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Energy Use in Danish Single Family Houses

— by year of construction
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DISTRIBUTION OF ENERGY CERTIFICATES - 2016
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DISTRIBUTION OF ENERGY CERTIFICATES - 2016
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IDENTIFIED BARRIERS FOR THE BUILDING
OWNER

Lack of knowledge and interestin energy use, potential energy
savings, non-energy benefits, economic advantages.

- “Energy”renovationis not “prestigious”
« Mistrustin new products
« Highly aesthetic examples and proven savings are missing

« District heating price structure decreases potential energy cost
savings.

« “Energy” renovationis costly and not cost effective.
« Unrealistic pay back times for typical renovation solutions

e« Too much workto carry out and to control the proces.
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REASONS FOR NOT COMPLETING HOME
RENOVATION?

 WHICH STATEMENT(S) DESCRIBE YOUR CURRENT SITUATION
BEST?

Because | am happy with my house as it is today
Because it is too expensive

Because | don't believe the promised saving
Because it is too difficult

Because | will sell my house and move to ancther
But none of the statements describe my situation
Because | rather demolish and build a new house
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HOMEOWNERS THAT CONSIDER TO HAVE A
HOME WITH POOR ENERGY-EFFICIENCY
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HOMEOWNERS OWN ESTIMATION OF
POTENTIAL ENERGY SAVINGS

« ENERGY SAVING POTENTIAL ESTIMATED BY HOMEOWNERS AND
ENERGY CONSULTANTS
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EFFICIENT HOMES VERSUS EFFICIENT
PRACTICES....

Actual and theoretical energy consumption per m? of detached housing
per energy label
kWh/m?
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Motivation of Homeowners
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WHAT CAN MOTIVATE PRIVATE HOME
OWNERS?

KNOWLEDGE:

Better information on non-energy benefits of
renovation

Increase awareness and focus on energy saving
potential in all renovation activities.

Make energy use visible and compare it with
similar families

Provide realistic expectations on energy saving
potential

Easy access to independent experts

ECONOMY:

Economic support and incentives
Energy cost should encourage savings

DEPARTMENT OF CIVIL ENGINEERING
Reference: Mortensen, Heiselbergand AALBORG UNIVERSITY

Knudstrup. Energy & Buildings 72(2014) 465-475

JaumQ



WHAT IS IMPORTANT FOR THE AVERAGE
HOMEOWNER

How important are these five house related parameters to you?
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WHAT IS IMPORTANT FOR A NEW HOMEOWNER
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Recommendations for
One-Stop Shops
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WHO HAS INTEREST IN RENOVATION?

70 years and above

B Greatinterest

Reference: Mortensen, Heiselbergand
Knudstrup. Energy & Buildings 72(2014) 465-475
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HOW STRONG IS YOUR INTEREST IN
SAVING ENERGY BY RENOVATION?
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FROM WHO DO YOU RECEIVE GUIDANCE?

Craftsman

Energy Advisor — trained craftsman
Energy Advisor — from utility
Energy Certificate Consultant
Consulting Engineer

Architect

Better Home Advisor

Other

Do not receive professional advice

Do not know
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THE INTEGRATED RENOVATION PROCESS

- ITERATIVE OPTIMISATION
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THE INTEGRATED RENOVATION PROCESS
- INTERVIEWS AND CORRESPONDING RESULTS

- HOMEOWNERS:

More informed, more interested
Felt in control

Understood and sensed the multiple benefits resulting from a sustainable
renovation (adapted language), and gave them a lot of importance

Selected the most favourable renovation (also in regard to energy saving potential)
Valued non-energy benefits, actual energy savings less important

« BUILDING EXPERT:

First applications of the IRP was successful and promising
First applications of the IRP was time consuming
First applications of the IRP have made the building owners feel very satisfied

Some tools are missing and need to be developed to automate the process and
make it cost effective
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RECOMMENDATIONS FOR ONE-STOP SHOPS

« TARGET THE RIGHT CUSTOMER AT THE RIGHT TIME
— Focus on the windows of opportunity

« HAVE A HOLISTIC FOCUS IN THE GUIDANCE OF HOMEOWNERS
— Comfort and functionality are more important than energy efficiency

— Assistance in the realization and financing can be important, especially for young
owners

« HAVE THE RIGHT RENOVATION ADVISORS THAT ARE ABLE TO
IDENTIFY CUSTOMER WISHES AND REALISTIC ABOUT BENEFITS

— Knows and can explain all the benefits of renovation
— Energy savings are (only) a co-benefit

DEPARTMENT OF CIVIL ENGINEERING
AALBORG UNIVERSITY



N

Per Heiselberg ‘{,
Aalborg University




AALBORG UNIVERSITY
DENMARK



REFERENCES

+ COPENHAGEN ECONOMICS (2015), GIVER EN GOD ENERGISTANDARD EN
HOJERE BOLIGPRIS

+ DANSKBYGGERI (2018), KONJUNKTURANALYSE OKTOBER 2018
+ DANSKBYGGERI(2017), BYGGERIETS ENERGIANALYSE 2017

-« MORTENSEN, HEISELBERG AND KNUDSTRUP. ENERGY & BUILDINGS
72(2014) 465-475

* YOUGOV OG DANSKBYGGERI (2018), SPURGESKEMAUNDER-SOJGELSE
UDFORT OKTOBER 2018

 REALKREDIT DANMARK (2018), BOLIGKZUBERNES ONSKESEDDEL:
BELIGGENHED VIGTIGST MEN OGSA ANDRE GNSKER PRESSER PA

« ENERGISTYRELSEN (2016), BRUGERUNDERSQGELSE AF
ENERGIMARKEORDNINGEN

« BOLIUS (2018), BOLIGEJERANALYSE
- ELFORSK 347-009: ENERGIEFFEKTIVE 50+ERE

+ GRAM-HANSEN AND HANSEN, SB12016-09, FORSKELLEN MELLEM MALT
OG BEREGNET ENERGIFORBRUG TIL OPVARMNING AF PARCELHUSE

DEPARTMENT OF CIVIL ENGINEERING
AALBORG UNIVERSITY



INCREASED SALES PRICE COMPARED TO A
REFERENCE ENERGY CERTIFICATE OF G

DKK 1000/ 100 m?
300

250

200

150 —

100 — —

50

DEPARTMENT OF CIVIL ENGINEERING
Reference: Copenhagen Economics, 2015 AALBORG UNIVERSITY



