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The Challenge
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Paris agreement
COP21 closed on 12 2015 with the adoption of the first international climate agreement 
(concluded by 195 countries and applicable to all). The twelve-page text, made up of a preamble 
and 29 articles, provides for a limitation of the temperature rise to below 2°C and even to tend 
towards 1.5°C. It is flexible and takes into account the needs and capacities of each country. It is 
balanced as regards adaptation and mitigation, and durable, with a periodical ratcheting-up of 
ambitions.
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Danish Greenhouse Gas Emissions

Reference: Danish Energy Agency, 
Basisfremskrivning 2019

Historical emissions
Projection present policy
Path towards 2030
Path toward 2050
Goal 2030
Goal 2050
Baseline 1990
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The History
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Development in Gross Domestic Product and Energy Use

Reference: Danish Energy Agency, 
Energy Statistics, National Accounts

Gross Domestic Product Energy use (Bruttto) CO2 Emission Energy Intensity
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Development in Energy Use for Residential Heating

Reference: Danish Energy Agency, 
Energy Statistics, National Accounts

Heated floor area Energy use Energy use / m2
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Energy System Change in Denmark
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Energy System Change in Denmark

S t a t u s  2 0 1 5 :

• L a r g e  i m p r o v e m e n t s i n  h e a t i n g  e n e r g y
e f f i c i e n c y

• 4 3 %  e l e c t r i c i t y f r o m  w i n d p o w e r

• M o r e  t h a n 1 0 0 . 0 0 0  o w n e r s o f  w i n d m i l l s

• H i g h  s h a r e o f  o f f - s h o r e w i n d p o w e r

• 3 0 %  d i s t r i b u t e d p r o d u c t i o n a n d  a b o u t
5 0 %  e l e c t r i c i t y f r o m  C H P

• M o r e  t h a n 6 0 %  o f  b u i l d i n g s
s u p p l i e d b y  d i s t r i c t h e a t i n g
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Wind Power Production Depending on System Size

Reference: Danish Energy Agency, 
Energy Statistics 2019
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Development in Electricity Production and Wind Power Share

Reference: Danish Energy Agency, 
Energy Statistics 2019

Capacity, Off-Shore Wind Power
Capacity, On-Shore Wind Power
Wind Power in % of domestic Power Supply

Central Units, separate production
Central CHP Units
Decentral CHP Units
Secondary Producers
Wind, Sun, Water Power units



Referent, 13 01.02.21

District Heating Production and Fuel Use

Reference: Danish Energy Agency, 
Energy Statistics 2019

Secondary producers, Heat
Secondary producers, CHP
District Heating
Decentral CHP
Central CHP

Electricity, Heat Pumps, Electric Boilers
Renewable Energy
Waste
Coal
Natural Gas
Fuel Oil
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The Next Decade
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Electricity Production cost

CO2-tax

Fuel Cost

Operation & Maintenance

Capital Cost

Electricity price 2020 average
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Reference: Danish 
Energy Commission 2017
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Expected Development in Renewable Energy Production Cost

Reference: Danish 
Energy Commission 2017

Wind Power 
On-shore (Large)

Wind Power 
Off-shore (Large)

Photovoltaic (Large) Photovoltaic (Small 
roof top)
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District Heating Production Cost

Capital Cost

Price of Heat

Fuel Cost

Operation & Maintenance

Electricity Sale
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Reference: Danish Council
on Climate Change 2015
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The Role of Buildings
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Residential Heat Supply

Reference: Byggeriets Energianalyse 2019, 
Dansk Byggeri

District Heating

Natural Gas Boiler

Fuel Oil Boiler

Electricity

Other Boilers

Heat Pump

Other heating
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Historical and Projected Greenhouse Gas Emission from Buildings

Reference: Danish Energy Agency
Baseline Projection 2019

Private and public 
Service-sector
Residences
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Optimum heat Energy Savings in the buidling sector towards 2050

Present average energy use

Average target
renovation

Target 
new buildings
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MAC-curves for energysavings in building in 2030 og 2050.

The total socio-economic energy saving potential in buildings will in 2030 be a 
reduction of 15-21% compared to 2017 and in 2050 a reduction of 25-31%.

Reference: 
EA Energianalyse 2019
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Energy Use in Danish Single Family Houses – By year of construction 

23
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Distribution of Energy certificates - 2016

Reference: Byggeriets Energianalyse 2017, 
Dansk Byggeri

Residences Other, offices
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Distribution of Energy certificates - 2016

Residences Other, offices

~40%

Reference: Byggeriets Energianalyse 2017, 
Dansk Byggeri
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Efficient homes versus efficient practices….
Based on 230.200 detached Danish houses with an energy label. 

Pre-bound effectRebound effect
Reference: 
(Gram-Hansen and Hansen, 2016) 
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Environmental Impact from construction and operation for a 50 year period

Reference: BUILD Report 2020:04

60 cases constructed
from 2013 til 2021.
• 34 resicences, 
• 22 offices
• 4 school, hospital, 

otherOther Building       Apartment         Single family            Office                 Row house  

Construction Operation
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Per Heiselberg
Aalborg University
E-mail: pkh@build.aau.dk
www.build.aau.dk

Thank you for  your attention
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