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1 Introduction 

At the request of Nykredit, MOE has prepared this memorandum about the Danish energy labelling 

scheme and energy efficient buildings in an international context. The memorandum is to contrib-

ute to creating a knowledge base about the energy efficiency of Danish properties and to describe 

how energy efficient properties in Denmark can be quantified.  

 

The following focus areas will be discussed below: 

 

 The Danish energy labelling scheme – background, assignment of labels, availability of data 

and distribution on the building stock 

 The energy labelling scheme and Danish energy production/consumption in an international 

context  

 Identification of energy efficient properties in Denmark and at Nykredit 

 Definition of energy efficiency and comments on data quality 

2 The energy labelling scheme in Denmark 

The Danish energy labelling scheme is part of the remit of the Danish Energy Agency, but it is sub-

ject to common EU guidelines defined in the Energy Performance of Buildings Directive (EPBD)[1], 

the objective of which is to improve the energy performance of buildings. Below is a description of 

the Danish scheme and how the labels are distributed on the Danish building stock (Sources from 

the Danish Energy Agency [2][3][4]). In section 3, the scheme is described in a European context. 

2.1 What is the energy label? 

The aim of the statutory energy label is to disclose the energy consumption of the building and 

point to potential energy-saving measures. Since its introduction in 1998, the scheme has been 

used to classify buildings on a scale from A to G. Due to stricter requirements and ambitions in the 

building regulations, the ‘A’ category now comprises the classes A2010, A2015 and A2020 (Figure 

1). The energy label is assigned in an energy labelling report that also includes a building descrip-

tion and calculation assumptions, as well as an estimate of the most cost-effective measures that 

can reduce the energy requirement of the building. 

 

 
Figure 1 The Danish energy labelling scale. Source [2]. 

The energy label is based on a theoretical calculation of energy consumption under standard as-

sumptions regarding user behaviour and weather conditions. Hence, the label indicates the energy 

standard of the building, but not its actual consumption. This method provides a better basis for 

comparing the state and quality of different buildings. The calculation takes into account the cur-

rent source of heating and contributions from renewable energy sources. Statement of the source 

of heating makes it possible to determine the building’s primary energy requirement using national 

energy factors for electricity and heating, respectively. So the energy label reflects the aggregate 

primary energy consumption to be produced in order to operate the building. 
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2.2 Who assigns the energy label and how long is it valid for? 

Energy labelling is performed by an energy consultant who has been through a government train-

ing programme and passed an exam. When assigning an energy label, the consultant must comply 

with the instructions of the “Håndbog for energikonsulenter” (energy consultants’ manual). The 

consultant must be employed by a firm that is certified and registered with the Danish Energy 

Agency. It should be noted that the price of an energy label is subject to a maximum of approx 

DKK 4,500-7,300 incl VAT, depending on the building’s construction year and size. This is to ensure 

that the building owner does not incur unnecessarily high costs for the mandatory labelling.  

 

An energy label must be assigned when new buildings are constructed and when existing buildings 

are sold or let. After this, the label is valid for 10 years so that the same label may be used in con-

nection with repeated sales within its validity period. For public sector buildings, the label must be 

renewed before it expires1.  

2.3 Which data is the energy label based on, and which data is publicly available? 

The theoretical calculation on which the energy label is based is made using the Be18 calculation 

program, which is developed by the Danish Building Research Institute on the basis of European 

standards (ISO 13790 and ISO 52016). The program calculates the building’s annual heating re-

quirement, cooling requirement and electricity requirement (for operation) based on detailed meas-

urements and assumptions regarding heated areas, building envelope, windows, ratio of sunlight to 

shadow, heat generators, ventilation, lighting2 and installations. As previously stated, standard val-

ues are applied for weather conditions, family size, operating times and consumption habits. For 

this combination of building-specific and general values, the theoretical energy requirement is cal-

culated, which is then converted into primary energy consumption via the energy factors. 

 

For newly constructed buildings, the energy calculation is typically performed by a consultant engi-

neer. The calculation, drawings and documentation are sent to the energy consultant, who then 

checks them and assigns the energy label and suggests energy improvements. When labelling an 

existing building, the consultant physically inspects and measures the building. If the consultant 

does not have access to eg buried installations or insulation in outer walls, their values are deter-

mined on the basis of tables for typical buildings of the same type and age.  

 

Once the energy label has been assigned, the calculation and report are sent to a central database 

at the Danish Energy Agency. Via address searches, the general public can find the individual en-

ergy labelling reports at SparEnergi.dk [3]. At the same website, users can find statistics of build-

ing energy labels broken down by use, source of heating and construction year.  

 

2.4 Breakdown of energy labels by use, source of heating and construction year 

This section provides an overview of the breakdown of energy labels by use, source of heating and 

construction year. The figures below (2, 3 and 4) are based on data from the above website, 

SparEnergi, and from the Danish Energy Agency.  

 

First, all buildings are compared, stating their use, in Figure 2. Overall, buildings labelled A or B ac-

count for approx 15.4% of energy labelled properties, while most fall into the categories C, D and E 

(~68%). If we look at the individual uses, terraced houses and similar are most energy efficient, 

with 24.4% in categories A and B, while just under 10% of multi-storey properties and farmhouses 

                                                
1 Buildings of less than 250 m² are exempted, however. 
2 Lighting for non-residential buildings only. 
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fall into these categories. So the breakdown varies considerably, depending on the use of the build-

ing. 

 

 
Figure 2 Breakdown of energy labels in Denmark by use. Data from [3]. 

Figure 3 shows some clear tendencies as regards energy labelling and the source of heating used in 

buildings. The share of buildings with oil-fired boilers falls from 33% for buildings with the poorest 

label to approx 0% for A-labelled buildings. Conversely, the relative share of buildings with district 

heating rises as the label improves. The overall district heating share is 46%. But for district heat-

ing a fall is seen from B- to A-labelled buildings, mainly because of a rising tendency to use heat 

pumps (HP) in new buildings. It may seem strange that the shares of electric heating and heat 

pumps are greatest for the most energy efficient buildings (A) and for the poorest (F and G). This 

is because heat pumps are used in A- and B-labelled houses since they convert each kWh of elec-

tricity into approx 3-5 kWh of heat (COP factor for the system). On the other hand, an electrically 

heated building without a heat pump, but with electric radiators, obtains only 1 kWh of heat for 

each kWh of electricity, which is reflected in the lower energy label (F or G).  

In the above comparison of energy labels and sources of heating, it should also be remembered 

that the label is determined on the basis of the previously mentioned energy factors. So the source 

of heating plays a significant role when converting the energy requirement into primary energy – 

before the label is assigned. It should also be noted that the Danish electricity production on which 

the heat pumps are based is relatively sustainable, see section 3.1.1. 

 

 
 

Figure 3 Breakdown by source of heating relative to energy labels for detached houses. Data from [3]. 

Figure 4 shows a breakdown of energy labels for detached houses by construction year, grouped by 

architectural traditions (until 1960) and changes in building regulations (after 1961). The periods 

are not of equal length, but the most productive decades are the 1960s and 1970s and to some ex-

tent also the 1950s and the period since 2010. Due to renovation, all periods include buildings with 
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energy labels A and B. In the periods until 1978, these A- and B-labelled buildings account for max 

1.9%, however (and 4% for the period 1979-98). An original detached house from the 1960s or 

1970s typically has energy label D or E [7], so the share of C-labelled buildings in these periods is 

primarily attributable to renovation. The same principle applies to buildings from before 1960. Ex-

tensive and costly renovation is required in order to obtain an A or B label, and it is assessed that 

only a small number of buildings will move into these categories if renovated. For the newest build-

ings from 2011 or later, 131 detached houses have energy labels C to E (approx 0.4%). This may 

reflect errors, exemptions or considerable time lags between building permission and occupation.  

 

 
Figure 4 Energy labels for detached houses by construction year. Percentages indicate the relative share of the 

period in question. Data from [3]. 
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3 Danish building regulations and energy labelling in an international con-

text 

As previously mentioned, the Danish energy labelling scheme is comprised by common guidelines 

in the EU’s Energy Performance in Buildings Directive (EPBD) from 2010 [1]. Likewise, there are 

common standards (ISO 13790 and ISO 52016) for the calculation programs typically used for the 

national energy labelling schemes. All the same, it is up to the individual EU member states to in-

terpret the guidelines and standards. Hence, there is considerable variation in the individual mem-

ber states’ energy labelling schemes and their definitions of “nearly zero-energy buildings” (nZEB), 

which is required for all new buildings from end-2020. However, the energy consumption require-

ments constitute only a limited part of the national building regulations. A brief description of the 

energy-related provisions of the Danish building regulations is provided below, after which they are 

assessed in a European context.   

 

The Danish building regulations, BR18, contain 563 sections grouped into 35 chapters, of which 

only two (11 and 25) relate to energy consumption. Besides that, the regulations relate to a num-

ber of different areas such as fire, the building site, pollution, structures, playgrounds, noise, light 

and view of the surroundings, thermal indoor climate, etc. In this context the focus is on Chapter 

11 “Energy consumption”.  

 

The most extensive element of Chapter 11 “Energy consumption” is the building’s energy frame-

work, which is the upper limit for the building’s primary energy consumption (calculated using the 

above-mentioned Be18 program). Observation of the energy framework is a prerequisite for regu-

latory approval and for obtaining energy label A2015. A more stringent energy framework applies 

to the voluntary low-energy class 2020, which is linked to energy label A2020. This is also Den-

mark’s definition of “nearly zero-energy buildings”, based on the EPBD guidelines for new buildings 

in 2020. The energy framework calculation provides an overall picture of the energy performance 

of the building, but also contains requirements for many of the building’s subcomponents. For ex-

ample, there are minimum insulation requirements for the various building elements, and the en-

ergy balance for windows must be positive3. Below these requirements are compared with those 

applying in other Nordic countries and EU member states.  

3.1 Danish rules in an international context 

First, the energy framework requirements are compared across the Nordic countries, with which 

Denmark often compares itself. Table 1 shows the existing requirements, although the list varies a 

little due to differences in definitions and calculation practices. For example, Denmark has separate 

requirements and limit values for energy labels for residential buildings and other building types 

(offices, industry, healthcare, education, etc.). In Norway, the building types are specified in more 

detail (the list is not exhaustive). In Sweden, the source of heating is also taken into account, as 

well as the geographical location of the building, the country being divided into four different cli-

mate zones with different weather conditions. The weather conditions are of significance in this 

context. For each country, standardised weather data is applied. Norway and Sweden have colder 

climates, which is reflected in the higher energy framework values. It should also be noted that the 

energy requirements in Denmark and Norway are based on theoretical calculations, while Sweden 

applies the measured energy requirement in the first year of operation. Finally, energy production 

varies considerably across the Nordic region – district heating, wind turbines, water power and nu-

clear power. So it is difficult to make a fair comparison on the basis of the energy framework re-

quirements.  

                                                
3 Other energy requirements relate to the heat loss of the building, ventilation efficiency, etc. 
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Table 1 Nordic energy requirements, kWh/m²/year. A is the heated floorage area. Based on [4][8][9]. 

 
 

A comparison across all EU member states involves the same problems as those outlined above. In 

2015, the non-profit think tank “Buildings Performance Institute Europe” compiled an overview of 

the individual member states’ definitions and implementation of “nearly zero-energy buildings” [10] 

(see comparison in Figure 7 in the Appendix). This shows the same diversity in energy framework 

requirements and calculation assumptions. However, it is worth noting that according to this com-

parison Denmark is among the member states with the largest number of requirements beyond the 

energy framework requirement. These include requirements for envelope performance, overheating 

indicator (residential buildings) and performance of technical systems. The envelope performance 

(EP) is determined using a simple calculation that is the same for all member states and does not 

include energy factors. So the EP requirements give a better indication of the level of ambition of 

the individual member states if they are grouped by climate zone. The EU-funded EPISCOPE pro-

ject compared energy performance and EP for representative sample buildings from 20 member 

states. The authors looked at newly constructed buildings from 2015, among which the Danish 

buildings stand out as having the best quality (cf Figure 5)4. It should be noted that the insulation 

properties of the building envelope, especially for temperate and cold climate zones, is by far the 

most important single parameter in terms of reducing a building’s energy requirement. The results 

from these projects (TABULA and EPISCOPE) support the general view of Denmark as a leader 

within energy-efficient construction in recent decades5. 

 

 

                                                
4 Danish buildings constructed in 2015 must be regulated according to the 2010 building regulations, corre-
sponding to energy label A2010 or above. 
5 Historical values for U values on the façade of residential buildings can be found in the TABULA project [14]. 

Denmark BR18 Low-energy 2020

Residential buildings 30 + 1000/A 27

Other (commercial, hospitals, ...) 41 + 1000/A 33

Norway TEK 17

Small houses 100 + 1600/A

Residential blocks 95

Offices 115

Schools 110

Hospitals 225

Hotels 170

…

Sweden Other heating Electric heating

 North Residential, single family 130 95

Residential, multiple families 115 85

Non-residential 105 85

 South Residential, single family 80 50

Residential, multiple families 75 45

Non-residential 65 45
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Figure 5 U values (insulation properties in W/m²K) for representative buildings constructed in 2015. Figure from 

[11]. 

3.1.1 Danish energy production in an international context 

When assessing the energy efficiency of Danish buildings, it is also relevant to say a little about en-

ergy production. For many years, Denmark has been a leader in terms of developing and imple-

menting renewable energy sources. As illustrated in Figure 6, Denmark is among the EU member 

states with the highest share of renewable energy. The top performers – Sweden, Latvia, Finland 

and Austria – all benefit from access to water power, which accounts for the lion’s share of their 

production of renewable energy. Denmark’s high share has been achieved mainly via development 

and installation of wind power.  

 

 
Figure 6 Share of renewable energy in national energy production in 2016. Source: [12] 
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However, the largest share of the energy requirement of buildings is linked to heating, with district 

heating as the most prevalent source of heating. District heating is also regarded as an efficient 

and environmentally friendly resource and Denmark is among the countries worldwide with the 

highest prevalence of district heating6. Production of district heating in Denmark is based on a 

combination of solar panels and surplus heat from electricity production and industry.  

 

The individual country’s mix of energy production is typically included in the energy framework cal-

culations via energy factors. Hence, this is taken into account, and in Denmark the energy factors 

are adjusted when the building regulations are updated. But, as already mentioned, it is not easy 

to compare energy framework requirements and the included energy mixes across countries. An 

attempt to compare legislation on the energy efficiency of new buildings was made by the “Global 

Buildings Performance Network”, which gives Denmark a top ranking among 25 countries and fed-

eral states (see Figure 8). Although there are many details and different definitions, it is the as-

sessment of MOE that Denmark is (still) among the leaders within energy legislation and imple-

mentation for buildings.  

  

                                                
6 In 2013, 63% of the Danish population received district heating – a figure surpassed only by Iceland and Lat-
via [15]. 
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4 Identification of energy efficient properties  

4.1 In Denmark 

In this section it is assessed whether energy labels can be used as an indicator of the most energy 

efficient properties in Denmark.  

 

The energy labelling scheme is the only mandatory national certification scheme for the energy 

performance of buildings. By far the largest share of the Danish building stock is energy labelled, 

and all buildings constructed after the introduction of the scheme in 1998 should have a label. The 

classification is closely linked to the building regulations. Since 2008, newly constructed buildings 

have been energy labelled in accordance with the regulations in force – or voluntary, enhanced 

versions of these regulations. For example, buildings approved in the period 2008-10 will have en-

ergy label B or above. Similarly, buildings approved in the period 2010-15 will have energy label 

A2010 or above. For older buildings, there is not a one-to-one correlation between minimum label 

and regulations for the construction year; instead the label is based on the energy consultant’s 

physical inspection of the building. The general requirement to use certified, impartial energy con-

sultants helps to ensure objective and factual energy performance assessments. Validity require-

ments help to ensure updated and reliable energy labelling.  

 

Besides the energy labelling scheme, various voluntary schemes exist, such as LEED, BREEAM and 

DGNB. These voluntary schemes are more comprehensive and include almost 100 criteria for as-

sessing the sustainability of a building. In Denmark, only a modest number of buildings have such 

certifications7.  

 

In conclusion, the energy label is assessed to be a useful indicator of the energy performance of 

Danish buildings. As the breakdown in Figure 2 shows, A and B labels each account for approx 

7.7% of the energy labelled properties. However, the statistics do not include buildings that are not 

energy labelled. Since these buildings were constructed before 1998, most of them are expected to 

have an energy label of C or below. Depending on the number of unlabelled buildings, the share of 

buildings labelled either A or B is likely to be well below 15% of the building stock in Denmark. If 

focus is purely on A-labelled buildings, these are certain to be among the most energy efficient in 

Denmark. By international standards, they will presumably rank even higher due to the more strin-

gent requirements in Denmark since the introduction of BR10 in 2010.  

4.2 At Nykredit 

Since Nykredit accounts for a considerable share of all mortgage lending in Denmark, it is assumed 

that the breakdown by energy label for the mortgaged buildings will resemble the breakdown for 

the aggregate Danish population. There may be a bias on account of buildings with no outstanding 

debt, presumably older properties, for which the average energy performance is lower. So in gen-

eral buildings mortgaged by Nykredit may be more energy efficient and newer than the average of 

the Danish building stock. Based on the information provided, MOE estimates that A- and B-la-

belled buildings in the Nykredit portfolio will be among the 15% most energy efficient buildings in 

Denmark.  

                                                
7 As at 13 December 2018, there were 50 DGNB certified buildings in Denmark [16]. 
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Appendix 

 
Figure 7 Excerpt of definitions for “Nearly Zero-Energy Building” for EU member states. Abbreviations for other 
indicators are: EP – envelope performance, CO2 – carbon emissions, OH – overheating indicator, TS – perfor-
mance of technical systems. Source: [10] 
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Figure 8 Holistic comparison of building regulations by Global Buildings Performance Network from 2013 [13]  

 


