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IT
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German centre of competence for construction

Danish krone
Energy Efficiency Directive

German Energy Savings

EnergyPerformance of Buildings Directive
Energy Performance Certificate
European Union

Euro

Gross domestic product

General Data Protection Regulation
Greenhouse gas

Information technology

Institut Wohnen und Umwelt

Square metre

Member State

Million tonnes of carbon dioxide equivalent

Nearly zero energy building
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1 Summary

Energy Performance Certificates (EPC), and databases that contain all of the information of the EPCs, are a policy
tool used throughouthe European Union to address the problem of incomplete information about the energy
performance of buildings in the housing and buildings market. In order to truly address the issue-of non
transparent information and maximise the value and impact of ER&®nal databases have been created to
centrally capture the information on energy performance and make it available to a range of stakeholders, which
can in turn be used to make purchasing decisions, conduct analyses and inform policy. Withdlighwidely

available information about, e.g. the energetic performance of buildings, building age classes and types, and the
share of renewables used, building owners, occupiers and other property actors can make informed
purchasing/renting decisions to tHeenefit of energy efficiency.

Each Member State has its own approach to gathering EPC data, and while differing conventions make
immediate comparison difficult, the experiences of other countries offer valuable insight into how the value of

a database caibe maximised and ultimately contribute to the achievement of energy efficiency targets and
emission reductions in the buildings sector. Denmark serves as one such example. In Denmark, an EPC database
has been in existence since 1997 and is publicly avaitailine. On the website, the entire EPC and other public
information is available. Regular quality checks of the data are carried out and data is uploaded to the system
automatically. The breadth, quality and accessibility of the Danish EPC databasestfikeholders to extract

and utilise a wealth of information to raise awareness for and ultimately contribute to energy savings.

I n Ger many, a national dat abase exists but is only
governments) andhe certifying experts, but not the public. The quality and breadth of the data collected is

limited. Due to the strict data privacy laws, the metadata currently collected in the EPC database in Germany
(certificate and building type, responsible localvgmment, certifying company) does not include any
information about the energy performance of the buildings. The database has also only been in place since the
Energy Savings Ordinance (‘" Energieeinsparvtensieerdnung’
coverage of the German building stock. With | imited
address the problem of incomplete information about status and progress of energy performance in the housing

and buildings market is hinded. The public is prevented from making informed purchasing and renting
decisions based on EPC data and research institutions cannot conduct meaningful analyses about the building
stock or monitor the progress of efficiency policies and programmes.

This stidy explores the Danish system and transferability thereof to Germany. After consultation of German and

Danish country experts, it can be concluded that while adopting elements of the Danish database is technically
feasible in the German context, data @oy legislation presents a fundamental challenge in that it restricts the

amount and type of information that may be shared about the energetic performance of buildings. While

unlikely that the German EPC database could completely replicate the Danislh eledeents thereof could be

adopted to improve the system and address the information gap in the German buildings sector. One option

could be a confidential database with a more thorough data collection process that results in publicly available
aggregated at a . Another possibility (not necessac¥Friin'y tnout ua
make their data available to selected actors.

©2019 BEACON | Adghtsreserved. 5
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2 Introduction to the instrument

The European Union (EU) established the EPC as a policy measure to Huslsblem of nortransparent
information about the energy performance of buildings in the housing and buildings market and to promote the
energy performance of buildings becoming a major determinant of customer decisions regarding the purchase
or renting of buildings. Introduced in Art. 7 of the Energy Performance of Buildings Directive (EPBD) in 2002
(European Commission EPBD 2002/91/EC, 2@} became an important policy instrument that is to create

a market pull for enhanced energy performance of buildings and thereby reduce primary energy consumption
and greenhouse gas (GHG) emissions in the buildings sector.

The main aim of the EPCs is to serve as an information tool for building owners, occupiers and the property
actors when a building or building unit is sold or rented. An EPC depicts the energy performance of a building
with a comparison label, similar tdat of the EU Energy Efficiency Label. The followiiggire 1shows an
example of a Danish EPC.

t hel

The EPC displays additional information, for example,
Energimzrkning “r ecomme n d a&tostoptingal of costeffettikie
'T i mprovement of the energy perf

i) Energimsmrkning for felgende ejendom: . .

o (European Commission & EPBD 2010/31/EU, 2010)
Enargimmekning nes 122780 = According to rational actor theory, building owners are
Gyldigt 5 dr fra: 8. sugust 2006 L o ) L. ) ) .
. dene P At Eaarpcbdghroing incentivised to invest ienergy efficiency measures as a
Ori oo T Erwgmpr g s & voaiate ereparesu

result of EPCs because *“ a)
Arlig udgift: 32.500 kr. inkl. Lavt forbrug

moms og sigifer Dy efficiency of their buildings is increased, b) the
oo oy performance certificate provides information on cest
T <a efficient renovation methods, and c) investments in
S — energy efftiency potentially translate into higher
i el oy e pr oper t(fmeuka, 20iBTherefore, by revealing
T — reliable information on a
oot e Ao | rnsemeoi b S T o QRS o .

. o EPCs have the potential bee a powerful market tool for
et e SRS SR SR influencing purchasing and renting decisions, thereby
1 Varme: . .. . . .

SRt | 3007 Wl | 400, 65| ‘o3 | 4w creating demand for energy efficiency in buildings.
2 Udsiafining af vinduer 480 Mter 2900 ke 26000 ks § ar
og dere med 1 lag glas
T oo i e e bin In order to maximise and eventually materialise the
L e e o potential of the EPCs to improve the energy
il vl eason il b performance of building, it is crucial that the certificates
lering af varmerer | kasldaren 50 iter 00 K 600 kr. 2 &r

be made available to the relevant stakeholders (i.e. the
public). The EU recognised this and with the EPBD recast
in 2010 encouraged, but did not require, Member States
(MS) to create EPC databases. Currently manyvisU
already have an EPC database, but the extent to which
the databases are publicly available varies significantly between ME(see Reference source not founyl.

Figure 1: Example of Danish EPC (BuildingRadar.org;

©2019 BEACON | Adghtsreserved. 6
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Where databases exist either open access to a selection of EPC information is pravidlesummarised results
are made publicly availatfieor access to EPC information is provided ugmuest by a thirgparty organisation.
In some MS, the public does not have access to the EPC database

There are other aspects of EPC databases that can vary and impact the quality and value of the database such
as how the information is uploaded to thdatabase and the amount and kind of information included in the
database. In nearly all MS, upload is the responsibility of the qualified expert who conducted the assessment
and can be done automatically via standardised data protocols before or afteettificate is issued; manually

via a form on the online platform; or by sending an electronic copy of the EPC to a central secretariat that is
responsible for storing and/or transferring information to the EPC datafBBéE, 2015)

[ cenTRAL EPC REGISTER [ puBLIC ACCESS WITH PROTECTED PRIVACY
REGIONAL EPC REGISTER I AccESS FOR SOME ORGANISATIONS
M pLanneD DEPENDS ON REGION

I nopusLic AccEss
EPC REGISTER NOT AVAILABLE
PROVISION OF AGGREGATED STATISTICS

% REGIONAL AND PLANNED
" ON CENTRAL LEVEL

Figure 2: EPC databases across Europe (left) and public access to EPC databases across Europe (right) (BPIE, 2015)

In Denmark, all EPCs are registered in a central database administered by the Danish Energy Agency (DEA) and
are displayedn a website accessible to the public. Given, for example, its open nature and extensive content,
the Danish EPC database has been chosen as an example of good practice in national climate policy and is
analysed in detail in this study, in particular redjag transferability to the German context.

t Denmark, Estonia, Hungary, Ireland, Lithuania, the Netherlands, Portugal, Sweden, parts of the United -Kingidachand Wales and
Norway.

2 BelgiumFlanders, Greece, Croatia, Hungary, Romania.

3 Bulgaria, Germany, Finland, Malta and Cyprus.

©2019 BEACON | Alghtsreserved. 7
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3 National context

3.1 National climate policy

Danish climate change mitigation policy is guided by both compliance with international climate obligations and
achieving national targets for the energy sector. Passed in 2014, the regulatory framework for -cbiated

policy is outlined in the Danishl i mat e Law. The goal of the statute is
low-e mi ssi on s o(PanishtEpergy Agery0Z®MByThi s i s described as a fut.
society where energy supply is based on renewable energy resources, and where the greenhouse gas emissions

from other sectos is significantly lower, while at the same time leaving room for economic growth and

d e v el o gDaresh Enérgy Agency, 2018)

In addition to establishing a Council on Climate Change (CCC) (with academic experts in the fields of energy,
transportation, agriculture, environmental protection, nature and economics) sugimitting annual energy

policy reports to parliament, the government also establishes new national climate targets every year. There are
several climaterelated legal frameworks that set out specific work areas and obligations or targets. The 2015
goverrment platform is to completely phase out the use of fossil fuels by 2050 and the Danish Climate Law, as
stated above, seeksaleeemi ssi on soci ety by 2050. Denmar k al so stri
and translate them into national law. B030 this means, 39% reduction in GHG compared to 2005 A&

sectors and a renewable share of 50% of energy consumption in 2030. To evaluate the progress made against
its climate targets, the DEA (situated under the Danish Ministry of Energy edtéitid Climate) publishes two
reports each year: the Danish Energy Statistics and the Danish Climate and Energy Outlook. According to the
Climate and Energy Outlook, Denmark is expected to (over)achieve its goal of reducing GHG emissions from
buildings, agculture and transportation, resulting in an overachievement of 14 million tonneg Q@CQe)

during the obligation period. At least every five years, the minister for energy, utilities and climate is to propose
national climate targets that have teyear perspectives and a level of ambition that reflects ambitions for 2050.

3.2 Sector context

To achieve Denmark’s ambitious energy and climate tar
buildings are necessary. Denmark seeks a 35% reductioet ienergy consumption for heating and hot water

in the building stock by 2050 (compared to 2011). Ene
for 40% of Denmar k’s tot al energy consumptiergyn and h
consumption. Denmark has made substantial progress reducing the energy consumption of buildings in recent
decades but now has, compared to other MS, a smaller margin for further redu¢iBis 2016Nonetheless,

with the Building Class 2020, which is likely to be mangato later than 2020, Denmark reports to be on track

to meet the EU requirements for new buildings to implement nearly zero energy buildings by(R28a3h

Government, 2014)

An important policy for realising this 35% reduction target is the National Building Renovation Strategy (Art. 4
Energy Efficiency Directive, EEDgt out by the government in (Dahish report
Government, 2011) The ambitious renaation strategy consists of over 20 new initiatives representing
comprehensive coverage of the various building ty(iC, 2016)

©2019 BEACON | Adghtsreserved. 8
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According to the Strategy, the new building stock of Denmark is limited compared to the total building stock.
While the new building stock duringeteconomic boom years reached 1% of total building stock, this proportion

has been substantially lower in recent years and limited demolition of existing buildings has taken place. As a
result, most of the existing buildings will remain in use until 2@@er 70% of the current building stock and

80% of detached houses were erected before 1979 prior to building regulations outlined legitimate energy
requirements and thus currently require thorough renovation. Substantial opportunities therefore exist to
reduce energy consumpt i o rfDanish Gdvermmerd, A The DdnishiCICd éstimgitess t o ¢ k
that energy renovation in buildings could result in savings of 1.4 #GM to 2030(The Danish Council on

Climate Change [Klimaradet], 2017)

Denmar k'’ s bui |l diapmoximately OKR,700dDillion §5UR9E.8 milion), which is more than
double Danish gross domestic product (GDP) in a year. AbouBMBKBO billion, 2.£2.7% of the value of the
buildings, is spent on renovation and other investments each year. Anrmuedehold spending on heating
exceeds DKKO billion(Danish Government, 2@).

In terms of savings, the greatest potential can be found in sifagtely houses, as more than half of the heating
consumption in buildings is generated in these dwellifi@anish Government, 20L4An analysis has been
conducted by the Danish Building Resear cthgtHatm®8% t ut e (
reduction in net heating demand compared to 2011 can be achieved in 2050 with the energy efficiency
requirements for components included in the 2010 Building Regulaffitschen, Kragh, & Aggerholm, 2016)

©2019 BEACON | Adghtsreserved. 9
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4 General description of the policy instrument

4.1 History

The initial Danish energy certification scheme, established in 1997, consisted of two parts and resulted in three
different database§Thomsen, van Eck, & Heinze, 2009)

1 Part 1: Small buildings and owreccupied flats that should be certified when thegre sold;
Buildings were certified once based on calculated energy performance. Two companies provided
different certification tools and the data was stored in two different databases, one per tool.

9 Part 2: Large buildings (> 1.500 square metre (m32));
Buldings were certified every year based on an operational (i.e. measured) rating. Data was stored in a
separate database as the structure highly differed from the input to the databases with calculated
energy performance.

In 2006, the Danish certificatimtheme was adjusted as a result of the EPBDmsen et al., 2009The current
Danish energy certification scheme, in place since 2006, alsisterf two parts (small buildings < 1.000 m?
and large buildings > 1.000 m?), but both are certified with calculated energy performance and not a measured
net energy rating. Only one central database, capturing both parts, is currently in place armidhiaton of

the EPC can only be performed with one calculation engine that compuaiitles/arious user interfaces are
required to use.

Denmark was one of the first European countries to create a central EPC database (Austria: 2005, Bulgaria: 2005,
Belgium-Flanders: 2006).

4.2 Legal basis

EPCs were introduced in European legislation for the first time in 2002 in the context of thg[ERBjean
CommissiorEPBD 2002/91/EC, 2008l MS were required to introduce an effective certification scheme by
4 January 200%or (1) all buildings or building units that are newly constructed or undergoing major renovation,
(2) all buildings or building units soldr@nted out to a new tenant, and (3) all buildings in which the total useful
floor area over 1,000 m2 is occupied by a public authority and frequently visited by the (BBIE, 2014a)

The EPBD recast in 20(uropean Commissiafa EPBD 2010/31/EU, 201&)ded further elements to ensure
that EPCs have a high impact in the future. These items include the availability of EPCs in sale and rent
transactions (Art. 13), a public register of experts (Art. 17), an independent cons@ngy(Art. 18) and

4 Annex Il 6the Directive specifies the EPC verification options that need to be taken into account when designing the scheméhsuch as
validation of the input data, verification of results and recommendationssitevisit of the building or other equivalent msures.

©2019 BEACON | Adghtsreserved. 10
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penalties for norcompliance (Art. 27). According to the EPBD, it is not mandatory to set up an EPC database;
however, most MS have set up a system to collect data on a voluntary.basis

In Denmark, the requirements of the EPC are stateAct 636 of 19 June 2012, in the Ministerial Order 673 of
25 June 2012, and the Ministerial Order 1759 of 15 December 2015 (Handbook for EPC @tpmrisen et al.,
2014)

4.3 Functioning

In Denmark, all EPCs are registered in a central databadedhand administered by the DEA. All EPCs are
publicly available on the websitgtp://sparenergi.dk The EPC database contains the data input file entered by
the EPC consultant and the report for the building owfidris includes the complete EPC information and other
public information such as property and land value. Additionally, online public access is also granted for
aggregated statistics on energy performance of the Danish building gtauk énergimaerket pa din bygning
(Thomsen et al., 2014More extensive data and a property data report with additional information (i.e. water
supply and soil contamination) is available batess must be requested and granted by DEA. For the respective
property owners, sensitive information such as overdue debt to the municipality is avai&BIE, 2014b)he
supporting documentation such as photographs and other supporting material are not currently stored on the
EPC databagg¢iansen, 2017)

Several screenshots depictitige database can be found below. Despite efforts to make the database user
friendly, it has been noted that for ‘ n@@ansenl2017)bui | di n

Energistyrelsen v/ Allan Hansen - Niels Bohrs Vej 8, 6700 Esbjerg Funktionery Log
L S \induer' Linietab'
Energy $X|8)
‘ KLIMASKARM - BYGNINGSDELE
Sagsoversigt Slet [ Duplikér vaerdi H Kopier H ndsaet ll vi I Opret J
—_ i) Type Titel Areal U.Verdi  B-faktor Spec. tab
v Oversigt » “| @ @ Fladttag Fladt tag, 200 mm isolering 120 0,18 1 234
[ Fladt tag Efterisolering af loftsrum med 150 mm isclering 130 0,13 1 169
v Ejendom
| @ @ Hule ydervaegge Hul ydervaeg, 35 cm, tegliporebeton, 125 mm hulrum... 81,39 024 1 21,9336
% E,’gnmgog..one Hule ydervaegge L ig eft ing af ive ydervasgge med ... 91.39 017 1 15,5363
m [ + @ Lette ydervasgge Let ydervasg trasitrae. 200 mm isolering 26,15 02 1 523
= Verrhe 71 ® ® Krybekaelder Gulv mod kry ) 200 mm i ing 56,81 0,19 07 7,55573
+ ® Terrsendak Terreendzek, Beton med klinker, SO mm polystryn og 56,39 02 1 11,278
- Ventilation & Keling
& o Loft Loftslem - uisoleret 1 2,03 1 2,03
v Vamt brugsvand
] Loft ing af ui med 300 mm isole... 1 0,12 1 0,12
v Vedvarende energi e 36474 TAATTS
: R B
&l Elektricitet

Figure 3: Example of the webbased EPC calculation software (Hansen, 2017)

51n 2014, 24 countries had operational central/regional EPC databases (plus Norway; Poland, Latvia, Luxemburg and thmili;ech Re
lining up to launch their own registries). In some countries (e.g. the United Kingdom and Belgamders), thee are separate databases
for residential and nomresidential buildings. For Italy and Spain, the databases are only available in selected BBIENR01%)

©2019 BEACON | Adghtsreserved. 11
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Usesname Faisword

Search for Enengylabels from BBR numbers

BER

Search for Enengylabels from OIS Unique Id
U
v £
[ [
Feich EnergylLabel Details
T r—— Imvestment
v

Fedth XML document for Enerngylabel

Ertty iensher

Figure 4: Web-based system to extract details from published EPCs (Hansen, 2017)

Vo

14y

Figure 5: Distribution of EPCs on a map (Hansen, 2017)

Uploading the data to the database is the responsibility of the qualified expert. In Denmark, like in nine other
MS, the upload to the EPC database is handled automatically through a standardised data protocol (e.g. xml or
editable pdf) instead of manually retyping the results of the EPC in input forms as is the case in t{BRIE)S
2015)

By the end of 2016, 527,655 EPCs had been issued for new and existing residential buildings. As approximately
61,000 EPCs haween issued in the year 2016, it is likely that this number has since increased to approximately

©2019 BEACON | Ailghtsreserved. 12
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600,000. It is estimated that about 90% of the EPCs are still active as they are valid for 48ngearany were
reissued in 2016(hence the active/valiEPCs in the database totals approximately 540,000). The total stock of
new and existing residential buildings is approximately 1,600,000, meaning that currently more than one third
(~34%) of the residential building stock is registered in the datafidaesen, 2017)

DANISH ENERGY LABELLING

(AlAlAJBREIDIE]F |6

When calculating the EPC, it is mandatory to use software systems
approved by the DEA. Cently, there are two systems available, both
of which are developed by private companies. For each EPC, the
assessor pays a fee to the respective company, meaning no public
DIGITAL SALE ADS money is used to develop or support the EPC calculation software. It is
E Ld . free to usethe software and only when the EPC is published is the

: h assessor required to pay the fee to the software developer and the DEA.

i : A In Denmark, the DEA carries out quality assurances of EPCs on a regular
w basis and in the case of a complaint (e.g. no EPC gb\igt owner
RN T — before rental contract is signed). For these quality checks, random

samples from the central EPC database are taken. Also, a digital analysis
of the quality of data is performed to detect, for example, outliers and
errors. 156 controls were caed out in 2016, which is approximately
0.25% of the annually reported EPER&nsen, 2017)When errors are
identified, the respective companies must correct the EPC. In the case
of substantial errors, the company receives a notification, which may
lead to a warning (displayed in the online register of experts) and as a
last resort, the certifd company may be sanctioned, e.g. have its
license suspended. The latter has not occurred in Denmark to date, but
as of 2014, 45 warnings had been issued by the OBAmsen et al.,
2014)

Furthermore, DEA has developed a digital EPC. Together nétv EPC
benchmarkingool and a financing calculator, the digital EPC makes the
EPC easily accessible and useable.

Figure 6: The digital EPC in Denmark
(Thomsen et al., 2014)

Energy efficiency has become a selling point, and
overall economic profiléThomsen et al., 2014rigure6 above shows an example of the digital energy label in
sale advertisements.

61n Denmark, at least a mechanism exist that reduces the validity of an EPC to 7 §reaEsHAC identifies significant energy savings with a
simple payback time of less than 10 years and with total savings greater than 5% of the energy consumption.

7Based on interview with Allan Hansen (DEA) on 08 May 2018.
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The EPCs, and therefore also the BBRtabase, include recommendations for cestective energy efficiency
measures. These recommendations do not replace afepth energy consultation but provide a first indication
for next energy efficiency actions to the landlord.

Often EPC databaseseaaccessible to or administered by research institutes or similar organisations that use
the data to perform tasks such as:

Identify energy savings potential for different building types;

91 Analyse potential costs of the savings; and

1 Support politicalnitiatives for promoting energy savings.

In Denmark, the SBi at Aalborg University has access to the database and is able to perform these tasks for the
Danish Governmen(fThomsen et al., 2014)

4.4 Interlinkages with other policy instruments

The Danish EPC database is interlinked with the Danish Strategy for Energy Renovation, which provides a
strategic framework for increased use of EPCs by giving them a more obvious link to energy reifdkatitsen

etal., 2014)In the Strategy forlcer gy Renovati on, several objectives ar e
approach to maintaining an effective and targeted energy labelling scheme for buildings. These include, amongst
others, setting up a website where building owners and tenants oae the energy labels to better
understanding the energy saving potential in their buildings; draw up guidelines for how energy labelling can

assist with building maintenance and renovation; and strive for improvements in the quality, simplicity, and

cogs of energy labellingDanish Government, 2014)

As part of the Stratgy for Energy Renovation, the EPCs and the database, as with all initiatives, should be
coordinated to create synergies. The Strategy points out that, for example, the objective in the Climate Plan to
reduce Denmark’s total G H&edaonib9¥ kvels mas thebsgme 4ith @f reduting2 0 2 0 «
energy consumption and is thereby inextricably linked. The Strategy should also be considered compatible with

the government’' s architecture policy ‘ Ma20adDarksht | n cC e
Government, 2014)
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5 Impacts of the policy instrument

5.1 Effectiveness

A welldesigned and longtanding EPC database such as the one in Denmark, with automatic data uploading
and validation, can contribute to reduce energy demand and emissions in various ways. With a wide range of
information available, the Danidbuilding stock can be characterised with high accuracy as more than 30% of
the residential buildings in Denmark being part of the EPC database. Also, the Energy Efficiency Watch Project
found that 21% of experts considered energy certification of buildingdenmark to be very effective (partly
effective: 56%; not effective at all: 23%). For comparison, in Germany this number is lower with 14% (partly
effective: 50%; not effective at all: 35¥%&)nergy Efficiency Watch, 2015)

This enables policy makers to draw reasonable conclusions about where to set the right energy saving incentives
in the future. For example, the peration of the higher efficiency certification classesBAin comparison to
the ones with lower efficiency {G) can be monitored over time (s&gror! Reference source not foungd.

80
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Figure 7: Evolution of the EPC classes for Danish residential buildings (Thomsen et al., 2014)

As a result, the effectiveness of policy instruments to ensure a shift to the future nearly zero energy building
(NZEBglasse%can also be monitored.

In addition, statistics per building type can also be extracted from the EPC database, making it possible to
differentiate between policy instruments per building type. The following figure shows all registered Danish
residential buildings since 2006 per certification classes A to G.

8 EPC class A including A2012026 but also the NZEB class A2020.
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Figure 8: Distribution of the EPC classes for Danish residential buildings as registered in the current EPC scheme
since 2006 (Thomsen et al., 2014)

Therefore, the Daish EPC database enables policy makers to identify savings potentials for different building
types and analyse potential costs of these savings e.g. to support political activities that promote energy savings.

Furthermore, openly accessible data can rasareness for the energy efficiency topic amongst the public, e.g.
when comparing the building class of the own building with buildings in the neighbourhood. The database can
also serve as a benchmarking tool allowing the user to see how common thengudldss of his/her building is

on national level.

In Denmark, another important effect of having an EPC database is the impact on the price of buildings. A study
of the SBi and the Aalborg Univers{tiensen, Kragh, & Hansen, 20&Bpwed that the sales prices of single
family houses increased aorrelation with improved EPC classes of the build{fig@msen et al., 2014)

Generally, it can be stated that for an EPC database to be effective, the following conditions need to be met
(Loga et al., 2012)

i1 datais collected in one central database

1 data is of high gality (ensure high education and skills of the building energy performance expert)

i1 data is updated on a regular basis

i1 data is comprehensive so that it is possible to extract enough information from the database to redo
the energy performance calculation

1 database must be based on professional database management tools to ease analyses and reporting
from the database
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By implementing a system that broadly fulfils these criteria, the Danish authorities have effectively used EPC and
other public information ¢ inform stakeholders in the buildings sector and contribute to energy savings.

5.2 Cost efficiency

In Denmark, the tasks associated with registrations of certified energy labelling companies, supervision, control,
quality assurance, operation of registers amither information technology (IT) systems, and other aspects of
managing the energy labelling scheme is financed by the fee levied on each publisBe@iHeROst of running

the website in 2016 totalled EU#®4,838, but it should be noted that the site contains all EPBD information and
not solely EPCs. This is also the case for the Helpdesk, which cos8£4WH8 in 2016. In 2016, the cost of
conductingquality controls of the database totalled EWR7,688. The exact costs of implementing the Danish
EPC database are not available but are likely low given the aforementioned website and Helpdesk costs.
According to the DEA, the EPC scheme idiselficing(Hansen, 2017)

The DEA only hosts the database and performs automatic or randomised quality checks. Therefore, the efforts
are manageable in comparison to the various positive effects of a centralulitly available database.

The cost efficiency of an EPC database is difficult to quantify as the information that can be extracted from it can
be used for various purposes that are each able to support GHG emission reductions (e.g., monitor
implementation and impact of policies and programmes with EPC information from the past and today). As the

costs for the database are relatively low, it can be assumed that an EPC database is neadytcaist

5.3 Cobenefits and sideeffects

As outlined in chapte4.3and5.1, there are numerous energy savings benefits of a central EPC database where
the data is analysed regularly.

An EPC database with sufficient information on the building stock functions as a tool to monitor the
implementation and impact of policiesd programmes also on EU level like the independent control system
(EPBD, Art.18). On national level, such a database can help to set minimum energy performance requirements
or serve as an input to the design of national renovation strate@&$E2015)

In addition to these aspects, the data can be used for market and economic studies showing e.g. potentials for
future investments in retrofit activities. One example is the research pr@Bts COR®Wittchen & Kragh, 2016)
which uses Danish EPC data to compare energy demands befbedtanrenovation activities.

5.4 Success factors and challenges

The elements contributing to the success of the Danish EPC database have been described in the previous
sections. In summary, publicly available EPC databases have proven to be extremely tisefollowing ways:

1 Ensuring higher accuracy of building stock data;

9 For single family homes EUR.50 for the DEA, plus EWR50 for the company behind the calculation software.
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1 Monitoring implementation and impact of policies and programmes (current compliance rates and
future policy making);

Promoting renovation activities, energy savings and potential;
Raisng public awareness for EPC classes/building energy efficiency;

Serving as a source of data for research projects;

== =| =4 =

Influencing the market in the direction of improved energy efficiency in buildings (relationship between
sales prices and EPC class).

Despite the many reasons for supporting the implementation of an EPC database, there are several challenges
that must be overcome if the German database shall become as successful as the Danish example.

Data entry and validation has the potential to belallenge in database development and maintenance, but
this must be done in order for the database to be useful and generate a certificate identification (ID). Data entry
can be done manually (manual entry in input form) or automatically (uploading a stdisdd data protocol)

like in Denmark. Manual entry can be cumbersome for the user and administrators of a database and automatic
data entry requires that the system be both programmed properly and easy to use. Similarly, errors can,
particularly in the cae of manual data entry, arise and prompt the need for quality assurance. Protocols for
quality assurance need to be developed and then regularly executed. Errors in data input are among the most
typical factors influencing the quality of ERCega et al., 2012)n the cae of Denmark, quality assurance is
carried out by the DEA on a regular basis and in case of a complaint. In addition to a standardised digital quality
assurance to detect outliers and errors, random samples are taken from the database and evaluatedl in deta
(seesection 4.3.

The database interface can also prove to be a sticking point in EPC databases. To be useable, the interface must
be userfriendly and selexplanatory for laypeople. Unlike those issuing EPCs or analysing the data, the general
public, which is often the target audience of such databases, does not posseeptin knowledge of the
buildings sector and technical elements of EPCs. They must be able to identify the basic information required to
make their purchasing/renting decisions.

A general comparison issue with regard to EPCs is whether the EPC are based on calculated energy demand
(based on energy demand software) or metered consumption data (based on real consumption data of several
years). These two types of EPCs differ signifigatithe standard input values in energy demand calculations

of energy demandased EPCs often do not mirror the reality (e.g. ventilation losses, indoor temperatures, or
only partly heated buildings). Nevertheless, standard input values can help malenéngy performance of
building more comparable as user behaviour is standardised. Therefore, within an EPC database it must be
ensured that the respective certificate type is sufficiently highlighted and that aggregations are performed
separately for caldated energy demand and metered consumption EPCs.

Lastly, to maintain relevance and meet the desired policy aims, EPC databases must be updated at regular
intervals. The EPCs of many buildings are only updated every ten years and not on a yearly bagls éagrgy
consumption data) as would ideally be the case. Old and therefore, in many cases inaccurate, EPCs impact the
overall accuracy of the database and reduce the relevance of the instrument for policy makers. In the worst case,
policy makers witlan outdated EPC database might set inappropriate targets or establish misguided renovation
incentives and programmes. In Denmark, a mechanism exists that reduces the validity of an EPC to seven years
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if the EPC identifies significant energy savings wihvgple payback time of less than ten years and with total
savings greater than 5% of the energy consumption.

According to the DEA, the cost and time efficiency regarding the independent control process could be improved.
Furthermore, to expand the usabilibf the database, tailemade analyses of the EPC database for companies

could be facilitated, for example, to conduct marketsed product assessments (e.g. for companies to identify

areas where their services are needed). Lastly, the EPC databasersquia w'ad @&t at o remove any
are no longer applicable. In Denmark, an estimated 10% of the EPCs within the database are outdatedfinactive

10 Source: Interview with Allan Hansen (DEA) on 08.05.2017.
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6 Transferability

6.1 General comparability of the context

In assessing the transferability of the Danish E&&base model to the German context, it is clear that economic
considerations, the makeup of the buildings sector, or market actors do not present the biggest barriers to
adoption. Since Germany already has a database in place but is lacking severatetbatenake the database
more impactful (i.e. transparency and higlality content), transferability is most relevant in the political,
administrative, and even cultural context.

The primary barrier to full adoption of a Danish approach to an open BR®ate is that of data protection.

The German Data Privacy Law ("Bundesdatenschutzgeset
Regulation (GDPR) on EU level protects personal data including information about the energetic quality of single
buildings. For this reason, no complete, publicly available database is currently in place.

Despite the limitations presented by the GermBata PrivacylLaw, confidential database input for aggregated
data outputs (e.g. analyses per building type) have been irseztent projects such as for the city of Hamburg
and may also be possible in other federal states of Germany.

One could generally conclude that the concept of a more open EPC database similar to that of the Danish
example, could be implemented in Gernyaifi personal data is secured, albeit not fully available to the public.

A detailed analysis of the data privacy law in Germany (BDSG) and the GDPR on EU level, however, would be
necessary to test this assumption.

6.2 Properties of the instrument

As Germany atady has a central EPC database, taking the next steps and improving the database with higher

quality information is fairly straightforward. In Germany, the German centre of competence for construction
(*Deutsches I nstitut 8&esanaBanaticalycgbneratéd oytput@didd toptairen r e ady
all EPC data when performing quality checks on the EPCs, which could be used for the future automatic upload

of the EPC datéDeutsches Institut fir Bautechnik, 2018)

An improvement of the German database would require Germany to extend the validity check of uploaded data
to new data inputs (e.g. plausible thresholds for primary energy demanddhéermore, the data would need

to be made available (in useable formats) to the parties allowed to extract it from the database. Therefore, a
userfriendly online platform would need to be developed. Also, a publicly available database would naturally
invite more interesfandas a resulmore queries and requests for information from the database will be raised
with the DiBt. Consequently, additional personnel would likely be needed to administer the setup and
maintenance of the new database.

In Germany, lie registration of EPEsand the collection of EPC metadata in a central database has only been in
place since May2014 as part of the German Energy Savings Ordinance (EnEV 2014). Accompanying the

11 Note: EPCs existed since the EnEV 2007 bhoutita central registration.
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database, a control system for validating the ER&slso been in place since 20124The authority responsible
for addressing national building control issues, PiBersees the central database and performs a validity check
of the input data for the German government whereas detailed quality control ifopeed by the Lander
(Schettlerkdhler, 2015)

When considering transferring the Danish EPC database example to Germany, the key hawerer,is
Germany’'s strict data privacy | aw (BDSG). Due to the
in the EEZ database in Germany does not actually include any information on the energy performance of the
buildings and is thus very limited in terms of the value it could generate (see cHaptet Reference source

not found.). The metadata collected in the German database comprises of only the following:

Type of certificate;

Building type;

1

1

1 New or existing building;

1 Responsible local government;
l

The certifying company.

This data is collected upon the mandatory registration of EPCs according to EnEV (826c¢) and is accessible to
enforcing authorities (i.e. the 16 Lander governments) and the certifying experts, but not the public. To resemble
the Danish example, the Germamatdbase and EPC processing procedures would need to be reconfigured to
allow maximum data input within the confines of data privacy restrictidymart from these increased efforts

and if no legal barriers hinder implementation, the concept of the Dani¥8 &atabase can be transferred to
Germany.

6.3 Potential impacts

As addressed in chapté&rror! Reference source not foungthere are numerous benefits of a publicly available

and highquality EPC dabase. While estimating the quantitative impacts of an improved database for Germany
proves to be extremely difficult, it is clear that Germany could benefit from better building stock data, a more
thorough understanding of the impact of certain policiesdaprogrammes on energy consumption/GHG
emissions and increased public engagement and awareness of energy savings. Furthermore, Germany could see
increased transparency for parties purchasing or renting, more advanced analysis of building data for public
research projects, linking of energy performance to financial incentives, and ultimately a shift in the market
towards more energy efficient buildings.

One example of a Danish study from 2016 using primarily the records in the EPC database as a basis for th
calculation model is ‘Potential Heat Savings During C

2 Quality assurance is organised in accordance with the three options of the Directive 2010/31/EU. Option A: validityicheckath of
the building (Info Germany: 5% random sample by DiBt); option B: check of the inawtrdhverification of results; option C: full check of
the input data and results, possibly including site visit (info Ge¢
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conducted as part of the Danish participation in the EPISCOPE project supported by Intelligent Energy Europe
(Wittchen et al., 2016)

In Germany, the building energy efficiency analyses are often bastet@tudy on the database of the building
stock *‘Datenbasi s Ge(Digfenbaehb @sshinaky, dRodenfels, &nClausritde) 201dD)
other relevant but sometimes outdated studies. 4tfpdate and historical EPC data from a databasuld
contribute to more accurate and extensive analyses.

6.4 Conclusion

This study explores the Danish EPC database system and the transferability thereof to Germany. The experiences
of Denmark offer valuable insight into how the value of a database candx@mised and ultimately contribute
to the achievement of energy efficiency targets and emission reductions in the buildings sector.

After consultation of German and Danish experts, we f
for Germany.The Danish database is publicly available on a website, where the entire EPC as well as other
information is provided. The quality and accessibility of the Danish EPC database, allows stakeholders to extract

and utilise a wealth of information to raise aveness about energy consumption and savings. Armed with this
information, users can make informed purchasing and renting decisions, ultimately contributing to energy
savings in the buildings sector.

In Germany, a central EPC database is currently in plagethe amount and type of information collected
cannot support meaningful analyses and access to the database is restricted. The Danish database whereas is
publicly available and provides a wealth of information upon which consumers can base puradesgigns

and researchers and policy makers can conduct analyses. While it is questionable whether the German database
can be altered to reflect all of the positive aspects of the Danish experience, it is likely that smaller changes can
be made to improvehe value and usability of the German database on a relatively short term.

In this respect, several scenarios for Germany are foreseeable. One option could be a confidential EPC database
where the upload of the standardised data protocols, which are autarally produced by the energy
certification software when printing an EPC, is mandatory before receiving a certification ID. With this
confidential data, publicly available aggregations (e.g. per building type and region) are performed and serve as
a bentmarking tool for building owners to raise awareness. Furthermore, more concise aggregations would be
possible for researchers and policy makers within the confines of data privacy restrictions.

Secondly, to further improve the data quality, buildingowsierc oul d be gi veni n'heanpdo snsa kbei
their detailed data (searchable by address) available to

a. the public,
b. non-governmental organisations conducting research, or

c. only for policy making purposes.

The first option (a.) would raise awareneas building owners and residents could compare the energy
performance of their buildings with others in their neighbourhood. The two following options (b. and c.) could,

©2019 BEACON | Adghtsreserved. 22



©

BEACON [mimeens NAVIGANT adelphi

despite partially restricted access, facilitate research, energy concepts and mala@rymendations on various
levels (city, federal and national level).

While unlikely that the German EPC database could completely replicate the Danish model, elements thereof
could be adopted to improve the system and address the information gap in theabdbuildings sector.
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