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Abstract. During and post pandemic more people spent time in their second homes, which is 
expected to have led to higher energy use for heating. The knowledge of energy performance, 
heating systems, energy renovation and use patterns of second homes is still poor. The aim of 
the research is therefore to compile available information from building registers but also to 
empirically investigate user patterns, heating source and the renovation and energy efficiency 
measures carried out in second homes. A first step is to synthesize existing knowledge and 
develop a method for a broad mapping in a next step. The methods used are analysing statistics 
from national building registers and collecting information from owners/users through a pre-
survey that is developed and tested. In this paper statistics on Swedish second homes and results 
from a pre-survey responded by 92 second homes owners/users are reported. From statistics, the 
energy performance and the main heating source for second homes with an EPC are identified. 
Despite the limited sample, the results from the pre-survey give an indication of user patterns, 
energy renovation measures carried out, and also whether the owners care about cultural values. 
Based on the experience from the pre-survey, a national survey has been initiated in Sweden. 

1.  Introduction 
We are facing major challenges to transform society's energy system to reduce climate impact. The aim 
is that by 2050 buildings in the EU hardly use any energy and from 1 January 2021 all new buildings in 
the EU should use little or no nonrenewable energy for heating, cooling, and hot water. EU countries 
will also have to prepare national long-term strategies to support the renovation of buildings. The EU 
regulations have enforced compulsory energy performance certificates (EPC) for buildings to enable 
owners or tenants to compare and assess the energy performance. For single family houses an EPC is 
required when the house is sold, but second homes are excluded from the requirement. Moreover, the 
Swedish building regulation imposes requirements on maximal energy demands for new construction 
of single-family homes but not on second homes, which nevertheless have a non-negligible impact on 
the total energy and power use. However, some second homes have an energy declaration, probably 
made in connection with sales or a major renovation [1].  

Second homes are rather common in the Nordic countries, Norway, Sweden, Finland, Denmark but 
also in the United Kingdom, France, Germany, the Czech Republic, South Africa, Canada, the United 
States, and Australia, [2, 3]. During the 1960s, 1970s and the early 1980s, second home construction 
boomed and added cottages to locations on the urban outskirts all over the Nordic countries [4, 5, 3, 6, 
7]. The majority of second homes in Sweden, Norway, and Finland, between 80 and 90 per cent, were 
purpose-built. However, the second home stock is complemented by converted second homes that 
previously served as primary residences but had become obsolete or abandoned due to increased 
demands on comfortable modern housing, or outmigration as a result of urbanization [4, 8, 9]. Hence, 
converted second homes are common in rural areas in the Nordic countries. About 50% of all Nordic 
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households have access to a second home, [5]. In Norway 26% of the population own a second home, 
but 40% use second homes [10], and in Sweden about 54% of the population owns or has access to a 
second home through relatives and friends [11, 12]. In Finland 62% of the population has regular access 
to one or more second homes, [13], and in Denmark 14% owns a second home but most certainly more 
people have access to one [14]. When it comes to how frequently second homes are used, the three 
countries generally display the same pattern. In Finland the second homes are used on an average of 75 
days per year, in Sweden 71 days and in Norway 26-51 days per year (national mean: 47 days per year). 
However, there are major regional differences in the frequency of use due to location and standard [8].   

The interest in buying and using second homes has increased in recent years as an effect of both 
flight shame which has meant more vacations close to home and within the country instead of traveling 
abroad and the pandemic with increased opportunities to work remotely, which will most certainly 
remain. Second homes have different uses, summer residences, winter residences and variants in 
between, and the operation is managed in different ways. Moreover, second homes may well become 
permanent residences or vice versa. However, it is not known what effects increased use of second 
homes and possible renovations and energy efficiency improvements will have on the energy system, 
flows of building materials, and cultural values among the second homes. 

The fact that second homes have an environmental and climate impact has attracted attention since 
the 1970s [15]. Studies from different parts of Europe show that simpler second homes are renovated 
for greater comfort. An increase in the standard of second homes in Norway has led to increased energy 
use and climate impact [16]. An increase in energy use, larger building space and increased pressure on 
land use from holiday homes have been seen in France [17]. A Danish study shows that second homes 
used for rental have higher standards and a higher energy use and, unlike the rest of the Danish building 
stock, electricity is almost exclusively used for heating second homes [18]. A questionnaire survey 
among Norwegian second homeowners studying their motives for ownership, with the aim to increase 
understanding the Norwegian second home phenomena in relation to sustainability (environmental, 
social and economic), have shown that there is a low interest for energy use. They note an increase in 
use both by owners and by people other than the owners during the pandemic, but also that the line 
between second homes and permanent homes is blurring. They also report that on average there has 
been an increase in the living space per second home, material use, energy use and standard [19]. In 
Finland, there is a national survey of second home owners called the Second Homes Barometer [20], 
which contains information about where the second homes are located, what facilities are available and 
what plans the owners have for the house. Supplementary local surveys of second home owners in 
Finland have been used to study travel habits and related climate impact of holiday homes [21]. Also, 
outside Europe, increased pressure on second homes and related climate impacts has been noted [22].  

Electricity consumption in second homes has increased steadily over the years as second homes are 
switched to year-round living for retired people and second homes are increasingly used as family 
holiday homes. The more intensive use, it should be noted all year round, has increased electricity 
consumption in second homes, regardless of whether the purpose may be space heating or the production 
of hot water. The history of the increasing electricity consumption also includes the fact that most second 
homes were and are built exclusively for use in the summer, which is why they are usually poorly 
insulated. Andersson, et al have simulated the energy use in Danish second homes combining top-down 
estimations based on time series of total electricity consumption and number of second homes, combined 
with bottom-up analyses of estimated use based on measured electricity consumption for specific second 
homes, and the number of second homes of different types, considering heat losses and electricity used 
for appliances combined with four user patterns [23]. Based on knowledge gathered from a survey 
including 700 second homeowners from selected areas in Denmark, and interviews with representatives 
of typical groups of second homeowners as well as actors in rental, construction, electricity supply, 
regulatory processing and supply of renewable energy plants, a "catalogue" of recommendations for 
energy savings, aimed at each of the mentioned actors including the second home owners themselves. 
The conclusion from this study is that the potential for energy savings in holiday homes is great and that 
the solutions are just waiting to be exploited. However, there is a lack of knowledge about these 
solutions, but also a belief that there is something to be gained by investing in energy savings in the 
second homes, [24]. In Norway, the use of electricity has increased by 97% from 1973 to 2005 [25]. 
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Electricity use in Sweden has been around 3 TWh with a trend downwards, from 3,5 TWh in 2011 to 
2,83 TWh per year in 2020 [1, 12]. The latest survey on energy use in second homes in Sweden was 
made in 2011. From a basis of 589 525 second homes a stratified random sample of 4,500 items were 
drawn for a combined web and postal survey. A total of 2,534 responses were received, corresponding 
to a response rate of 63 percent. According to the survey electricity in combination with biofuel was the 
most common heating method (57%) followed by direct electricity (19%). Approximately 19% of the 
second homes had installed a heat pump and the most common solution was air to air at 57% and 35% 
used ground source heating. The average electricity consumption per second home, was about 6.0 MWh 
during the period 1 September 2010 to 31 August 2011 [12]. 

Second homes have varying degrees of renovation needs and varying potential for energy efficiency 
measures. Second homes represent great economic and cultural but also social values that must not be 
neglected or distorted. It must be ensured that the energy efficient measures do not cause moisture 
damage or devastate cultural and cultural historical values. At the same time, second homes must also 
provide a good indoor environment regarding both thermal climate and air quality, which becomes 
especially important if the users' time spent in the second homes increases. A Swedish study has also 
drawn attention to problems with dampness and mold and related health problems if second houses are 
not insulated and renovated correctly [26]. Moreover, the influence of constant output heating for energy 
saving purposes while avoiding moisture damage in the cottages through measurements was studied in 
seven non-insulated massive log walled cottages in Tampere region, Finland [27]. 

Even though there are a few former studies on energy use, and some studies on energy efficiency, 
the information of the current energy use, heating sources and user pattern in second homes is still poor. 
In addition, there is very limited research on renovation and its impact on the cultural values of second 
homes. The overarching aim of the study is to compile and systemize information on energy use and 
energy renovation measures to analyze the energy efficiency potential in Swedish second homes with 
focus on those with cultural values. This was done by collecting data from several sources, both registers 
and surveys. Since energy declarations are not mandatory for second homes, not even when sold, the 
property register does not contain much data on energy use or energy performance. However, almost 
11 000 second homes have an EPC with information about energy class and energy performance, and 
even though there is very low percentage of the houses with a declaration, this gives an indication of the 
energy use in the second homes building stock. The information has been collected and is presented in 
the paper. To be able to evaluate the energy performance and energy efficiency potential of the second 
home stock, register data have been supplemented with deeper information obtained from a pre-survey 
on user patterns and implemented energy efficiency measures and renovations, as well as how the 
cultural values are considered. Despite the limited sample, the results give some interesting indications 
which are presented in the paper.  

2.  Methods 

2.1 Extracting information from national statistics 
The national statistics information has been retrieved from EPCs of Swedish single-family houses with 
the latest extracts made in 2022-08-11 and table 43O VESHBYGG (Single family houses) [1] and from 
the cadastral register dated 2022-06-21. Data matching of the register and the standardization of the 
input data were done using methods developed by Eriksson and Johansson (2022) [28]. 

2.2 Pre-survey 
The pre-survey was carried out preparing a questionnaire with several multi choice questions about 
ownership, user pattern, type of house, heating system, heating temperature while the house is not used, 
renovations and energy efficient measures carried out the last 10 years, and if the decisions of measures 
have been influenced by the cultural values of the building. The questionnaire was distributed both as a 
paper version but also as a digital version accessed online at https://survey.mailing.lu.se/Survey/44972, 
among the authors’ friends, neighbors and colleagues but also through social networks in order to reach 
a decent number of second home owners. 
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3.  Results 

3.1 Results from national statistics of housing and energy performance certificates 
In Sweden, on 1 January 2022, there were 610,372 second homes with the highest number in the 
municipalities of Norrtälje (26 538), Värmdö (14 328), Gotland (12 453), Härjedalen (9 397) and 
Borgholm (8 798) and the lowest (26) in Sundbyberg [Statistics Sweden, 2022]. Second homes are here 
defined as valuation units that do not have registered residents and are taxed as; agricultural unit with 
building(s), single-family house unit with building(s), single-family house unit, single-family house on 
freehold land or single-family house unit with building value below SEK 50,000. 

In August 2022 there were 10 767 second homes with an energy performance certificate (EPC), 
which represents 1,8% of the total number of second homes. The number of second homes holding an 
EPC is distributed among the municipalities, with the highest number in Värmdö (595) and Norrtälje 
(409). The EPC generally includes one building. However, it can also include several buildings if they 
are of similar characteristics, which means that the specific energy use can be an average of several 
buildings expressed in kilowatt-hours (kWh) per square meter heated living space and year. In figure 3, 
the specific energy use is plotted as a function of original construction year reported by the owner. The 
clusters of buildings with construction year of 1700, 1800, 1850 could be caused by an estimate by the 
building owner due to lack of detailed information and the cluster on year 1929 is due to the fact that 
buildings with unknown construction year were registered as 1929.   
 

 
Figure 1. Specific energy use for 10 767 second homes with an EPC.  

Each EPC with associated buildings is assigned an energy class based on the primary energy number 
as a measure of the energy performance of the buildings. The main form of heating is reported in the 
energy declaration and presented for each energy class in figure 2. Most second homes are in energy 
classes E, F and G. The majority have direct electricity as their main heating system. Some have installed 
an air-to-air heat pump, presumably to reduce electricity consumption. Ground source heat pump is 
more common in second homes with higher energy classes (A-D), probably since it is a significantly 
larger investment than installing an air-to-air heat pump. Quite a few of the houses are heated by burning 
wood. In the EPC there is also information if the building has special value or if it is a protected building, 
since this will influence the energy efficiency measures proposed. 

From the 10 767 EPSs with buildings, the energy experts registered 48 buildings as buildings with 
special value and 15 as protected buildings. Most EPCs with buildings (7500) were assessed as “no” 
and more that 3000 had no assessment (N/A). 
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Figure 2. Main heating system for each energy class A-G. 

3.2 Results from the pre-survey 
During the period from June to September 2022, there were 92 respondents in total with the majority 
from the West coast and South of Sweden but also other places. The respondents represented different 
types of housing (summer cottages, colonist’s cottage, croft, villa, farm) with a wide range of 
construction years, ownerships, user patterns, and interest for renovation, energy efficiency and cultural 
values. The type of ownership was distributed in three groups “own ownership”, “shared ownership” 
and “access to second home”, as shown in figure 3. The self-reported use of the second home during 
different seasons and main heating system in figure 4 and 5.  
 

 
Figure 3. Type of ownership.�

 

Figure 4. Estimated use patterns during different seasons.�

Figure 5. Main heating source reported by the respondents in the pre-study.�
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The original year of construction, and the years when extensive reconstructions or extensions of the 
building have been carried out, were reported by 74 respondents, and presented in figure 6.  

�
Figure 6. Original year of construction and reconstructions reported by 74 out of 92 users. 

The housing owners/users have reported if any and in that case what kind of measures to improve 
the energy performance of the building, and also if, and in that case what kind of other renovation 
measures have been carried out during the last 10 years, see figures 7 and 8. 

 

Figure 7. Energy efficient renovation measures 
carried out the last 10.�

 

Figure 8. Other renovation measures carried out 
during the last 10 years.�

The respondents also indicated if their decisions regarding renovation and/or energy efficiency 
measures have been influenced by their care of cultural values of the second home, and 37% answered 
yes, because we value the cultural values of the building, 55% answered no, 7 had not done any 
renovation and 1% gave no answer. 

4.  Discussion 
The number of second homes has increased with approximately 4% in Sweden during the last 10 years. 
In contrary to Norway that has experienced a doubling of electricity use [25], the total electricity 
consumption for heating second homes in Sweden has decreased from 3,5 TWh to 2,83 TWh which 
means approximately 20% during the last 10 years. A comparison between the survey in 2011 and 
information from energy certificates from 2021 indicates a shift from direct electricity (19%) and direct 
electricity in combination with biofuel (57%) in 2011 towards direct electricity (43%) and heat pumps 
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(35%) as main heating source in 2021 [1, 12]. The use of heat pumps has almost doubled the last 10 
years, with a majority of air-to air (43%) and ground source heat pumps (25%) [1].  

Most second homes have quite a poor energy performance which can be illustrated by the 11 463 
second homes with an EPC of which a majority have energy class E-G. The poor energy performance 
can be explained by the fact that 80-90 % were purpose built intended mainly for use during summer.   

According to the pre-study, people spend a lot of time in their second home, not only for the summer 
season, a pattern confirmed also by foreign studies. Increased use is likely to lead to a higher standard 
and increase the requirements for interior and exterior expression, which leads to more renovations being 
carried out. Similar to what has been seen in other countries, most second homeowners have made 
exterior but also interior renovation of their houses during the last 10 years, according to the pre-study. 
Some of them have also installed a new heating system to decrease the energy use, mainly by installing 
a heat pump. Energy efficiency measures have been developed and presented in a Danish study [24] but 
is rarely implemented, which is also the case in Sweden. Increase awareness of energy efficiency 
measures tailored for different types of second homes also considering the cultural values are needed.  

When comparing the energy experts' reporting of buildings with special values (48) and protected 
buildings (15) out of 10767 value units, it is much lower than when the owners themselves have 
responded in the pre-survey that their decision on renovation and energy efficient measures were 
influenced by the buildings´ cultural values (34 out of 92). Most likely, energy experts miss a lot of 
buildings that are not legally protected buildings, but most certainly have cultural values worth 
preserving. 

5.  Conclusions 
The main conclusions from the compilation of information from national statistics on second homes are: 

• The number of second homes are distributed throughout the country, but most are located 
along the coasts with very high numbers in a few municipalities.  

• The specific energy use varies a lot among the second homes, and there is no clear correlation 
between specific energy use and year of construction.  

• The most common main heating system among the second homes with EPCs are direct 
electricity followed by heat pumps, especially in buildings with energy class D-G, which 
corresponds well with the answers from the 92 respondents in the pre-study where 38% 
reported they have heat pump and 33% have direct electricity as their main heating system. 

• Results from the pre-study is that renovation measures are done in many of the buildings 
such as renovation of windows, interior, roofs, facades followed by bathroom and kitchen.  

• The group ”shared ownership” and “access to” is almost as big as “own ownership” 
which means that many will use the second homes while it is mostly the owners 
who have an interest in and make decisions to carry out energy renovation.  

• The most common energy efficient measure is installing a new heating system.    
• Only 1,8% of the buildings with an EPC have been registered as buildings with special value 

or as protected whereas among the respondents to the pre-study 34 out of 92 answered that 
the decision on renovation measures were influenced by the cultural values of the building. 

 
Acknowledgments 

Authors wishing to acknowledge financial support from the research programme Spara&Bevara by 
the Swedish Energy Agency. 

References 
[1] SCB Statistikmyndigheten i Sverige. Information on second homes. 2022. 
[2] Back, A., and Marjavaara, R., Mapping an invisible population: the uneven geography of second-

home tourism, Tourism Geographies, 19:4, 595-611, 2017. 
[3] Müller, D., 20 years of Nordic second-home tourism research: a review and future research 

agenda. Scandinavian Journal of Hospitality and Tourism 21:1, 91-101.  
[4] Müller, D., Tourism, Mobility and Second Homes: Between Elite Landscape and Common 



13th Nordic Symposium on Building Physics (NSB-2023)
Journal of Physics: Conference Series 2654 (2023) 012011

IOP Publishing
doi:10.1088/1742-6596/2654/1/012011

8

�
�
�
�
�
�

ground. Published in Aspects of Tourism, 15, July 2004. 
[5] Müller, D., Second Homes in the Nordic Countries: Between Common Heritage and Exclusive 

Commodity, August 2007, Scandinavian Journal of Hospitality and Tourism. 
[6] Mowl, G., Barke, M., King, H., Exploring the heterogeneity of second homes and the ‘residual’ 

category, October 2020, Journal of Rural Studies 79(2):74-87. 
[7] Tress, G., Development of Second-Home Tourism in Denmark, Scandinavian Journal of 

Hospitality and Tourism, 2:2, 109-122, 2002.  
[8] Lithander, J.; Tynelius, U.; Malmsten, P.; Råboc, I.; Fransson, E. Rural Housing Systems and 

structures in Norway, Sweden, and Finland, Swedish Agency for Growth Policy Analysis. 
2012.  

[9] Marjavaara, R., Route to Destruction? Second Home Tourism in Small Island Communities, May 
2007, Island Studies Journal 2(1).  

[10] Statistics Norway, 2016. Dette er Norge – Hva tallerne forteller. Oslo/Kongsviger. 
[11] ASTRID. Data on Swedish second homes and second home owners, for the years 1997 and 2012. 

Published in 2015. 
[12] Energy statistics for dwellings with no registered permanent resident (holiday homes) 2011. 

Report ES 2012:03. ISBN 1654-7543. 
[13] Adamiak, C. et al. Second home tourism in Finland – Perceptions of citizens and municipalities 

on state and development of second home tourism. Reports of the Finnish Environment 
Institute 22en/2015. https://helda.helsinki.fi/handle/10138/155090 

[14] Nordregio, 2022. Data from archive Nordregio.se. 
[15] Gallent, N., Mace, A. and Tewdwr-Jones, M., Second homes: European perspectives and UK 

policies. Routledge, 2017.  
[16] Berker T, Gansmo HJ. Sustainable urbanisation? Norwegian cabin culture in transition. J Tour 

Cult Chang 2010; 8: 172–182.  
[17] Dubois G. Indicators for an environmental assessment of tourism at national level. Curr Issues 

Tour 2005; 8: 140–154.  
[18] Ellehauge K, Kildemoes T, Kristensen J, et al. Heat pump system for summer houses if possible 

combined with solar heating; Varmepumpeanlaeg til fritidshus eventuelt i kombination med 
solvarme. 2006 Teknisk rapport. Rapport nummer NEI-DK-4736. Denmark.  

[19] Steffensen, R., Norwegian second home phenomenon – A critical perspective, PhD Thesis, 
Rasmus Steffensen, 2017. 

[20] Hiltunen MJ. Environmental impacts of rural second home tourism–case Lake District in Finland. 
Scand J Hosp Tour 2007; 7: 243–265.  

[21] Huhtala A, Lankia T. Valuation of trips to second homes: do environmental attributes matter? J 
Environ Plan Manag 2012; 55: 733–752.  

[22] Hoogendoorn G, Fitchett JM. Perspectives on second homes, climate change and tourism in South 
Africa. African J Hosp Tour Leis 2018; 7: 1–18.  

[23] Andersen, Frits M, Morthorst, Poul Erik, Christensen, Morten S, Kofoed, Niels-Ulrik, and Jensen, 
Ole Michael. Second-home electricity consumption. United Kingdom: N. p., 2008.  

[24] Jensen, O. M., Kofoed, N-U., Roed Rasmussen, E., Weldingh, P., Worm, J., Adams Rasmussen, 
L., Ellehauge, K., Kjærgaard, C-J., & Reuss, M. (2010). Elbesparelser i sommerhuse her og 
nu. SBI forlag. SBi 2010 Nr. 54. 

[25] Aall, C., Hyttebruk og Miljø: en arena for nøysomhet eller overforbruk? In: Gansmo, H. J., 
Berker, T. & Jørgensen, F. A. (eds.) Norsk hytter i endring – Om bærekraft og behag. 
Trondheim: Tapir akademisk forlag, 2011. 

[26] Eriksson, J., Friska fritidshus. Studentuppsats Mittuniversitetet, 2017.  
[27] Vinha, J., Piironen, J., Kiviste, M., Impacts of Energy Efficient Constant Output Heating on the 

Moisture Conditions of Unoccupied Summer Cottages in Finland. In: Johansson, D., Bagge, 
H., Wahlström, Å. (eds) Cold Climate HVAC 2018. CCC 2018. Springer Proceedings in 
Energy. Springer, Cham. 

[28] Eriksson, P. and Johansson. T., https://www.mdpi.com/heritage/heritage-04-
00238/article_deploy/html/images/heritage-04-00238-g001.png 


