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The all-changing
perspective

HERETHRA

«Earthrise» shows our
planet in its full beauty, the
consciousness of a closed
system first had to emerge
at that time.
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«The Overview-Effect»
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Excessive consumerism and
a society that has gone off
the tracks
HEREHIL— MR
B ENEERIE

The mindset in the
construction sector also
needs to change
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How much waste does Switzerland produce each year? 400
InTBEE~S DLR? o
Switzerland produces

- -
approx. 24 million tonnes ﬁa HE Tk =
of waste per year = SONDERABFALL {373 KURSCHLWM 75 g

10% (2,4 MID. T) : 1% (0,2 MI0. T)

Is equivalent to 2860 kg 10% o] 5 FH 0% o] F& H
per head and year, of o 5 \
which is 700 kg municipal ‘
waste (household waste)
and 1900 kg construction 2/3 Bauabfall (65 %)

waste. .
mtgERnscEa W SRR e
BA I]EEE{]:[;_\‘—L;[:_& - *E é’ q'—' SIEDLUNGSABFALL : S BAUABFALL 65%

24% (5,7 MI0.T) —_ N 65% (15,5 MIO. T) (0}
EAEEZSBO/AE , ﬁ %—(Eilljﬂ davon 80% verwertet 2 62 Mio. T
1700 FF 2R BHIE, C TEm O soxaEm
1900/ T R EFHIE . °

INITIAL POSITION Bk AR
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Greenhouse Gas Emissions by 2020: 20 Mio. t CO,-Equivalent (B A |4tk 4E)

Total 43.4 Mio. t CO,-Equivalent

£]20204F 2 1 B3R = SAHE
BB 4GB _ SRy =

Transport 32% (1%, 2020-Target -10%)
T1832%  (+1%, 2020- B £R-10%))
m_ Building 24% (-34%, 2020-Target-40%)
B 41 24% (-34%, 2020- B £7-40%)

- Industry 25% (-14%, 2020-Target -15%) O z

ﬁ \ 9% (-14% _ = -15%
T Al 25% (-14%, 2020- B #R -15%) 3 M ‘

Other 19% (0%, 2020-Target -10%) ' ; ; - . . |
B 14 10% (0% 2020-B 45 -10% 1990 95 00 05 10 15 2018

EMBODIED CARBON EMISSIONS IN SWISS BUILDINGS R

B 2 BRHE
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Greenhouse Gas
Emissions:
Embodied carbon

Importance grows

constantly
= SRR

A il ‘ " B Embodied carbon, (materials) B Operating carbon (energy)
[REmNERMEARTIEK BAT (HE) EEW (RE)

EMBODIED CARBON EMISSIONS IN SWISS BUILDINGS W i
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CABR EEY = Luzern
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Scale levels 1= 7K — b

How do we plan sustainable cities?
FATT AN 4T R K o FF SR 7 ?

—  Reduce land consumption & /> T {5

—  Reuse structures E S FHER LD

—  Plan cool urban spaces ¥ %/J75 38 A3 TH =5 [8)

How do we construct sustainable buildings?
BN EETIFEER?

—  Create biodiverse living spaces €li& 4 75 Z ML 4 JE =S 8]
—  Promote sufficiency & 1B X B 2

—  Avoid demolition B G 3 I

onziP!
‘(‘ias na
raft

(T\ e
s

How do we construct sustainable details?
B A a7 B 1E T $F LA EB?

—  Repair instead of replace (IR B A Z Eik

—  Use little material £ FR 0] g/ g944 8L

—  Use resource-saving building materials £ B 53X &44

THE BIGGEST LEVERS FOR SUEAINABE CONSTRUCTION Efﬁ;sfﬁ

RKKE



THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING

v v iz exmazieen intep skatisimocm-, EETRERER G: @oeornsaews -] Empam HSLU {Hochschule 3 R A T B

Bundesrat soll Mieter entlasten Confederation, canton,

Sanierungen Wilzen Hauseigentiimer Sanierungskosten zu stark auf die Mieter ab? Eine neue Bundesstudie befeuert einen alten Streit. Stadt municipa | it
Luzern pality

Klimaschutz kann wehiun. Ein  Klmaschutz die Schraubeanzie-  gel zu 50 bis 70 Prozent als = —mes ragch handelne,  Mieterverband nicht: «indermo-  zeregen, halt er in einer Mitel- Stadtrat ﬁ ;Ig J\H bi‘j'ﬂ?

Haushesitzer moderndsiert sein  hen, und just beim Wohnen be-  vermehrende Investiione: “-mal. mentanen Sieation mit den  lung fest. Er kritistent auch die in y )

Gebaude fiir 35 Millionen Fran-  steht ein grosser Hebel: Der Ge-  steht es In der entsprechy e b d —-nd Anlagenostand  der Smdie gewihlie Methodik als

ken. Ein Viertel davon entf@lltanf biudepark 15t fir ein Drictel des  Verordmng - selt 1577, r tragt d . T 7y relne Augenvischerels, komme

Massnahmen, die den Energlever-  CO2-A der Schwedz und " Line. ©~thi nhne Schét- s

brauch senken, erwa DEmmung 40 }nﬁi:mm Energlever- Studic nicht reprascnts “”"’ﬂgg::”ﬁ:"’“‘”m 16 KOS te Berl Cht u nd Antrag

der Fassade. Mach der Santerung  brauchs verantwortlich. DMe  Im Aufirag der betden E "“@mzmw,,,,f':'?"""" 70 e - H

miissen die Mieter 1630 Franken  schlechten Machrichten fiir die  Smterhat nun die Hochsd &;—i‘%w L P J1 an den Grossen Stadtrat von Luzern

£7

fiur thre Wohnung bezahlen, gut  Mieter kinnten sich also hfufen.  zern 20 Fallbelsplele und fm,m,_f"fmd/w,ﬁ,,,_ vom 30. Juni 2021 (S'B m)

YT Fafachy

400 Franken mehr als oy Pt

Franken davon sind elne

Folge der energetischen ; Z .
5emnge|1_auldernnde N "h"‘"“"'v-v-"'unmnw.m!ca—
sparen die Mieter rwa

o AMSonny o

BEITHHS

svusfil

B+A 2272021

nvest

Klima- und Energiestrategie
Stadt Luzern

|| S e
Einfache Kalkuiagios
g
:'"-:_-i-.‘::"' * Reglement fiir eine nachhaltige
g F 0 stadtische Energie-, Luftreinhalte- und
E in Klimapolitik (Energiereglement);
M 0 d el Teilrevision
\ * Reglement fir eine nachhaltige
i i stadtische Mobilitit; Teilrevision
- \noe ot & - * Reglement iiber die Nutzung des
st psal? = Sffentlichen Grundes; Teilrevision
g8 onr s  Sonderhrediie fir die Umselnung des

e e — 2= =

OVERARCHING HOLISTIC APPROACHES
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Building

Calculating and Comparing
Embodied CO2 Emissions
TTEMLLRRE — S E
Comparison between 4 modern Hybrid Timber

Buildings and conventional construction

systems 4FHHRABRAMEREMERTXTEL

A SUSTAINABLE BUILDING IS NOT o T
POSSIBLE WITHOUT A LIFE CYCLE ASSESSMENT DEES & BPL
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A SUSTAINABLE BUILDING IS

NOT POSSIBLE WITHOUT A LIFE CYCLE ASSESSMENT
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Lifecycle stages 4 ap Pt EX
Embodies Energy - SIA 2032
fa &%k — SIA 2032

Production stage (A1-A3) 4 = Ex(A1-A3)
Construction stage (A4-A5) 32 1& 5 EX (A4-A5)

Use stage (B1-B7) {5 A EX(B1-B7)
End of life stage (C1-C4) & [t Ex 25 3R (C1-C4)

Potential for reuse, recovery or recycling (D)

BEREFHNE N, EEFERIIINIHEAD)
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Bereich Erstellung ERRE Bereich Betrieb
(BB # )
A2 Transport A3 Herstellung A4 Transport A5 Errichtung, Einbau
B STy 4 (Umbau / Neubau)
S 2
> i

‘ Herstellungs- und Errichtungsphase

IR

A1 Rohstoffbereitstellung
AERMR

£
Entsorgungsphase

s
C4 Beseitigung

RN T 4R3E )
C3 Abfallbehandlung

THE SWISS CALCULATION TOOL FOR EMBODIED C0O2

C2 Transport

B4 Ersatz #EFE#H
(Instandsetzung)

Reuse EE{FH
Repair 1£IEH H
Refurbish #1375

Hrbx
C1 Rickbau, Abriss
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Bill of Quantities

Material A [kg]

Calculating the
Material B [kg]

Life Cycle Assessment
B B

Principle of calculation

HERN
HEFH

« MRIA [kg]
« #RIB [kqg]

THE SWISS CALCULATION TOOL FOR EMBODIED C0O2

2 W AE T
=

@Empa  HSLU
dreds s e s oy

Environmental Factor

kWh oil eq / [kg]
kg CO2e / [kg]

EZNE A S

kWh oil eq / [kg]
kg CO2e / [kg]

THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
FEHEHRERSEDRE

Life Cycle Assessment
(LCA]

Embodied Energy
Embodied CO2 Emissions
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Building technology /

system separation

BEREAN / REDE

IMPLEMENTATION IN PRACTICE eI F
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Take Home Message build light, efficient (with less material) build with ecological,

T EKEF

Calculating the

Life Cycle Assessment
T A e BT
Basic formula for planners

BT R AR AT

CONCLUSION

and frugal (sufficiency)

Life Cycle Assessment

« Embodied Energy
e Embodied emissions

v BV
78
A B
fe AR

needs to be optimized

BRI

ERRE, A (AL |
BE ()

Bill of Quantities

HEBFR

Material A [kg] #EIA
*  Material B [kq] #1#!B

Reference Area [m2]
ZZmIR (EAXK)

Energy reference area / Floor
area

BEFEEAR / EHEER

build compact and
space-efficient

BEEZETEAX

sustainable materials

7SI E L
RS

Environmental Factor
INER =

«  kWhoil eq/ [kg]
« kg CO02e/ [kgl

Lifespan [years]
Fan (£F)

build long lasting (durable)

B ATH
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Take Home Message i [B] 3% (15 &

» The location has a major influence on the real estate strategy and the building standard (=Return)

Hh XS E BRI R E R & T B2 (=E1R)

» Early planning of a holistic strategy is crucial (analysis & measures).

SEMINEAUMRIIFEEE (SR

» Shorter construction times, lower investment costs and lower life cycle costs can be realised through
modularisation and system separation.

REYE R G  BEE A X AT ST E M EERTE, ROMBERRANREEEaEHRAK

» Sustainable construction is not possible without life cycle assessment

AR E S ST £ L e F TS

» The potential of the circular economy must be used consistently at all scale levels.

TREIREZSTHIB DR B AR K E GRS 7 A

CONCLUSION BiE
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A short Introduction to
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LINEAR RECYCLING CIRCULAR
ECONOMY ECONOMY ECONOMY
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© BAFU, muntagnard, Vartrag Mark Angst (Baubiiro in situ)

LINEAR, RECYCLING AND CIRCULAR ECONOMY EMELRT %ﬁ‘ﬁfﬁ%
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High Impact

FIEES

Less Impact

S IFEEAS

TEHEHRBNSERB

A e W e

REFUSE: prevent raw materials'use 8 B4 38 RATRME

REDUCE: decrease raw materials’ use 0 : (KRS A _ S

REDESIGN: reshape your project in view of circularity E#Fi&it: MBI A E EFHBEDN E \
REUSE: use building elements again (second hand) B EF{FERERMAHE (

REPAIR: maintain and repair building elements {8 : ZIPFEEERMHE

DISTRIBUTION

REFURBISH: revive building elements ¥ BB HENEIET
g

REMANUFACTURE: make new products from second hand B#li&: FH _FYH

REPURPOSE: re-use building elements but with other function BFIH: FERM

RECYCLE: salvage material streams with highest possible value fE¥AFIFH: 24 IE2Zd5

RECOVER: incinerate waste with energy recovery 8EJRFI = IR {E A GEIR{FE
© BAFU

10 R°S OF CIRCULAR ECONOMIE B L2 A 10R RN
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Burohaus 2226, Lustenau, Austria,
baumschlager eberle, 2013

- REFUSE, REDUCE
> B, EuR], 2013

Compact office building without heating, cooling and active ventilation
systems BZEMANARN, REHEFSTNESNBNR S

Every second ventilation sash is running automated
BRTBRNEZBNETH

In summer the building is naturally cooled at night
ERESREXABRRH

During winter the internal gains through employees and appliances is

enough to heat the building
XFEFNERMZEBHE NG B FEE

Dispensing building technology* - reducing operational energy, but
adding thermal mass B/ BRR & - HHRBEERFE, BENHRE

*: usually 20-30% of the embodied CO, of buildings
1B G 1820-30%H B SRR 2 B HE I

CASE STUDIES OF BUILDINGS - REFUSE, REDUCE ?Eﬁggg*ﬁ}g
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Burohaus 2226, Lustenau, Austria,
baumschlager eberle, 2013

> REFUSE, REDUCE
> BRI/ BRG], BEibF], 2013

EETESNE @

HSLU e

THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
FEHEHRERSEDRE
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Lysblchelareal, Basel, Switzerland _ el
Bauburo in situ, 2020 | mmml

- REUSE

> BEEFENGIF, BTEER =
HITARRSR, 2020 e I 11

The facade of the inner courtyard was constructed by using
windows from surplus or reserve stocks from around ten

Swiss window manufacturers. X[z j@m1fﬁﬁj(2’\]—[—§IﬁJﬁi
BRHERNR AN BEEFNE R EERN

If they had not been used here, they would have been

disposed. MBENFEAERE, BIIHSEESR

The thermal insulation mats and the wood for the facade
elements are also partly from existing stock. {R;2EF 7 HH

fr ERAMthER 2 KRB A N ETMR

© Baubliro in situ
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Lavezzorio Center, SOS Kinderdorf,
Chicago, USA

Studio Gang, 2008

=EZIN5F, 2008

Concrete donations were collected for the
S | = | . building.
Fegay | | AEERIZI B T # T T RIBRETANE.

The architects worked with the material they
received through the donations.

ZIImIF BB RIS R A E T TIE,

The result is this facade design, which
shapes the building of the SOS Children’s
Village.

ERIIE T ETHZERIT, RNHRZ
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The Green House, Utrecht, Neatherlands
Cepezed, 2018

=345~

—->REDUCE, REFUSE, REDESIGN, REUSE

R, R, EFkiT, BH

LSS THE GREEN HOUSIERE 7.3
ﬁ_._f'ﬁ",git.THE.G E/ : m.ﬂ :

x“t‘;:“.' ,t; T R
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The pavilion can be completely dismantled, so all the elements used »
can be reused and rebuilt elsewhere. = 11 ST &\
ZI B BRI ek, EAEW4an U ERFERETeET. ‘ "‘/""/'f”-'f‘-;* = li--.‘

© itinari.com, archdaily.com
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The Green House, Utrecht, Neatherlands
Cepezed, 2018

=%, HKBZKR, 2018
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—->REDUCE, REFUSE, REDESIGN, REUSE Air ducts made of metal Prefabricated and Light «as-a-service»,
oA (screwed) or resistant demountable Billing according
LR, R, EfFngat, 58 Greiﬂzouse PV panels textile WC units to use
BEREFML TEARIR 4B (1B%)) sKfjEit T B9 A1 ] HR ENAY 2 R ARTE 0 —FhAR 55,
Reused QA LAY X E 4 8] BT R RERT 5
glass panels i
FH BRI A \
. - - : :% l
Trees as natural sun ] . g
protection (outside) ‘ ¢ ¢
RIATE A K SR B9 BRI 95 \ R
i (5MER) :

© archdaily.com
The entire interior design
follows the principle o )
MSTIEB EEIs A «Eax:f\or-us/e» Greemngir:zzgfzﬁr::tzrove the Rainwater reservoir, irrigation of
cooling supply SN e SHSE, BERBZNER plants and green areas
DA fHR R A0 2 "R A B : i 1S) o
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K 118 - Kopfbau Halle 118, | l l \
Winterthur, Switzerland

Bauburo in situ, 2021 I I
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Reuse steel beams and stairs . i

& 5 15 A AR RS !

Facade with insulated aluminum windows AN E
and red facade slabs from Winterthur and - - “
Zurich, complemented by natural building g —
materials such as wood, straw and clay4pgx

\"
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- Total: 494 tons of greenhouse gases were v ok gargina 1 ACIQI‘

Construction

European & Global Gold Winner QOQ 1
POTENTIAL OF REUSE - HOW MUCH CO, CAN BE REDUCED? ###&Rmw#m

saved through reuse 1B X FFETE E
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=)



PR o ARANE .
erimzess INtep skat

-7 PRI = A i i T R Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
EETEZSRE @ @uemunnan @Empa  HsLUL: hHERBAA AL

o g e

POTENTIAL OF REUSE - HOW MUCH CO, CAN BE REDUCED? "*##®F%i




e ; '"f'.°" iz : : FEARMANE - Swiss Resource Centre and - | = a B - - -
U E::E:""’:'._‘-:'"' * T hos inte D skat EE i gz‘gg C= «'_? T R " Empa HSLU Hochschule THE ZEB-CHINA PROJECT ;Eﬁﬁ‘?;héﬁlsggg E%:{%Pg
: A4 T

Consultancies for Development
el s e

© Buch «Bauteile wiederverwenden»

K 118 - Kopfbau Halle 118,

Winterthur, Switzerland
Baubtro in situ, 2021 Building component map

90km ,'

-> REUSE
> I CiRFERDAERK 18 H
J5%, 2021

Where do the reused components come from? The component map gives an
overview.

HELS H T B AE A HRIRIR.

In order to keep the transport routes as short as possible, the search was
conducted at companies, second-hand platforms and construction sites in
central Switzerland.
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External staircase Photovoltaic system Sink $EFith Facade panel JMEfR ~ Window B Interior door =[]
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Wood parquet (spruce)  Wooden panel (spruce] Mailboxes {578
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: 15.1 % Existing building Bt 221

- 21.4 % Construction Building
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18.5 % Building technologie co,
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: 30.7 % Facade 9M3Z : 59 9
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* Reuse pays off! & B RAF 17,

=

* Resources are conserved, CO,-emissions are reduced.

RFEIRP, —S|HRAHBSEIRD .

« Circular buildings can be very different. IR ER T INES
ARAET Y

* It needs openness for new things and creativity. S EZ X 3T

SYHTT UM EIE

« The biggest levers are REFUSE, REDUCE, REDESIGN. &1{E
S N2ER. DA EFRITS

« Circular building is not always easy, but technically

feasible. EUERAHARZRSH, BAESAREZTTH,

- Start and gain experience! AR ITINESR, FRERLE,

CONCLUSION
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