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Abstract

:

The decarbonisation of the building stock is an important element for the success of the German Energiewende (energy transition). Despite some progress having been made, the rate of energy renovation falls below the level required to meet political commitments. This gives rise to the question: what deters property owners from making energy efficiency investments and how can the policy framework foster such investments? To answer this question, the paper focuses on a widely neglected property owner group: small private landlords (SPL). Although they manage 37% of all residential rental properties in Germany, very little is known about their decision-making processes for energy efficiency investments. We applied a mixed-method design to identify factors that hindered and supported their investments. In an explorative study, we initially conducted 18 problem-centred interviews. Subsequently, we carried out a postal survey and analysed the questionnaires using a hierarchical linear regression model. The results show that energy renovation is a multi-dimensional decision-making process, which can only be adequately addressed by a comprehensive policy package. To develop such a package, the author recommends that the specific investment behaviour of SPL must be better targeted, their knowledge about energy efficiency investments must be improved through exchange and networking, a sense of responsibility for the neighbourhood must be fostered, and greater focus must be placed on improving local framework conditions.
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1. Introduction


The latest IPCC report indicates that it may still be possible to limit global warming to between 1.5 and 2.0 °C, and, consequently, to stay within planetary boundaries [1]. However, the report also emphasises the tremendous efforts that will be necessary for a turnaround in global GHG emissions in the next couple of years [2]. The German national strategy to tackle climate change, the “German Energiewende”, aims to reduce CO2 by 80% to 95% by 2050 compared to 1990 levels. The building sector has a crucial role to play in achieving this target because it causes one third of Germany’s GHG emissions [3].



The German building sector has successfully reduced its CO2 emissions by 43% since 1990 [4], but in recent years this reduction has tailed off. The annual rate of energy renovations is still way below the necessary 2% to 3% [5,6]. While investment volumes for general building retrofits and renovations have increased in the last 10 years, the absolute volume and relative share of energy efficiency investments have decreased [7]. Moreover, comprehensive renovation programmes have increasingly become the exception, with property owners instead investing in single measures to tap low-hanging fruits [8].



Investments in energy efficient buildings in Germany are currently not only insufficient for meeting climate protection targets but are also unevenly distributed among the various property owner groups. Properties owned by not-for-profit housing associations and, to some extent, owner-occupied homes experience higher renovation rates and energy efficiency performance than properties owned by private landlords [5,6], which is in line with international evidence [9,10].



This raises the question: what deters landlords from investing in energy efficiency? To answer this question, comprehensive knowledge about their decision-making processes is crucial. While much is known about homeowners in Germany [11,12,13,14,15] and abroad [16,17,18,19], as well as about professional landlords [20,21], very little is known about small private landlords (SPL) [22,23], despite the fact that they own 37% of all residential apartments in Germany. This is the starting point of the analysis, in which the authors used a mixed-method research design [24] to analyse the decision-making processes of SPL and identify the supportive and obstructive factors. The purpose of the paper is twofold. Firstly, it aims to shed light on the decision-making processes of a neglected actor in the German Energiewende, the small private landlord. Secondly, the findings should help to develop better-tailored policies for promoting energy efficiency investments, resulting in building stock with nearly-zero emissions.




2. German Energiewende and the Role of Small Private Landlords (SPL)


2.1. German Policy Framework for Achieving a Nearly-Zero Emissions Building Stock


Germany aims to reduce the primary energy demand of the building stock by 80% by 2050 compared to 2008 levels, to achieve building stock with nearly-zero emissions. The “building energy efficiency strategy” brings together different policies, ranging from regulation and incentives to research, information and consultancy [25].



Since 1977, mandatory minimum energy efficiency standards for new buildings have been in place. These have been tightened several times, reducing the energy demand of new buildings by approximately 50% [13,26]. Further tightening is expected in line with the EU Energy performance building directive (EPBD), which should lead to nearly-zero energy buildings by 2021. The so-called “Modernisierungsumlage” (§559 BGB) in tenancy law provides an incentive for landlords to invest in energy efficiency by allowing landlords to pass on 8% of all energy-related costs to their tenants, meaning that energy efficiency investment has a payback period of 12.5 years.



The “CO2 buildings rehabilitation programme” offers subsidised loans and grants for comprehensive energy refurbishments to achieve ‘KfW Efficiency House’ standards, as well as for individual energy efficiency measures in existing buildings [27]. Landlords only benefit from subsidised loans, while homeowners can choose between grants and loans (including a repayment bonus). Funding rates depend on the building’s energy efficiency performance after the renovation. For example, at the time of writing (01.02.2020), landlords who renovate their rental properties towards “KfW Efficiency House Standard 55”, meaning the building requires only 55% compared to the minimum energy performance standard, defined in the German Energy saving Ordinance (EnEV), are rewarded with low interest rates and a repayment bonus of 40%, while for a single measures only 20% bonuses are available. Under the German tax system, energy efficiency investments are also tax deductible.



In addition, the German government provides information, advertising campaigns such as “Dämmen lohnt sich” (“insulation is worthwhile”), and different forms of energy consultancy to raise awareness and acceptance of the ecological necessity and the economic benefits of energy efficiency investments.



Despite this comprehensive framework, which has led the International Energy Agency (IEA) to conclude that “Germany is among the world leaders in terms of energy-efficient buildings” [28], an energy efficiency gap exists and Germany is expected to miss its short-term and long-term energy efficiency targets. The rate of energy refurbishment remains low, at approximately 1% per year [5], which is far lower than the 2% to 3% needed. In addition, investments in energy efficiency have decreased in recent years, although overall investments in building renovations have increased [7]. This raises the question of whether the policy framework is still fit for purpose for reaching the aim of building stock with nearly-zero emissions and for targeting the specific needs of property owners. To answer this question, we must take a closer look at the different property owner types and their investment behaviour.




2.2. The Role of Small Private Landlords in Achieving a Nearly-Zero Emissions Building Stock


The owner structure of the German residential building market is heterogeneous. Only 20% of apartments are owned by professional housing companies. The rest are owned and managed by homeowners (43%) and small private landlords (37%). The proportion of rental properties owned by SPL underlines the fact that their investment in energy efficient measures is crucial for achieving building stock with nearly-zero emissions.



The little available data and studies about SPL emphasise two points. Firstly, the level of energy efficiency investments by this owner group is lower than for other groups. Secondly, policies are not effective in targeting or motivating SPL. Michelsen et al. [29] analysed more than 100,000 energy efficiency certificates relating to multi-family buildings and concluded that professional landlords renovate more ambitiously than SPL due to economies of scale and scope. The total energy consumption of residential buildings managed by professional landlords decreases by 36% following comprehensive energy renovation, compared to a decrease of 18% for properties managed by SPL. This result is in line with the findings of Henger and Voigtländer [30]. They show that SPL invest more frequently, but at lower levels, than professional landlords. The average renovation spend by professional landlords is between €347/m2 and €560/m2, compared to €277/m2 by SPL. The authors also show that SPL are less likely to increase their rents following energy renovations than professional landlords. If they do increase the rent, the rise is moderate (5%) in comparison to the average rise made by professional landlords (25% to 28.6%). Cischinsky and Diefenbach [5] conducted a representative study for the different owner groups in Germany and the results highlighted the backlog of energy renovations in properties owned by SPL. Only 33% of the facades of multi-family buildings owned by SPL have been insulated, compared to 47.5% in properties owned by professional landlords. This figure is even lower for communities of owners (17.1%). Renz and Hacke [31] compared different determinants for energy renovation for homeowners and SPL. They concluded that homeowners renovate to a higher energy efficiency performance standard because they benefit from co-benefits such as comfort, lower heating costs, etc. In contrast, SPL tend to make investments to meet regulatory standards. Homeowner associations (HOA) are a particular type of ownership where a residential building is owned by different owners, primarily SPL and owner-occupied homes. Investment decisions require coordination to balance all the individual interests, with the result that the greatest backlog in energy efficiency investments is in buildings of this type of ownership [5,32].



These results are in line with international evidence. In England, the number of F and G rated properties, meaning the most energy inefficient buildings, fell at a slower rate in the private rented sector than for any other group of owners between 1996 and 2012, and in the private rented sector the share of F and G rated buildings is the highest [33]. Broberg and Egüez [34] emphasise the fact that energy efficiency performance in Swedish multi-family buildings is significantly higher for cooperative apartment associations than for private rental properties. In the US, 43% of private rented properties have double-glazing, compared to 63% of owner-occupied homes, with only 28% being considered “well-insulated” (compared to 40%) [35]. In the Netherlands, private rentals also have lower levels of attic and wall insulation and efficient glazing (40%, 29% and 48%, respectively) than owner-occupied buildings (70%, 52% and 70%) [36].



The existing studies show there is a backlog of energy renovations in residential rental properties, particularly those let by SPL. SPL even neglect economically viable energy efficiency investments, which underlines the need for policies designed to meet political targets to be tailored to the specific needs of SPL. It is clear that a more comprehensive understanding of the decision-making processes of SPL is required to fully exploit existing energy efficiency potentials.





3. Mixed-Method Research Design


We opted for a mixed-method design to understand the decision-making processes of SPL (see Figure 1) [24]. Mixed-method research designs are used to answer various disciplinary and inter-disciplinary research questions which are related to our topic, such as energy-related behavior [37] or affordable housing and tenant preferences [38], but also to other issues like gamification [39] or big data analytics [40]. Lopez-Fernandez and Molina-Azorin [41] provide an extended overview of the usage of a mixed-method research design in behavioral science. Qualitative and quantitative methods “should be mixed in a way that has complementary strengths and non-overlapping weaknesses” [42]. The aim of the triangulation is twofold. Firstly, it is anticipated that mixing will lead to results of greater validity than using only one method [43]. Qualitative data may help to interpret quantitative model results and quantitative results can verify or falsify explorative findings from qualitative research. Secondly, comparisons between qualitative and quantitative results may reveal further research needs.



We used a sequential qualitative–quantitative mixed-method research design to investigate the decision-making processes of SPL [44]. Due to the current limited knowledge about SPL, a sequential approach was appropriate, as it allowed the explorative identification of supportive and obstructive factors (qualitative research), which could then be quantitatively evaluated in terms of their relevance/significance. A total of 18 interviews (ranging from 37 to 115 min each) were conducted and analysed using content analysis [45]. Interviews were conducted until a theoretical saturation was reached [46], although the number of interviews was in line with other qualitative research on building energy consumption [47]. The sampling was ‘purposeful’, aiming for maximum variation [48]. Therefore, both renovators and non-renovators were selected. The qualitative research led to an integrated decision-making model including four decision dimensions with 14 determinants affecting energy efficiency investments.



Subsequently, a postal survey was conducted in spring 2017 using the “tailored-design method” [49]. Participants were asked to complete a nine page questionnaire, which included socio-economic information, information about their rental properties in the neighbourhood and measures to understand the significance of 14 determinants. A total of 351 SPL participated in the survey (26% response rate). The results are based on 190 completed questionnaires. The survey was analysed using a hierarchical OLS regression model [50]. In contrast to an ordinary least square (OLS) regression, where all independent variables are included in the model at once, in hierarchical OLS regression independent variables enter the equation in an order specified by the researcher, which allows for the assessment of the added value of the different dimensions and determinants in the decision-making process.



The author conducted the qualitative and quantitative research activities in a small inner-city neighbourhood in Oberhausen. Oberhausen is a city in the Ruhr area of Germany with approximately 212,000 inhabitants. The city and neighbourhood are closely linked to the rise of the coal and steel industries at the end of the 19th century and their decline from the 1960s onwards [22,51]. The decline led to enormous socio-economic challenges for the city [52,53]. The city has lost more than 50,000 inhabitants in the last half century and has one of the highest levels of debt per capita in Germany [54]. Consequently, the case study represents neighbourhoods suffering from high vacancy rates, low rents and a high share of low-income households, with a heterogeneous building ownership structure and buildings mainly constructed prior to, or during the early decades of, the 20th century. Such neighbourhoods exist in other parts of Germany, such as in Saarland, Bremen, parts of former East Germany and other cities in the Ruhr area, as well as, in all likelihood, in other European neighbourhoods faced with economic structural change.




4. Results from the Qualitative Research


Decision-making is a complex process. Consequently, several research disciplines have developed different approaches to understand why and how individuals decide for or against an alternative. Instead of disciplinary approaches, Stern [55] argues that integrated and holistic approaches are required to fully understand individual decision-making. He identities the following four dimensions of a decision-making process: (pro-environmental) attitude, habits, personal capabilities and external factors. We applied these four dimensions to our case study.



The interviews showed that investment decisions are made by SPL in a two-step process. Firstly, there must be a reason for an SPL making an investment. Reasons include the need for a repair, the leaving of a tenant, a complaint made by a tenant and the desire to preserve the value of the property or to make improvements. In the second step, the above-mentioned dimensions determine whether an SPL invests or not and whether the investment will be a standard solution (e.g., painting a wall) or an energy efficiency solution (e.g., wall insulation). The second step, therefore, influences energy efficiency investments and requires deeper understanding to ensure that existing energy efficiency potentials are exploited. A total of 14 determinants were identified based on the interviews and a comprehensive literature review, and these were each assigned to one of the four dimensions (see Figure 2). A brief overviews follows and more detailed results are presented by März [50].



4.1. (Pro-Environmental) Attitude


Interviewees showed broad support for the “German Energiewende”. Most are aware of the scarcity of fossil fuels and agreed that new ways of energy generation and conservation are required (environmental awareness). However, this awareness did not automatically lead to environmentally friendly behaviour (revealing a value-action gap) [56], as hardly any of the interviewees took personal responsibility or felt morally obliged to change their behaviour (personal norm).




‘Why should I do that? Because I’m an environmentalist? Germany is a small country and Merkel made it her priority to be a role model. This is ridiculous. As long as we support the lignite industry, what does she want from us private homeowners?’



(IP 5:112)






4.2. Habits


Most of the interviewees showed a more altruistic attitude (value) than expected. Their priority in terms of rental management is not to maximise return but to operate well-run and hassle-free tenancies.




‘I belong to those, who not believe to earn treasures from letting (…) My attitude is a social one. (…) I do not belong to those, who say I have to get as much as possible out of it.’



(IP 12: 110-114)





In particular, SPL who had inherited their buildings or flats, who had owned them for decades or had grown up in the neighbourhood stated that they invest in their buildings to stop the downwards trend of the neighbourhood, because they identify with the neighbourhood and/or the building (emotional relationship).




‘My heart goes out to this house and it hurts to see this neighbourhood deteriorating if nobody invests. This is also why I do invest’



(IP 3:60)





The interviews revealed that the typical SPL approach to investment does not lend itself to large energy efficiency investments. SPL are conservative and tend to be risk-averse in their investment behaviour. They reject loans and prefer an ongoing investment programme, in which they save up to finance an investment and then start saving again. They do not generally have an investment strategy; instead they invest on demand (e.g., repairs) and their investments follow a certain hierarchy, in which energy efficiency is at the bottom level (investment routine).




I’m not somebody who buys things I cannot afford. With the incoming rents I pay my bank and the rest is saved until I have to money to just buy the new door’



(IP 4: 85)






4.3. Personal Capabilities


Financial or time constraints, combined with the management burden of investment planning and supervision (individual burden), are obstacles for energy efficiency investment and become more relevant with the increasing age of SPL.




‘You know what, the government wants us to take care of our pension savings. This house is supposed to pay for the care service or even the care home for my mother. You can only spend each Euro once’



(IP 1b, postscript)





Knowledge about energy efficiency is heterogeneous within the target group and unclear in terms of its effect. It can reduce prejudice, but confirmation bias can also play a role. Prejudice is widespread and includes issues such as mould, fire risks, hazardous waste, aesthetics and doubts about ecological and financial meaningfulness.




‘So, I wouldn’t rip out the windows because that would damage the façade. If we had completely airtight windows, I would have a mould problem because of the way they [the tenants] use the heating. They tilt the window and when they close it, the humidity remains inside. And so I’d rather keep the windows the way they are. They are from the 80s and already double-glazed’



(IP 4)





Personal networks are theoretically seen as a means of innovation diffusion. However, the existence of such networks for exchanging information and experience is rare within the target group and their effect can be negative as well as positive.



Many interviewees overestimated the energy efficiency performance of their rental buildings and underestimated their energy efficiency potentials (perception of the buildings energy efficiency performance).




The energy efficiency performance is not bad. I have an energy efficiency certificate. The value is around 160. This is quite ok for a building of the 1960s. To realise a KfW efficiency house standard/This is impossible with such an old building because of the architectural circumstances.



(IP 6: 35)






4.4. External Factors


The neighbourhood has undergone tremendous structural changes. These changes negatively affected its image and reduced the quality of existing technical and social infrastructures, etc., all of which reduces the desirability of investing (neighbourhood development).




When you talk to the old people, they all tell you it has become colossal worse than 20-30 years ago. That’s true!



(IP 16: 67)





The way in which the neighbourhood has developed impacts strongly on the rental market. High vacancy rates and low and stagnant rents make energy efficiency investments economically unviable and risky for SPL as they cannot pass the cost onto tenants.




‘Yes, you can increase the rent. Then you have a higher rent but an empty apartment’



(IP 2)





Moreover, the tenant structure itself—with lots of migrants and poorly-educated people—is also seen as an obstacle. SPL assume that the tenants will not be able to adapt their behaviour to the specific needs of an energy efficient home (e.g., ventilation habits). From the perception of SPL, tenants value visible investment such as balconies, new flooring or new kitchens, rather than “invisible” energy efficiency measures.




They literally heat through out the window. They turn on the heat to the highest level and if it is getting too hot, they just open the window. Why should I isolate my façade, when they just open the window and all the energy is wasted



(IP 13: 75)





Finally, existing funding schemes to boost energy efficiency investment do not seem to have any effect on individual decisions (funding/political scheme).




We have neither used the “Modernisierungsumlage” nor have increased the rent (…) we have a 5 Euro rental market and in the end it was safer to avoid tenant movements. For me, it is difficult to increase the rent due to energy renovations in this market because the people move 2,3 houses further. In the end every Euro you pay counts



(IP 15: 42-44)





The explorative qualitative research undertaken illustrates the complex and multi-layered nature of the decision-making processes of SPL. It identifies various factors that influence the decisions made by SPL about renovations. How relevant these are, and whether they hinder or promote the landlords’ decision to renovate, was not the task of the problem-centred interviews. In addition, due to the small sample size, the results cannot be assumed to be representative of all SPL. The following quantitative research evaluates the identified determinants in terms of their quantitative influence on the decision to renovate.





5. Results from the Quantitative Research


5.1. Measures and Model Set Up


Participants completed the questionnaire, which included the measures shown in Table 1. Before the questionnaire was finalised, pre-tests (five interviews with SPL using “think aloud” and “probing” methods) and reviews by senior academics and SPL were conducted [57,58].



In addition to the 14 identified determinants, socio-demographics (SPL age, level of education, children, years of ownership, distance between rental property and home address) and building-related variables (type of ownership, form of acquisition, usage and building age) were collected and added to the model. Cronbach´s alpha was calculated to examine scale reliability and internal consistency. Model assumptions (multicollinearity, heteroskedasticity, etc.) were tested and the model set up was adapted where necessary. For the statistical analysis, a hierarchical OLS regression was performed. In a “hierarchical regression, IVs (independent variables) enter the equation in an order specified by the researcher. Each IV is assessed in terms of what it adds to the equation at its own point of entry” [50]. Consequently, five models were created, building on each other to represent the four dimensions of the explanatory model and the socio-demographic data and building-related variables.




5.2. Results


5.2.1. Sample Description


The sample consists of 351 SPL. Due to missing values, only 190 complete cases exist, which are included in the regression model. A total of 51% own an apartment building and 49% are part of a homeowner community. SPL are above the national average in terms of their age: almost 40% of our respondents are over 65 years old compared to a national average of 25% (based on residents aged 18 and over). For the majority of SPL, letting is a secondary source of income. Overall, about 55% of the participants own fewer than six rented apartments and 80% fewer than 16. SPL have a high level of education, with 38% of the participants having a university degree (the national average is only 16%). Around one third of the participants inherited or were gifted their rental property. Around 30% of the participants live in the neighbourhood (postal code) in which the rental property is located; over 70% live less than 25 km from their rental property. In terms of both socio-demographic data and property ownership characteristics, the sample is thus comparable with representative national data [64].




5.2.2. Regression Model


Table 2 shows the descriptive statistics, correlations and reliability statistics. Table 3 illustrates the hierarchical regression model.



The four decision dimensions identified from the qualitative research, as well as the socio-demographic and building-specific variables surveyed, contribute to a significant improvement in the model quality. This confirms what can already be assumed from the interview phase, that the decision-making processes of SPL are very complex and can only be explained by considering various determinants and variables.



However, the four dimensions contribute very differently to the model quality. The explanatory power of the “(pro-environmental) attitude”, “habits” and “external factors” is evident, but their impact is low. It is in fact the “individual capabilities” dimension, as well as the socio-demographic and building-specific variables, that determine the model quality.



The complex regression model no. 5 results from adding the various determinants and variables. It contains the determinants of the decision model developed in the qualitative research, as well as various owner-specific and building-specific variables. With an adjusted R2 = 0.49, it has a high variance explanation. It makes clear that knowledge about energy renovation measures, personal networks and the perception of the building’s energy efficiency performance are crucial drivers for investment. Prejudice, on the other hand, is a barrier.



In addition, it is evident that SPL who live in the rental property themselves are more willing to carry out energy renovation measures. Similarly, owners of apartment buildings renovate significantly more frequently than owners in a HOA (homeowner association). Having children tends to have a negative effect on investment levels. As expected, residential buildings built after 1978, i.e., after the first Heat Insulation Ordinance came into force, are less frequently refurbished. There is no statistical correlation for all the older building age classes. Neither the individual age, the form of acquisition, the educational level nor the duration of ownership have a statistically significant influence.



In the regression model, three interactions (value (altruism) and emotional relationship; neighbourhood development and rental market (rent level); and personal norms and tenant preferences) were also identified from the determinants, which by themselves have no main effect but only a conditional effect.



In addition to the determinants that have a statistically significant impact, there are also factors of interest for which the assumed influence could not be confirmed. For example, “financial incentives” as a policy for fostering energy renovation has no significant influence on investment decisions. Marketing campaigns for energy renovation always highlight ecological added value, but the model shows that existing environmental awareness and personal norms have no relevant influence on renovation decisions.






6. Key Findings and Discussion


The findings from the qualitative and quantitative research shed light on the decision-making processes of SPL. They help to understand what deters SPL from making energy efficiency investments and provide some indication of how to adjust policies to better fit the specific needs of the target group. Four main findings with recommendations can be identified.



6.1. Better Understand and Target the Investment Behaviour


The empirical studies clearly show that the investment behaviour of SPL differs from the behaviour advocated by the current political regime. Even though the investment routine was not statistically significant in the model, it became clear that SPL try to avoid taking on debt. A total of 63% of the participants of this survey and as many as 90% of SPL in a nationwide survey only finance investments from savings and avoid taking out loans [64]. As SPL are not even tempted by the current low interest rates, this points to the recommendation that funding programmes should offer grants instead of subsidised loans. In the model, “funding schemes” have no statistical significance and the descriptive statistics show that funding is not financially attractive. This is another strong indication of the need for a paradigm shift in public funding from subsidised loans to grants (which do not currently exist for SPL). The typical investment routine of stepwise investments, which follow a saving/investment pattern in order to keep effort and capital costs under control, should also be acknowledged in the funding schemes. Currently, comprehensive renovations towards KfW standards attract higher funding rates of up to 27.5%, while single measures only receive between 7.5% and 15%. Therefore, funding rates should be based on a property owner’s commitment to achieve an energy efficiency standard by implementing single measures according to a renovation “roadmap” within 5 to 10 years. This means that SPL would receive higher financial support for investing incrementally in renovations towards KfW standards.



SPL rarely demonstrate strategic investment planning; they tend to invest on an ad-hoc basis to meet specific needs. In addition, they are conservative, status-quo oriented and less motivated by maximising returns than by long-term, stress-free tenancies. The so-called “Modernisierungsumlage” has become a synonym for gentrification and the pursuit by landlords of financial returns. However, the analysis shows that SPL are more altruistic than expected. A total of 90% prefer longstanding tenancies to high returns and almost 60% do not increase their rents during tenancies. Both these characteristics are in line with other German studies, as previously outlined [30] and point to the need to adapt the ‘Modernisierungsumlage’. Reforming the policy, for example by coupling the transferable costs with the benefit to the tenant (lower heating costs), could also increase the social acceptance of energy renovations.



Homeowner communities are a special case, since any investment is based on a group dynamic and not an individual decision-making process. The regression model illustrates that communities of owners invest less in energy efficiency than “normal” property owners. One of the main reasons is complex residential property law (WEG). This requires a high proportion of the property owners to commit to implementing energy efficient measures—75% of all property owners have to agree—and demands the application of highly developed communication skills by housing managers to unite the different investment logic, opinions, expectations etc., of the property owners. To improve this situation, we propose that approval rates should be lowered to 50% (in line with non-energy measures (e.g., painting a wall)) and property managers should be well-trained and better paid [65]. This could include the establishment of funding schemes to support property managers and the creation of new schemes targeting the role of property managers.




6.2. Improve Knowledge Through Exchange and Networking


The quantitative analysis in particular shows that knowledge and personal networks play an important role in energy efficiency investment decisions. Knowledge helps SPL to be aware of technological options and to assess both the risks and opportunities, as well as reducing their reservations in terms of the effort and complexity of energy renovation measures.



Despite various information campaigns, it is overwhelmingly clear that a multitude of prejudices (mould risk, financial, ecological, aesthetic, structural) have a negative influence on investment activity. Previous strategies to change the attitudes of SPL and increase their investment in energy efficiency renovations by providing knowledge through information campaigns and energy consulting have largely failed. Networks and word-of-mouth recommendations seem to offer a more promising solution. Letting is only a sideline for SPL and, due to their limited time budgets, decisions are made heuristically. Positive experiences from personal networks or recommendations from tradesmen have a positive effect on investment, as their assessment is perceived as credible and trustworthy. However, the qualitative research in particular makes it clear that many SPL do not network with other property owners and feel like “lone fighters”. A communication strategy must, therefore, focus on bringing SPL together so they can exchange experiences and know-how face-to-face. An area-based approach, as in this case study, would seem to be promising because activities could be tailored to the specific needs of SPL. It could also create a community feeling and strengthen sense of identity within the neighbourhood. Neighbourhood walking tours, opportunities for property owners to meet together or open-home events could be a good starting point for establishing networks among SPL [66]. Demonstration projects could also be an important tool for making energy efficiency tangible. The varying level of qualifications of tradesmen and energy consultants has also hampered investment in energy efficiency, which suggests that better education and certification of energy efficiency measures would also be a positive move.




6.3. Support and Promote a Sense of Responsibility


SPL, at least in the area of our research, seem to act in a more welfare-oriented and responsible manner than their public reputation would suggest. However, their sense of responsibility does not tend to encompass ecological responsibility for tackling climate change. Despite their levels of environmental awareness, that goal seems abstract and intangible. The analysis highlights the fact that environmental awareness and moral obligation do not automatically translate into pro-environmental behaviour: a value–action gap exists [56]. Consequently, campaigns and information focusing on the ecological benefits of energy renovation do not seem to be effective.



Instead, the sense of social and geographic responsibility that exists amongst SPL could be harnessed to promote investment. Many SPL live, or used to live, in the same neighbourhood, city or surrounding area in which their rental property is located. In the case study, approximately 75% of all SPL live within 25 km of their rental property. This not only creates an emotional relationship with the neighbourhood, but also an awareness of the neighbourhood’s development. The same also applies to the rental property itself, as many such properties have been handed down from generation to generation. The neighbourhood and the rental property are, therefore, linked to memories and social relationships, from which a sense of responsibility can develop. If the landlord lives in the apartment building or in the neighbourhood, investment made in the rental property will also benefit the landlord. There is also the sense of responsibility towards the tenants: long-term tenancies are few and far between, but such stable and hassle-free tenancies are sought after. This multidimensional sense of responsibility, of course, varies across the owner group. The challenge is: a) to identify those landlords who have the potential to serve as change agents and door-openers to others; and b) to awaken the disproportionate willingness of this subgroup to invest in energy efficient refurbishment measures.




6.4. Greater Focus on Local Framework Conditions


Neighbourhoods are characterised by different local conditions. It was not possible to conclusively identify from the available literature or the empirical work presented whether, and in which direction, neighbourhood development, the housing market and the tenant/resident structure influence investments in energy-saving renovation measures. This signals a clear need for further research. While the qualitative research identified neighbourhood development and low rental levels as central barriers to investment, the regression model showed no significant impact. It is obvious, however, that the framework conditions in Oberhausen are different from those in Berlin, Munich or Düsseldorf, and that this results in different return expectations, investment risks and investment motives. For example, energy-related refurbishment measures can ensure leaseability in a low-demand housing market such as Oberhausen. The same measure could, however, contribute to energy-related gentrification in Berlin. Consequently, it would be useful to promote research projects on the influence of local conditions on refurbishment decisions. If this research were to find a link between different regional and local conditions and levels of energy efficiency investment, the current practice of distributing funding with no regard for geographical differences would have to be reconsidered. Funding rates and their allocation could be differentiated on a geographical basis.





7. Conclusions


The decarbonisation of residential building stock is an important component for the success of the German Energiewende. Despite some progress having been made, there has been increasing reluctance in recent years to implement energy-saving renovation measures and a decline in investment activity has been observed. Moreover, refurbishment rates differ according to property owner type. The backlog in renovations in properties owned by small private landlords is particularly high, which raises the question of how to foster energy efficiency investments.



To answer this question, the paper analyses the investment decision-making processes of SPL using a mixed-method approach for a case study in Oberhausen, in the Ruhr area of Germany. Problem-centred interviews and a postal survey provide insights into the decision-making processes of the target group. The analysis makes both a theoretical and a political contribution to the debate on energy renovation. The development of an integrated explanatory model is a central added-value aspect of the work. On the one hand, it identifies determinants that promote and inhibit the success of SPL. It broadens the perspective on the refurbishment backlog of small private landlords beyond the usual economic debate, as it identifies many determinants that cannot be explained by economic theory. It thus encourages further research to verify the findings and to better understand the decision-making process. On the other hand, the model illustrates the complexity of the decision-making processes and highlights the fact that one-dimensional political solutions have little potential for success. This insight is the main political added-value aspect of the work. The results suggest that policies following the “one size fits all” principle are insufficient. Instead, comprehensive knowledge of the different owner groups and their decision-making logic is needed. Consequently, experimental settings and political will is crucial for testing and implementing the changes proposed in this research study on both small and large scales. This should ultimately lead to alterations to the policy framework to meet the specific requirements of the target group and boost energy renovation.
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Figure 1. Summary of the mixed-method research design. 
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Figure 2. Integrated decision-making model. 
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Table 1. Measurement of determinants.
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Dimension

	
Determinant

	
Item

	
Source






	
(Pro-environmental) attitude

	
Environmental awareness

	

	
If things continue on their present course, we will soon experience a major ecological catastrophe



	
The so-called “ecological crisis” facing humankind has been greatly exaggerated



	
The balance of nature is strong enough to cope with the impacts of modern industrial nations



	
Humans are severely abusing the environment



	
The earth has plenty of natural resources if we just learn how to develop them






	
[59], selection by Stern et al. [60]




	
Personal norm

	

	
I feel morally obligated to invest in energy efficiency, regardless of what others are doing



	
I feel guilty if I don´t invest in improving energy efficiency in my home






	
adapted from [61]




	
Habits

	
Value orientation (altruism)

	

	
Equality (equal opportunity for all)



	
A world at peace (free from war and conflicts)



	
Social justice (correcting injustice, caring for the vulnerable)



	
Altruistic (working for the welfare of others)






	
[62,63]




	
Emotional relationship

	

	
I also invest because the rental property means a lot to me



	
I also invest because the neighbourhood means a lot to me






	
Own source




	
Investment routine (debt)

	

	
I am willing to take on debt to invest in the rental property






	
Own source




	
Personal capability

	
Individual burden

	

	
At my age energy efficiency investments do not pay off



	
The effort required for energy refurbishment is too high for me



	
I cannot afford investment in energy refurbishment






	
Own source




	
Knowledge

	

	
I know a lot about energy refurbishment



	
I don’t know much about energy refurbishment and therefore stay clear of it






	
Own source




	
Prejudices

	

	
Energy refurbishment increases mould risks



	
Energy refurbishment causes hazardous waste



	
Energy refurbishment increases fire risks



	
Energy refurbishment makes all facades look similar



	
Energy refurbishment is too expensive






	
Own source based on [11]




	
Personal networks

	

	
Many of my relatives or friends would adopt or have already adopted solutions for improving the energy efficiency of their homes






	
[61]




	
Perception of the building’s energy efficiency performance

	

	
My rental property is already in good shape in terms of energy efficiency






	
Own source




	
Contextual factors

	
Rental market (rent level)

	

	
The rent level in the neighbourhood is too low to make energy efficiency investment pay for itself






	
Own source




	
Neighbourhood development

	

	
The neighbourhood developed badly in the last two decades/The CentrO harmed the neighbourhood development






	
Own source




	
Tenant preferences

	

	
My tenants prefer “visible” investments instead of “invisible” energy refurbishment






	
Own source




	
Policies (financial incentives)

	

	
The existing funding schemes are financially attractive






	
Own source




	
Energy renovation activities (dependent variable)

	

	
I have previously invested in energy efficiency






	
Own source








Note: For each determinant/item, respondents were asked to indicate their agreement with the statements on a 5 point Likert-type scale from 1 = “totally disagree” to 5 = “totally agree”. Value orientation (altruism) is an exception. Here, respondents were asked to rate the importance of each item as a “guiding principle” in their lives on an 8 point Likert-type scale from 0 = “not important” to 7 = “extremely important”.
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Table 2. Means, standard deviations (SD), Cronbach’s alpha and pairwise correlation coefficients.
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Correlation (Spearman, Two-Sided)




	

	
Determinants

	
Number of Items

	
Mean (M)

	
Standard Deviation (SD)

	
Cronbach’s Alpha

	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)

	
(7)

	
(8)

	
(9)

	
(10)

	
(11)

	
(12)

	
(13)

	
(14)

	
(15)






	
(1)

	
Environmental awareness

	
5

	
3.62

	
0.64

	
0.67

	
1

	
0.17 **

	
0.26 **

	
−0.01

	
0.02

	
−0.03

	
0.03

	
−0.07

	
−0.12 *

	
−0.03

	
0.04

	
0.03

	
0.00

	
0.03

	
0.00




	
(2)

	
Personal norms

	
2

	
2.27

	
0.95

	
0.73

	

	
1

	
0.26 **

	
0.15 **

	
0.09

	
−0.14 *

	
0.02

	
−0.38 ***

	
0.11

	
0.23 ***

	
−0.03

	
−0.27 ***

	
−0.25 ***

	
0.34 ***

	
0.17 **




	
(3)

	
Values (altruism)

	
4

	
5.61

	
1.05

	
0.76

	

	

	
1

	
0.22 ***

	
−0.06

	
0.04

	
−0.00

	
−0.16 *

	
0.04

	
0.12 *

	
0.09

	
−0.08

	
−0.06

	
0.14 *

	
0.06




	
(4)

	
Identity

	
2

	
3

	
1.1

	
0.74

	

	

	

	
1

	
0.07

	
−0.08

	
0.12 *

	
−0.08

	
0.23 **

	
0.09

	
−0.01

	
−0.23 ***

	
−0.05

	
0.24 ***

	
0.28 ***




	
(5)

	
Investment routine

	
1

	
2.34

	
1.22

	

	

	

	

	

	
1

	
-0.17 **

	
0.19 ***

	
0.03

	
0.01

	
0.09

	
−0.04

	
−0.08

	
−0.09

	
0.06

	
0.06




	
(6)

	
Individual burden

	
3

	
2.99

	
0.97

	
0.73

	

	

	

	

	

	
1

	
−0.41 ***

	
0.21 ***

	
−0.27 **

	
−0.21**

	
−0.04

	
0.27 ***

	
0.05

	
−0.14 *

	
−0.29 ***




	
(7)

	
Knowledge

	
2

	
3.36

	
0.97

	
0.71

	

	

	

	

	

	

	
1

	
0.17 **

	
0.27 ***

	
0.15**

	
0.09

	
0.01

	
0.12 *

	
−0.07

	
0.35 ***




	
(8)

	
Prejudice

	
5

	
3.23

	
0.87

	
0.80

	

	

	

	

	

	

	

	
1

	
−0.08

	
−0.14 *

	
0.08

	
0.37 ***

	
0.27 ***

	
−0.28 ***

	
−0.20 **




	
(9)

	
Energy efficiency self−perception

	
1

	
3.08

	
0.97

	

	

	

	

	

	

	

	

	

	
1

	
0.13 *

	
0.06

	
−0.22 ***

	
0.08

	
0.13 *

	
0.42 ***




	
(10)

	
Personal networks

	
1

	
2.65

	
0.97

	

	

	

	

	

	

	

	

	

	

	
1

	
−0.12*

	
−0.25 ***

	
−0.13 *

	
0.13 *

	
0.33 ***




	
(11)

	
Neighbourhood development

	
2

	
4.1

	
0.88

	
0.66

	

	

	

	

	

	

	

	

	

	

	
1

	
0.18**

	
0.04

	
−0.12 *

	
0.04




	
(12)

	
Rental market (rent level)

	
1

	
3.87

	
0.99

	

	

	

	

	

	

	

	

	

	

	

	

	
1

	
0.28 ***

	
−0.36 ***

	
−0.23 ***




	
(13)

	
Tenant preferences

	
1

	
3.75

	
0.96

	

	

	

	

	

	

	

	

	

	

	

	

	

	
1

	
−0.15 **

	
0.00




	
(14)

	
Policies (incentives)

	
1

	
2.59

	
0.94

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
1

	
0.09




	
(15)

	
Retrofit activities

	
1

	
2.64

	
1.21

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
1








Source: own calculation; *** p < 0.001, ** p < 0.005, * p < 0.05, Spearman (two-sided).
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Table 3. Hierarchical regression model.
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(1)

	
(2)

	
(3)

	
(4)

	
(5)






	
Attitude

	
Environmental awareness

	
0.05

	
−0.03

	
0.04

	
0.03

	
−0.07




	

	
(0.13)

	
(0.14)

	
(0.12)

	
(0.12)

	
(0.12)




	
Personal norms

	
0.19 **

	
0.14

	
−0.01

	
−0.04

	
−0.02




	

	
(0.09)

	
(0.09)

	
(0.08)

	
(0.08)

	
(0.08)




	
Habits

	
Values (altruism)

	

	
0.11

	
0.03

	
0.06

	
0.09




	

	

	
(0.09)

	
(0.08)

	
(0.08)

	
(0.07)




	
Emotional relationship

	

	
0.28 ***

	
0.19 ***

	
0.16 **

	
0.06




	

	

	
(0.08)

	
(0.07)

	
(0.07)

	
(0.07)




	
Investment routine

	

	
0.02

	
−0.03

	
−0.05

	
−0.05




	

	

	
(0.07)

	
(0.06)

	
(0.06)

	
(0.05)




	
Personal capability

	
Individual burden

	

	

	
−0.06

	
−0.08

	
−0.12




	

	

	

	
(0.09)

	
(0.09)

	
(0.09)




	
Knowledge

	

	

	
0.29 ***

	
0.32 ***

	
0.30 ***




	

	

	

	
(0.09)

	
(0.09)

	
(0.09)




	
Perjudices

	

	

	
−0.17 *

	
−0.16 *

	
−0.21 **




	

	

	

	
(0.09)

	
(0.09)

	
(0.09)




	
Perception of buildings energy efficiency perfomance

	

	

	
0.39 ***

	
0.37 ***

	
0.40 ***




	

	

	
(0.08)

	
(0.08)

	
(0.08)




	
Personal networks

	

	

	
0.32 ***

	
0.30 ***

	
0.27 ***




	

	

	

	
(0.08)

	
(0.08)

	
(0.08)




	
External factors

	
Neighbourhood development

	

	

	

	
−0.02

	
0.01




	

	

	

	

	
(0.09)

	
(0.08)




	
Rental market (rent level)

	

	

	

	
−0.01

	
−0.04




	

	

	

	

	
(0.09)

	
(0.08)




	
Tenant preferences

	

	

	

	
−0.04

	
−0.01




	

	

	

	

	
(0.08)

	
(0.08)




	
Policies (incentives)

	

	

	

	
−0.01

	
−0.04




	

	

	

	

	
(0.09)

	
(0.08)




	
Sociodemographics/building characteristics

	
Usage (owner-occupied)

	

	

	

	

	
0.37 *




	

	

	

	

	

	
(0.2)




	
Type of ownership (builindg owner)

	

	

	

	

	
0.44 **




	

	

	

	

	

	
(0.19)




	
Childnen

	

	

	

	

	
−0.36 **




	

	

	

	

	

	
(0.17)




	
Distance between home and property address

	

	

	

	

	
0.002 ***




	

	

	

	

	
(0.001)




	
Building age (younger than 1978)

	

	

	

	

	
−0.94 ***




	

	

	

	

	

	
(0.34)




	
Interactions

	
Interaction1 (rent X neighbourhood)

	

	

	

	
0.21 **

	
0.21 **




	

	

	

	
(0.09)

	
(0.08)




	
Interaction 2 (value X emotional relationship)

	

	
0.08

	
0.15 **

	
0.16 **

	
0.19 ***




	

	
(0.09)

	
(0.07)

	
(0.07)

	
(0.07)




	
Interaction 3 (Personal norm X tenant preferences)

	

	

	

	
0.20 **

	
0.26 ***




	

	

	

	

	
(0.09)

	
(0.09)




	

	
Constante

	
0.06

	
0.06

	
−0.04

	
−0.04

	
0.005




	

	

	
(0.09)

	
(0.09)

	
(0.08)

	
(0.08)

	
(0.07)




	

	
AIC

	
604.4

	
595.6

	
532.2

	
532.4

	
505.3




	

	
Observations

	
190

	
190

	
190

	
190

	
190




	

	
R2

	
0.03

	
0.11

	
0.4

	
0.43

	
0.58




	

	
Adjusted R2

	
0.02

	
0.08

	
0.36

	
0.38

	
0.49




	

	
Residual Std. Error

	
1.17 (df = 187)

	
1.13 (df = 183)

	
0.95 (df = 178)

	
0.93 (df = 172)

	
0.84 (df = 158)




	

	
F Statistic

	
2.73 * (df = 2; 187)

	
3.80 *** (df = 6; 183)

	
10.60 *** (df = 11; 178)

	
7.70 *** (df = 17; 172)

	
6.90 *** (df = 31; 158)








Note: * p < 0.1; ** p < 0.05; *** p < 0.01, standard error in brackets, Model 1 to 5 hierarchical OLS-Regression, sozio-economics and building-related variables only displayed if statistically significant.
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