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In Sweden, more than 80% of the two million detached houses are more 
than 35 years of age. Energy efficiency renovation of those old houses 
can reduce primary energy use by 65% to 90%. The current low rate of 
energy renovations needs to be at least doubled to meet the national and 
EU energy and climate goals. This rate is attributed, among others, to the 
fragmented market, where various actors offer their service in piecemeal 
approach without mutual coordination. A renovation also entails a 
complex decision-making process for homeowners. The introduction 
of innovative collaborative business models can simplify that process 
for homeowners and eventually accelerate the rate of energy efficiency 
renovations. One-stop-shop (OSS) is one such business model to offer 
comprehensive renovation packages coordinated by a single actor. This 
model has started to emerge in some EU countries, but the knowledge 
about it remains limited in the Swedish context. This doctoral thesis 
examines the prospects for the development of an one-stop-shop 
business model in Sweden, investigating the demand (homeowners) and 
supply-side (professionals) of house renovations, as well as, the general 
market conditions to develop strategies to promote energy renovations. 
Moreover, insights on key issues to be addressed are provided, so the 
model to achieve an acceptable market success and provide a sustainable 
business to the professionals wishing to become active in the renovation 
market under it.
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Abstract 
Pardalis, Georgios (2021). Prospects for the Development of a One-Stop-Shop 
Business Model for Energy-Efficiency Renovations of Detached Houses in Sweden, 
Linnaeus University Dissertations No 411/2021, ISBN: 978-91-89283-57-2 
(print), 978-91-89283-58-9 (pdf) . 
The building sector is the biggest energy user in the European Union (EU) and 
therefore, has an important role to play in meeting the energy and climate goals of 
EU. In Sweden, more than 80% of the two million detached houses are more than 
35 years of age. Energy efficiency renovation of those old houses can reduce primary 
energy use by 65% to 90%. However, the current low rate of energy renovations 
(yearly about 1% of the building stock) in the EU in general must at least be doubled 
to meet the energy and climate goals. 

The low rate of renovations is attributed, among others, to the fragmented market 
where various actors offer their service in piecemeal approach and homeowners 
undergo a complex decision-making process. The introduction of innovative 
collaborative business models can simplify that complex process and eventually 
accelerate the rate of energy efficiency renovations. One-stop-shop (OSS) business 
model is one such model where a single actor coordinates other actors in the 
renovation value chain to offer comprehensive renovation packages. This model has 
started to emerge in some parts of the EU, but the knowledge about it remains 
limited in the Swedish context. 

To examine the prospects for the development of an OSS in the Swedish context, 
this research investigated the demand (homeowners) and supply-side (professionals) 
of house renovations, as well as, the general market conditions to develop strategies 
to promote energy renovation. Online questionnaire survey of homeowners was 
conducted covering Kronoberg county (year 2017, 971 answers) and whole Sweden 
(year 2018, 12194 answers). Interviews were conducted with 21 owners/managers 
of micro-and small-sized construction enterprises, which are dominant in the house 
renovation market. Furthermore, 16 interviews were conducted with the Project 
Managers of 4 medium-sized construction enterprises, 4 Loan Officers from four 
large Swedish banks, and 8 brokers from real-estate agencies. In addition, interviews 
have been conducted with the energy advisors of the eight municipalities of 
Kronoberg County. An analysis based on transaction cost economics and resource-
based theory was conducted to identify the conditions under which the OSS concept 
could emerge in the Swedish market. Market gap analysis, systematic literature 
review, and consultation with 11 Swedish and international experts in the energy-
efficiency renovation market, formed the basis for proposing strategies to support 
renovations. 

The findings demonstrate that the house's age and the age of the homeowner, as 
well as, annual household income and environmental and energy awareness of the 
homeowner, are the factors influencing renovation decisions and homeowners' 



propensity to undertake energy-efficiency renovations. Findings also demonstrate 
that there are several homeowners capable to constitute a segment of potential early 
adopters for one-stop-shop. Regarding supply-side actors, the findings demonstrate 
that, in theory, one-stop-shop is viewed positively, but still supply-side actors are 
hesitant to adopt the concept, mainly due to the lack of resources and management 
competence, as well as, the perceived risks associated with a change of their business 
model. Nevertheless, this research identified two supply-side actor profiles, who 
under certain conditions, could be the coordinators of a one-stop-shop. Strategies 
are also proposed, to make market conditions conducive for energy-efficiency 
renovations in detached houses. 

In conclusion, the overall prospects for the development of one-stop-shop for 
energy-efficiency renovations of detached houses in Sweden can be characterized as 
moderately positive. This thesis provides insights on the key issues to be addressed, 
for one-stop-shop to achieve an acceptable market success and provide a sustainable 
business to the professionals wishing to become active in the renovation market 
under this concept. 

 

Keywords: Detached houses, Energy-efficiency renovations, Homeowners, One-
stop-shop, Policy instruments, Renovation decisions, Supply-side actors, 
Transaction costs 

 



Sammanfattning 
Den största energianvändaren i Europeiska unionen (EU) är byggnadssektorn, 
vilken därför har en viktig roll att spela när det gäller att uppfylla energi- och 
klimatmålen i EU. I Sverige är mer än 80 % av två miljoner småhus äldre än 35 år. 
Energieffektivitetsrenovering av gamla hus kan minska användningen av 
primärenergi med 65 % till 90 %. Den nuvarande låga energirenoveringen (årsvis ca 
1 % av byggnadsbeståndet) i EU i allmänhet måste dock åtminstone fördubblas för 
att uppfylla energi- och klimatmålen. 

Den låga renoveringstakten tillskrivs bland annat en uppdelad marknad där flera 
olika aktörer erbjuder sina tjänster i en bitvis sätt. För husägare kan detta bli en 
komplicerad beslutsprocess. Införandet av innovativa samarbetsinriktade 
affärsmodeller kan förenkla den komplicerade processen och så småningom 
påskynda graden av energieffektiva renoveringar. One-Stop-Shop (OSS) 
affärsmodell är en sådan modell där en enda aktör samordnar samtliga aktörer i 
värdekedjan för renoveringar genom att erbjuda ett omfattande renoveringspaket. 
Denna modell har börjat växa fram i vissa delar av EU, men kunskapen om den är 
fortfarande begränsad i ett svenskt sammanhang. 

Denna forskning undersöker möjligheterna för ett utvecklande av OSS.  
Forskningen har gått ut på att undersöka efterfrågan hos husägare samt även 
utbudet hos olika aktörer inom husrenovering, tillsammans med allmänna 
marknadsvillkor för att utveckla strategier för att främja energirenovering. En 
omfattande enkätundersökning av husägare har genomförts på nätet. 
Undersökningen omfattande Kronobergs län år 2017 (971 svar) och hela Sverige år 
2018 (12 194 svar). Semi-strukturerade intervjuer genomfördes med 21 mikro- och 
småstora företag, som är dominerande på renoveringsmarknaden, samt med fyra 
medelstora byggföretag. Utöver det har representanter från fyra svenska storbanker 
intervjuats, samt åtta mäklare från olika fastighetsbyråer. Intervjuer har även 
genomförts med energirådgivare från de åtta kommunerna i Kronobergs län. En 
analys som bygger på transaktionskostnadsekonomi och resursbaserad teori 
genomfördes för att identifiera under vilka förhållanden OSS-konceptet skulle 
kunna växa fram på den svenska marknaden. En analys av marknadsbrister, 
systematisk litteraturöversikt och elva expertsamråd har legat till grund att utveckla 
strategier som stöder energirenoveringar.  

Resultaten visar att husets ålder och husägarens ålder, hushållens årliga inkomst och 
miljö- och energimedvetenhet av husägare är faktorer som påverkar 
renoveringsbeslut och husägares benägenhet att genomföra energirenoveringar. 
Resultaten visar också att det finns flera husägare som kan utgöra ett segment av 
potentiella tidiga användare för one-stop-shop. När det gäller aktörerna på 
utbudssidan visar resultaten att i teorin en one-stop-shop ses positivt, men 
fortfarande är aktörerna på utbudssidan tveksamma att anta konceptet, främst på 
grund av brist på resurser och ledningskompetens, samt de upplevda riskerna 
förknippade med en förändring av deras affärsmodell. Ändå identifierade denna 



forskning två aktörsprofiler på utbudssidan, som under vissa förhållanden kunde 
vara samordnare för en one-stop-shop. Strategier föreslås också för att göra 
marknadsförhållandena gynnsamma för energieffektivitetsrenoveringar i småhus. 
Trots detta har forskningen identifierat två aktörsprofiler, som under vissa 
förutsättningar skulle kunna anta one-stop-shop modellen. Flera olika strategier för 
småhus har föreslagits för att göra marknadsmässiga villkor som främjar 
energirenoveringar. 

Sammanfattningsvis kan de övergripande utsikterna för utveckling av one-stop-
shop för energirenovering av småhus i Sverige karakteriseras som måttligt positiva. 
Denna avhandling ger insikter om de nyckelfrågor som ska behandlas, för one-stop-
shop för att uppnå en acceptabel marknads succés och ge en hållbar verksamhet till 
de yrkesverksamma som vill bli aktiva på renoveringsmarknaden enligt detta 
koncept. 

 

Nyckelord: Småhus, Energirenoveringar, Husägare, One-stop-shop, 
Policyinstrument, Renoveringsbeslut, Aktörer på utbudssidan, 
Transaktionskostnader
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1. Introduction 

This chapter begins with a background to the research, followed by the 
objectives of the research and the research questions. Moreover, it provides 

an overview of the appended papers, and presents the delimitations of the 
study. Last but not the least, the outline of this doctoral thesis is provided. 

1.1 Background 

The European Union (henceforth referred as EU) is called upon to make major 

advances in energy efficiency (henceforth referred as EE), as part of the effort 

to achieve the objectives of the Paris Agreement to limit the increase in 

temperature to less than 1.5–2°C. EE contributes to energy supply security and 

makes it easier to fulfil the energy demand by renewable energy sources. The 

2030 objectives of the EU call for a 32.5% reduction of energy use in the EU 

compared to the business-as-usual scenario (Mathiesen et al., 2019). 

The building sector has an important role to meet the EE and greenhouse gas 

(henceforth referred as GHG) emission targets. Buildings in the EU are 

responsible for 40% of energy consumption and 36% of GHG emissions, which 

mainly derives from construction, usage, renovation, and demolition (European 

Commission, 2020). A major focus in achieving the EE goals has been on the 

construction of new buildings, which must comply with increasingly rigorous 

EE standards through the years (de Vries and Verhagen, 2016). However, to 

achieve the energy saving targets on mid-long (2030) and long (2050) term, the 

focus must be placed not only on new buildings, but also on the vast existing 

building stock (Cuffe, 2020). Estimations show that it is possible to reduce 

energy use of older buildings in Europe by up to 80% (Lechtenböhmer and 

Schüring, 2011). About 75% of the building stock in EU is residential and most 

of them (64%) are one- and two-family houses (henceforth referred as 

“detached houses”) (Economidou et al., 2011). The COVID-19 crisis brought 

those buildings in the spotlight. Throughout the pandemic, homes became the 

central points of daily activities for many Europeans. They became the offices 

for those who work remotely, classrooms for pupils and students for remote 

learning, and hubs for shopping and entertainment. Therefore, redesign and 

renovation of those buildings is of utmost importance. Moreover, EE in 

residential buildings has been found to be essential not only for climate change 

mitigation, but also for the fulfilment of several sustainable development goals 

(SDG) of Agenda 2030. Energy efficient residential buildings offer benefits like 

improved lighting, better air quality, improved heat comfort, which have been 

proven to positively impact health and well-being (Arif et al., 2016) (Goal 3). 
Furthermore, energy savings from efficient residential buildings create 
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opportunities for lower expenses for energy use. Moreover, EE coupled with 

renewable sources of energy (e.g. PV systems) leads to improvement of energy 

security (Strielkowski et al., 2020) (Goal 7). Residential buildings are the 

foundations of cities and EE in them is key for their long-term sustainability 

(Goal 11). Hence, cities need to develop and implement policies that promote 

EE in building practices (Gillingham et al., 2018). There is a need for the 

building industry to prevent waste through reduction, recycle and reuse and 

develop ‘circular economy’ principles where resources are not wasted (Goal 

12). Nonetheless, only 11% of the EU existing building stock undergoes some 

level of renovation every year, but often those renovation works are not 

connected to the energy performance of buildings. 

In Sweden, detached houses constitute about 45% of the housing stock (4.7 

million dwellings), which is approximately two million dwellings (Statistics 

Sweden, 2019). About 80% of those houses are more than 35 years old and need 

major renovation to improve their energy performance. About 47% of those 

houses use energy for space heating and domestic hot water consumption 

coming from only direct electricity heating systems (30%) or in combination 

with other heating systems (Swedish Energy Agency,2019). Moreover, the 

average energy use for those houses is about 40% higher compared to detached 

houses that have been built between 2010-2019 (Swedish Energy Agency, 

2019). Additionally, in those old houses, technical installations are likely to be 

close to the end of their expected lifetime and need replacement. All these create 

unique opportunities for the adoption of energy efficiency measures (henceforth 

refereed as EEMs) that can reduce the energy use and GHG emissions 

significantly (Mahapatra et al., 2013). A recent research (Ekström, 2017) 

showed that in electricity heated detached houses from the 1960's and 1970's in 

Sweden, it is possible to reduce the final energy use by 65% to 90% (compared 

to their pre-renovation state), by applying EEMs on the building envelope, 

install a ground source heat pump, and install solar photovoltaic (PV) panels. In 

this thesis, building renovation involving such investment intensive measures 

are referred as energy efficiency renovations (henceforth referred as EER). 

Literature also refers to such renovations as deep energy renovation1 and 

therefore, these two terminologies are used interchangeably. 

The European Commission has called for action to stimulate new 

investments in EE of buildings via the updated Energy Performance of 

Buildings Directive (EPBD) EU 2018/44 (European Parliament, 2018b), the 

revised Energy Efficiency Directive (henceforth referred as EED) EU 

2018/2002 (European Parliament, 2018a), and the EU “Renovation Wave” 

strategy (European Commission, 2020). These actions aim, among others, to 

 
1 Deep energy renovation refers to renovation measures that reduces energy use of building by 75% or 

more with a focus on the building envelop. The primary energy consumption after renovation, which 

includes, inter alia, energy used for heating, cooling, ventilation, hot water, and lighting after the deep 
renovation of an existing building is less than 60 kWh/m2 /yr. (Shnapp et al., 2013). 
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provide affordable solutions for energy efficient buildings (especially, to 

medium and lower-income households), and to at least double the current 

annual rates of renovations, which varies from 0.4% to 1.2% of the building 

stock in different Member States (an average 3% is considered as optimal) 

(European Commission, 2018). 

The inadequate rate of EER is due to a variety of factors, but quite often, it 

can be attributed to the lack of integrated solutions in the market supported by 

appropriate business models. The traditional business models that exist in the 

market are characterized by a fragmented renovation value chain in which 

different actors deliver separate fractions of the renovation work (piecemeal 

approach) (Mlecnik et al., 2012; Owen et al., 2014). This requires the 

homeowners to deal with an extremely complex decision-making process in the 

absence of proper information (Boza-Kiss and Bertoldi, 2018). The introduction 

of innovative business models involving collaboration among the different 

actors in the renovation market can provide homeowners with comprehensive 

solutions under a simplified decision-making process, which may accelerate the 

rate of EER (Mlecnik et al., 2019). Such a business model is the One-Stop-Shop 

(henceforth referred as OSS) business model in which a single actor coordinates 

or collaborates with other actors in the value chain to offer comprehensive EER 

packages (Mlecnik et al., 2012; Haavik et al., 2012; Mahapatra et al., 2013; 

Bjørneboe et al., 2017). The current knowledge about this business model is 

very limited in the Swedish context, although such models are slowly emerging 

in other parts of EU. 

1.2 Objectives 

The main aim of this study is to examine the prospects for the development of 

an OSS for EER renovation of detached houses in Sweden. The thesis focuses 

on the analysis of the EER market in Sweden, especially the various conditions 

that may affect the market for OSS concept. This requires a better understanding 

of the current situation of the detached houses renovation market from the 

perspective of demand- and supply- sides as well as general market conditions 

such as policies, economic situation etc. Therefore, the specific objectives of 

this study are as follows: 

 

(1) To understand the perceptions of homeowners regarding renovation and 

examine their interest to get their dwelling renovated by an OSS. 

Homeowners are pivotal for OSS because they constitute its potential 

customer base, and there cannot be an OSS without them being 

interested. 

(2) To understand the perceptions of supply-side actors and examine their 

interest to initiate an OSS in the detached house market. The views of 
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supply-side actors are important as their perceived capacity, 

expectations, concerns, and understanding of the current state of the 

market can influence the initiation of OSS in the market. 

(3) To understand the existing market conditions for EER so that strategies 

can be developed to stimulate EER and the market for OSS. 

 

An overarching analysis of the above aspects contributes to assess the 

prospects for the development of an OSS business model for EER of detached 

houses in Sweden. 

1.3 Research questions 

Considering the aim and objectives described in the previous section, the main 

research questions that this thesis attempts to answer are the following: 

 

Research question 1: Which factors influence homeowners’ decisions for 

EER, and is there an interest from their side to adopt 

a comprehensive renovation package offered by a 

single actor? 

Research question 2: What is the perception and level of preparedness of 

supply-side actors to initiate an OSS? Under which 

conditions this could be feasible? 

Research question 3: What are the existing market conditions, and which 

strategies (if needed) should be formulated to 

support EER for detached houses in Sweden? 

 

1.4 Overview of the papers 

Each of the three objectives mentioned above has been the subject of a separate 

study between February 2017 and December 2020. Six scientific papers were 

prepared, which are appended to this doctoral dissertation. 

In papers I and II, a structural equation model technique using a partial least 

square approach has been used to analyze the responses of 971 homeowners in 

Kronoberg province in Sweden. The goal of this analysis was to identify the 

effect of architectural (e.g., house age and size), socio-demographic (e.g., 

gender, age, income, education) and attitudinal (e.g., environmental concern, 

willingness to adopt energy efficient measures) attributes on the renovations 

choice, and whether these have been performed in the past or they are planned 

for the future. Additionally, homeowners’ interest on undertaking an EER of 

their dwelling, in the case a single actor offered a comprehensive package for 
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the work, has been examined, aiming to identify potential customer segments 

for OSS. 

In paper III the responses from a survey of 12194 homeowners from all over 

Sweden were examined to identify their future renovation plans and their 

interest for a comprehensive renovation package offered by an OSS. The aim 

was to validate the results of the survey in Kronoberg province at a national 

level.  

In paper IV it is shown how construction micro- and small-sized enterprises 

(henceforth referred as MSEs) perceive OSS concept and to which extent are 

prepared to adopt this innovative concept in their business. The data from 

interviews with 21 MSEs is analyzed in the light of a conceptual model for 

innovation adoption. The analysis explains how the decision to adopt an 

innovation is the outcome of various parameters related to the nature of 

innovation itself, the organizational capability, and external factors, which 

affect the organization’s capability to innovate. 

In paper V different supply-side actor groups (construction-related micro, 

small and medium enterprises, real-estate agents, banks, and municipalities) are 

examined in the light of transaction cost economics and resource-based theory. 

Data from 45 interviews showed why none of those actors were interested to 

take up the OSS role right away and provided information on potential OSS 

providers. 

In paper VI, the market for EER of detached houses is studied by exploring 

the existing market conditions and proposing strategies to strengthen this 

market. The analysis explains the political, economic, social, and technical 

factors influencing the EER market, and the strategies are proposed based on 

the strengths, weaknesses, opportunities, and threats existing in this market. 

1.5 Delimitations 

The delimitations of this study are as follows: 

 

1- The research focuses only on the prospects for development of an OSS 

business model for EER of detached houses in Sweden. This does not 

cover the technological, economical and energy saving aspects of 

renovation. 

2- The study is based on data collected from questionnaire surveys and 

interviews. Although a non-response bias analysis was performed 

regarding the responses to the questionnaire surveys, still there might 

exist self-selection bias with respect to aspects that have not been taken 

under consideration. 
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3- The research related to supply side actors has been mostly conducted in 

a specific geographical location (Kronoberg province). Although efforts 

were made to include representatives, e.g. bank officials and real-estate 

agents, of firms with nationwide presence, still a coverage of more 

geographical regions and examination of a larger sample of actors could 

have contributed to capture a wider range of perspectives and to draw 

more robust conclusions. 

1.6 Outline of the thesis 

This thesis is organized as follows. Chapter 2 contains an overview of the OSS 

business model consisting of the background to its development, summary of 

different types of OSS, and the different ways the model is delivered in the 

market. Additionally, a systematic literature review is presented concerning 

following aspects of EER: barriers and motivators for homeowners', and 

financing instruments and policies. Chapter 3 is about two theoretical 

frameworks regarding conditions for OSS emergence in the market and 

adoption of innovations, respectively. In Chapter 4 the methodology used in this 

study is discussed. A summary of results from the appended papers to this 

dissertation is presented in Chapter 5. The conclusions are presented in Chapter 

6 and proposals for future research are listed in Chapter 7. 
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2. State of research on energy efficiency 

renovations market and one-stop-shop 

In this chapter, an overview of the research on EER market and OSS is 

presented. A presentation of the factors influencing homeowners’ decisions 
for EER is provided, along with a thorough presentation of OSS concept, and 

the policy instruments, on EU level and in Sweden, for the promotion of EER. 

2.1 Barriers and motivators of energy efficiency 

renovations for homeowners 

Homeowners are the most important actors in the effort to improve EE of 

existing detached houses (Mortensen et al., 2014). Consequently, the decision-

making process for EER has gained increased research interest over the last 

decade. The decision to adopt or not to adopt investment intensive EEMs, such 

as improved insulation of the building envelop, energy efficient windows, and 

renewable based heating systems, depends on a variety of factors, which can act 

either as motivators or barriers of the decision (e.g. Friege and Chappin, 2014; 

Achtnicht and Madlener, 2014; Kastner and Stern, 2015; Ebrahimigharehbaghi 

et al., 2019; Azizi et al., 2020). Literature on barriers is more developed than 

study of motivators or ways to overcome the barriers. Barriers are generally 

described as a mechanism that puts constraints in a decision or behavior that 

appears to be both energy and economically efficient (Sorell et al., 2006). This 

phenomenon is also described as EE gap (WBCSD, 2007) and explains the low 

level of investments in EEMs (Sorell et al., 2007; Reddy, 2013). 

The barriers and motivators for the homeowners to adopt EEMs can be 

divided in three broad categories: (i) financial, (ii) social/behavioral, and (iii) 

information. 

Financial aspects 

Financial aspects are the most identified drivers of EER decisions. EER was 

found to be economically attractive through energy savings (Tommerup and 

Svendsen, 2006; Zundel and Stieß, 2011; Schleich and Mills, 2012) and 

increased value property post-renovation (Wilson et al., 2015; Fabbri et al., 

2016). On the other hand, the inability of households to afford EEMs of higher 

upfront cost, due to limited financial capacity or insufficient budget, is the most 

identified financial barrier to EER (e.g. Banfi et al., 2008; Grösche et al., 2013; 

Stieß and Dunkelberg, 2013; Risholt and Berker, 2013; Achtnicht and 

Madlener, 2014; Galvin and Sunikka-Blank, 2014;Mortensen et al., 2014; 

Baumhof et al., 2018; Bjørneboe et al., 2018; Schleich, 2019). Moreover, the 
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decision is based on the trade-off between the monetary and non-monetary costs 

(Ebrahimigharehbaghi et al., 2020) and benefits of EEMs (reduction of 

operating costs of a property, reduction of CO2 emissions, improved comfort 

etc.) (Jafari and Valentin, 2017). Those non-monetary costs have been found to 

constitute in some cases as much as 20% of the total cost for a renovation (Ürge-

Vorsatz et al., 2012). 

Social and behavioral aspects 

Social and behavioral aspects are important, but they often remain unnoticed in 

the literature (Kastner and Stern, 2015). Homeowners decide to implement 

EEMs not only for the sake of EE, but also to satisfy other needs (Zundel and 

Stieß, 2011; Bjørneboe et al., 2017) such as aesthetic considerations as part of 

a more comprehensive renovation (Galvin and Sunikka-Blank, 2014; Pardalis 

et al., 2019). A recent stream of literature discusses the non-energy benefits or 

co-benefits deriving from the adoption of EEMs (Michelsen and Madlener, 

2013; La Fleur et al., 2017; Nehler et al., 2018; Nehler, Parra and Thollander, 

2018; Brounen et al., 2020; Trianni et al., 2020), e.g. improved indoor climate 

or expected thermal comfort (Michelsen and Madlener, 2013; Huebner et al., 

2013; La Fleur et al., 2017). However, this stream of literature focuses more on 

the positive and negative effects occurring during the implementation or post-

implementation phases, but not so much on how non-energy and co-energy 

benefits affect the decision-making process. 

Homeowners’ decisions to adopt EEMs are influenced by a series of 

personal, contextual, and external factors. Personal factors include, cognitive 

awareness, attitudes and beliefs, experience, and skills (Ebrahimigharehbaghi 

et al., 2019). Homeowners with greater environmental awareness are likely to 

have greater interest to adopt EEMs (Achtnicht, 2011; Bravo et al., 2019) as 

they understand the environmental impacts of energy use (Santin, 2011; Wilson 

et al., 2013; Knudsen and Jensen, 2014), and they feel to contribute to a greater 

goal (e.g. mitigate climate change), which strengthens feelings of personal 

fulfilment (Murphy, 2014). Furthermore, lifestyle choices, like e.g. a do-it-

yourself culture, play their role in the decision to renovate or not (Zundel and 

Stieß, 2011; Gram-Hansen, 2014). 

Contextual factors contain homeowners' features and property 

characteristics. Previous research has highlighted age of the homeowner 

influencing energy behavior and adoptions of EEMs (Sutterlin et al., 2011; 

Trotta, 2018). Older homeowners usually have the financial capacity to make 

investments in EEMs, preferring however to invest in low-cost solutions (e.g. 

energy efficient appliances), while younger homeowners show great interest to 

adopt EEMs, but lack capacity to invest (Das et al., 2018). Middle-aged 

homeowners on the other hand, and especially those having families, show 

willingness to invest in EEMs, but they tend to adopt measures that are 

necessary within the limits of their budget (Das et al., 2018). House age is an 
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important aspect influencing the decisions of homeowners to renovate. It affects 

the level of energy consumption (Aksoezen et al., 2015) as well as the 

renovation needs. Homeowners must deal with the challenge of evaluating their 

property and deciding on which parts need to be replaced as part of the 

renovation project (Fyhn and Baron, 2017). 

There are also external factors that can influence homeowners' behaviors. 

Inertia is such an acknowledged factor hindering decisions of homeowners to 

adopt EEMs (Tommerup and Svedsen, 2006; Zundel and Stieß, 2011; Knudsen 

and Jensen, 2014). Homeowners hesitate to invest enough time and effort to 

collect relevant information on EEMs, and avoid renovations that they perceive 

to be complex and a source of disturbance on their daily life activities (Gram-

Hansen, 2014; Knudsen and Jensen, 2014; Ebrahimigharehbaghi et al., 2020). 

That inertia is in some cases connected with a previous unpleasant renovation 

experience, which inevitably leads homeowners to show low level of trust on 

the existing market actors and the solutions they propose 

(Ebrahimigharehbaghi, 2019). Moreover, influences from the close or broader 

social environment like, e.g. neighbors or relatives that have adopted such 

measures (Gram-Hansen, 2014), social competition between neighboring 

homeowners (Bjørneboe et al., 2018), and changing needs of the household may 

affect the decision to adopt EEMs (Zavadskas et al., 2008). 

The implementation of EER often requires wide-ranging information on the 

services, measures, and processes. Older studies (e.g. Yates and Aronson, 1983) 

stress the need for information to be communicated in ways that are 

comprehensible for homeowners and fit their actual needs. Many homeowners 

are unaware about their energy consumption, the costs of using energy and the 

opportunities for energy-saving in their dwelling (Jakob, 2007; Nair et al., 2010; 

Amecke, 2012; Tuominen et al., 2012; Palmer et al., 2013; Risholt and Berker, 

2013; Vondung and Kaselowsky, 2017). Moreover, the lack of credible 

information is a hindering factor for EER (Tuominen et al., 2012; Knudsen and 

Jensen, 2014; Murphy, 2014; Vondung and Kaselowsky, 2017; Meijer et al., 

2018). Homeowners may not carry out EER if they do not find required 

information or if they question the credibility of the information, e.g. from 

energy advisors and contractors (Ebrahimigharehbaghi et al., 2019). Hence, 

continuous training of energy advisors and contractors is important to prepare 

them to provide more informed advice and create a relationship of trust with the 

homeowners (Kangas et al., 2018; de Wilde and Spaargaren, 2019). 

Models of decision-making 

The variety of potential barriers affecting energy renovation decisions indicate 

that decision-making regarding EEMs is highly individual and characterized by 

a combination of factors. To identify and structure the effects of benefits and 

barriers as influencing factors, models have been developed that map decision-

making on EEMs as a sequence of distinct process steps (Arning et al., 2020). 
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While many studies have focused on influencing factors in general that act 

as motivators of barriers for the decision to invest in EEMs (Organ et al., 2013; 

Abreu et al., 2017; Baumhof et al., 2018; Broers et al., 2019), others have made 

an effort to conceptualize homeowners decision-making behavior in models that 

take a process perspective and/or capture more complex relationships between 

the influencing factors (Nair et al., 2010; Stieß and Dunkelberg, 2013; Friege 

and Chappin, 2014; Wilson et al., 2018; Ebrahimigharehbaghi et al., 2019). 

Nair et al. (2010) following from Mahapatra and Gustavsson (2008) 

conceptualized the renovation decisions of homeowners as a process and 

assume that to reach (or not) a decision, homeowners must follow a series of 

steps: first, homeowners must feel the need for renovation due to technical 

reasons (maintenance requirements or technical malfunctions) or attitudinal 

factors, for example, sustainable lifestyle orientations. Then homeowners put 

themselves in the process to collect information from various sources. Most 

homeowners rely on information coming from their network of interpersonal 

relationships. That network as well as other agents can play an important role 

in influencing the final decision of homeowners. The decision to implement (or 

not) EEMs is finally done by the homeowner based on the perceived 

characteristics of possible alternatives. 

In the decision model of Stieß and Dunkelberg (2013), energy renovation 

decisions of homeowners are regarded as strategic consumer decision. The 

decision process follows specific steps, spanning from "information 

procurement" to "planning", "decision-making and implementation" and "use". 

The model composes sociodemographic data, the life situation of homeowners 

and attitudes towards their own homes as well as lifestyle orientations. The 

authors assume that the respective life situation has a major influence on the 

decision to engage in energy efficient renovations. Furthermore, the attitudes of 

the homeowners play an important role, both regarding the refurbishment 

process and the outcome. These attitudes include, for example, the aim and the 

reason for the renovation as well as resources (knowledge or access to 

knowledge), financial capabilities of homeowners, or their ability to carry out 

the renovation work on their own. The model also contains other parameters 

leading to decisions for energy efficient renovations, such as current state of the 

dwelling and current legislation. 

The decision-making model of Wilson et al. (2018) is based on Rogers' model 

of innovation diffusion (Rogers, 2005) (Figure 1). Their model begins with step 

0, where homeowners still do not think about renovation. In step 1, homeowners 

start "thinking about renovation" and consider the possibility of an energy 

renovation due to "domestic events". In this step, homeowners are open to 

receive information. In steps 3 and 4, homeowners "planning renovations" and 

"finalizing renovations" taking intentional decisions on which EEMs are going 

to adopt and to which extent. In step 5, homeowners "experience renovation" 
and adapt themselves to the EEMs they have adopted. From step 1 to step 3, the 
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decision-making orientation of homeowners becomes more focused, and it can 

be associated with an intention for adoption of EEMs. 

 

 
 

Figure 1: Conceptual framework for renovation decisions made in the context of everyday 

domestic life (adapted from Wilson et al., 2018) 

The existing models of decision-making assume homeowner as a single unit 

of decision-making, which is not always the case. Homeowners interact with 

other relevant actors like artisans, installers, energy auditors and municipality 

energy advisers. These actors, either as individuals or in groups, can provide 

homeowners with the knowledge required or act as mediators in the renovation 

process (Bush et al., 2017). Furthermore, the decision towards adoption of 

EEMs in a renovation project does not occur on a single moment but is a process 

that evolves during the different steps of the decision-making. At each of those 

steps, there is always the risk that the decision to renovate and/or adopt EEMs 

may change and take a negative turn due to a series of potential barriers. Those 

barriers have been broadly described earlier in this section and an overview of 

them is presented in the table below (Table 1). 
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Table 1: Barriers related to the decision-making of homeowners to proceed in EER, as 

found in the literature. 

BARRIERS AND 

MOTIVATORS 

 REFERENCES 

FINANCIAL 

Transaction costs  Ebrahimigharehbaghi et al., 2020; Chua, 2021; 

Kiss, 2016; Ürge-Vorsatz et al., 2012: Valentova 

et al., 2018 

Limited access to capital 

/ Insufficient budget 

 Achtnicht and Madlener, 2014; Azizi et al., 

2019; Banfi et al., 2008; Baumhof et al., 2018; 

Bjørneboe et al., 2018; Bottero et al., 2018; 

Dadzie et al., 2018; D'Oca et al. 2018; 

Economidou et al., 2011; Galvin and Sunikka-

Blank, 2014; Grösche et al., 2013; Mortensen et 

al., 2014; Pelenur and Cruickshank, 2012; 

Risholt and Berker, 2013; Schleich, 2019; 

Schleich et al., 2016; Stieß and Dunkelberg, 

2013 

Expectations for return 

on investment 

 Alberini et al., 2014; Caird et al., 2008; 

Jalilzadehazhari et al., 2020; Pelenur and 

Cruickshank, 2012   

Profitability through 

energy savings 

 Jafari and Valentin, 2017; Schleich and Mills, 

2012; Tommerup and Svendsen, 2006; Zundel 

and Stieß, 2011 

Perception on property 

value 

 Fabbri et al., 2016; Wilson et al., 2015 

SOCIAL AND BEHAVIOURAL 

Personal factors Cognitive 

awareness 

Achtnicht, 2011; Bravo et al., 2019; Haines and 

Mitchell, 2014; Knudsen and Jensen, 2014; 

Santin, 2011; Wilson et al., 2013 

 Attitudes and 

beliefs 

Alberini et al., 2014; Gram-Hansen, 2014; 

Knudsen and Jensen, 2014; Lindkvist et al., 

2014; Wilson et al., 2015; Zundel and Stieß, 

2011 

 Experience 

and skills 

Gram-Hansen, 2014; Zundel and Stieß, 2011 

Contextual factors Homeowner’s 

characteristics 

Abreu, 2020; Achtnicht and Madlener, 2014; 

Bjørneboe et al., 2018; Das et al., 2018; 

Ebrahimigharehbaghi, 2019; Mortenses et al., 

2013; Nair et al., 2010; Schwarzer et al., 2015; 
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2.2 Overview of one-stop-shop business model 

The market for EER in detached houses has complexities due to the large 

number of actors engaged in the different activities at all stages of such 

renovations. All those different actors and their actions are interlocked during 

the whole renovations process. In the supply side of EER there exist limitations 

related to the traditional models through which the renovations are delivered 

(Mlecnik et al, 2019). Some of the most important limitations are the 

fragmented value chains (D'Oca and Veld, 2018; Konstantinou et al., 2015), in 

Sutterlin et al., 2011; Tjørring, 2016; Trotta, 

2018 

 Property 

characteristics 

Aksoezen et al., 2015; Fyhn and Baron, 2017: 

Nair et al., 2010; Wilson et al., 2018 

External factors Inertia Tommerup and Svedsen, 2006; Wilson and 

Dowlatabadi, 2007; Zundel and Stieß, 2011; 

Knudsen and Jensen, 2014; 

Ebrahimigharehbaghi et al., 2019; 

Ebrahimigharehbaghi et al., 2020; Vlasova and 

Gram-Hansen, 2014; Wilson and Dowlatabadi, 

2007 

 Low level of 

trust on 

market actors 

Kangas et al., 2018; Klöckner and Nayum, 2016; 

Ringel, 2019 

 Influences 

from social 

environment 

Bjørneboe et al., 2018; Gram-Hansen, 2014; 

Zavadskas et al., 2008 

INFORMATION 

Asymmetric information 

/ Lack of knowledge 

 Achtnicht and Madlener, 2014; Amecke, 2012; 

Azizi et al., 2019; Azizi et al., 2020; Bartiaux et 

al., 2014; Bjørneboe et al., 2017; Charalambides 

et al., 2019; Jakob, 2007; Lorenzoni et al., 2007; 

Meijer et al., 2018; Murphy, 2014; Nair et al., 

2010; ; Nair et al., 2012; Palmer et al., 2013; 

Persson and Grönkvist, 2015; Risholt and 

Berker, 2013; Stieß and Dunkelberg, 2013; 

Tuominen et al., 2012; Vondung and 

Kaselowsky, 2017; Wilson et al., 2015 

Lack of knowledge on 

credible information 

sources 

 Banfi et al., 2008; Knudsen and Jensen, 2014; 

Mahapatra et al., 2011; Meijer et al., 2018; 

Murphy, 2014; Tuominen et al., 2012; Vondung 

and Kaselowsky, 2017; Zundel and Stieß, 2011 
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which different actors deliver separate fractions of the renovation work 

(piecemeal approach) (Mlecnik et al., 2012; Owen et al., 2014), and skills gaps 

among construction professionals (Brown et al., 2018; Desmaris et al., 2019; 

Killip et al., 2014; Mlecnik et al., 2019; Pardalis et al., 2020; Zuhaib et al., 

2017). There is a need for a business model configuration to address the 

challenge of value chains fragmentation and existing skill gaps, while also 

providing homeowners with renovation solutions under a simplified decision-

making process. The OSS concept offers such a configuration. 

OSS is a business concept, which entails that one supply-side actor 

coordinates all other actors involved in the renovation process and thus serve as 

the single contact point for homeowners. OSS has been advocated by the 

European Commission as an important element of the “Smart financing for 

smart buildings” initiative2  , according to which, member states are encouraged 

to develop local or regional OSS to provide information and assistance to 

homeowners through the whole renovation process. The initiative also 

encourages project developers to address whole customer journey from 

information, technical assistance up to monitoring of savings, and set up 

structures to provide homeowners with financial support. Similarly, OSS is 

advocated by Directive 2018/844/EU (European Parliament, 2018), which 

amends the Directive 2010/31/EU on the energy performance of buildings 

(EPBD) and Directive 2012/27/EU on energy efficiency (EED), which calls 

upon EU Member States to establish a long-term renovation strategy (Art. 2.a.). 

More specifically, according to the Article 20(2) of the revised EPBD “Member 

States shall provide the information through accessible and transparent advisory 

tools such as renovation advice and OSS”. 

The general objective of the OSS business model was the optimization of the 

fragmented renovation process, which requires an ‘integrated, holistic 

approach’ (Wilson et al., 2015). In that way an upscaling in holistic energy 

renovation of houses could be achieved by eliminating existing barriers such as 

lack of coordination/cooperation among the supply-side actors, which may 

improve cost and time efficiency of integrated renovation projects. 

OSS business model is a homeowner-centred service model, where the 

homeowner deals with a single point of contact which takes responsibility to 

inform him/her about the measures to adopt and takes over the project 

management of the whole renovation (Mlecnik et al., 2012). This bridges the 

gap between the fragmented supply side of renovations and demand sides and 

reduces the non-monetary costs that homeowners must deal with during the 

renovation process (Kiss, 2016). Moreover, homeowners do not need to manage 

various building professionals involved in the renovation (Boza-Kiss and 

Bertoldi, 2018). They may also obtain tailored advice on renovation solutions 

and their benefits from a single source, which may overcome the informational 

 
2 Accelerating clean energy in buildings. Annex to the Communications on Clean Energy for All 
Europeans. Brussels, 30.11.2016. COM (2016) 860 final. 
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barriers (Mahapatra et al., 2013; Mlecnik et al., 2012), but the trustworthiness 

and reliability of such advice should be verified by an independent party. Thus, 

OSS business model is considered beneficial for supporting the renovation 

decision-making process and thereby, enable the implementation of more 

extensive renovations (Ebrahimigharehbaghi et al., 2020; Mahapatra et al., 

2013). 

OSS model should consider individual household characteristics and socio-

economic considerations and provide homeowners with renovation solutions 

that incorporate their individual needs and priorities (Boza-Kiss and Bertoldi, 

2018; Bjørneboe et al., 2017). In other words, there is a need to provide tailored 

solutions ensuring optimal renovation packages including EE solutions 

(Bjørneboe et al., 2017; Boza-Kiss and Bertoldi, 2018; Ebrahimigharehbaghi et 

al., 2020; Balson et al., 2016). Additionally, supporting and involving 

homeowners through the whole renovation process makes them more engaged. 

Quality assurance offered by OSS may increase the attractiveness of the service 

by minimizing the perceived risks and uncertainties and creating a feeling of 

trust among the homeowners (Bjørneboe et al., 2017; Mlecnik et al., 2012). 

OSS model has various benefits in the context of providing solutions for the 

financial limitations existing in the renovation market. OSS model often 

increases access to capital, grants, or loans (Bertoldi et al., 2020; Mahapatra et 

al., 2013; Mlecnik et al., 2012). Additionally, the existence of a single contract 

and a single contact point minimizes the potential for unreliable repayment 

(Bertoldi et al., 2020). Since the OSS manages the whole renovation process, 

the high transaction costs related to renovation are minimized. It can guide the 

homeowners to identify the most financially viable renovation package and 

provide own or third-party financial solutions depending on the household need 

(Cicmanova et al., 2020). 

OSS model is likely to benefit the supply side actors of renovations as 

collaboration creates opportunities for them to offer integrated services and 

expand their operations or value chains. The economies of scale may provide a 

more sustainable business structure for the companies (Mlecnik et al., 2012). 

Moreover, collaboration allows for transfer of knowledge, skills, and 

innovation, bringing balance of skills in the renovation process and thereby, 

facilitating renovation uptake (Mlecnik et al., 2012). 

While the OSS model has some obvious advantages, some disadvantages also 

exist. Homeowners may have limited scope to interfere in the renovation and 

choose their preferred suppliers. There might be a limited portfolio of 

renovation solutions to choose depending on what the OSS provider offers 

according to its capacity and network of collaborators (Balson et al., 2016). 

Furthermore, conflicts of interest may arise between the different disciplines 

involved in the OSS, while having a single point of contact might introduce 

project biases (Balson et al., 2016). Moreover, conflicts between homeowners 
and the OSS have an impact on the entire project, as opposed to only on each 
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individual service in the traditional renovation model (Balson et al. 2016). 

Disadvantages can be also observed on the supply side of renovation, as 

organizational changes might be required in order to deliver an OSS service 

(Pardalis et al., 2020), while supply side actors are called to deal with significant 

transaction costs that can affect the overall function of the OSS. 

2.3 Types of one-stop-shop business model 

An earlier study has identified four types of OSS business models (Cicmanova 

et al., 2020). The main difference between these models is the level of support 

provided or responsibility taken by the OSS provider in the overall customer 

journey and the results of the renovation work. 

Facilitation model 

In this model the main task of the OSS is to raise awareness of the homeowners 

regarding the benefits of energy renovation and provide them with general 

information on the optimal measures to be adopted for the renovation of their 

dwelling. The OSS may also provide homeowners with a list of supply side 

actors to perform the works required in an EER (Mainali and Mahapatra, 2020). 

In this model, the OSS does not lead the renovation work but rather provide 

limited guidance to the homeowners at the planning stage of renovation. 

Numerous issues to be addressed, when it comes to the planning and execution 

phase of renovation, are not covered in this kind of models. Facilitation model 

is suitable for self-motivated homeowners seeking for a trustworthy single 

contact point to provide them with information/advice (Pardalis et al., 2021). 

Coordination model 

This model deals with the coordination of the different actors who supply the 

required renovation services. The OSS provides structural, motivating and 

enabling guidance to the customer in the planning and implementation stages of 

renovation (Pardalis et al., 2021). It suggests appropriate renovation measures 

for the house and takes responsibility of supervising and coordinating the 

renovation work but is not responsible for the outcome of renovation. The 

outcome of the work remains a responsibility of the suppliers of technical 

services. 

All-inclusive model 

In this model the OSS bears responsibility for the whole renovation project, 

from planning to final delivery, and fully guide the homeowners throughout the 

renovation process. The OSS is the main contact point during the whole process, 

dealing with potential failures or inefficiencies. The key difference of all-

inclusive model compared to coordination model is that it provides a single 
point of contact and offers renovation packages as per homeowners’ demands 
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with full quality assurance of the delivered work (Pardalis et al., 2021). The 

quality of the work is assured within this model, but the amount of the energy 

savings is not necessarily guaranteed. 

ESCO-type model 

In this model, the OSS bears responsibility for the whole renovation project, 

from planning to final delivery, and provide guarantees for specified energy 

savings during the contract period. This is a hybrid model including Energy 

Performance Contracting (henceforth referred as EPC) offered by Energy 

Service Companies (ESCO) with the EEMs offered by the OSS. The limitation 

of this model is that guarantees on energy savings increases the risk of the OSS 

as they are closely connected to the behaviour of individual households 

(Bertoldi et al., 2020; Winther and Gurigard, 2017). ESCO model is being tested 

in multi-family residential buildings, but not in the detached house segment 

(Boza-Kiss et al., 2017). Therefore, it will not be further discussed in this 

doctoral dissertation. The different OSS models discussed in this section are 

summarized in Figure 2. 

Figure 2: Types of OSS business model for EER (adapted from Pardalis et al., 2021) 

2.4 One-stop-shop delivery mechanism 

Existing business models that are in operation are often a combination of the 

different types that have been described in the previous section. Those types 

should not be considered in isolation; instead, combining different types can 
provide a more potent business model that can better meet the challenges of the 
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renovation market and the needs of homeowners. The identified ways in which 

OSS is offered in the market are the following. 

OSS provided by a multi-disciplinary team 

In this model renovations are carried out by a multi-disciplinary team in a 

cooperative manner. The teams consist of partners with complementary 

competences, such as architects, constructors, energy auditors, technology 

suppliers, financing experts etcetera. The team works together from the initial 

design phase together with the building owner, to select the renovation solutions 

and plan the renovation process according to homeowner's needs, desires, and 

preference. Moreover, they provide homeowner with advice on how to acquire 

the up-front capital required for the renovation. (Figure 3). The fact that actors 

with different competence collaborate from early stages allows the development 

of a holistic approach to the renovation (Kemmer and Koskela, 2020) with 

control over the total costs and efficiency performances. 

 
Figure 3: Schematic diagram of OSS provided by a multi-disciplinary team 

OSS provided by an entrepreneur 

This business model is like that of OSS by a multi-disciplinary team, but in this 

case the renovation is coordinated by one entrepreneur. That entrepreneur is 

responsible to deploy a team of experts, including constructors, energy auditors, 
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technology suppliers, etc. to deliver the commissioned renovation (Mahapatra 

et al., 2013) (Figure 4). The entrepreneur is responsible for the development of 

the working plan for the renovation, as well as, the coordination of all 

participating actors from the design phase up to the final delivery. The 

entrepreneur is also responsible for the control of the total costs of the 

renovation project and liable for guaranteed efficiency performances. 

 
Figure 4: Schematic diagram of OSS provided by an entrepreneur 

OSS supported by a step-by-step approach 

The approach followed in this model is widely diffused and proposes a 

renovation approach where different building components (windows, 

plasterwork, insulation, roof, heating system etc.) are replaced according to their 

life duration (Nägeli et al., 2019). The benefit of this approach is that 

homeowners get the most out of each building component, thus their initial 

investment is taken advantage to the fullest. The need for replacements of 

various components arises at different points in time, which means in the case 

of a complete building renovation, components that have not reached the limit 

of their life duration should not be replaced before their due time. 

In the step-by-step approach, a building renovation plan should be made for 

all measures, including those, which lie in the distant future, before starting the 

work. In this way, it can be ensured that an optimal renovation is achieved in 

terms of cost effectiveness, EE, and quality (Oberegger et al., 2020). A 

schematic diagram of OSS supported by a step-by-step approach can be seen in 

Figure 5. 
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Figure 5: Schematic diagram of OSS supported by a step-by-step approach 

OSS supported by digital tools 

In this business model the function of OSS is supported by digital tools. The 

role of those tools is to guide both homeowners and contractors in the planning 

of the renovation work. Digital tools collect all the information related to the 

initial state of the building to be renovated as well as information regarding the 

preferences and financial capacity of the homeowner (Joblot et al., 2019; Park 

et al., 2014). The information is processed, and the tools suggest an optimized 

approach to the renovation project. The main advantage of this approach is the 

ability to create a personalized renovation solution for the homeowner, 

proposing adoption of measures that fit homeowner’s needs and financial 

capacity. It also provides the possibility for the renovation process to be 

managed in a comprehensive way (Figure 6). 

The use of digital tools reduces the manpower costs of manual assessment. It 

can provide reliable information regarding the building stock and offer reliable 

initial proposals for the renovation. The contractors can make reliable 

assessments about the saving potentials in terms of energy and costs, provided 

that the information in the digital tools is accurate. Here the quality of the initial 

information is highly important. In addition, a solid understanding of the users’ 

behaviour and willingness to commit to energy savings is essential. 
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Figure 6: Schematic diagram of OSS supported by digital tools 

OSS provided by Public Private Partnerships and semi-public entities 

Public Private Partnerships (PPP) is an already established delivery model in 

the construction sector. It involves a contract between a public sector authority, 

the building owner, and a private contractor in charge of the management and 

the development of the building renovation project. In this model, the private 

party provides the service to the public authority, assuming substantial financial, 

technical, and operational risks in the renovation project. Practically, in this 

model local authorities join forces with private companies, creating a kind of 

semi-public entities to provide sustainable renovation platforms to the public, 

supporting that way the residential renovation market (Bertoldi, 2020) (Figure 

7). 

OSS with home-based financing 

In this way of delivering OSS, homeowners finance EEMs for their renovation 

via an additional tax on their property over a certain period (Bertoldi, 2020; Pan, 

2020). Local governments issue bonds to pay for the renovation, thus resulting 

in 100% upfront financing. In the case that the property is sold, the remaining 

debt is transferred to the new owner as part of the property. In this model, 

participation of a public authority is necessary. Public authority bears the 

responsibility to train and coordinate the contractors and capital providers, 

which purchase the bonds issued by the authority, thus financing the project. A 

schematic diagram of OSS with home-based financing can be seen in Figure 8. 
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Figure 7: Schematic diagram of OSS provided by PPP 

 
Figure 8: Schematic diagram of OSS with home-based financing 
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OSS provided as a complementary business 

In this model, certain key actors (e.g. real estate agencies, insurance companies, 

utilities) may take advantage of their existing market to start OSS as 

complementary business by creating partnership with actors of complementary 

skills e.g. installers, carpenters, construction company, energy auditor/building 

inspector, and product suppliers (Mahapatra et al., 2013). The challenge is to 

create a consortium with a mixture of credible partners, who are established in 

the market, ensuring capacity and capability to supply a complete renovation 

package of good quality. 

OSS provided by a joint venture of retailers with industry and contractors 

This form of OSS is delivered by a joint venture of retailers, product 

manufacturers/suppliers and contractors. Customers visiting the retail stores are 

provided with easy access to refurbishment building products and services, all 

from one trusted vendor as single-point contact. The retailer is also responsible 

for the management of the renovation project, including help obtaining 

approvals from local authorities, apply for subsidies, planning of renovation, 

installation of selected products by a network of installers, quality assurance, 

energy certificate, etc. (Mahapatra et al., 2013). This type of OSS delivery may 

offer flexible funding (e.g. monthly payments) and benefits for frequent 

customers based on different purchasing ways: all/partly installed (the OSS 

provider installs all or some of the adopted EEMs); just products (the OSS 

provider sells all products needed in renovation); flexible project schedules 

(installation of measures is planned according to homeowners' preferences). 

OSS provided by a contractors’ cluster cooperation 

In this model, it may happen that the service provider of the OSS business model 

is a team of contractors that may all be small- and medium-sized enterprises 

(henceforth referred as SMEs), or SMEs with a major contractor and its 

affiliated partners. Small- and medium-sized enterprises collaborate with each 

other and act as a single, big company with a very informal structure. Each actor 

specializes on a specific aspect of the renovation process, and through 

collaborations covers potential competence gap (Mlecnik et al., 2013; Mlecnik 

et al., 2019). Contractors' cluster cooperation ensures control over costs and 

guaranteed performance, and lowers the vulnerability compared to isolated 

actors. It also makes feasible the possibility to undertake projects of larger scale. 

In this framework, SMEs operating in the construction industry and in the same 

region may look for a holistic coverage of the construction industry market, 

applying business models, which can be profitable by fulfilling a wide spectrum 

of clients’ requirements (Buser and Carlsson, 2020). 
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2.5 Policy instruments to promote energy efficiency 

renovations 

EU level 

EER of the existing building stock is a political priority for the EU. The updated 

EPBD (EU) 2018/844 (EU, 2018b) and revised EED (EU) 2018/2002 (EU, 

2018a) call for a series of actions towards stimulating new investments in EE. 

Economidou et al. (2020) has conducted an extensive literature review of the 

EU policies of the last 50 years in an effort to explain how those policies have 

been effective in transforming the building stock and reducing the energy 

consumption of the building stock. There is also a considerable amount of 

literature assessing country specific policy strategies to achieve energy savings 

from the renovation of existing buildings (Blumberga et al., 2018; Charlier et 

al., 2018; Ebrahimigharehbaghi et al., 2020; McCormick and Neij, 2009; Sebi 

et al., 2018; Weiss et al., 2012). 

A variety of studies has explored policy aspects and their effect on EER 

market in Europe. Kiss et al. (2013) discusses the role of policy instruments in 

the development and dissemination of technological innovations in the EER, 

using examples of cases from Sweden, Germany, and United Kingdom. 

Bjørneboe et al. (2017), in their analysis for barriers and motivators in the EER 

market for detached houses in Denmark, propose subsidies connected to EE as 

a policy instrument that could help overcoming market barriers. In contrast, 

Dubois and Allacker (2015), propose to avoid subsidies for renovations with 

minor energy savings. Instead, they propose the restructuring of policy 

instruments for the benefit of deep energy renovations or demolition and 

reconstruction projects. Aboltins and Blumberga (2019) identify the key factors 

for the successful implementation of policy instrument for EE in buildings in 

the case of Latvia. Meijer et al. (2018) propose the development of policy 

instrument on a local authority level aiming to increase homeowners’ awareness 

about EE. 

However, it is also necessary to examine the financial instruments, not only 

to strengthen the existing instruments but also to develop new ones, to support 

those who want to invest in the EE of buildings. Based on an extensive literature 

review, Bertoldi et al. (2020) classified financial mechanisms into three broader 

categories; (a) traditional and well-established, (b) tested and growing and, (c) 

new and innovative. Traditional and well-established are those financing 

mechanisms that already exist in the markets and are implemented in many EU 

member states (grants and subsidies, loans, tax incentives). Tested and growing 

financing mechanisms are those that have shown tangible results from their 

application in several EU member states, and which have potential for more 

widespread application, like, e.g. Energy Efficiency Obligations (henceforth 
referred as EEOs) and EPC. New and innovative financing mechanisms are 

those that are currently developed or applied at limited scale in the EU and have 
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as a goal to address lack of funding, which is considered a key barrier to EER. 

Such mechanisms, among others, are energy-efficient mortgages, Property 

Assessed Clean Energy (henceforth referred as PACE) financing and 

crowdfunding. Moreover, Bertoldi et al. (2020) provides a detailed analysis of 

those financing instruments and offers examples of applications of those on the 

EU level3. 

Sweden 

The existing building regulations (BBR29) in Sweden mandate an energy 

consumption that does not exceed 85 kWh/m2/year for both newly built and 

deep renovations (e.g. EER) (Boverket, 2020; BPIE, 2018). But there is no 

obligation for old buildings to undertake deep renovations. Furthermore, there 

is an obligation for an EPC in cases of ownership or tenancy changes in a house. 

The EPC includes recommended potential energy efficient measures 

appropriate for the specific house. This is assumed to trigger energy renovations 

through improved information regarding the energy performance of the 

dwelling. EPC is a measure broadly used in the EU, however in Sweden it has 

not produced the expected results (Hårsman et al., 2016). For EPC to become 

more effective the performance criteria and/or indicators should be independent 

of the occupant behaviour and related to the building operation (Allard et al., 

2017). In addition, in Sweden, no energy EEO scheme exists for the residential 

sector. The Swedish Ministry of the Environment and Energy set up a 

committee to investigate the possibility on some policy measures like white 

certificate for enhancing EE based on a broader framework agreement among 

major political parties (Government Offices of Sweden, 2018). The conclusions 

from the work of this committee were presented in "Sweden’s Integrated 

National Energy and Climate Plan" published in January 2020 (Government 

Offices of Sweden, 2020). According to this plan, municipal energy and climate 

advisors are called to provide impartial advice to end-users, to improve their 

knowledge regarding EE and the EEMs that they need to adopt. Moreover, the 

Swedish Energy Agency has investigated whether white certificates are an 

appropriate policy for Sweden, and it has concluded that this kind of scheme 

should not be introduced in Sweden in principle (Government Offices of 

Sweden, 2020). According to the Swedish Energy Agency the market failures 

that white certificates aim to correct, are already addressed by other policies, 

and the introduction of the scheme might affect and be affected by the operation 

of existing policies, such as the EU Emissions Trading System (ETS) and 

electricity certificates. The possibility though of using white certificates is not 

categorically ruled out, but only if another objective in addition to EE is added 

to the scheme (Government Offices of Sweden, 2020). 

Currently there exists no investment subsidy for the renovation of detached 

houses. However, there is an investment support for the installation of PV and 

 
3 A list of examples of financing measures supporting EER on the EU level can be found in Appendix I 
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battery storage systems for detached houses. This support covers 20% (it can go 

in some cases up to 60%) of the cost of buying and installing these systems, and 

it could not exceed 50000 SEK4 per house owner. To avail this subsidy the 

system must be connected to the grid. The support has been in place from 1st 

January 2016 and covers systems that are going to be completed no later than 

30th June 2021 (Swedish Parliament, 2016). This investment support has been 

replaced by a tax deduction program offering a 15% tax reduction for solar 

systems and 50% for storage of self-generated electricity and charging points 

for electric vehicles. This tax deduction program has been included in Sweden's 

Budget Bill for 2021. Furthermore, there is a provision of tax rebate (ROT) on 

the purchase of household services, repairs, and maintenance up to 50000 SEK 

per applicant per year (Swedish Tax Agency, 2015). Moreover, related to 

taxation, the existing housing tax policy in Sweden is more favourable to new 

constructions, as there is a need to meet the increasing demand for housing, 

rather than focusing on improvements on the existing housing stock. The real 

estate fee for single-family houses is 7112 SEK/year but not exceeding 0.75% 

of the tax assessment value. However, such a fee is waived for newly built 

dwellings for first ten years encouraging new construction (Skatteverket, 2015). 

Regarding access to credit for adoption of EEMs, most major banks in 

Sweden offer some form of "energy loans", to which, both individuals and 

companies have access, and which are advantageous for energy saving 

purposes. To take this type of loan no collateral is required, but in most cases 

the size of the loan is rather low (30000-50000 SEK). Those money must not 

be spent on anything else but EEMs (EFFECT4buildings Project Annex 7, n.d.). 

In the case of individuals who want credit to adopt EEMs, the most usual 

practice is to extend their mortgage instead of taking a new loan. Examples from 

the application of those "energy loans" in the Swedish market show that these 

mostly focus on the market of new buildings and/or multi-family residential 

buildings (EFFECT4buildings Project Annex 7, n.d.). 

In addition, there are attempts to encourage EE of residential buildings, but 

still a transformation in the market is not observed. Such an attempt is the 

“construction innovation programme” supported by Swedish Innovation 

Agency VINNOVA with matching fund from the companies. This program 

promotes the commercialization of research results by supporting the adoption 

of innovative information and communication technologies and green growth 

solutions (European Commission, 2020). 

 
4 1 SEK = 0,098 EUR 
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3. Frameworks for emergence and 

adoption of one-stop-shop 

This chapter describes the theoretical frameworks to assess the conditions 

for the emergence of OSS as well as to assess the perceptions and level of 
preparedness of supply-side actors to adopt the OSS concept. 

3.1 Conditions for one-stop-shop to emerge 

In Sweden, OSS is best illustrated by the concept of "turnkey contract" 

(totalentreprenad in Swedish). Such a concept is commonly offered by large or 

medium-size companies, which have the capacity to offer construction 

management services and take the responsibility of planning, design, and 

execution of a project. Micro- and small-sized enterprises (henceforth referred 

as MSEs), which are dominant actors in detached house renovation, usually 

work as subcontractors to turnkey contractors or spread their resources in 

individual small-scale projects. There are known applications of turnkey 

contracts in Sweden in the cases of construction or renovation of multifamily 

residential buildings or in the construction of blocks of new detached houses. 

The concept is not tested for detached house renovations, and therefore, the 

conditions for the emergence of OSS in this market is discussed in this thesis. 

The terms "transaction costs" (henceforth referred as TC) and "non-monetary 

costs" often appears to describe some of the burdens homeowners have to deal 

with in their decisions to perform an EER (Kiss, 2016; Wilson et al., 2015; 

Ebrahimigharehbaghi et al., 2020). Those costs may account for as high as 20% 

of total project costs (Ürge-Vorsatz et al., 2012) and may affect the emergence 

of OSS. 

At least three arguments stand out for high TC in the context of the market 

of EER for detached houses (Coase, 1937; Williamson, 1989). First, EER 

projects integrate a variety of products and services offered by different 

suppliers, which entails multiple transactions (Williamson, 1999). An EER 

project might have some standard elements, but still the renovation of each 

detached house is a separate project with its own particularities and planning 

process (Risholt and Berker, 2013; Owen and Mitchell, 2015; Hrovatin and 

Zoric, 2018). Consequently, an EER, as well as organizing and coordinating its 

different aspects, involves elements such as investigating, contracting, 

monitoring and enforcement costs (Dyer, 1997), which are project-specific TC. 

Second, there is knowledge asymmetry between the supply and demand side 

of those renovations, which is further enforced by the inertia of homeowners (as 

described in section 2.3), and which leads them not to take a decision for 



28 

 

renovation. Other factors enforcing that asymmetry are homeowners' lack of 

knowledge on EE and its benefits, and personal lifestyle and culture. Moreover, 

the difficulty to identify and entrust reliable professionals that can deliver an 

EER further complicate the situation. On the other hand, supply-side actors 

contribute to knowledge asymmetry by conducting business on a piecemeal 

approach (Mahapatra et al., 2013). Additionally, previous unpleasant 

experiences increase the feeling of distrust between homeowners and craftsmen 

(Klöckner and Nayum, 2016), which becomes even greater when services 

offered are perceived as overpriced (Buser and Carlsson, 2017). 

Third, as noted by D’Oca et al. (2018), due to the peculiarities of each project, 

there are often inconsistencies between what has been promised and what has 

been finally delivered. Supply-side actors have difficulties to provide 

guarantees on quantity of energy savings, and therefore add an extra margin to 

the service to cover potential post-renovation claims and rework. This appears 

to be a production cost, but it is a TC. 

The main argument for OSS, as expressed by researchers and policy makers, 

is that it offers a homeowner-centric business model, which bridges the gaps 

between supply and demand sides, and reduces the TC that homeowners have 

to deal in an EER. Therefore, it is important to examine the conditions under 

which OSS could emerge in the market through the lens of transaction cost 

economics (henceforth referred as TCE). 

TCE can explain what the most efficient governance form would be, given a 

transaction is embedded in a specific economic context (Amit and Zott, 2001). 

Assuming OSS is present in the market, TCE allows to understand to what 

extent an OSS organization would manage to offer the necessary services 

included in the concept within its own boundaries and to what extent it will need 

to sub-contract them to other actors in the market (Williamson, 1989). Based on 

the examples of existing OSS in the market, the provider can either perform all 

relevant activities connected to EER, from planning to execution and post-

renovation monitoring, by themselves (without the involvement of other supply 

side actors), or do nothing else but organize the activities including in the single 

contract signed with the homeowner, and procure all services related to EER 

from external parties. To choose which of those two approaches OSS providers 

will follow, it is important to consider the internal production and control costs 

of each activity required by the renovation cycle, and whether such costs are 

higher or lower from the combination of the price of that service/product on the 

market and the transaction costs associated with sub-contracting it (Williamson, 

1989). Activities where the aggregate cost is lower internally, the OSS can 

deliver them itself; for the rest OSS must investigate how to get them from the 

market. Of course, none of these makes it possible to evaluate how an OSS 

provider would systemize the concept in their organization, and it cannot predict 

if and under what conditions an existing market actor would decide to undertake 
the role of OSS coordinator. 
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For someone to start an OSS, two conditions appear to be necessary to be 

satisfied. First, assuming that OSS is a cost-reduction mechanism, it is necessary 

that the sum of the costs incurred by a business from offering the service 

(production costs or as hereinafter referred to as PC) and TC in the OSS model 

to be lower than the costs the respective sum of these costs in a market without 

OSS (Figure 9). 

 
Figure 9: Conditions for OSS to be assumed as a cost reduction mechanism 

That condition is satisfied if (a) OSS manages to reduce TC among the 

suppliers, and (b) if OSS manages to reduce PC among the suppliers, by more 

than the extra margin the customer must pay to the OSS. For (a), TC are reduced 

in the case the transacting parties have had previous successful transactions 

(Ring and Van De Ven, 1992), perceive each other as having a track record in 

relevant production areas (Ring and Van De Ven, 1989), or grant each other 

acts of goodwill (Dore, 1983). These lead to the development of relationships 

of trust and commitment between transaction partners (Williamson, 1983), 

which ensures the existence of a trusted network of collaborators to which the 

potential OSS provider can turn to obtain the services required to be externally 

procured. For (b), PC are not only reduced in the case the OSS is delivered by 

an actor who have the capacity to offer most of the services required for an EER, 

but also if the potential provider enables the development of economies of scale 

for that specific market. Of course, it is difficult for an organization that can 

provide all services to procure them in other organizations in the market. 

Furthermore, (b) implies that the more projects are delivered under OSS, the 

more the processes become standardized and PC are reduced. 

Second, looking back at the two strategies for an organization to become an 

OSS (offer all the services themselves, or coordinate and procure the services 

to third parties), only in the first case the OSS is not required to govern any 

other actors. In any other case, coordinating third parties means also that the 

OSS provider must take responsibility towards the homeowner over the works 

that the procured parties will deliver (Madhok, 2002). Moreover, that means 

that the extra margin charged from OSS to cover that responsibility should be 

lower than what is charged from another prospective OSS. Obviously, that 

implies the existence of competition in the market, where other supply-side 

actors might be more fitting to undertake the role of OSS provider. That can be 
assessed using resource-based theory. 
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According to resource-based theory, organizations seek to perform activities 

within the boundaries of their available resources and capabilities, or else they 

risk being outperformed by other organizations that have an advantage in the 

respective activity area (Teece et al., 1997). Capabilities are developed through 

learning by doing of delivery of activities related to the organization's area of 

operations (Nonaka and Takeuchi, 1995). This suggest that the actors who have 

a stronger record of delivery of one or more activities related to EER and can 

use their existing resources and capabilities more efficiently are better placed to 

offer an OSS than other potential suitors for this role. In this regard, even the 

ability to govern others can be thought as a capability itself (Winter, 1988). 

Additionally, if an organization considers OSS to be attractive, then it needs to 

develop missing governance assets and acquire resources, even if those might 

not be of use in their core area of operation (Williamson and Ouchi, 1981). 

However, this may still put these organizations to a competitive disadvantage 

compared to existing established actors, because it requires time and resources 

to acquire the capabilities and learn to use them efficiently. 

3.2 The innovation adoption approach 

The OSS business model is characterized as an innovation (Boza-Kiss and 

Bertoldi, 2018; Mahapatra et al., 2013), since it introduces a new type of service 

in the renovation market (Dodgson and Gann, 2018; Kahn, 2018). The building 

sector is generally regarded as slow to change, and innovation is key for the 

success of firms regardless of their size (Kyrgidou and Spyropoulou, 2013; 

Turk, 2016; Zubizarreta et al., 2017). Especially for MSEs, innovation is 

essential to stay competitive, and this requires use of external and internal 

resources (Chesbrough 2003; Gambatese and Hallowell 2011). 

By adopting innovations, those MSEs can gain new perspectives and 

knowledge on existing problems they face (Pérez-Luño et al., 2011). However, 

innovation patterns for the large construction industry are not necessarily 

appropriate for MSEs and vice versa (Barrett and Sexton, 2006). A study 

showed that many of those MSEs are unfamiliar with existing renovations 

within their sector, and that they face difficulties when required to work together 

with other similar companies on whole building solutions (Mlecnik et al., 2019). 

There exists extensive literature on the various factors affecting the adoption of 

innovations in general (Anderson et al., 2014; Arpaci et al., 2012; Damanpour 

and Schneider, 2006; Frambach and Schillewaert, 2002; Gumusluoglu and 

Ilsev, 2009), and in construction in particular (Bygballe and Ingemansson, 

2014; Martin and Perry, 2019). 

According to Rogers (2005), the decision of an organization to adopt an 

innovation passes through different stages. More specifically, the adoption 

process (Figure 10) is defined as ‘‘the process through which an individual or 
other decision-making unit passes from first knowledge of an innovation, to 
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forming an attitude toward the innovation, to a decision to adopt or reject, to 

implementation of the new idea, and to confirmation of this decision.’’ (Rogers, 

2005, p.21). The way an organization perceives an innovation influences the 

evaluation of it and the propensity of an organization to adopt it (Pichlak, 2016). 

Furthermore, the perceived benefits of adopting an innovation (relative 

advantage and cost-effectivity) are also evaluated, since the returns from the 

adoption of an innovation should exceed those of current practice (Heidenreich 

and Kraemer, 2016). Other innovation characteristics influencing the adoption 

decision include perceived compatibility, complexity, observability and 

trialability (Rogers, 2005). 

 
Figure 10: Rogers's basic model of the process stages in innovation invention, development, 

diffusion, and adoption (adapted from Rogers, 2005) 

The decision of an organization to adopt an innovation is influenced by its 

internal characteristics such as its size, structure, business vision, and culture. 

Constructions MSEs are mostly family-owned and therefore, their business 

vision and culture coincide with those of the owner/manager (Teirlinck and 

Spithoven, 2013). Due to their small size they can conduct their business in a 

flexible way (McGuirk et al., 2015), but they often lack extra resources to 

pursue innovation. Integration with other similar companies within the limits of 

their business networks allows them to fill resource gaps and mitigate the costs 

deriving from innovation adoption (Gronum et al., 2012). Therefore, the 

existence of business networks is very important. 

The overall business environment can also have significant influence on the 

propensity of an organization to adopt an innovation. It is more probable for an 
organization to adopt an innovation, if other organizations in its business 
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environment have adopted it (Wu and Chiu, 2015), which makes it easy to 

understand the risks that the adoption entails (Lee et al., 2013). Moreover, the 

need for smaller organizations to remain competitive in their markets sets 

pressures for them to innovate (Aydalot and Keeble, 2018; Bossle et al, 2016; 

Kirzner, 2015). In addition to market influences, existing policies are a great 

source of influence for innovation adoption decisions. Regulations that promote 

innovation adoption have a positive influence (Aarons et al., 2011), while 

targeted governmental incentives for development of innovative products and 

services for the needs of a specific market, increase the probability for an 

organization to adopt an innovation (Bossle et al., 2016). 
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4. Methodology 

This chapter begins with an overview on how the appended papers connect 
to the research questions. Then, the methods applied in developing the 

dissertation are described. This includes methodological steps for (i) 
realising the study on the factors influencing homeowners' decisions for EER 

using partial least squares path modelling (PLSPM); (ii) the study on 

perceptions, level of preparedness and suitability of supply-side actors 
towards initiating one-stop-stop; (iii) the examination of existing market 

condition, and PEST and SWOT analysis to develop strategies to support 

EER of detached houses in Sweden. 

4.1 Connecting the research questions to the 

appended papers 

The research presented in this dissertation started with a broad study of the state 

of the art on energy-efficiency renovation market and OSS in the EU (presented 

in section 2). This study provided the insight to narrow down the research to the 

Swedish context, examining the market situation for EER and the prospects for 

the development of an OSS. Three research questions were formulated to 

address this aim (Figure 11). The first research question is addressed in papers 

I, II and III, which examine the factors influencing homeowners’ decisions for 

EER, and their interest in OSS. Although papers I and II focus on a specific 

geographical region of Sweden (Kronoberg province), paper III acts as 

validation tool transferring the research from the local to the national level. The 

second research question is addressed in papers IV and V, which examine the 

perceptions of various supply-side actors regarding the OSS concept, and their 

potential fit to initiate an OSS. Paper VI addresses the third research question 

on strategies to promote EER of detached houses in Sweden by conducting 

SWOT (Strength, Weakness, Opportunity, and Threat) and PEST (Political, 

Economic, Social and Technical (PEST) analysis of the EER market.    
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Figure 11: Overview of the papers, research aim and, research questions 

4.2 How methods are used in the thesis 

Research is the systematic and organized effort to investigate a specific problem 

and provide a solution to it (Sekaran and Bougie, 2016). Understanding the 

theory and techniques of investigation are important parameters of any scientific 

research. The research related to multi-disciplinary and complex societal 

challenges needs to be answered using multiple methods (Mainali, 2014; 

Jacobs, 2005). This thesis also uses multiple methods blending qualitative and 

quantitative research results together in answering key research questions 

within the study. This provides the potential of gaining knowledge on multi-

disciplinary aspects of an issue under study and provides its comprehensive 

enlightenments (Mingers, 2001; Gil-Garcia and Pardo, 2006). 

In this dissertation, multiple approaches were followed in analysing the three 

research questions. For papers I, II and III an inferential approach was followed, 

while for papers IV and V an exploratory approach was followed. Finally, for 

paper VI, a descriptive approach was followed. 

The inferential approach is a type of quantitative research (Brannen, 2017) 

where a sample of population is studied (questioned or observed) to determine 

its characteristics. For that purpose, surveys conducted to gather large volumes 

of data that can be analysed for frequencies, averages, and patterns (Rea and 

Parker, 2014). For papers I, II and III, two web-based questionnaire surveys 



35 

 

were conducted, covering homeowners at local (Kronoberg province) and 

national (all Sweden) level. Web-based surveys have the advantage of cost-

efficiency and anonymity of the respondents. The administration of long and 

complex questionnaires is feasible, and the interviewer-induced bias is avoided. 

However, there is the danger of a low response rate, since many respondents 

may not have access to a computer, they may lack computer skills, or they may 

not like to use web-based technology (Rea and Parker, 2014). 

The exploratory approach (papers IV and V) is useful to gain a better 

understanding of the nature of the problem and its underlying causes, but it is 

not intended to provide conclusive evidence. In this kind of approach, the 

research direction may change because of revelation of new data and new 

insights (Saunders et al., 2012). Open-ended or semi-structured interviews are 

common data collection methods as they allow focused, conversational, and 

two-way communication (Harrell and Bradley, 2009). The interviewee has the 

flexibility to go into details when needed, providing useful qualitative data and 

sharing actual opinion on a topic (Harrell and Bradley, 2009). Therefore, in this 

thesis work, in-person, semi-structured interviews were conducted with various 

supply-side actors. In-person interviews have the advantage of the presence of 

the interviewer, which enables the respondent to clarify answers or ask for 

clarification on the questions asked. They also have the advantage of getting 

more detailed information about a particular response, while non-response is 

almost absent (Lavrakas, 2008). On the other hand, some answers might not be 

thought out thoroughly as compared to a web-based survey. The expectation to 

answer on the spot, might not be very convenient for the interviewee and affect 

accuracy of answers. Furthermore, according to Lavrakas (2008), respondents 

must build trust in the interviewer to disclose sensitive information. In addition, 

semi-structured in-person interviews mainly consist of open-ended questions 

based on the topics the researcher is aiming to cover in the interview. Although 

the focus is on key topics, there is the opportunity for further discussion on 

specific areas of interest (Lavrakas, 2008). 

The descriptive approach followed in paper VI is based on systematic 

literature review and expert consultation. Literature review increases the 

knowledge on how and what other researchers have studied on a specific topic 

of interest (Booth et al., 2016). A systematic literature review allows the 

identification, selection and critical appraisal of research to answer clearly 

formulated questions (Dewey and Drahota, 2016). The literature review on 

paper VI was systematic since it had, according to the criteria set by Jesson et 

al. (2011, p.12), "a clear stated purpose, a question, a defined search approach, 

and stated inclusion and exclusion criteria, producing a qualitative appraisal of 

the articles". Stakeholder consultation provides with a valuable source of 

information, as the incorporated knowledge from expert stakeholders allows the 

bridging of potential knowledge gaps (Kvam, 2017). 
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An overview of the research approaches in this dissertation is presented in 

Table 2. The selected methods for each of the approaches, and the applied data 

collection and analysis techniques are described further below. 

 
Table 2: Overview of the research approaches and methods used 

4.3 Online survey 

Two online questionnaire surveys were conducted to identify the factors 

influencing homeowners' decisions for EER and their interest in OSS. The first 

online questionnaire survey was conducted in the late spring 2017, and covered 

homeowners who were customers of the insurance company Länsförsäkring 

Kronoberg (the daughter company of Länsförsäkring AB, which is a Swedish 

federation of 23 mutual insurance companies owned by the customers). The 
latter send the questionnaire to 7193 email addresses of its customers owning 

Publication Papers I, II and III Papers IV and V Paper VI 

Research 

approach and 

aim 

Inferential 

Identify the factors 

influencing 

homeowners’ decisions 

for EER. Identify their 

interest for a full-service 

renovation package 

offered by a single actor 

Exploratory 

Identify 

perceptions of 

supply side 

actors on OSS 

and assess their 

preparedness to 

adopt it 

Descriptive 

Provide an overview 

of existing market 

conditions for 

detached house 

renovations and 

examine the need 

for potential 

development of 

tools to stimulate 

EER for detached 

houses 

Method used Survey research - Interviews 

- Systematic 

literature review 

- Systematic 

literature review 

- Stakeholder 

consultation 

Research tool 

used 

Online distributed 

questionnaires 

Semi-structured 

interviews 

- Systematic 

research for peer-

reviewed articles 

- Semi-structured 

interviews and 

expert consultation 

Data analysis Quantitative data 

analysis 

Partial least squares path 

modelling (PLSPM) 

- Qualitative 

data analysis 

- Iterative 

coding 

- Qualitative 

analysis 

- SWOT and PEST 

analysis 
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detached houses. A total of 971 house owners answered after one reminder. That 

corresponds to a response rate of 13.5%, which agrees with the standards for 

online surveys (Baruch and Holtom, 2008). The second online questionnaire 

survey was conducted in spring 2018, covering homeowners from whole 

Sweden, who were members of the Swedish house owners’ association 

“Villaägarna” (a non-profit and non-partisan consumer and interest 

organization for residents and owners of single-family houses). The 

questionnaire was sent via email to 144,660 members of Villaägarna. In total, 

12,194 answers were received after one reminder, corresponding to a response 

rate of 8.43%, which is low, but acceptable considering the large number of 

respondents. 

4.3.1 The questionnaire 

The questionnaire used in both surveys almost similar, but the one used in the 

national survey (Appendix II) contained some additional questions. The 

questionnaire was based on literature review regarding homeowners' decision-

making and behaviour towards EER. The questionnaire included several 

sections related to respondents’ demographic characteristics, characteristics of 

their dwelling, past experiences on renovation, plans for renovation in the close 

future, and perceptions towards a holistic service for house renovation, among 

others. The questionnaire was developed in Swedish language in consultation 

researchers, house owners’ association “Villaägarna”, and the insurance 

company Länsförsäkring Kronoberg. In the cover letter of the questionnaire 

surveys, the participants were informed that their participation was voluntary 

and that their identity and individual responses would be kept anonymous. 

4.3.2 Non-response bias 

Since only 13.5% of the surveyed homeowners, living in Kronoberg province 

and 8.43% of the surveyed homeowners from all Sweden responded, it was 

important to check whether they are a representative sample of homeowners. 

Therefore, the distribution of the survey results was compared to data from the 

Statistics Sweden (SCB) (Tables 3 and 4). The distribution of the survey sample 

regarding age of homeowners and the construction year of dwellings was 

broadly consistent with national distribution data from SCB. 
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Table 3: Distribution (%) of age of house owners and house construction year in own 

survey compared to SCB data (Kronoberg sample) 

Age Group 

(Years) 

<29 30-39 40-49 50-59 60-69 >70 

Own Survey 2.69 18.29 16.05 20.76 23.23 18.97 

SCB Data 2.45 11.61 19.14 20.83 21.05 24,93 

Construction 

Year 

<1960 1961-1970 1971-1980 1981-1990 1990-2000 >2001 

Own Survey 32.72 17.24 29.91 10.18 3.84 6.13 

SCB Data 46.91 15.76 22.28 6.73 2.41 5.90 

 

Table 4: Distribution (%) of age of house owners and house construction year in own 

survey compared to SCB data (national sample) 

Age Group 

(Years) 

<29 30-39 40-49 50-59 60-69 >70 

Own Survey 0.89 13.43 21.20 21.22 18.86 24.40 

SCB Data 2.18 12.34 20.57 22.28 20.32 22.31 

Construction 

Year 

<1960 1961-1970 1971-1980 1981-1990 1990-2000 >2001 

Own Survey 34.12 15.85 26.15 10.4 4.3 9.2 

SCB Data 41.70 14.10 20.80 10.4 4.8 7.7 

4.3.3 Analysis of quantitative data 

All statistical analyses of the survey data were performed using the R 3.4 

platform. To better understand the complex causal relationships among the 

factors affecting the owners’ decisions (as presented in the appended papers I 

and II), a structural equation model was estimated using a partial least square 

approach, a method also known as partial least squares path modelling (PLSPM) 

(Esposito-Vinzi and Russolillo 2013; Lohmöller 2013). This method is capable 

of dealing with models that contain variables that can be directly observed 

(manifest variables) and variables which cannot be observed directly, but 

instead inferred through a measurement model from other observed variables 

(latent constructs) (Hair et al., 2016), allowing the estimation of the complex 

cause-effect relationships of those variable (Dijkstra and Henseler, 2015). 

Any PLSPM is built in two steps. In the first step, latent constructs are built 

from the manifest observations through principal component analysis. Those 

latent constructs usually represent theoretical concepts of behavioural research 

such as personality traits, individual behaviour, and individual attitude, 

underlying the observed variables. In the second step, the constructs are used in 

separate regression analyses applying null hypothesis significance testing by 
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comparing the ratio of a regression coefficient and its bootstrapped standard 

error against Student’s t distribution (Std.) (Rönkkö et al., 2016). 

A network of relations (paths) among the constructs is hypothesised, where 

links are assumed to represent cause-effects processes. The network is formed 

by one or more starting nodes (“independent” variables only affecting other 

nodes), one or more intermediate nodes (construct both affecting and being 

affected by other nodes) and one or more terminal nodes (constructs affected 

but not affecting other nodes). Finally, the resulting “paths” are quantitatively 

estimated by considering the overall network as a system of multiple 

interconnected linear regressions. Path coefficients vary from -1 (strong inverse 

relationship) to +1 (strong direct relationship). More detailed descriptions on 

the way those PLSPMs were built and estimated can be found in the appended 

papers I and II (Bravo et al., 2019; Pardalis et al., 2019). 

4.4 Semi-structured interviews 

To identify the perceptions of supply side actors towards OSS (papers IV and 

V) and to examine their level of preparedness (paper IV) and suitability to 

become OSS providers (paper V), 45 semi-structured interviews were 

conducted with actors from five distinct classes of market participants: 

construction-related micro- and small- sized enterprises (MSEs) (21 

interviews), medium-sized construction enterprises (4 interviews), mortgage 

loan officers of banks (4 interviews), energy advisors from various 

municipalities (8 interviews), and real estate agents (8 interviews). The 

interviews were conducted during the period between late spring 2017 to late 

Autumn 2019. 

Construction-related MSEs were sampled randomly from online yellow 

pages based on their activity descriptions including ‘construction works’ 

(byggarbeten in Swedish) and ‘renovation works’ (renoveringsarbeten in 

Swedish). Medium-sized construction enterprises were selected to represent 

construction organizations with both local and nationwide activities. Real-estate 

agents were sampled to include both bigger firms with local branches in the 

entire country, and smaller family-owned firms. Mortgage loan officers were 

sampled in such a way to represent some of the largest banks in Sweden. Finally, 

energy advisors from all the eight municipalities of Kronoberg province were 

interviewed. Those actor classes have been selected due to the fact they appear 

in literature as supply-side actors with direct or indirect involvement in EER 

processes. 

Instead of potentially priming interviewees to some theoretically driven 

perspective, data collection was performed in an open-ended but semi-

structured fashion. Interviewees were asked to explain how they conduct 

business, their intra-organizational functions, their relationships with other 
actors in the market, and their views on the current state of EER market. 
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Additionally, interviewees were asked how their organization relates to the OSS 

concept, their possible roles within an OSS network, views on other potential 

actors of OSS and their roles, and views on strategic considerations around 

initiating the OSS model. The interviews were performed in-person at the 

workplaces of the interviewees and the interviewer followed up on the answers 

given to the protocol-based questions. Where possible, the interviews were 

recorded for later transcription. Where recording was not allowed, extensive 

notes were taken during the interviews. 

4.4.1 Analysis of qualitative data 

Given the open approach taken to data collection, the first step in both the papers 

IV and V, was to prioritize potentially useful theoretical perspectives that appear 

to provide best explanatory power regarding the context at hand. For paper IV, 

the theoretical perspective explaining best the context of the paper was that of 

organizational innovation adoption (described in section 3.2). Similarly, for 

paper V, two theoretical perspectives were relevant: transaction cost economics 

and resource-based theory (described in section 3.1). These theoretical 

frameworks formed the basis for coding of the interviewed data. Next, an 

iterative approach was used to identify specific thematic dimensions within each 

category of the initial coding scheme. Thereinafter, and for the purposes of data 

display, the condensed data and categories were organized in data matrices. 

Tables and figures were created to structure the data, which, with a few 

exceptions (partial table display of data in paper V) were used as background 

material. The matrices, tables and figures were evaluated and interpreted to infer 

conclusions regarding the second research question. 

4.5 Systematic literature review and expert 

consultation 

4.5.1 Data collection 

The study presented in paper VI aims to provide an overview of the existing 

market conditions for EER market and propose strategies that could be 

developed to support the EER market for detached houses in Sweden. This 

study was based on a systematic literature review and expert consultation. The 

data for the systematic literature review was collected between spring 2018 and 

September 2019. Literature review increases knowledge on how and what other 

researchers have studied on a specific topic (Booth et al., 2016). The review can 

be characterized systematic since it followed the following criteria (Xiao and 

Watson, 2019): the review had a clearly stated purpose, with a defined question 

and inclusion and exclusion criteria; it involved rigorous and systematic search 

of the literature and; the appraisal of included studies was critical. The review 

was performed following a four steps approach for content analysis: (1) 
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collection of material, (2) descriptive analysis, (3) categorization of sources, (4) 

evaluation of the material (Seuring and Gold, 2012). The databases Scopus and 

JSTOR were used to collect literature on policy, economic, social, and technical 

dimensions of deep renovation of single-family houses. The research was 

delimited by only including articles and reviews in English language. 

Following the literature review, a broad expert consultation took place. It 

included elements of the 33 interviews with supply-side actors (from the pool 

of interviews described in section 4.4) and 11 online question-answering 

sessions with expert in the renovation market (both Swedish and international). 

During the online sessions the objective of the study was communicated with 

the participants to establish common understanding. Participants were asked to 

provide and describe three key strengths, weaknesses, opportunities, and 

threats, according to their own experience, related to the EER market of 

detached houses in their country. 

4.5.2 PEST and SWOT analysis 

In paper VI, the condition for EER market have been examined within Political, 

Economic, Social and Technical (PEST) dimensions. The political dimension 

includes, among others, housing regulations, tax regulations and, procedural 

bureaucracy. The economic dimension includes, among others, financial 

incentives, availability of credit finance and, customers’ economic gain. The 

social dimension includes, among others, perceptions, cultural and social 

conventions. Finally, the technological dimension includes, among others, 

technological advancements, synergies, and trade-offs among the 

technologies/service providers. The related literature was identified, and the 

topics addressed in each literature source were assigned to each dimension. 

PEST analysis is useful for four main reasons (Sammut-Bonnici and Galea, 

2015): (i) it helps to spot existing opportunities within a market, and it gives 

warning of significant threats; (ii) it reveals the direction of change within a 

business environment, helping to shape strategies that will bring changes rather 

than preventing those changes; (iii) it helps to avoid starting points for the 

shaped strategies, which will lead to potential failure of those; and (iv) it allows 

to develop an objective view on the existing market environment. 

The PEST analysis was followed by an analysis aiming to identify the key 

internal characteristics (strengths and weaknesses) and external influences 

(opportunities and threats) of the EER market for detached house in Sweden. 

The main benefit from the use of SWOT analysis lies in the fact that it provides 

the opportunity to integrate and synthesize diverse information (Bell and 

Rochford, 2016). SWOT analysis organizes information that is already known, 

as well as information that has just been acquired or discovered. SWOT analysis 

deals with a wide diversity of information sources (Bell and Rochford, 2016). 

The SWOT analysis included the findings of the PEST analysis, and the 
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responses from the expert consultations were the basis for the development of 

the proposed strategies in paper VI. 

4.6 Research quality 

4.6.1 Quality of quantitative research 

The quantitative research conducted in papers I, II and III is important to be 

measured for its consistency and accuracy. These are assessed by considering 

research's reliability and validity (Harkness et al., 2004). Reliability refers to 

replicability of the process and the results, and the robustness of the study. 

Replicability refers to the ability of research to be repeated and its findings to 

be tested and confirmed or corroborated by others (Harkness et al., 2004). The 

fact that the questionnaire survey was conducted first locally (Kronoberg 

province) and then replicated nationally (covering all Sweden) confirms 

replicability of the method. Robustness refers to the strength of a statistical 

model according to the specific conditions of the statistical analysis a study 

hopes to achieve (Neumayer and Plümper, 2017). The robustness of the models 

in papers I and II was confirmed by conducting bootstrap validation. 

The quantitative findings of this thesis are relevant in the broader context of 

Nordic countries, as those countries share similar cultural and socioeconomic 

characteristics. Additionally, the quantitative findings are in line with findings 

of similar studies in other countries, where other data collection and analysis 

methods were used. Moreover, the questionnaire survey used in papers I, II and 

III can be used in other country contexts, given some adjustments based on the 

characteristics of those countries. 

4.6.2 Quality of qualitative research 

The quality of qualitative research performed in papers IV, V and VI has been 

maintained by following the criteria for this type of research developed by 

Guba, Lincoln and colleagues (Guba, 1981; Lincoln, 1995; Lincoln and Guba, 

1985; Lincoln et al., 2011). Those criteria are credibility, transferability, 

dependability, and confirmability. 

Credibility concerns the confidence that is placed in the truth of the research 

findings (Lincoln and Guba, 1985). Regarding the interviews, the fact that they 

have been conducted in a face-to-face fashion and in the premises of 

interviewees provided certain benefits. Face-to-face interviews allow to capture 

verbal and non-verbal ques, indicating discomfort or enthusiasm for the topics 

being discussed. Moreover, there was the possibility to cross-check answers 

with screening questions, contributing that way on the richness of the data 

gathered. The interviewer had control over the process and kept the interviewee 

focused and on track to completion. Where limitations occurred, they were 

clearly stated on each paper. This provides the reader with an accurate 
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representation of the situation. In addition, to gauge the accuracy of findings, 

theory and investigator triangulation has been applied, further strengthening the 

credibility of findings. Regarding the online question answering sessions in the 

study of paper VI, both the objective of the study and the purpose of the 

questions asked were thoroughly communicated to the participants prior to the 

sessions, aiming to achieve common understanding. Related to the systematic 

literature review, all the selected sources were assessed based on predefined 

criteria to avoid potential bias in the selection and analysis. A variety of sources 

has been selected to obtain data from covering a broad set of topics. To reduce 

researcher bias in all studies, planning, data collection and analysis and 

conclusions were discussed among the participating researchers. 

Transferability concerns the degree to which the results of qualitative 

research can be transferred to other contexts or settings with other respondents 

(Lincoln and Guba, 1985). This research, presented in papers IV and V, has a 

specific focus on the actors involved in the detached house renovation market 

in Sweden, but some of the insights might be of interest in other contexts as 

well. The findings are relevant in the broader context of Nordic countries, as 

those countries share similar cultural and socioeconomic characteristics. The 

thematic areas covered in the interviews, as well as, the questions asked can be 

used in similar studies in other country contexts. Additionally, an effort has been 

made to present relevant data regarding the interviewed actors and the context 

of research, enabling the reader to interpret potential relevance of the findings 

in other contexts. 

Dependability refers to the trustworthiness of research findings, that must be 

proven consistent and repeatable (Lincoln and Guba, 1985). That means that the 

findings of the study are consistent with the raw data collected. To increase 

credibility of the study, applied methods need to be clearly explained (Lincoln, 

1995). In papers IV, V and VI, the motivations for and application of specific 

scientific methods is clearly described. This allows the assessment of the 

consistency of the research and helps to understand how and why conclusions 

were drawn. 

Qualitative research tends to assume that each researcher brings a unique 

perspective to the study. Confirmability refers to the degree to which the results 

could be confirmed or corroborated by others (Lincoln and Guba, 1985). Here, 

proven scientific methods, such as triangulation with the use of multiple 

investigators (paper IV) and Cohen's Kappa calculation (paper V) were applied 

to cross check the consistency of the collected data. The findings were also 

verified by the respondents (Lincoln and Guba, 1985). The qualitative data 

provided information regarding respondents' personal perspectives and 

interpretations of the OSS concept. During the interviews, the concepts was 

defined and discussed using specific examples. This was made to assure that the 

interviewer and the respondents were discussing over a commonly understood 
topic. 
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5. Research findings 

This chapter provides a presentation of the main findings, connecting the 
appended papers to the research questions. The aim of each of the appended 

papers and a summary of the findings related to the research questions is 
presented. 

5.1 Factors that influenced homeowners’ past 

renovations decisions 

Paper I presents the results of a study on 971 homeowners residing in Kronoberg 

province in Sweden. The aim of the study was to identify the factors that 

influenced the decisions of homeowners to renovate in the past. In this study 

renovations have been divided into two broader categories, namely aesthetic 

(aiming to improve the visual feeling and aesthetics of the dwelling) and 

physical (aiming to improve the energy performance of the building) 

renovations. Previous relevant studies have examined the intentions of 

homeowners to renovate, trying to identify the factors making them more, or 

less, inclined to proceed in the renovation of their dwelling. However, intentions 

may not lead to actual renovations since in many cases exists what is called 

intention-behaviour gap (Sheeran and Webb, 2016). Analysis of data from 

homeowners, whose dwellings have already undergone some sort of renovation, 

offers more valid results on underlying motivations and barriers to renovation. 

This knowledge can be an indicator of understanding the behaviour of these 

owners in the future, as past practices influence future decisions (Rogers, 2005). 

The first step of analysis aimed to identify the factors driving decisions for 

renovation regardless of type of renovations. About 88% of the surveyed 

homeowners were found to have performed some kind of renovation in the past. 

Figure 12 shows the percentage of homeowners from different categories more 

(greater than 0 in the x-axis) or less (lesser than 0) likely to have renovated 

compared to the average of all respondents. Those who were more likely to have 

renovated were either over 55 years of age or below 36 years of age, and those 

who recently moved into the dwelling (residing not exceeding two years) or 

lived in it for more than ten years. Additionally, the age of houses that have 

been renovated was usually more than 20 years with most of them being 30 

years of age or older. 
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Figure 12: Age group, time of residency and house age for respondents who have 

performed renovations 

Based on the review of factors influencing homeowners’ decision to renovate 

(section 2.1), a PLSPM model was created (Figure 13) and tested using the data 

from the Kronoberg province questionnaire survey (a more detailed description 

of how the model is structured is provided in Bravo et al., 2019). 

 
Figure 13: Structure of the renovation model (adapted from Bravo et al., 2019) 

Age of the respondent, age of the house, and time of residency in the house, 

were manifested (or observed) variables. The socioeconomic characteristics 
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were grouped in a latent construct reflecting respondents' annual household 

gross income (>600,000 SEK/year), their educational level (at least a university 

degree) and their place of residency (towns with more than 25.000 inhabitants). 

This led to the estimation of a wealthy-educated-town-living construct 

(henceforth W.E.T.). The internal consistency of this construct was measured 

through Dillon-Goldstein’s rho (DG rho), and it has been found to be 0.70 which 

indicates the unidimensionality of this construct. The energy concern construct 

was estimated based on questions about the importance for homeowners to save 

energy and their willingness to adopt technical measures and change their 

behaviour to do so (DG rho = 0.79). 

Age of the respondents was considered as the starting point of the PLSPM 

model. Figure 14 shows the resulting model (significant paths only). The 

average R2 of the model was 0.28. The blue lines show positive relationship 

between the variables, while red lines show a negative relationship. The 

numbers adjacent to each line indicates the strength of the relationship, where -

1 means a strong inverse relationship and +1 a strong direct one. The results 

show that respondents’ age affect the W.E.T. (socioeconomic characteristics). 

W.E.T. affects the energy concern of homeowners, leading them to the decision 

to renovate, while their age is not a factor affecting their energy concern. The 

age of homeowners, in combination with the time that they live in the house, 

significantly affect the renovation decision. Another factor affecting the 

decision for renovation is the age of the house. If another variable than age of 

the respondents was used as a starting point, then that would have been a 

different model, but the direct relations among the constructs would remain 

approximately the same. 

 
Figure 14: Path coefficients for the renovation PLSPM model (adapted from Bravo et al., 

2019) 
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The second step was to identify the factors influencing the type of performed 

renovation (aesthetic or physical). As Figure 15 shows, renovations linked to 

the improvement of the aesthetic aspects of the house (e.g. kitchens and 

bathrooms) were more preferred, while those related to improved energy 

performance being less frequent (heating systems) or even rare (insulation). 

Figure 15: Frequency of renovation work by type (adapted from Bravo et al., 2019) 

A second PLSPM model was estimated having the same structure as that of 

Figure 13, but the node referring to house renovation in general was replaced 

by two new nodes, referring to aesthetic and physical renovations respectively. 

The aesthetic renovation construct reflected works to renovate the kitchen, 

bathroom, indoor walls, and heating system (DG rho=0.75); the physical 

renovation construct instead reflected works linked to the attic, cellar or wall 

insulation, drainage, windows, roof, facade, and sewage (DG rho = 0.85). 

The resulting model (only the significant paths) is presented in Figure 16. 

Results show that homeowner's age has a strong and positive influence on the 

decision to perform a renovation linked to the aesthetic aspects of the dwelling, 

because the homeowner has resided in it for a longer period. The influence 

though on the probability to perform a physical renovation (which improves 

EE) is lower, because increased age of the homeowner was found to lower 

energy concern (negative correlation in Figure 16). On the other hand, younger, 

wealthy, educated, and town living-homeowners (W.E.T. construct) show a 

greater energy-saving concern, which influences positively their decision to 

perform physical renovations. 
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Figure 16: Path coefficients for the past physical or aesthetic renovation model (adapted 

from Bravo et al.,2019) 

5.2 Factors influencing homeowners’ future 

renovation decisions 

Paper II includes the same sample of homeowners as in paper I, examining the 

factors influencing their decisions regarding future renovations in general, and 

the preferred type of renovation (referred as aesthetic or physical in the paper) 

in particular. The aim was to understand the pathway that leads to the 

intention/plan for future renovation and to examine if such decisions are 

influenced by the renovation performed in the past. Furthermore, the potential 

interest of those homeowners for an integrated renovation service offered by a 

single actor is examined. Analysing that interest allows the identification of the 

existence of non-existence of the market for OSS and allows for a first estimate 

of its size. In addition, it is possible to identify those characteristics of 

homeowners who are interested in "buying" an EER offered by an OSS, 

providing a first segmentation of the market. 

Related to plans for renovation, about 76% of the surveyed homeowners in 

Kronoberg stated that they have the intention to renovate their dwelling in the 

proximate future. Only 5.5% stated that they intend to have holistic renovation 

of their dwelling (the whole house at once or in steps), while about 71% stated 

that their intention is to renovate only specific components (Figure 17a). Also, 

majority preferred aesthetic renovations. Among the EEMs, changing windows 

was the most preferred option followed by renovation of the dwellings’ facade 

(Figure 17b). 
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Figure 17: Frequency distribution for the renovation prospects as a whole (a) and the 

components that respondents are planning to change (b) (adapted from Pardalis et al., 

2019) 

Following a similar approach as in paper I, a PLSPM model was estimated 

for future renovations (a detailed description of how the model is structured can 

be found in Pardalis et al., 2019). The variables time lived in the house, house 

age, and past renovation were directly drawn from the survey data. The latent 

socioeconomic construct used in paper I was modified to find a better fit to the 

dependent variables, which are the intention to perform physical or aesthetic 

type of renovation, and interest for OSS. The construct was based on data 

regarding homeowners' age, household annual gross income, and level of 

education showing a sufficient degree of reliability to be considered as a single 

variable (DG rho=0.70). The energy concern construct was estimated in the 

same way as for past renovation decisions. The house satisfaction is a latent 

construct deriving from a series of questions on different aspects related to the 

satisfaction of homeowners with their dwellings, such as size, energy costs etc. 

(DG rho=0.87). The aesthetic renovation construct reflects works to renovate 

the kitchen, bathroom, and indoor walls (DG rho = 0.80). The physical 

renovation construct instead reflects works linked to the ceiling, cellar or wall 

insulation, sewage, windows, roof, facade, drainage, and the heating system 

(DG rho = 0.84). 

In the resulting model (presented in Figure 18), the decision for physical 

renovations (which improves energy performance of the dwelling) is positively 

influenced by the socioeconomic characteristics and the energy concern of the 

homeowner. Having already performed a renovation in the past and satisfaction 

with the current state of the dwelling have a negative influence on such a 

decision. 
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Figure 18: Path coefficients for future physical and aesthetic renovation plans (significant 

paths only) (adapted from Pardalis et al.,2019) 

The robustness of the results from the Kronoberg province study was 

compared with the results of a similar survey of homeowners from whole 

Sweden (some of its results are presented on paper III). The results were found 

to be almost similar. The national survey showed that 75% of respondents 

planned to perform renovation, regardless of type, in the proximate future. From 

them about 7% planned to perform a holistic renovation (at once or in steps) 

and almost 70% were interested to renovate specific components of their 

dwelling. Aesthetic renovation was preferred the most, while renovation of roof 

and additional ceiling insulation were the most preferred components related to 

improvements of energy performance of the house. 

Homeowners on the national level were asked questions related to the 

financing of those renovations. Most of them (67.8%) intend to finance the 

renovation from their own savings, while only a small group of them (3.6%) 

would choose a personal loan. Moreover, homeowners were asked to express 

their opinion on how four different financial incentives (energy loans introduced 

by the government, tax subsidies connected to energy reduction, return on 

turnover connected to energy reduction, and mortgage loans from banks 

considering energy reduction from renovation) would influence (positively, 

negatively or neutral) their decision to perform an EER. According to their 

expressed opinions, the financing incentives that would have the most positive 

influence on their decision to perform an EER are, connection of tax subsidies 

with energy reduction and the introduction of state funding (in the form of 

loans) for energy renovations. 
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5.3 Homeowners’ interest in one-stop-shop 

The questionnaire survey (described in section 4.2.1) also included a question 

regarding the interest of homeowners to perform an EER in the case a single 

actor would offer a comprehensive renovation package for the work (e.g. an 

OSS). The responses were coded on a Likert scale ranging from 1 (not 

interested) to 5 (very interested). Regarding the sample of homeowners living 

in Kronoberg province, about 21% of the surveyed homeowners showed interest 

for such an offer.  Homeowners were also asked on the different aspects that 

would increase their interest for an OSS. As it can be seen in Figure 19, aspects 

like guarantee on the work quality, clear estimation of costs and expected 

energy savings, inspection of the building and recommendation of improvement 

measures were very important, while the possibility of financing as part of the 

package was not interesting. On the other hand, homeowners not interested in 

OSS, cited the perceived high cost of a comprehensive renovation package and 

their inability to choose the different craftsmen, who will deliver the renovation 

works, as the main reasons for their disinterest. 

Figure 19: Opinions of respondents interested in OSS about factors important for the 

success of the concept 

To understand better the factors influencing the interest for an OSS, a new 

PLSPM model was estimated (a more detailed description of how the model 

was structured can be seen in Pardalis et al., 2019). In this model, which can be 

seen in Figure 20, the interest for an OSS is mainly influenced by the 

socioeconomic characteristics of the homeowner, e.g. being young, highly 

educated and with a high income. Homeowners who are satisfied with the 

current situation of their dwelling tend to be less interested in OSS. 
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Figure 20: Path coefficients for interest towards the OSS concept (significant paths only) 

(adapted from Pardalis et al.,2019) 

In the national survey, approximately 25% of the respondents were interested 

or very interested in OSS. A geographical distribution of these homeowners is 

presented in Figure 21. It can be observed that there are geographical variations 

among homeowners who show greater interest in OSS. Except for one province 

(Jämtland), homeowners from the Northern provinces of Sweden show 

relatively lower interest in OSS compared to those living in provinces of Central 

and Southern Sweden. Even in Southern Sweden, some provinces (e.g. 

Blekinge and Kalmar) has low interest in OSS.  Regarding the aspects 

considered important for the success of OSS, those do not differ from the 

findings of the Kronoberg sample. Similar result can be also observed in the 

opinions of those not interested in OSS, with assumed high costs of OSS being 

the main factor making OSS not appealing to this group of homeowners. 

An analysis was made to identify the characteristics of the respondents that 

influence their interest in OSS. An ordered logit model was used (Greene and 

Hensher, 2010), where the ordinal-scale OSS interest was the dependent 

variable and predictor variables were the age and income of the homeowner, 

their environmental concern and willingness to take action to protect the 

environment, and age and geographical location of the house. The square of 

both the age of the respondent and age of the house were included to allow for 

non-linear relations. Results showed that homeowners’ age and income, as well 

as, energy concern and willingness to take action to protect the environment are 

the main drivers of the interest in OSS (Figure 22). 
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Figure 21: Geographical distribution of homeowners interested in OSS 

 
Figure 22: Variables affecting interest in OSS (national sample) (adapted from Pardalis et 

al., 2021) 

The coefficients presented in the figure estimates the change in the mean 
response per unit increase in X-axis when all other predictors are held constant. 
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In the figure, 0 represents the average (neither interested nor disinterested in 

OSS), the positive values of coefficient estimate reflect positive influence in the 

interest in OSS and negative values, a negative influence. In addition, points 

represent the estimated value for each coefficient and the bars its standard error. 

Regarding homeowners’ age, those between the ages of 35 to 45 years show the 

greatest interest for OSS (Figure 23). In the figure, the numbers on y-axis are 

the average of a Likert scale 1-5 (where 1 represents not at all interested in OSS 

and 5 represents very interested in OSS).  Regarding house age, homeowners 

living in houses that are between 45 and 60 years old were interested in OSS. 

 
Figure 23: Correlation of interest in OSS and homeowner's age (adapted from Pardalis et 

al., 2021) 

5.4 Supply-side actors’ perceptions regarding one-

stop-shop and preparedness to initiate one 

The examination of supply-side actors' perceptions regarding OSS and the 

examination of their level of preparedness to become an OSS begun with a study 

on construction MSEs (paper IV), as they are those mostly active in detached 

house renovations. For that purpose, 21 construction MSEs active in three 

geographical regions in Sweden (namely Kronoberg, Västra Götaland and 

Kalmar) were examined. The findings from the interviews were analysed in the 

light of the framework presented in the section 3.2. 

The study showed that when the OSS concept was initially presented to them 

(on a theoretical basis), they seem to understand the benefits the OSS concept 

could bring to the renovation market. They mentioned about the opportunity for 

knowledge exchange and collaborations with other actors, which according to 

them could potentially lead to improved performance and better placement in 

the market. The examined MSEs referred to concepts resembling OSS that 

already exist in the market, e.g. the turnkey or totalentreprenad (in Swedish) 

concept, which is applied to large-scale renovations. The interviewed 

companies recognised the existence of competitive pressures in the local 

renovation markets, but they also pointed out that the competing actors have, in 

general, good relationships and respect for each other. They mentioned that 



56 

 

word of mouth is the main strategy to promote business in their market segment, 

and therefore, they actively build networks with other companies and develop 

relationships of trust with them. Related to renovation of detached houses, the 

examined MSEs clarified that this market is not a priority for them, as new 

construction is booming, and they do not have the resources that will allow them 

greater operational efficiency. Moreover, government incentives for support 

and development of small businesses remain largely unknown to most 

construction MSEs, which, according to their testimonies deprives them from 

taking advantage of those incentives to expand their business. The 

owners/managers of the examined construction MSEs presented their 

companies as "entrepreneurial" and "innovative", but they keep on treating 

business, at least most of them, in a traditional and conservative way. Risk 

avoidance remain their priority, while the control that those owners/managers 

have over their companies does not leave space for changes. Those 

characteristics became more evident, when those companies were asked to place 

themselves, in a hypothetical scenario, as the provider of OSS. 

OSS was perceived as a risky business move with unknown impact to their 

current operations. Those risks are also related to their stated lack of managerial 

competence that was perceived as a barrier to the efficient coordination of other 

actors participating in OSS. Furthermore, they mentioned that the risk factor 

includes inefficient knowledge transfer between different professionals and a 

lack of understanding of each other's operations, thus the inability to evaluate 

other's work and provide guarantees. Other reasons, which further reinforce 

their doubt to offer an OSS, can be summarized as following: 

 

(a) it needs supply-side parties to significantly change their attitude and 

ways of working, 

(b) the concept is seen as too costly for most homeowners, so the market is 

limited, and it is risky to offer an expensive service in an uncertain 

market, 

(c) there are presently more attractive opportunities for craftsmen in the new 

construction market, 

(d) to become successful, the concept needs to start at scale, which requires 

significantly up-front investment, and 

(e) although they are confident that any missing production capabilities can 

be procured from well-established local networks, the need to coordinate 

and take responsibility over the work of other suppliers is not seen as 

feasible. 

The influence of all those different parameters, which eventually lead to low 

level of preparedness to adopt the OSS concept and become its coordinator is 
displayed graphically in Figure 24. 
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Figure 24: Influence of different variables on the decision of the MSEs to adopt OSS 

(adapted from Pardalis et al., 2020) 

The study on construction MSEs was followed by second study, in which 

four additional supply-side actor groups were examined on their perceptions 

and ability to start up an OSS (presented in paper V). Those actor groups were 

banks, medium-sized construction companies, real-estate agents and 

municipalities. Moreover, in this study the conditions required for OSS to 

materialize in practice were examined. The data gathered from the interviews 

with those supply-side actors was analysed in the light of the framework 

described in section 3.1 and examined in five categories. They include access 

to trusted partners, ability to create local economies of scale, transaction 

capabilities, production capabilities, and perceived attractiveness of OSS 

opportunity. A detailed description of those parameters is provided on 

Appendix III. 

Banks 

Banks appeared to have a very clear view regarding their role in OSS. They 

perceive the OSS concept attractive, but not related to their operations. 

Therefore, the role of OSS provider is not a strategic choice for them. However, 

their interventions (development of green loans and EE funds) can create local 

economies of scale and pave the way for OSS to emerge. They also see 

construction MSEs and other similar companies as not fitting for the role of 

OSS coordinator and call for local and regional governments, as well as regional 

energy agencies, to take a more active role in the realisation of OSS in the 
market. 
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Medium-sized construction companies 

Even though these companies can address most of the challenges that 

construction MSEs face, they perceive several aspects of OSS as potentially 

problematic for them. Cooperation with actors outside their network or with 

whom they have never worked before creates certain concerns on how the 

relationship will work. Collaboration with actors outside their existing network 

is seen as potentially harmful since it can disrupt their relationship with existing 

partners. Moreover, quality assurance and budgeting risks makes them unsure 

on how they will be able to deliver a coherent project. They are unwilling to 

bear risks not related to their work. In case they would take such risks, they 

would put a premium for that risk which will increase the cost of renovation. 

This is problematic, since EER are already considered expensive. According to 

them, an OSS consisting of a collaboration of individuals with knowledge of 

construction processes (entrepreneurs, consultants etc.), municipalities, and 

homeowners' associations, could provide a functional governance structure for 

the delivery of the concept in the market. 

Real-estate agents 

Real-estate agents evaluated OSS from a broader perspective, stressing the 

benefits that this concept will bring to the building sector. However, they 

emphasized the strong influence of local conditions (e.g. climate and property 

value) for the attractiveness of the concept to building owners, creating large 

differences between regions of the country. The real-estate agents suggested 

that the state should take a leading role in developing a national strategy for EE. 

On a local scale, real-estate agents do not see themselves in the role of OSS 

coordinator. Their main weakness is identified as their inability to understand 

technical details of an EER and their limited knowledge of construction 

processes. Nonetheless, they are interested to participate in an OSS if someone 

else take the lead. They identify potential OSS providers as independent 

consultants with knowledge of the construction industry, large and well-

established construction companies, and regional energy agencies. 

Municipalities 

Municipalities were frequently brought up by the other actors as potential OSS 

providers. However, they themselves show low inclination to perform 

commercial integration on the supply side. Municipalities currently perceive 

demand for energy related renovations in the detached house market to be 

limited (multi-family residential interest are in focus). They also report lack of 

resources to dedicate to the development of such a concept. Moreover, they 

foresee legal limitations for them, as well as, ethical limitations since they 

cannot interfere in local markets. 

Even if they satisfy all the conditions from transaction cost (TC) perspective 

to successfully initiate the OSS concept, they prefer to take a supporting role, if 
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that is to be initiated by an independent consultant with relevant competency, 

and with the close participation of homeowners' associations. 

Figure 25 represents the framework on the conditions of OSS emergence as 

informed by both TCE and resource-based theory (developed on section 3.1) 

and the empirical findings from supply-side actors. The framework serves as a 

template to estimate the suitability of any actor group to deliver OSS in the 

market. The application of the framework to each of the examined supply-side 

actor groups explains why, although the reasons differ between those actor 

groups, each of them seems unlikely to deliver the OSS. 

Figure 25: Theoretical framework for estimating the attractiveness for an actor to become 

the OSS for EER in detached houses 

Construction MSEs predominantly possess specialized production 

capabilities, but very low capabilities and resources to perform formal exchange 

governance. That is why they want to participate in OSS, but not initiate it. On 

the other hand, medium-sized construction enterprises, have both the resources 

and the exchange governance capabilities to provide the OSS. However, the 

possibility of working with unfamiliar partners weakens their perceived 

governance capability and creates a sense of fear and anxiety regarding the 

potential implications of such collaborations. Municipalities could drive 

economies of scale on the local level by connecting a broad network of supply-

side collaborators with systemic actors on the demand side (e.g., owners’ 

associations). However, the existence of legal restrictions (according to what 

they claim) to participate in market transactions, the lack of immediate 

resources to dedicate to the concept, and the reluctance to carry the actual 

transactional risk on behalf of commercial actors makes them unwilling to 
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initiate OSS. For real-estate agents, the lack of strategic interest makes OSS not 

a business choice, although they possess governance capabilities and, to a 

certain extent, the resources required. Finally, banks opt out from delivering 

OSS because of a perceived lack of supply-side network and renovation 

competency. 

5.5 Market conditions and strategies for energy 

efficiency renovations in Sweden 

Existing market conditions for EER in Sweden was the subject of the study 

presented in paper VI. The aim of this study was to formulate proposals for 

strategies that can be developed to strengthen the market of EER by analysing 

the market conditions in a holistic approach. Existing EER market conditions 

were examined in the light of an analysis which considered the identified 

strengths, weaknesses, opportunities, and risks of this market (paper VI). The 

identification of those elements makes it possible to propose targeted solutions 

towards accelerating EER of detached houses. 

A major strength of the EER market in Sweden is the availability of high-

quality materials and construction practices in the market. Moreover, the 

municipality advisory service on EE in general, and EEMs specifically, enhance 

the knowledge of homeowners and provide them with a trusted source of 

information. Furthermore, the new tax deduction program for PV systems 

installations is considered additional strength in the market. This measure also 

creates an opportunity for further development of the EER market. 

Development of systematic plans for the renovation of the existing building 

stock in a stepwise approach could be an initiative supported by municipalities, 

which will bring a positive vibe in the market of EER, satisfying also some of 

the concerns of homeowners (see section 5.1). In addition, the existing tax 

rebate (ROT) on the purchase of household repair and maintenance services can 

further strengthen the market, if specified for EE. 

On the side of weaknesses, the existing building regulations in Sweden, 

requiring energy performance of the deep renovated building equal to newly 

built, sets certain barriers, as in most of cases such a demand means very high 

cost of EER. Not all homeowners have the financial capacity to afford such high 

costs, which prevents adoption of EER. Moreover, renovation projects are 

usually paid from homeowners' own savings or through extension of existing 

mortgages. The existing "energy loans" do not provide enough capital for deep 

renovations, and they usually are targeted towards new buildings or large-scale 

renovations such as multi-family houses (see section 2.4). Moreover, 

homeowners do not foresee the economic benefit of EER to make it a priority. 

The fact that the real estate fee (see section 2.4) is waived only for newly built 

dwellings can be perceived as a weakness, but it also creates an opportunity for 
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a new property taxation scheme to be developed linked to the energy 

performance of a renovated dwelling. 

EER of detached houses are most often are delivered by construction MSEs, 

which have limited competence on deep renovation. They follow a craftsman-

based approach to renovation, often offering single products and services not 

connected to EE. That makes them less inclined to promote integrated 

renovation solutions for their customers. The main threat for the EER remains 

the prioritization of new construction, which takes away competent craftsmen 

from EER market. Moreover, homeowners give priority to aesthetic renovations 

produce more visible results and thus have a greater impact on property value 

and social status. 

Based on the above, Table 3 presents potential strategy recommendations that 

are assumed to have a positive impact for the development of the EER market. 

Those strategies, are categorized as: strengths used to reduce vulnerability to 

threats (S-T); strengths to take advantage of opportunities (S-O); overcome 

weaknesses by taking advantage of opportunities (W-O); minimize weaknesses 

to reduce exposure to threats (W-T) (Mainali et al., 2021). 

 
Table 5: Recommended strategies for EER market 

Type of 

strategy 

Existing element in 

the market 

Threat or 

opportunity 

addressed 

Recommended strategy 

S-O Availability of high-

quality building 

materials and 

competent 

construction 

practices. 

Public positive 

attitude towards 

climate change 

mitigation and 

sustainability 

Development of stepwise 

renovation packages fitting 

homeowners needs and 

financial capacity 

S-O Large stocks of old 

inefficient detached 

houses needing 

renovation 

Targeted 

loans/incentives 

and taxation 

schemes for deep 

renovation. 

Expansion of energy loans to 

all types of buildings and 

orientation of existing 

subsidies and taxation 

schemes towards EE could 

encourage large stocks of the 

old inefficient detached houses 

to go through deep renovation. 

S-O Energy performance 

certificate required 

during renting or 

selling a house 

Targeted 

loans/incentives 

and taxation 

schemes for deep 

renovation. 

Revision of current tax system 

to give benefits to 

homeowners having high 

energy efficient buildings 
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S-T Availability of high-

quality building 

materials and 

competent 

construction 

practices 

Scarcity of 

competent service 

providers for EER 

Develop training schemes for 

new and existing human 

resources to increase 

knowledge capacity 

S-T Availability of high-

quality building 

materials and 

competent 

construction 

practices 

Perceived risk of 

poor-quality work 

due to inefficient 

coordination 

among various 

artisans 

Enforcement of quality 

standards for actors 

participating in EER to ensure 

quality of work and increase 

trust 

W-T Companies’ interest 

in new construction 

than renovation due 

to higher business 

volume 

Construction 

companies have 

greater interest in 

new construction 

than renovation 

Development of programs and 

initiatives for neighbourhood/ 

district approach to create a 

volume of operation, which 

construction companies would 

perceive attractive  

W-O Existing tax rebate 

(ROT) specified for 

EE 

EER is not priority 

due to low return 

on investment 

Link stepwise approach to 

renovation with financial 

motives to create a more 

attractive environment for 

OSS 

W-O Existing policy 

measures and 

advisory services 

from municipalities 

EER is not priority 

due to strict 

regulations for 

renovated 

buildings 

Development of plans for the 

renovation of existing building 

stock initiated by 

municipalities. Stepwise 

approach and revision of 

building regulations for old 

buildings 

W-O Existing actors have 

limited competence 

in EER, companies 

show interest in new 

construction than 

renovation due to 

higher business 

volume 

Innovation in the 

construction 

technology and 

practices 

Develop training schemes for 

new and existing human 

resources, develop programs 

related to circularity and 

resource efficiency, and 

contribute to the innovation in 

the market 
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6. Conclusions 

This chapter summarizes the main conclusions of the research and addresses 
the research questions. Furthermore, the main contributions of the research 

are presented. 

 

This dissertation has examined the prospects for the development of an OSS 

business model for the EER of detached houses in Sweden. To achieve that, the 

research focused on the examination of both demand and supply-side 

perspectives of renovations, as well as, existing market conditions in the 

Swedish context. More specifically, the research performed examinations of (i) 

the factors influencing the homeowners’ decisions on renovation and their 

interest for performing an EER offered by an OSS; (ii) supply-side actors to 

understand their perceptions of OSS and their level of preparedness to adopt the 

concept; and (iii) the existing EER market conditions to propose strategies to 

further support the EER market. 

On the demand side of renovations, the homeowners’ age, household income 

and environmental and energy concern have been found to significantly affect 

their decision to undertake EER.  Environmental and energy concern appear to 

be closely connected to the age and level of education of homeowners. EER 

attracts mostly younger homeowners, while for those of older age, a renovation 

that satisfies their aesthetic needs is the preferred option, mostly since long time 

of residence in the dwelling creates a need for change. The age of house is 

another factor influencing renovation decisions. This factor is associated to both 

aesthetic renovation and EER, influencing the decisions for the later more, since 

older buildings have greater need for improvements of their energy 

performance. On the other hand, past renovations may make the homeowners 

satisfied with the state of their dwelling, which can inhibit future renovation 

decisions. Related to renovation plans, a holistic approach to renovation 

(renovating the whole house at once or in steps) does not seem to be the most 

preferred option for most homeowners. The choice of renovating specific 

components of the dwelling attracts greater interest, while renovations related 

to aesthetic improvements are preferred over EER. 

Regarding the attractiveness of a comprehensive renovation package offered 

by an OSS, a considerable number of homeowners planning to renovate their 

whole house, at once or in steps, consider it as an attractive option. About one 

in four in this homeowners' group showed interest for OSS, which indicates the 

existence of a segment of early adopters for the concept, revealing the existence 

of a perspective for the further development of the market. Those early adopters 

are middle-aged (between 35 and 45 years old) homeowners, who belong to 

high-income groups and have high level of education. They also live in houses 

that are between 45 and 60 years old. For those homeowners, factors like 
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guarantee on the work quality, clear estimation of costs and expected energy 

savings, inspection of the building and recommendation of improvement 

measures, were important for their decisions to choose OSS. Most of the 

respondents plan to finance the renovation from their own savings, with a few 

of them choosing a personal loan. It should also be noted that their decisions to 

perform an EER would have been more positively influenced, if financing 

incentives, like tax subsidies connected to energy reduction and state initiatives, 

were introduced in the market. 

On the supply side, the perception of the actors on deep renovation, the 

usefulness of the OSS model and the possible value additions that it could bring 

to the renovation market were examined. These actors were positive towards 

OSS model, but were reluctant to take responsibility for initiating an OSS due 

to various reasons. Construction MSEs, who are dominant in the detached house 

renovation market, lack resources (competency, financial, managerial) and 

flexibility and perceive to have high risk of venturing into a new business 

proposition such as OSS. The reluctance of other supply-side actors to initiate 

OSS was found to be connected to limited production and governance 

capabilities, and structural changes in their organization. All of them though 

appear not to reject OSS itself, but have reservations regarding them being the 

OSS coordinator. In conclusion, increased transaction costs associated with the 

OSS model and the lack of strategic resources/capabilities of these actors are 

the main factors for OSS being not a strategic business choice for the 

companies. These transaction costs can be hidden for supply-side actors as part 

of at least two components: a) margins added by actors in the value chain to 

mitigate the quality/coordination risk of other actors’ work; and b) previous 

network ties causing imperfect competition in the cost-efficiency of sub-

sections of work. 

The examination of supply-side actors’ perception contributed to the 

development of OSS model further, which makes possible to hypothesize about 

potential other candidates that could initiate OSS. Based on the framework 

depicted in Figure 25, a potential OSS provider would be an actor that has a 

widespread portfolio of internal production capabilities therefore needing little 

external governance. These are the large construction companies, which so far 

have shown little interest in small-scale residential renovations as the associated 

production and transaction costs are higher compared to those of renovation of 

a multi-family residential building or construction of a new building. The other 

potential actor is the one which possesses a combination of following 

characteristics: (a) extensive experience of coordinating other parties in 

executing various types of renovation work, (b) a trusted network of partners 

with production capabilities across the categories of renovation work, (c) an 

ability to drive local economies of scale, and (d) strategic interest to commit to 

OSS as a path of growth. The start-up company Klimatfastigheter Småland AB 
is an example of such an actor, which was established with significant research 
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contribution from this thesis work. The company has the combination of the 

characteristics (b), (d) and to some extent (a). Other potential actors include 

energy auditors and/or engineering consultants, who may start OSS as a spin-

off from their current business. However, in an ideal situation, an OSS should 

have all the four characteristics, and this needs to be investigated further. 

There exist policy and financial instruments to promote energy efficient 

buildings. However, they appear to be oriented mostly towards new buildings 

and renovation of publicly owned buildings, both in terms of policies and 

technical resources available. There is a need of policy instruments to change 

focus and address detached houses, as those dwellings also have great potential 

to improve their energy performance. There is a need for economic incentives, 

e.g.  subsidies and attractive loans to encourage homeowners to undertake EER. 

The role of local and national authorities is also important as these can become 

the driving force of initiatives that will bring a positive vibe in the market. 

Moreover, there exist opportunities for addressing the competence gaps of 

supply-side actors through capacity building activities, and opportunities for 

local authorities to shift their focus towards raising homeowners’ awareness on 

the benefits of EE. The latter could be also accompanied by the development of 

local initiatives to enable and increase access to EEMs and energy saving 

technologies. In addition, business opportunities which allow improved 

resource efficiency in the market of detached houses renovations could be 

fostered, contributing further in innovation and development of local 

economies. All these are likely to pave the way for a higher rate of EER of 

detached houses in Sweden. 

Overall, the prospects for the development of a one-stop-shop for EE of 

detached houses in Sweden can be characterized as moderately positive. 

Moreover, effort and support are needed for the OSS to have an acceptable 

market success and a sustainable business opportunity for the perspective 

entrepreneurs. 

This dissertation has addressed some of the key issues that are crucial in the 

discussion concerning EER of detached houses in Sweden and OSS. The role 

of supply-side actors is important in the effort to increase the rate of introduced 

in this study provides information on the inter- and intra-organizational 

structures that would have to emerge in providing OSS. It also makes possible 

to examine the fit of potential other candidates that would be interested in 

initiating OSS in the market. Moreover, the study on market conditions for EER 

in Sweden, it became obvious that policy adjustments are required, to further 

support EER and increase the uptake of such renovations. In addition, the 

strategies proposed in the study provide insights, which can be the starting point 

of the dialogue between involved parties (homeowners, supply-side actors, 

policy/makers, financial institutions etc.) fostering actions for the overall 

benefit the market of EER. 
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Finally, this dissertation provides important insights for the enhancement of 

the EER market, which is crucial in achieving the goals associated with EE 

(SDG 7), climate change (SDG 13), and which is also contributing in achieving 

the targets related to employment in construction (SDG 8), cultivation of 

innovation in the construction industry (SDG 9) and promotion of EE in 

building practices (SDG 11). 
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7. Future research 

This chapter presents proposals for extension of the research presented in 
this thesis, as well as, proposals for the expansion of this research in new 

dimensions. 

7.1 Extension of current research 

In this dissertation, the examination of supply-side actors revealed the potential 

of other actors to initiate an OSS. Those actors, whose profiles were found 

fitting to the role of OSS coordinator, are large construction companies, and 

energy auditors and engineering consultants. Their perspectives on the 

development and governance of OSS should be examined to have an overview 

on the conditions set by them so that they have a more active role in the OSS 

concept. Additionally, the role of other actors viz. municipalities and 

governmental agencies, needs to be examined to explore how those actors can 

contribute to the increase of the rate of EER. 

Further, OSS has been, so far, examined from its economic dimensions' point 

of view. However, economics is not the only dimension in a business model. 

Environmental and social dimensions must be also included, from a 

sustainability perspective. A first attempt to examine these dimensions was 

made in Pardalis et al. (2020), but a deeper analysis of those dimensions is 

required to provide a holistic perspective on the sustainability benefits of OSS. 

It is important to capture the value created for OSS business model considering 

the integration of economic, social, and environmental goals. 

Moreover, in the effort to further increase the rate of house renovations, 

integrated solutions supported by business models like OSS might not be 

sufficient. There is need to address the varying renovation needs and choices of 

homeowners. The development of appropriate renovation design solutions is 

important, not only to achieve improved EE of existing houses, but also to 

improve their function and comfort. Developing and applying renovations 

approaches, as well as, adding building facilities and architectural elements, will 

allow the identification of those building components that need to be repaired, 

replaced, removed, modified, and renovated. Moreover, it allows homeowners 

and other stakeholders involved in renovations to participate in a co-creation 

process, where they must decide what renovation alternatives can be potentially 

implemented, and how, while simultaneously adjudicate against different 

renovation (design) criteria, like e.g. energy consumption, investment cost, etc. 

This research showed, among others, that a prominent actor to deliver an OSS 

is the large construction companies. However, those companies show little 
interest since for the renovation of a single house the associated production and 
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transaction costs so high that their coverage would make the final cost for 

homeowners prohibitive. To create the scale needed for those companies to be 

involved, and to speed up the rate of renovations in detached houses, the 

potential for district scale renovation approach of detached houses should be 

further examined. This approach allows the optimization of the implementation 

and integration of EEMs. Moreover, there is a need to analyse the TCs 

associated with running an OSS business. While previous research has 

estimated the TCs for homeowners, this has not happened for the case of supply-

side actors. 

7.2 Expansion in new dimensions 

A large proportion of homeowners have been found to prioritize the renovation 

of only specific components of their dwelling. With this as a starting point, we 

are given the opportunity to see renovations from a different point of view. First, 

it is easier to discuss the performance of a specific component than the 

performance of a whole house. Second, houses have much more variables, so 

the chance a different house with all the same variables, to occur is limited. 

However, when only a component is considered there are opportunities for 

repetitions in the solutions proposed. Additionally, renovating only a 

component instead of a complete dwelling needs lower level of investment from 

homeowners. That paves the way for a higher uptake of EEMs, aiming in the 

gradual improvement of the energy performance of the dwelling, through the 

renovation of those specific components, according to their needs and 

capabilities. This approach also leaves space for the existing instruments to be 

exploited in their full capacity and expanding to a broader base of homeowners. 

Moreover, industrialization on the component level, allows opportunities for 

circularity to come on surface. This opens doors for small and medium 

enterprises (SMEs), to develop their own solutions on component level. 

Additionally, the probability of single components to be combined (different 

components renovated at different times can be interchanged), enables existing 

tools, such as BIM, to be used in the renovation market of detached houses. 

Lastly, the development of different component solutions, allows homeowners 

to choose from a range of options, selecting those solutions that better fit their 

needs and financial capacity. 
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Appendix I ─ Examples of financial 

instruments in the residential sector 

across the EU 

 



 



 

Appendix II ─ Survey Questionnaire 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

DEL A 
 

Allmänna uppgifter om din befintliga bostad, dess uppvärmning och energianvändning 

 



 

 



 



 

 



 



 

 



 



 

 



 



 

 

 
 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 



 

Appendix III ─ Parameters of analysis 

of data gathered from interviews with 

supply-side actors 

CATEGORY DIMENSION EMPIRICAL INDICATORS 

 

 

 

 

 

 

 

 

 

Access to trusted partners 

Previous collaborations in 

accomplishing projects 

Working together in previous 

projects (municipal or private) 

Working together with local actors 

Appreciation of the 

craftsmanship of others 

Rumors of good work/skill of 

others 

Showing mutual respect 

Acts of goodwill Client referrals to one another 

Reciprocal provision of favours to 

one another 

Dedicated network-building 

activities 

Presenting at/organizing industry 

events 

Networking as firm strategy 

Researching the background of 

other supply actors 

Sharing similar 

philosophy/vision 

Speaking the same ‘language 

Sharing similar philosophy and/or 

vision 

 

 

 

 

 

 

 

 

Creating economies of 

scale 

Local market limitations (High) opportunity costs to EER 

activities in the region 

(Lack of) willingness to pay by 

customers in the region 

Losing face with customers for 

proposing expensive services 

(Lack of) suitable local partners 

(Delays in) customer acceptance 

Local market opportunities Involving owners’ associations to 

increase scale 

Local support schemes to boost 

demand 

Numbers of similar dwellings in 

the region 

Increased role of municipalities in 

supporting OSS emergence 



Multi-locality Ambition/opportunity to scale 

beyond local context 

   

Exchange governance 

capabilities 

Own capabilities with 

respect to governing others 

Availability of 

resources/capabilities to govern 

others 

Availability of structures and 

legal entities to govern others 

Fit with overall profile of the 

organization 

Experience in governing 

others 

References to previous instances 

of governance performed by the 

organization and to the profile of 

those governed over 

Experience in end customer 

interaction 

References to previous instances 

of customer contract governance 

and the complexity of those 

projects 

Opportunities for 

standardizing the offering 

References to innovative 

approaches (technology) that 

enables standardizing renovation 

offerings 

Fears concerning 

transactions costs and 

governing of others 

Willingness to guarantee the 

quality of others’ work 

Conflicts arising from supply-side 

actors not aligning with each 

other 

Delays caused by coordination 

challenges 

Costs associated with ensuring 

profitability for all 

Financial attractiveness of 

performing governance 

References to margin 

(expectations) and/or profitability 

of serving the OSS role 

Production capabilities Production profile of the 

organization 

References to the extent of own 

production capabilities, and the 

corresponding scale of 

internalization (integration) of 

EER services 

Perceived attractiveness 

of OSS opportunity 

Belief in market emergence Perceived alignment of OSS with 

broad societal/market trends 

Perceived influence on industry 

growth 



 

Perceived match of OSS model 

with local context 

Strategic interest in being 

OSS 

Overall conclusion and rationale 

on how the organization sees 

themselves regarding OSS – as 

coordinator, supplier, or else 

Perception of others’ fit for 

becoming OSS 

References and rationale for 

proposing other actors to become 

OSS 
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