RESEARCH & INNOVATION

FOR BUILDINGS IN-THE EU:

WHERE TO INVEST NOW FOR NET-ZERO EMISSIONS BY 2050

Strategic importance of European buildings, and its decarbonisation by 2050:

'\/Buildings are the EU’s single largest energy consumer. / Investments i energ?/ efficient components and
ulat

They account for 40% of energy consumption and 36% technologies can stimulate the construction industry,

of CO2 emissions. responsible for close to 9% of Europe’s GDP and 18 million
-\/ Over a third of EU’s buildings are over 50 years old, and direct jobs.

97% of them are not energy label class A. / The Energy Performance of Buildings Directive (EPBD)
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health, makes homes more affordable, increases property into nearly zero-energy buildings (NZEB) in order to

value, and alleviates energi poverty. Their present decarbonise national building stocks by 2050.

refurbishment rate needs to be scaled up by at least a

factor of three. </ The EPBD requires all new buildings must be NZEB by

the end of 2020, and requires the issuance of ener%y
Investments in innovation are key to pelrform(.jance certificates (EPCs) when buildings are sold
o e or ge or leased.
decarbonising the buildings sector ) ) )
Innovation area  priori ! - Top 10 Barriers for energy efficient renovations:
nnovationarea  Priority areas for innovation investments .. I :
Citizens are mainly held back by costs,

|Smart-meters with sensors to integrate user behaviourl convenience, and of procedural awareness
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|P0wer—to-heat or activation of smart appliances | m Not(atal)a ~ Abarrier ® Completlya
barrier 1+2 @ barrier (4+5)
Smart [Demand/response schemes |

buildings/ Onlyaskedforé la | fear a higher rent, if my 30%

tenants in France ndlord carries out energy

S lCeiieelleln [Building automation and control systems | Germany and Spain efficient renovations
5 | don’t want to get a loan for this % %
|Energy storage, e.g. flow batteries and molten salt storage | é renovation “
|On-site renewable energy generation systems | é I can’t afford this investment 24%
ST Meta-database on building stock characteristics and é | miss financial support from the 9 9
Digitalisation needs, and financial prosp%cts £1 government for sugﬁ renovations 750
. . Deep electrification of energy services @ i t?geo?glgﬁigzttlrrmneergﬂgveaftri%r; 2%
Electrification e bedded P
mbedded e-mobility infrastructure Only asked for | don’t know how to make o o
Y v Poland @these renovations by myself 2%
3D scanning and building information models to | @ Ifeel discauraged by the hassle that comes - -
Materials prefabricate components 4 \With the legal aspect of a renovation B
|3D printing, or additive manufacturing | @ I don’t know how to find a reliable party 23% 15%
to execute these renovations

Building Vacuum insulation panels, gas-filled panels, aerogels, and|
envelope nano insulation materials @ | feel discouraﬁed by the chaos and mess

coming with a renovation fo my house

ting & |Therma”y activated walls | Only asked for I am not aware of available .
Coohng Poland financial instruments
|Heat pump and solar thermal water heaters | Sources s 018

Lighting |Next generation light-emitting diodes | Residential bui'ding sector.
Potential emissions reductions by 2050
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v Dutch Energiesprong retrofits make homes net-
zero energy |through préfabricated facades,
insulated rooftops coupled with solar panels,
smart heating, as well as ventilation and cooling
installations.

Entire"works can-be cdrried out in under 10 days,
in- some -instances these have been |done in a
single’ day. Retrofits come with!an upto 40 year
performance warranty for the indoor climate and
energy performanée:of the home.
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Under a pay-as-you-save. model, retrofits are
financed by future energy cost savings and
budgets: allocated for maintenance and repairs
for the next 30 years.

“We are used to thinking about buildings
in terms of energy use, but they can now
become a source. The renovation and

A partnerf of the ' Horizon2020 project, modernisation of buildings improves our
Energiesprong is\ responsible for the retrofit of people’s quality of life and creates local,
5000 homes in the Netherlands and it is expanding qualified jobs in the construction and

1123 operations to other EU-countries. engineering sectors.”

Kadri Simson,
European Commissioner for Energy
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Net-zero emissions
European for buildings
by 2050 is achievable Improve building

envelopes
A climate-neutral European building stock by
2050 requires all new buildings to be NZEB.
For existing buildings, these core energy
efficiency measures must be implemented: 1

. Innovation in new
Upgrade/modernlse Utilise renewable energy materials and new

technical building Mo rces for (both thermal | renovation business
energy and electricity) models

3 &

systems with smart-
ready technologies
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Demand side R&l priorities

X

Supply side R&! priorities

” One-stop shops offering trustworthy technology advice to
consumers to uptake renovation works.

” Automation and IT solutions to help manage energy within
existing buildings and interact with the grid to provide more
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R&l investments need an aligned policy environment
7

Synchronize the
SRI with EPCs
to conduct a

1 2
Develop NUTS1- Align renovation Mobilise Combat
level strategies efforts with innovative public energy poverty
for construction building codes and private and reduce

Offer performance | Develop a Smart

Readiness Indicator

guarantees
for energy
consumption

(SRI) to measure
buildings’ capacity
and indoor to embed new
environmental technologies and
quality as incentives |l electronic systems

companies, for inception financing and household energy
articulated with of E-mobility investment for bills through
an EU strategy for infrastructure in [ renovation works renovation
building materials buildings
production

joint assessment
process of buildings

to reduce overall

assessment costs

Finance Instruments needed to decarbonise EU
buildings according to expert survey

Case Study Innovative oo |
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J Belgium's Smartroof-has developed a range of roof % ks dn g £ I f3 ¢ 85 S8 f@ 8
tiles that fully integrate elements of solar PV panels. §°§§ 58 55’ £ £§ § 58 gﬁ’ 58 8 58
S oQ g & 5 S @ Q.
v This potentially helps increase the area- of house &8 58 8 & sF 35 & s%’f {g $8 5¢
rooftops that can be covered by solar. panels when 5F $5 35 F g5 S5 o8 55 g6 o $o
compared to traditionally mounted PV. systems. &5 e $8 F b5 ?g §§ S8 g5 ¢ ¢
Smartroof’s main product — called “suntiles” —'can be § S8 g8 & 55 $8 5 58 538 8§ €
integrated into the buildings’ natural aesthetics. They g 5 °¢ g5 & T S8 ¢ =
can also be combined with traditional tiles like the &S Ei s
ceramic tiles so common on rooftops across Europe. B Public Sector Grants  Private Sector Eqity
v Homeowners can monitor performance of their solar = Public SoftLoans = Privte SectorDEbt Source:Funding Inovation o Delver EU Competive
roof tiles through a PC or smartphone app. Users can instruments  Breenbons Glmate Lezdership, Cimate Strategy 2015
see daily, monthly, and annual returns. In the event
of a technical issue they will be notified in real time.
v Smartroof's value proposition also entails: Participant Institutions:
—.Integration of PV with internal cooling solutions
and heat recuperation capabilities CLIMATE , STRATEGY
— Financial return within 10 years PARTNERS
~ High efficiency . " g ”
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This report has been commissioned by the European Climate Foundation (ECF). It is part of the Net-Zero 2050 series, an initiative of the ECF with contributions from a consortium of experts and organisations. The objective of Net-Zero 2050
is to start building a vision and evidence base for the transition to net-zero emission societies in Europe and beyond, by mid-century at the latest. The Paris Agreement commits us to making this transition, and long-term strategic planning
shows that many of the decisions and actions needed to get us on track must be taken imminently. With ack ledg of the source, reproduction of all or part of the publication is authorised, except for commercial purposes. For more
information, please contact Erica Hope, Erica.Hope@europeanclimate.org
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