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CU The state of play on data of the EU building stock
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CU Lack of data leads to perplexity - perplexity leads to inaction
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CU BMB content
pS.
Cha pter A (literature based)

Statistical data from public international (Eurostat) and national sources
Methodological aligned data to allow comparability of national sources
 Information on building codes, subsidy schemes and policy

Cha pter B (survey based)

 Asurvey covering the complete value chain and all stakeholders

 Anassessment on technology solutions and preferences by building typology and project type
 Barriers and drivers to technologies by stakeholder group

 Decision drivers and influence of different stakeholders on specific decisions

Cha pter C (building stock model based)

 Synthetic building inventories of buildings that allow for exact modelling
e Two market development scenarios, on based on current policy and one target scenario
Market volumes per technology in different Rol segments (from high to low profitability)
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Chapter A

Al Introduction

A2 Building stock

A3 Energy, emissions, and
climate goals

A4 Policy framework

A5 Investment and
employment

A6 Demand, supply, and

affordability

Additional content

Executive summary

Survey methodology
Building Inventory Factsheet
Building value chain

Chapter B

B1 The building value chain

B2 Building typologies and project
types

B3 Technology competences

B4 Current status of the building
stock

B5 The technology selection

B6 Motivations behind projects
and obstacles to implementing
energy efficient and low-
carbon technologies

B7 Promising approaches to
achieving climate goals

B8 Barriers & drivers to specific

technologies

Chapter C

C1

C2
C3
Ca

C5
Cé6
c7

C8

Status quo of the building
stock
Climate policy scenarios

Development scenarios

Development of the building
stock
The building markets

The building envelope market

The building technologies
market

A deep dive into the heating
system market
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Energy, Emissions, Climate Goals
Introduction to the energy mix, emission
profiles and implications of climate goals

Switzerland's gross energy consumption has reduced at an average annual rate of -0.07% in
the period 2005-15. Ol and nuclear energy constitute more than 60% of the current energy
mixt. In September 2011, the Federal council and Parliament decided in favour of systematic
scaling down of nuclear energy which will result in a complete decommissioning of nuclear
plants by 2035 In terms of renewable energies, proportion of renewable energy in gross
consumption stood at roughly 18% in 2014, up from 14% in 2005.

A3,1- Adecade since 2005, the Swiss total gross energy consumption decreased by 1.15%.
The likely phasing out of nuclear by 2035 wilf laad to grodual dependence on other energy sources, including energy efficency.
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In 2015 Switzerland consumed roughly 58,000 GWh of electrical energy. 32.2% of this was
consumed by households. The Swiss electricity mix is dominated by hydro (56%) and nu-
clear pawer (38%), The resulting average emission factor of the electricity produced is 0.24
kg CO.eq/kWh. Electricity prices range between 0.05 EUR/kWheeer and 0.26 EUR/kWheieor
with an average price of 0.17 EUR/kWhuic The signifi price variation bet different
areas [454% between highest and lowest) mainly stems from differences in the production
cost, procurement costs and the different mixes of the utilities, In the last 10 years the ave-
rage electricity price per kWhawn has increased by +1% per annum.

Heat production in the residential building sector of Switzerland is dominated by heating oil
(&4%) and natural gas (25%) and electricity (18%). The average resulting emission factor is
0.23 kg CO,eq/kWhees Heat energy prices range between 0.05 EUR/kWhns: and 0.18 EUR/
kWhest*, The price variation between is notable (236 % between highest and lowest) and
mainly comes from the choice of energy carrier and the efficiency of the heating system.
While urban buildings generally have access to gas or district heating, in rural areas oils
based systems dominate. Oil based systems in rural areas are more likely to be exchanged
by electrical and wood based systems, a< grid building expenses can be prohibitive. The ratio
of electrical energy ¢ ion to heat energy c ion in Swiss buildings on average
i1to 277,

Switzeripnd Introduction to the energy f

A3.2 - Since 1990, Swiss total direct CO: emissions decreased by 9.3% while building sector
emissions reduced by 30.5%.

Switzerland is responsible for 0.1% of global amissions. While &5 totol smissions remained stoble im the range of $1-53 Mt
fram 1990 tn 2014, Its emissions per copitn have decreqsed by 27.53% (625 £ C0,2q/copitn in 1990). While on m* scale the
emission reduction is extrapolated to be 34%
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It must be noted that while In the same period (since 1990), residential building space to be
heated increased by 36% (from 3.15 mio. m? to 4.29 mio. m?) and the Swiss population in-
creased by 23.3% (from 6.7 mic. to 8.2 mio.), the overall emissions reduced. A slew of energy
efficiency measures, to meet Switzerland's climate helped in ing this,

Switzerland, a signatory of the Kyoto protocol, met the 8% emission reduction target (from
1990 levels) for the first phase up to 2012. The domestic target was divided among several
sectors and since fossil fuels usage in heating and transport were major contributors to
Swiss emissions, policies in general focused on buildings and transport. In its national CO:
law (2000), Switzerland adopted a joint CO; emission reduction target for heating, process
fuels and transport fuels of 10% below 1990 levels in the period 2008-2012. In 2008 a re-
venue-neutral tax was also introduced on stationary fossil fuels. Ite revenues were partially
earmarked for the building refurbishment programme,

For meeting the obligations of second phase (2013-20) of Kyoto, the country passed the
COs Act (2013-20). This act prescribes emission reductions by 20% from 1990 levels to be
achieved in 2020 through domestic measures. Instruments such as a C0: tax on heating
fuel, are aimed at letting fuel importers share part of the emission burden due to transport,
stringent emission reductions for new cars and the Buildings Program®.

In the run up to the Paris conference in 2015, Switzerland was the first country to submit its
[NDE that aimed to reduce greenhouse gas emissions by 50% relative to 1990 levels by 2030.
In this at least 30% of the reduction is to be achieved d ically while the

abroad. Switzerland also put forward a long-term target of 70% % emissions reduction
by 2050 comparing 1990. The targets, if achieved, will result per capita emissions to reach 3
tonnes of CO2 equivalents in 2030, and between 1and 2 tonnes of CO2 by 20507,
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EE, Chapter A

Germany’s residential building stock is characterised by private tenancy.

31%

Non residential

0,
buildings &7%
1670.63 Private
millions m B 25% Wwholesale & retall trade owners
W 19% Hotels & restaurants
W 13% Educationsl
3% Health
B1% Others
VS.
0 46%
69 A) Owner
Residential buildings occupier

'5'97‘2“,'8‘: W 60% Single family houses
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Germany

Dutch residential building stock is characterised by a substantial presence of publicly owned
social dwellings.
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EE, Chapter A

The proportion of newly built multi-dwelling buildings has gradually decreased in the past
few decades.
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The proportion of newly built multi-dwelling buildings has been gradually increasing in the
past few decades.
1500

1200

900

60

I III o
N

pre1920 1921-30 1931-40 1941-50 1951-60 1961-~70 1971-80 1981-90 1991-00 2001-11 2010-15

o

(=]

Residential dwellings (thousands)

Years

The Netherlands



New SDBs Investments

New MDBs investments

New offlce Investments

SDBs construction costs/heated
fioor area

MDBs construction costs/heated
fioor area

Office construction costs/heated
fioor area

Construction of bulldings

cu. Chapter A

The number of construction-related jobs per million euro invested marginally decreased The number of construction-related jobs per million euro invested marginally decreased from
from 2005 to 2015. 2005 to 2015.
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E‘S‘, Chapter B

1. Conceiving, pianning, and consulting services
@ 2 Materiai and technology supplies
@ 3. Construction and Installation
@ 4. Enabling services
@ 5. Operation and malntenance services
6. Institutional demand side
7. Private demand side

o Technology and
material suppliers

Overarching
and enabling

Planning

Strategic definition
(inlcuding land use)

Design

Pre-construction:

Procurement o

]
Use and l End
maintenance of life

Construction ' Real
or installation estate

Refurbishment,
Recycling,

Refurbishment

Facility N
\  managment / Maintenance | pemofishment,

Landfill

Finance
and
management
Construction Real estate Energy
support support supply

(4] O @



CU
BS.

Part of day-to-day business
worked with It several times

B Worked with It once
B No experience

Chapter B

Most of the surveyed enablers have worked with energy-efficient and low-carbon technologies

at least once.

Most of the surveyed enablers have no experience with energy efficient and low-carbon

technologies.
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W Not implemented

Adding new windows is the most often implemented measure in SDBs, and in MDBs it is the In SDBs the upgrade of the roof is the most often-implemented measure in comprehensive
maintenance of the heating system. retrofit projects, and in MDBs it is the maintenance of the windows and the upgrade of the
windows.
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The Netherland

wall

Windows

Roof or attic

Basement / crawl space
Ventilation system
Heating system

Energy generation
Energy storage
Household Appliances
Cooling system

wall

Windows

Roof or attic

Basement / crawl space
Ventilation system
Heating system

Energy generation
Energy storage
Household appliances
Cooling system
Commatmg and cooling system

ermany

Combined heating and cooling system



EE, Chapter B

Technical facility managers have the highest level of powerin the technology selection in
overhaul projects in MDBs, besides the demand-side actors.

SDBs

ermany

NOTE
Stakeholder groups 17, see table B1.2

PNO NP LN e

0.

Very bW ———————— Veiy)
(X X ] .‘ Power
vl A

Material or technology trader
Architect

Englneer

Consultant

Installer

Construction company
Public authority

Bank/other financial service
company

. Facllity manager-administrative

Faclltty manager-technlcal

Energy supplier/utility or energy
sarvice company

. Busliness association, agency agent
. Demand-side actors, Including:

Investment or developing agent
Housing company agent {for profit)
Housing company or assaclation
agent (public / non-profit)

Private house owner

Other

I Communication

In retrofit projects in both SDBs and MDBs in the Nethetlands, there are many strong interactions
among the actors, in MDBs especially among the demand-side actors, the architects, and banks or
other financial service companies.

SDBs

(0]

The Netherlands



EE, Chapter C

Least ambitious Most ambitious Policy instrument Least ambitious Most ambitious

. . New buildings requirements . -
. Retrofit standards . .

Codes MEPS (e.g. heating systems efficiency) .
and standards,
regulation Reinforce compliance .

Mandatory inspection of heating system

RES obligation (buildings and /or utilities)

CO: - tax .

. Subsidies for RES technologies . .
- fncﬁ?gm ::r;\ts Subsidies for building retrofits . .

. Risk garantee/preferential loans for local thermal networks . .

- Feed-in tariffs .
. Energy and carbon performance certificates . .
. ;’::g;%‘:g:t?on Labels for heating systems and buildings . .
. Education and training . .

German The Netherlands



EE, Chapter C

While floor area stabilises in the medium term, energy demand and GHG emissions are
significantly reduced in both scenarios.
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Figure 3.2

Development of floor area, energy,
and GHG emissions according to
the modelled Reference Scenario
(RS) and 2-Degrees Scenario (2DS).

Source: TEP Energy & Chalmers
University, BSM.

B Floor Area [1=2135 miilion m?]
| Population [1=82 millions]
Il Final Energy RS [1=401 TWh]
M Final Energy 2DS [1=401 TWh]
Il GHG-Emissions RS
[1=94& million t CO,-2q]
GHG-Emissions 2DS
[1=3& million £ CO,-eq]



EE, Chapter C

Decoupling of energy and GHG emissions from the long-term growth of floor area. Figure C3.2
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Chapter C

Heat Pumps are the dominant technology in new construction.
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Heat pumps are the dominant technology in new construction.
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.City BMB_Leuven

Point sources Groundwater Air-source HP Geothermal HP

River Groundwater Potential Air source heat pumps. Ground Source Heat Pumps
(/7] Not awaiable [77] Mot availatie {77 Notavailasie Not avatatie
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Wastewater treatmant plant 7 [ LA
A Wiaste heat industry <120°C




CU

S.

Follow ups: City BMB Leuven

E: Ground source
F: No renewatios.

' ID's | Instructions Packages | Tool Retrofit per Zone

4 A B | C | D | iz | F | G | H | | J | K | L | M N o L il ) [ (e [ [ D W | X | Y | Z | AA | AB | AC | AD | AE | AF | AG |
1| 14

2| % standard % standard

CODE  CODE_b ID_Country Country ID_City City ID_Area Area ID_Building  Building Age  ID_Buildi Building  Average #Dwellings  Total Floor rp0 Energy GHG rpl En
coun Age Class Class ng Type  Type Floor Size Area 2018 [m2] demand emissions [
E}I [m? EBF] [kWh/year]  [kg CO2-
3l [l [ 2 [N 7 N 2 N £ I [ [~ ] [ [+ [ [ E2 N 2 I [+ [+] eafvealv]| [v] [v] [+] [-] [x] [x] [=] [+]
51211 2117 2 BE 1 Leuven A City Center 1 (Before 1960) 1 SFH 771 393235.8 05 03 00 00 03 0.0 29193482 2474143 00 10 00 00 00 O00 00 00
61221 2217 2 BE 1 Lleuven A City Center 2 1961-1990 1 SFH 771 822295 08 03 00 00 03 0.0 8544170 724117 00 10 00 ©00 00 ©00 00 00
71231 PAR o b 2 BE 1 Lleuven A City Center 3 1991-2010 1 SFH 771 32488.0 i0 10 00 00 00 0.0 2666933 664771 00 10 00 00 00 00 00 00
81241 2417 2 BE 1 Lleuven A City Center 4 2011-2018 1 SFH 1118 7393.8 i0 10 00 00 OO0 0.0 415807 103646 60 10 00 ©00 00 00 00 00
9251 2:5°1°F 2 BE 1 Lleuven A City Center 5 nach 2018 1 SFH 1118 0.0 0 1.0 00 00 00 0.0 0 0 00 10 00 00 00 00 00 0O
1021 2 2L 5T 2 BE 1 leuven A City Center 1 (Before 1960) 2 MFH 735 5714034 05 03 00 00 03 0.0 31476535 2667632 60 10 00 ©00 00 O00 00 00
11]2.2 2 2227 2 BE 1 leuven A City Center 2 1961-19%0 2 MFH 735 120079.1 i0 03 00 00 03 0.0 11626492 985344 00 10 00 00 00 00 00 00
1212 3 2 2327 2 BE 1 leuven A City Center 3.1991-2010 2 MFH 735 49508.5 io 10 00 00 OO0 0.0 3058725 762431 60 10 00 00 00 00 00 00
;i‘ Useful Energy demand for heating GHG emissions related with Heating Energy and GHG emissions savings per zone
75 N 600'000 ,E i . m A CityCenter 100% e
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84 | o " 10%
85 Heating Demand Heating Demand GHG emissions GHG emissions 0%
86 | (status quo) (retrofit) (status quo) (retrofit) Potential € savings Potential CO2 savings
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Follow ups: Building Passports
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