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How Switzerland meets its Zero-Emission targets
for 2050+ In the building sector
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Overview ME
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= Genesis of technical regulation on building performance
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= Where does the Swiss building sector stand today
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= Plans and strategies for bringing the building sector to net-zero emissions
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= Key learnings that might be fruitful also for China
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TODAY'S CHALLENGE:

Greenhouse gas emissions of buildings originate from all three
phases of building life-cycle: Design/Construction, Operation
and Decommissioning
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Reaching net-zero GHG emissions requires progress in all
phases
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ducing operation phase emissions is the fastest track
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Source: Schweizer Luftwaffe, 1989
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50+ YEARS OF EXPERIENCE WITH TER ON THE WAY TO ZEB
I t50% FRAEFHENE LHEMEZR

1960-1972: Ensuring a comfortable indoor climate and preventing
structural damage
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1973-1989: Piloting and anchoring technical regulation (TER)
on thermal performance of buildings
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1990-1993: Harmonizing of TER and scaling up market for
efficient buildings
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50+ YEARS OF EXPERIENCE WITH TER ON
THE WAY TO ZEB
:E 5 H+50% FETHWERNR L HZENZE

: - 1994-2014: Tightening TER and shift to
J"\. ‘ f) Renewable Energies
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2015-today: Net-zero emission readiness
of Regulation and Policies
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Source: South-east view of NEST with its new unit UMAR | ©Zooey Brau... | Flickr

Eﬁuﬁ :tg*qFﬁiEﬁﬂl\Jﬁi GENESIS TOWARDS ZEB


https://www.flickr.com/photos/101319557@N06/39248052905/in/album-72157692404057904/
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THREE PILLARS FOR SUCCESSFUL IMPLEMENTATION

RAEMSE, MOEFRE

Norms, legislation and enforcement
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Information, education and capacity building

AABR , $F IR

Incentives, leadership and motivation

REGULATION
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POLICY ENVIRONMENT
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Voluntary measures EvREBESEZR - MAMNRERE LM

(lighthouse projects, information, outreach,

training, private market frontrunners, ...) ECOSYSTEM OF MEASU RES - NOT ONLY REGULAT'ON
B E M

(FEWMB, #R, #3, Hil, RATHRBE)

ETERE (FREMSE, RARIEFF)

Regulative Measures (Norms, TER,...]

WdaRe (b, BRESF)

Financial Measures (Subsidies, Taxes, ...]

xR (R, B, BEF)

Accompanying Measures (Information, Training, Research...)

L=

Innovation and technology
development support
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REGULATION ONLY
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Evolution of heating energy demand in new residential buildings

[room heatlng and domestlc hot water] -I"\:lz{ﬁ'%ﬁ@@ﬁ%ﬁ*;%*m

REGULATIONS FOR NEW BUILDINGS

[kgce per m2 floor areal (SFAkEHEFMkgce) MVO 1992
30

FESMEEFERZMSEX (MUKEN)

o Ratcheting up of regulation (MuKEnN]
] MuKEn 2000
' A
18 - 2 B
] | JMuKEn 2008 RERTERIE | |
] Efficiency is constantly increasing
12

MuKEn 2014
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Today new buildings are mostly ZEB
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[year of construction]
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Eﬁi%ﬁEEﬁEE}ﬁyg NZEB%[IZEB NEW BUILDINGS ARE ON TRACK

FOR NZEB AND ZEB
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MARKET SHARE OF ENERGY SOURCES IN
NEW BUILDINGS

IntHEEREARAOTHRMTAHAVES L
New buildings are on track for NZEB and ZEB

H2010% I3k,
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90% of new residential buildings have
renewable energies since~2010

RERAETRERTER

The challenge lies in transforming existing
building stock

RENEWABLE SYSTEMS DOMINATE
IN NEW BUILDINGS
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ENERGY PERSPECTIVES 2050+
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Objectives for net-zero in Switzerland by 2050
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Need for interlinking decarbonization and renewable electricity

ENERGIEPERSPEKTIVEN 2050+

ZUSAMMENFASSUNG DER
WICHTIGSTEN ERGEBNISSE

X EE Rl s & ML e RN A RES

Trend towards sector coupling and optimization on a district level

2050+ gERIR B EE - =R A

20505 Hiw 1+ A o] gE K T HEAX Switzeriand by 2050 1 possibl
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SRS ELE = (7P)) Hydrogen production at run-of-river sites (7 PJ)

1.5 million heat pumps

150G #R (5 KZE3073) :
mTE (today 0.3 million

ReeFHAEETEH Wind and geothermal energy
HERHET  with attractive generation profile

BRI {E Ak E, Heavy vehicles using rall,
HEYRETISRE bioenergy and hydrogen

3.6 million battery-powered cars

360 B FRE

Negative emission
technologles: storage in

Switzerland (3 Mt CO, pa)
MHEBE A EF T8 LT (3Mt CO2 pa)

45 TWh from hydropower
(53% of production)
A5TWh3EB7K 11, 53%H9~=H

High levels of efficiency
T RFREEX S /KA in industrial processes

Graphics: Dina Tschumi; Prognos AG
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Waste incineration with CCS (3.6 Mt CO,, pa)

R SR IR AR RE R B EE (3.6 Mt CO2 pa)

Y RATEREAR
Biomass for process heat

I i AV A9 9K

Expansion of heat grids in urban@

Cement and chemical plants
with CCS (2.9 Mt CO2 pa)

AR TR DD RE RY Y AR AL T
(2.9Mt CO2 Pa)

Well insulated buildings

with low heating demands {RBLB R, HHERENER

34 TWh from PV systems, 40% of
production (today 2 TWh)

34 TWh3R B RE S, 40%
B=E (5K2TWh)

Buildings powered by electricity and
becoming electricity producers
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RESIDENTIAL BUILDING STOCK: COMMERCIAL BUILDING STOCK:
AR [RRE 50

Emissions from buildings
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H#5-20504F 5 B BE B E A T HER FROM BUILDING STOCK BY 2050
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DEVELOPMENT OF ENERGY CONSUMPTION FOR RESIDENTIAL BUILDINGS:
BEZRNEFELR:

m District heating Efiﬁﬁ%ﬂg
W Electricity EH B
® Renewable energies o] B4 §EJR

® Natural gases KRS

m crude oil products J& 5 = &

2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: Energy Perspectives 2050+

MOST IMPORTANT SOURCES 2050:
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CONCEPTS FOR FUTURE REGULATION IN SWISS BUILDING SECTOR
MRS : RERBERARAMEANENGEE - KRRTEFEI -
MABEEEEWNEFR

Planning Phase: Set limits for maximum deliverable thermal power

output of the energy system - a proxy for the energy efficiency of the
building - rather than directly for energy consumption

ELIXIEE 2% T — simpler

ZEMR: BdRESREMNERARNCOHMEEXRBIZEIRAS
Operating phase: Regulate energy mix by setting CO,-limits per floor

area =ERE — highly flexible
EFE: WEMMINET R EFE NEME R E Az

Decommissioning phase: Upfront recycling fee for building materials
based on “embodied emissions” &3R4Z 55 — circular economy

EEBNAENR AEESEwEAHEEL  eansene oo
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FINDINGS FROM SWISS EXPERIENCE FOR SUCCESSFUL TRANSFORMATION TO ZEB
BNEBEATHREANIRTER - TRATESHERNSE

=  Technical regulation is the main driver - but no “success guarantee”

RARZEMZTERERF T - ERZ BRI RE

= Diversity in support measures needed, integrating all stakeholders, push and pull

BESHAUNIFER, NEKEMEMNEEXTSS, “HIMRH"NEFT

» TER must be simple and easy to apply, supported by guidelines
RARZRLAERZH A, FEREEET

» Predictability of policy is key for investors, planners and technology providers

BURAITT M AR, MM AIEARHEE R IE X #

= Net-zero emission targets require shift to life-cycle approach in the building industry

BRIV SEFRAM AT ERALETEARMNTESE
=  Robust technologies for ZEB =ik 2 5 5& A T B LAY A
=  Optimization at district level needed FEAMH X E®E B2k

. Successful implementation requires monitoring of real-life performance

LR R REIERESSRILA REFERI

= Use of renewable energy sources is the key for fast track towards climate targets

£ AT L RRSAZ RIP R B IREZTHIXE

RELEVANT SWISS EXPERIENCES FOR ZEB IN CHINA
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THANK YOU FOR YOUR ATTENTION



