd administration bulkdings. n version 2008, which
amerged Fom the piot phase of the certtfication system, the ss-

tamahiliy of offics and adminstrzton bukdngs & evaiuated bsed
on 49 oftera,

The Toplcs

Theese miteria ae distribuied ameng the & topics of the system. Five
of the topics fiow into the #inal orede: Ecological Quelity, Economl-
cal Quality, Sooo-uttural and Functioral Gualty, Technical Qualty,
and Quality of the Process. The Quality of the Location = ealuatd
seqarately. It & not included in the overall evduation of the build-
Ing's quality, s that each bullding can be evabated rdependent of
s location.

Evaluatlon Matrix

Each riterion can be 2ssigned 2 magmum of 10 points, depending
on the dorumented or calrulated qualiy. All oiena e weighied
witth 2 factor from 0 6o 3, berause individuz] criterta ark treated
25 elther move of less relant. The evaluztion mairix on page 11
shiows the stnuciure of the system. The degree of compliance with
the requirements of the certification b5 caiulated n aomdance
witth the evaluation matrie.

The adwantage of the certificate Is the transparency for
owmer, operators, and wsers of a building.

BASICS FOR NEW CONSTRUCTION OF OFFICE AND
ADMINISTRATION BUILDINGS, VERSION 2008
d

Evaluation

From 3 toial degree of compliznce of

- 50 %, the bronze certificate & awanded
— B5 % for sihver

— B9 % for gold

Altenamvely, the iotal degree of compliance 5 indicaied by 2 gade
3 total degres of mmpllaree of

— 5% comesponds 1o grade 1,0

- B0 % comesponds 0 1.5

- 65 % oomesponds B0 2.0

&n entire bulkding at 2 glance: A software-generated evabation
diagram ricely summarizes the results of the topics and indwvidua
itea.

v Pouzité
Anaterialy
Points

equired
equired

zeni kvality
stredi, odpa
dy

e e b e = e e e e e

1

iovativnost
Points n é.vrh u a
#drzitelnost

Points
1-4
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KA

=y

Zivotni prostredi
uziti pfirodnich zdrojl
ochrana pfed znecisténim
(vzduch, voda, tzemi. odpady)

Umisténi a funkce stavby, jeji

prizplsobivost a Zivotnost, jeji
orientace, forma a struktura, jeji PROEIT
Vytépénl' a vétrani a pOUilté uspora nakladd
materialy - to vSe dohromady ma ekonomicky ruist
dopad na mnozstvi energie nutné véda a vyzkum

k vystavbé, na udrzbu, provoz a na

cestovani do a z budovy

NORMAN FOSTER
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Vliv zmén vnejsich podminek — Normalizace
spotreby podle Degree day
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ZEB — budovy s témérf nulovou spotfebou! IKA

Evropské a narodni politiky smer
a Setrnému vyuzivani prirodnich 2
odpovidaly potrebam doby, ale ne
budouci.

Narodni energeticka politika a be
dovozu, diverzifikace dodavatell (
odpovidajici potfebam a k zivotni

stratec

Vyvoj technologii, které podporuji diverzifikované zdroje,
poskytuji spolehlivé dodavky z riznych zdroji s cilem
snizit a zefektivnit vyuziti energii v budoveé.

Energeticka
uspornost a OZE

V t nizkonaklad techniky
ai ologie, které n em
meé treby a produk budové.
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Prihegore P

Inside

PV Cell Optical System Air/Argon

.
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Lokalita
svétovy
struktur
ukéni m
Orienta
zastiné
—

Hot Air Overhangs
* I~ Evaporative Cooling Pads Daylighting
Cool ~
Tower
\ Operable Windows
Matural

by Downdraft

Radiant Ceiling Panels Trombe Wall o
= Cool Air Heating

Source: NEEL and NPS drawings.
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Produkce energie v budové - OZE (IKA

1. Solarni energie
. Fotovoltaika
. Solarni ohfev vody TUV
2. Energie vétru
3. Biomasa a druhotné (termalni) vyuZziti odpadu
. Neuzivana drevni hmota - Peletky
. Sloni trava, obilni slama, stovik, cukrovka, pSenice, kukurice, fepka
. Biomasa, spalovani kanaliza¢nich kalu, vyroba plynu ve skladkach
odpadu
4. Geotermalni energie
. Tepelna Cerpadla voda, vzduch
. Chlazeni pfirodni vodou, vyuZziti destoveé vody
. Geotermalni elektrarny, vyroba teplé vody
5. Odpady
. Rekuperace odpadniho tepla (z datovych center)
. KlimatizaCni odpadni teplo z prostor
. Kogeneracni jednotky

A RC H I B U S Celosvétovy lidr v feSenich pro Fizeni infrastruktury a facility management © 2011 ARCHIBUS, Inc. All rights reserved.
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» Konecna spotieba energie:
cca 1120 P

» Uspory v obytnych

budovach: 142 PJ (60%, Rl
zejména vytapéni) 5 100 N\

800 000 Sceénar A - vysoky
» Uspory v nereziden¢nim o
sektoru: 33 PJ (45%) oo
o Uspory V prﬁmys'u: 95 PJ n 205 20 25 20 2z5 AN W5 240 A4 2050

(23%)

—4- SCEndr E - nizky
Scenar D - nizky stfedni
—B- Scéndr C -stredni

SEVEnN pro Pacesovu komisi, 2008 (graf);
Porsenna, 2007 (hodnoty);
Ekowatt a Enviros, 2008 (pramysl)

Zdroj: SANCE PRO BUDOVY

"ARCHIBUS.
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_. Kalkulace potfebného zdroje dle EPBD:!

o i

Pri ucinnosti 15% by
celkovou energetickou
spotfebu Zemé

% . | zajistila plocha cCtverce
/ win | 0 hran& 807 km?

silicon

Termickeé solarni

10**9 /
(130*0,15*3600*24*
365) = 1,655 m’
[J/(J/s*mz*l*s/r = Budova Centrala, primérna
m*)] spotfeba 50 kWh/m?/rok

Celkova spotfeba 1 mil kWh/
rok, tj. 1000 MWh

Kdybychom

Primérna intenzita slunecni energie

V mirném pasmu je ve 24 hodinovém

Praméru 130 W/m?2 (108-140) dOOpI'anV chtéli
vyrobit 1000 MWh

21.3. celodenni primér 202 W/m2 rocne, ze soldrnich

21.6. celodenni primér 329 W/m2 Zerjfl, budeme

21.9 celodenni pramér 180 W/m2 - 2
potfebovat cca 2 m

" solarnich panell
Budova 20000m
Solarni tepelné kolektory maji
Geinnost okolo 50 % (30 — 70)
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1 1 1
12013 1 2015 12020
: «Nizkoenergeticky : Lpasivni didm™ : LdUm s témér
, dim® . , hulovou spotfebou®
[ I I
[ I I
. Mérnd potfeba tepla na i 3 1 15 kWh/m'rok (BD) 1, . . .
. kritérium wtdpéni ; 50 kWh/mrok ' 20 kKWh/mProk (RD) ' (z0istdva)
- [ I I
| I I
(=]
[ I I
E Spotfeba primdrni i i i
i inéni i i I
5 Il kritérium cIerae 1o oS . ' 60kWh/mirok | (zdistdva)
o chiazeni, vetrani a . | |
E pripravu teplé vody . . !
i i T
= i i i
Podil obnovitelnych I I I 3
- ) : dpol i
111, kritérium zdrojii na celkoveé i ' ' nanffl:;:;E
spotfebé energie : : : P

i

g - Easteiné Soucinitel prostupu tepla
D (do60%obalky)  konstrukci

o

-

v

=

E - celkové Mérnd potfeba tepla na
w (nad 60% obdlky) vytdpéni

o

1
I Dneini doporuéené 1 Dneini cilové I
! hodnoty U se stanou ! hodnoty U se stanou ' (zdstava)
: poZadovanymi : poiadovanymi :
1 - 1 \
I I ! \
1 40 kWh/m’rok (PD) 1 20 kWh/m‘rok (PD) |
:55 kwh/m’rok (BD) : 30 kwh/m’rok (BD) : (zlistava) )
; 70 kWh/m’rok (RD) |, 40 kWh/m’rok (RD) |

!
1 1 1 i
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Global Energy and Sustainability at JC

Yo, Initiatives for the ARCHIBUS - Johnson Controls Communig

Sustainability: Our Definition

4 N

economic
prosperity

Managing
to the

Triple
Bottom Line

social
responsibility

. /

3 Strateqies

o Reduce global environmental footprint of our own operations
o Work with suppliers to improve sustainability of the supply chain

o Achieve competitive advantage from our environmentally responsible
products and services

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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o Reduce our global environmental footprint

~ Global Enterprise Monitoring and Reporting

Energy & Emissions

Utility Bills
y Management System

Best
Bus:qess
Practices

-EQUs
- Energy allocation

IIE f Eleryiniy brube
= pre— 0 e oy oo O
I M wisgperctte g W itog b o g 3
L —— i
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- Utility module

Sustainability
Scorecard

- GHG inventory module
- Projects module
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Fatwd On
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i Toidl Liiliec
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(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Global Energy and Sustainability at JG

Actions to be undertaken to reduce impact on climaig

o Reduce our global environmental footprint
Actions we’ve taken to reduce our climate impact

. F ! / F

Carbon Employee Sq. ft. Mt CO.e
—— X
Intensity Revenue Employee Btu
(MtCO.e /$ N _ : _ _ VAN
Revenue) '
- Workspace Energy Renewable
* Measurement & = Space optimization * Integrated design - On-site
reporting tools and consolidation . renewable
i s——" * Energy efficiency ener
&= se=— oo | = Business process retrofits 9y
= |- - | improvement * Decrease
S, | * Energy hunt :
o refrigerant
. - | = Scrap reduction in ,
) : battery plants * Industrial process leakage at
INANNNNRNRARA: VP change HVAC factories

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Global Energy and Sustainability at JG

Environmental Management of Supply Chaiiggs

oWork with suppliers to improve the eco-efficiency of the supply chain
Supply Chain Initiatives

* JCI| Rating Survey - Internal initiative that will help JCI engage
suppliers in establishing internal sustainability initiatives and identify
leading supplier companies

= Carbon Disclosure Project (CDP) — Third party tool to engage
suppliers in sustainability reporting

* JCI| Supplier Leadership Awards — Recognizing the leadership of
outstanding organizations

Our suppliers

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Global Energy and Sustainability at JC

Environmental Management of Supply Chélﬁs

oWDrk with suppliers to improve the eco-efficiency of the supply chain
Supply Chain Emissions (Scope 3)

Upstream Emissions Downstream Emissions

1. Purchased goods & services E 9. Transportation & distribution

2. Capital goods W 10. Processing of sold products E
3. Fuel & energy-related activities @ 11. Use of sold products @\
4. Transportation & distribution Sl 12 End-oflife freatment of sold products n
5. Waste generated in operations i' 13. Downstream leased assets d

6. Business travel + 14. Franchises ‘

7. Employee commuting " 15. Investments

8. Upstream leased assets d

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Global Energy and Sustainability at JC

Sustainability Management Syste gy '

o Competitive advantage from sustainable products and services for customers
Organizations need a sustainability management system

Communications

Sl Projects
& &

the

HELE] Triple A Programs

Bottom Line

Information & Analysis

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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Global Energy and Sustainability at JC

Sustainability Management Syste gy '

o Competitive advantage from sustainable products and services for customers
Organizations need a sustainability management system

Managing to the triple bottom line by integrating the work of managing your operating costs,
reducing your environmental footprint, and engaging and educating your stakeholders

_H
Building Automation
& System Integration

Energy-Efficient
HVAC Equipment
Energy-Centered
Maintenance & Repair
Facility & Real Estate
Management
Techno-Commissioning
Equipment Retrofits

Performance
Contracting

/"

Sustainability

Governance

/ Corporate Sustainability: \

g
o
®
B
3
:

Gas Strategy |
- : eeonom
Green Building prosperity
Policies

the

Energy Sourcing Trinle

Bottom Line

Work Place
Optimization

__,..
- -

L
Managing ]
I
.'|

Real Estate
Portfolio Planning

\ Renewable Energy
Utility Bill Asset Bench- | Energy & Emissions | Fault Detection ./
Management | Management] marking §} Tracking & Reporting] & Diagnostics
—— . . e

(Courtesy of Johnson Controls, ARCHIBUS, and Others)
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