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Abstract 
This paper reports the results from a study that attempts to identify factors that characterize 
housing firms with particularly ambitious approaches to energy efficiency in connection to 
renovation. The aim of the study was to identify factors that correlate with ambitious firms 
and the market they operate in.  The study builds on previous results that identified four ideal 
types among Swedish housing firms, ranging from not ambitious to very ambitious with 
regards to energy efficiency. Based on the ideal types, this paper uses three levels of 
ambition and focuses on the more ambitious levels to see if there are factors that co-vary 
with an ambitious approach.  

Six hypotheses were formulated; ambitious firms were believed to be municipal, to be 
operating in markets with high and/or volatile energy prices, to be operating in strong 
markets, to have building portfolios in need of renovation, to be large and to have an expert 
employee who champions energy efficiency issues.  

Using web survey results from housing firms, an ordered probit model was used to test if 
level of ambition as the independent variable and a number of firm and market specific 
factors as dependent variables The results indicate support for some of the hypotheses; the 
probability of being ambitious increases if firms are municipally owned, have a building 
portfolio in need of renovation and have an employee who champions the energy efficiency 
issues. There were no indications that high/volatile energy prices, strong markets or firm size 
influence the probability of being more ambitious.  
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1 Introduction 
 
Following the past decades’ climate debate, the potential to improve energy performance in the 
building sector has been proposed as a cost-efficient way to mitigate climate impact. The technical 
potential to reduce the 40 % share of total energy consumption and the third of greenhouse gas 
emissions accounted for by the EU building sector is large, and ambitious goals to reduce energy 
consumption have been adopted.  
 
Parallel to this, academia has dedicated great interest in the so called energy efficiency gap, defined as 
the difference between ’optimal’ and actual energy efficiency (see for example Jaffe & Stavins, 1994; 
van Soeste & Bulte, 2001; Allcott & Greenstone, 2012). It has been seen as a paradoxical that actors in 
the real estate market neglect energy efficiency investments in spite of their seeming profitability. The 
energy efficiency gap suggests that classic economic theory about profit maximizing firms fails. To 
explain the gap, various barriers have been identified and quantified, and alternative explanation 
models have been proposed, for example introducing behavioral economics models (e.g. Allcott 2011; 
Allcott & Mullainathan, 2010). Policy measures to remedy market failures have also been proposed. 
However, in order to successfully moderate or eliminate market barriers, a deeper understanding of 
actor behavior in connection to investments in energy efficiency is necessary (Allcott & Greenstone, 
2012).  
 
A study of Swedish housing firms and their views on energy efficiency in connection to renovation of 
1960’s and 70’s multi-family buildings exposed variation in attitudes to energy efficiency among the 
firms, anything from a business-as-usual attitude to very ambitious goals to reduce energy use in the 
building portfolio (Högberg et al, 2009). Contrary to firms who appear to neglect profitable energy 
efficiency measures, the more ambitious firms carry out investments whose profitability can be 
questioned (Byman & Jernelius, 2013; Högberg & Lind, 2011). Given this spread, it is important to 
establish what factors are correlated to a more ambitious approach; different barriers will likely have 
an unequal(ly strong) impact on different firms, depending on what level of ambition they have 
chosen.  
The aim of this study is to identify factors that characterize ambitious housing firms and the market 
they operate in. Ambitious firms are the kind of examples that have been sought after in the debate to 
help reduce the energy efficiency gap, e.g. considering theories about diffusion of innovation (Rogers, 
1962). The indirect aim of this paper is therefore to improve conditions to design better policy tools.  
A number of hypotheses have been formulated based on previous studies and knowledge about the 
Swedish real estate market. It is predicted that an ambitious housing firm  
 

a) is municipal,  
b) is operating in a market characterized by high and/or volatile energy prices,  
c) is operating in a strong market where demand for housing is high,  
d) has a building portfolio in need of renovation  
e) is large, and  
f) has an (expert) employee who champions the energy efficiency issue.  

 
The study primarily builds on web survey data and focuses on private and municipally owned (public) 
housing firms that own multi-family buildings constructed in the 1960’s and 70’s, a period in Swedish 
building history known as the Million Homes Program.  
 
The structure of the paper is as follows. Section 2 serves as a background to the conditions in the 
Swedish housing market. The analytical framework is described in section 3, section 4 presents the 
method and data and results are presented in section 5. Results are discussed in section 6 before 
drawing conclusions and discussing implications.  
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2 The Swedish housing market and energy efficiency possibilities 
 
There are approximately 4.5 million dwellings in the Swedish housing market, out of which 2.5 million 
dwellings are multi-family apartments. Two thirds of the 2.5 million are rental apartments (Statistics 
Sweden, 2013).  

The multi-family stock and its characteristics 
A large share, 25 % of the Swedish housing stock was constructed in the 1960’s and 70’s. The period 
between 1961 and 1975 is unprecedented in Swedish building history in terms of growth. The period 
has become known as the “Record Years”, when more than a third of today’s multi-family dwellings 
were built. Although over one million dwellings of different variety were constructed between 1965 and 
1974, the term “Million Homes Program” (MHP) has colloquially been used to describe the large-scale 
housing areas from this period. The Million Homes Program was initiated to combat housing shortage 
and poor housing quality, and an industrial approach including prefabricated building elements made 
the project possible. The many contributing developers, an openness to experimenting with building 
techniques, the then building regulations and time pressure to finish within the ten years have all 
contributed to create a variety in quality between the buildings, e.g. in terms of standard and energy 
performance. 
 
According to previous estimations, 850,000 multi-family dwellings constructed in 1961-75 remain 
today. Out of these, 390,000 (46 %) are owned by municipal housing firms, 222,000 (26 %) are owned 
by private firms and individual owners and 242,000 (28 %) are owner-occupied housing co-operatives 
(Boverket, 2003).  

Technical status, costs and profitability 
By estimate, approximately 300,000 publicly owned multi-family dwellings and a total of 650,000 
multi-family dwellings in buildings from the MHP are in need of renovation (Industrifakta, 2008, see 
table 1).  
 
Table 1 Estimation of the multi-dwelling building stock constructed 1961-75, by owner category in 
2002 (Industrifakta, 2008). 
The Million Homes Program Number of dwellings In need of renovation 
Municipal firms 390,000 300,000* 
Private owners 220,000  
Housing co-operatives 240,000  
Total 850,000 650,000 
*SABO (2009) 
 
Most of the buildings have not been renovated since they were built and are now in need of new piping, 
electricity wiring and other installations. Many of the buildings are also in need of measures to 
improve the building envelope and energy consumption is generally higher than in other parts of the 
Swedish building stock (Industrifakta, 2008). According to industry assessments, investments needed 
to raise the buildings above the minimum technical acceptance level (correcting technical deficiencies 
that cause unacceptable to living conditions, that imply large costs to the firm or puts the building 
survival at risk), amount to around 2,000 SEK per square meter. To renovate selected parts (e.g. 
piping and ventilation) to improve technical and indoor standard would cost around 6,000 SEK per 
square meter and to completely renovate up to new construction standard, including energy efficiency 
improvements, would cost around 12,000 SEK per square meter (SABO 2009). Costs for energy 
efficiency improvements in this type of buildings vary greatly depending on the type of measure and 
the conditions of the building. In general, extensive measures that improve the building envelope and 
(potentially) greatly improve energy performance are the most costly. Measures that improve the 
performance of installations, such as replacing the ventilation system, vary from very costly (in 
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particular if the building needs technical adaptation to fit the new system) to negligible. The least 
costly measures are usually connected to energy savings, such as motion detector lighting (VVS-
företagen, 2009).     

Regulatory framework 
Directive 2010/31/EU on the Energy Performance of Buildings (EPBD) and Directive 2012/27/EU on 
energy efficiency put pressure on Swedish energy performance in buildings. Sweden has previously 
adopted a general energy efficiency goal to improve energy efficiency by 20 %between 2008 and 2020 
and in addition to this goal there is a guiding goal of 9 % reduction in energy consumption by 2016 
(compared to the annual average 2001-2005). The Swedish national building code is an extension of 
the EU regulation and requires energy performance in existing buildings to adhere to new construction 
standard if renovations affect a substantial part of the building (BFS 2014:3 BBR21). Existing policy 
measures to incentivize improvements in building energy performance are mostly informational; the 
building owner generally bears additional costs due to regulatory demands (Byman & Jernelius, 2013). 
The Swedish housing market is rent regulated and rent levels essentially follow inflation (Lind 2003). 
Rents are generally only increased after negotiations between (representatives for) landlord and 
tenants, and only measures which increase the standard of the dwelling qualify for rent increases. 
Energy efficiency measures mostly impact the exterior parts of the building and thus rarely qualify for 
rent increases. There are a few possible exceptions that may influence the indoor environment, 
mechanical ventilation with heat recovery being one example. Furthermore, in 2011 the Swedish 
parliament passed the new Public Municipal Housing Companies Act (2010:879) which specifies that 
publicly owned housing firms must act in a “business-like manner” to ensure fair competition among 
all housing firms. Other legal considerations firms need to consider include adaptation of buildings to 
current accessibility requirements and preservation of architectural and cultural/historical values 
(BFS 2014:3 BBR21).     

Implications for the study 
The MHP makes for an interesting case study since the renovations constitute a great challenge but 
also potentially a “golden opportunity” for housing firms to upgrade their building portfolio for a 
substantial period of time ahead (OECD, 2013). This presupposes that the housing firm has the 
necessary resources to do so and depends on whether the firm’s investment behavior is proactive or 
reactive. Regardless, within the sector, there is much need for renovation in these buildings (SABO, 
2009; Industrifakta, 2008), and this situation forces many firms to (re)act. The regulatory framework 
will put limits to what (some of) the housing firms want to and are able to do to improve energy 
efficiency, and focus in this study will be on what characterizes firms whose ambition is to 
substantially improve energy efficiency. 

3 Analytical framework  
This section outlines some key features of a stylized profit-maximizing housing firm and its actions in 
connection to renovations and energy efficiency improvements. In the next two sections, the 
hypotheses are developed about why a Swedish housing firm with buildings from the MHP in need of 
renovation could deviate from the stylized firm.   

3.1 The profit-maximizing firm and general drivers of energy efficiency improvements  
Energy consumption is endogenously determined as it is an input factor used to produce the service 
‘housing’ (Davis, 2008).  A profit-maximizing housing firm who owns and manages buildings at the 
end of their technical life cycle will consider a number of factors when planning upcoming renovation 
and energy efficiency activities; this stylized firm will maximize profits given the regulatory 
framework, the technical status of the buildings, tenant demand, market situation and the time 
horizon of the investment as well as of its ownership.  
 
The level of ambition of the firm can be based on three types of factors. Energy efficiency is (i)  a policy 
matter, determined by publicly provided incentives. The absolute minimum level of “ambition” for a 
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firm is to live up to current building code, a piece of legislation resulting from national as well as 
international political processes. Failure to meet these requirements may result in sanctions which the 
firm will seek to avoid. The same political processes may also yield aims and goals related to energy 
efficiency – general goals for which there may be no government possibility (nor will) to sanction non-
compliance. Like any Swedish housing firm, the stylized firm will need to meet minimum 
requirements. The political landscape and market structure as well as the firm’s characteristics and 
abilities will determine how much above this minimum level the firm will aim for.  
 
Above what is given by the regulatory framework, investments in energy efficiency are (ii) an economic 
matter, determined by price signals in the market in which the firm operates. Energy costs make up a 
substantial part of operating costs and energy consuming installations, some more than other, need 
maintenance. A profit-maximizing firm will carry out investments with a positive net present value 
(NPV), and given limited resources (such as capital funds and number of employees), only the 
investments which generate the highest NPV in relation to other competing investments.  
 
Energy efficiency may finally be (iii) an ethical matter contributing to the firms’ Corporate Social 
Responsibility (CSR) efforts. In addition to the two drivers above, the negative environmental impact 
of building energy consumption may push the firm to, for reasons of altruism or image-concerns, 
choose an even more ambitious strategy than what is strictly dictated by legislative requirements and 
economic predictions (Bénabou & Tirole, 2006; 2010). This may for example depend on circumstances 
like owner preferences, a dedicated champion of energy efficiency questions or engaged tenants who 
value environmental issues highly, issues that will be discussed more in the next section.  
 
The impact of points (ii) and (iii) on firm energy ambition may be large or small in relation to building 
code requirements. If the firm faces high energy prices, investments in energy efficiency improvements 
should be more profitable and thus type (ii) factors should drive ambition to a higher level as a 
straight-forward response to price signals in the market. Regarding type (iii) factors, image-concerns 
may drive a firm to ambitious energy efficiency work to avoid stigma or seek honor (Bénabou & Tirole, 
2010). Negligible energy efficiency efforts driven by image-concerns may however sort under “green-
wash”, a type of free-rider behavior that casts doubt on the virtuosity of other truly ambitious firm and 
risk crowding out their efforts (Zaman et al. 2010; Bénabou & Tirole, 2010). It can also be noted that 
the impact on ambition of both type (ii) and (iii) factors may be zero. 

3.2 The notion of “ambitious firm”  
To arrive at a definition of an ambitious firm, I start by proposing four ideal types of housing firms 
active on the Swedish housing market. I then focus only on the firms whose ambition for energy 
efficiency is in fact higher than merely fulfilling building code and investing in measures with a short 
payback period. This kind of forerunners may be necessary to set an example and potentially lead the 
diffusion of innovation. However, this would require investments in energy efficiency measures that go 
beyond what many firms consider profitable, and that could crowd out the firm’s potentially more 
profitable investment options. Their behavior would thus contradict the expectations of how a profit 
maximizing firm behaves and is therefore of interest for policy design.  
 
Högberg et al. (2009) categorized and divided housing firms into a) Short-term Profit Maximizing 
Companies (SPMC), b) firms who do “a little extra” (Little Extra Companies, LEC) and two types firms 
who are ambitious about improving energy performance. High energy ambitions can be driven either 
by c) dedicated owners (Policy Led Ambitious Company, PLAC) or by d) dedicated staff 
(Administration Led Ambitious Company, ALAC).  
 
SMPC firms typically focus on saving (i.e. not using) energy, but is more often following a business-as-
usual approach. Firms may be SPMCs out of necessity (e.g. firms whose access to investment capital is 
limited or who operate in a weak market), out of ignorance (e.g. small firms with no specific energy-
related competence) or for strategic, economic reasons. There are examples of SPMC firms who are 
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generally skeptical to energy efficiency investments and therefore only reluctantly make calculations, 
or make the calculations using unreasonably high discount rates or short payback times (Högberg et 
al., 2009).   
 
Firms that do a little extra (LEC), have an expressed interest in carrying out measures that will benefit 
the environment and reduce energy use. What distinguishes the LECs from the SPMCs is the more 
systematical process by which the firm is perceived to be working with energy efficiency 
improvements. The systematic approach does not, however, mean that the LEC firm will carry out any 
saving or efficiency measure; a sound economic assessment is the rationale for investment decisions. 
This is to say that no naïve or overly optimistic calculations regarding the energy savings, risk 
assessments (and discount rate), future energy prices and service life are made. Potential synergy 
effects from coordinating measures, taking into account financing and available resources, can also be 
included to optimize the life-cycle economics of the building (ibid).  
 
The two types of ambitious firms – merged into one Ambitious Company category (AC) in Högberg & 
Lind (2011) – have declared ambitious goals for energy savings and clearly proclaim how they are 
working with their building portfolio to reach them. Although tenants are expected to contribute to 
achieving the goals, the firms independently take responsibility and aim to reduce energy use in their 
properties in a systematical and comprehensive way. AC firms are being backed up in this effort by 
their owners and in some cases have the owners’ blessing to not let economic considerations dominate 
decision making, e.g. by allowing a significantly lower discount rate, by using the total project method 
(Abel et al, 2012) where profits from some energy-efficiency measures are used to subsidize 
unprofitable energy-efficiency measure, or by directly subsidizing energy efficiency projects.    
 
Based on the description of the two latter ideal types, the following definition can be made. 
 
An ambitious housing firm is one with a pronounced commitment to improving energy efficiency in 
its existing building portfolio. The firm is motivated to exceed building code energy performance and 
short-term economic gains by a) long-term economic drivers and/or by b) ethical drivers.  
 
Following this definition, an ambitious firm is expected to comply with building code and invest in 
energy efficiency measures that have short-term economic pay-off. However, the ambition of interest 
is what goes beyond regulation and short-term profit. The commitment is not legally binding and the 
firm cannot be held legally accountable for not fulfilling their aims. The firms motivate their 
commitment economically by claiming to be a (very) long term investor which reduces and/or impedes 
future energy cost increases. Commitment is motivated ethically by taking environmental 
responsibility through reducing energy use.  
 
Measuring actual investment outcome for different types of firms is beyond the scope of this study; it is 
nonetheless assumed that an ambitious firm will end up doing more to improve energy efficiency than 
a not ambitious firm.  

3.3 The hypotheses    
To gain increased knowledge about ambitious firms and the conditions they face, the aim is to identify 
factors that co-vary with the level of ambition. Firstly, it is of interest to examine factors that have been 
identified as drivers for energy efficiency in previous research. Secondly, it is interesting to examine 
factors which may be suited to target with policy measures to stimulate ambition and increase energy 
efficiency investment uptake.  
 
Analogous to the types of factors listed in figure 1, equation 1 illustrates a simple model.  
 

P(amb) = a + b1*policyreq + b2*economic + b3*ethical + e  (1) 
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The probability that a firm is more ambitious (than simply complying with code) is related to the level 
of the building code (policy requirement), on the profitability (economic factors) and on the extent of 
voluntary responsibility taken (ethical factors). Note that causality is not clear, the general level of 
ambition may well influence policy requirements as well as the economics of this type of investment. 
To start examining how various factors may influence the level of ambition for energy efficiency, we 
now turn to previous research.    

Policy requirements  
The Swedish building code is relatively strict and adapted to three local climate zones and in order to 
equalize the impact across the country the required energy performance is stricter where the climate is 
milder (BFS 2014:3 BBR21). In theory, one could predict that depending on the level of this factor, it 
would have either a positive or a negative (relative) impact on level of ambition. If the building code 
requires only a low energy performance, firms may find easy measures to improve energy performance 
above this level, so called low-hanging fruits. If there are general, social ambitions to reduce energy 
use, the firms might also anticipate stricter legislation in the future, which also could be a driver to 
improve energy efficiency. If the building code is strict and requires a high energy performance, the 
consequence may be that only few, if any, energy efficiency measures beyond this are profitable. 
Moreover, if there are no means or political will to sanction non-compliance, the incentives for 
housing firms to perform according to or above code are weak, and weaker the stricter the code, the 
more expensive the investments and and/or the harder the energy savings.  
 
In practice, policy makers are cautious about implementing stricter building codes to avoid adverse 
effects from conflicting requirements and unfair distribution of costs (Gillingham & Palmer, 2014). 
Few ex-post evaluations of the impact of building codes exist, but a limited number of studies point to 
a small but significant impact (Jacobsen & Kotchen, 2013; Aroonruengsawat et al., 2012) despite that 
energy standards are considered a blunt policy instrument. These evaluations refer to new 
construction, which means that the impact on energy performance in connection to existing building 
renovation, should be smaller than the stated estimates.  

Economic factors  
The attractiveness of energy efficiency investments may vary from one housing firm to another; the 
combination of input factors (energy being one) used in each production technology and the price of 
these, the current and desired status of the existing physical capital, firm characteristics and market 
conditions will matter. More specifically, the expected profitability of an energy efficiency measure 
depends on  
 

• initial investment cost,  
• changes in net operating income (NOI),  
• discount rate,  
• calculation period (life length of the investment) and  
• (to some extent) possible financial leverage.  

 
Each of the components in turn depends on various factors. The initial investment cost for 
implementing a certain EE measure may have associated transaction costs and for example be higher 
for a firm which needs to educate its staff to be able to install it, or lower if the EE investment is one at 
the margin when the firm is already carrying out some other measure. The expected increase in NOI 
may be higher for a firm who has high energy consumption now and/or who face a high energy price. 
On the other hand, the NOI increase may be lower for a firm which cannot expect any rent increases.  
 
Allcott & Greenstone (2012) describe the decision rule for a profit maximizing firm, where the 
investment is carried out (or a more energy efficient good is chosen over a less energy efficient good) if 
the initial cost is lower than the discounted value of implicit importance of energy cost savings, private 
energy costs, utility from using the energy consuming good, the difference in energy intensity between 
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the more and less energy efficient goods and the unobserved incremental opportunity cost or utility 
cost from the more energy efficient good. Allcott & Greenstone (2012) also point out that the latter cost 
is often disregarded and always hard to measure in engineering studies and other estimations of 
investment profitability. The opportunity/utility cost may be positive to the firm, meaning it’s less 
attractive to carry out the investment, or in the case of an unobserved benefit, the opportunity/utility 
cost may be negative, making the energy efficiency investment attractive to the firm. Cooremans 
(2012) describes how this may be part of a strategic investment logic; the extent to which costs and 
risks  may be reduced and revenues increased, may be more important than the overall profitability of 
an investment. 
 
Past energy costs, on the other hand, are observable, as is the status of the physical capital and the 
renovation needs. The levels and fluctuations of energy prices will influence the profitability 
assessment. General needs for renovation may open up for possibilities to concurrently undertake 
energy efficiency measures, which possibly reduces the marginal upfront cost and/or the opportunity 
cost of the measures. On the other hand, additional energy efficiency measures may also increment the 
total upfront cost for renovations, which may impede such investments even at a positive net present 
value of future energy cost savings (Fleiter et al., 2012; Jakob, 2006).  
 
Another transaction cost involved that increases the opportunity cost is that of investigating new 
solutions; costs for searching for and implementing new technology which may be augmented in a 
small firm where (human and financial) resources may be limited. In a larger firm, internal 
specialization may allow dedication of resources to find and test solutions on a small scale (e.g. pilot 
projects) which if successful can be applied to a larger number of buildings, thereby making economies 
of scale in production possible (González-Benito & González-Benito, 2006).   
  
Some factors may influence profitability on a micro level, for example depending on the characteristics 
of a specific building portfolio or the firm’s financial credibility, whereas other factos may vary on 
more of a macro level, for example depending on local energy prices. “Macro” level factors that may 
influence the NOI could also include other aspects of the local economy and its housing market. In 
strong markets, the profitability of energy efficiency measures may be higher than in weak markets, for 
example due to lower search costs for contractors willing and able to carry out energy retrofits. One 
could argue that strong markets may inflate labor costs, thereby reducing profitability. This, however, 
can be countered by arguing that (among other things) the degree of competition among contractors is 
likely to be higher and in general, economies of scale should be easier to accomplish, thereby lowering 
the upfront cost. Furthermore, in strong markets the possibility to increase rents is most likely better.  

Ethical factors 
Individual firms may find various motivations for adopting high ambitions for energy efficiency – as 
part of pro-environmental work – even beyond what is strictly profit maximizing (Hahn et al., 2010; 
Bénabou & Tirole, 2010). For public housing firms, this may be a reinforcement of local political 
factors; an environmentally active local parliament will most likely influence the decisions of the 
politically appointed board of the municipal housing firm. To the extent that the local parliamentary 
representation reflects local market demand, private firms may also respond to such a factor by acting 
more ambitious with regards to energy efficiency, either as a general response to the (local) market, or 
as an individual response by firms marketing themselves towards a certain market segment. In both of 
these cases, ethical motivation is at least coupled with a profit increasing (if not maximizing) idea. 
There may, however, be individuals within a firm who are able to influence the firm to become more 
ambitious because of their own conviction of its added value (Brief & Motowidlo, 1986; Malmqvist & 
Noring, 2009). Such energy champions may be able to push the firm in a more ambitious direction, 
especially if they are part of or close to top management. For dedicated management, for example, 
lowering energy consumption may be a way to maximize utility as well as to maximize profits 
(Nakamura et al. 2001). Dedicated managers will also facilitate resource availability and coordination 
(see e.g. Delmas & Toffel, 2004). 
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Based on this discussion, it is predicted that an ambitious real estate firm  
 

a) is municipal,  
b) is operating in a market characterized by high and/or volatile energy prices ,  
c) is operating in a strong market ,  
d) has a building portfolio in great need of renovation , 
e) is large , and  
f) has an expert employee who champions the energy efficiency issue .  

4 Method and data 
In order to examine what factors co-vary with the firms’ level of ambition, an econometric model is 
designed. The dependent variable is level of ambition and is described in more detail in section 4.2. 
The independent variables are based on available data related to factors discussed in section 3.3 and 
the model including the independent variables is described in section 4.3. The empirical section is 
opened by describing the data.  

4.1 Data 
A web based questionnaire was sent to Swedish housing firms in January and February of 2010. The 
questions were based on results from an interview study carried out in 2009, where 16 Swedish 
housing firms, 3 private and 11 municipal, were interviewed (Högberg et al., 2009). The 16 firms 
viewed energy efficiency investments too differently to allow generalization for how housing firms 
think and act. However, the differences were not large enough to prohibit predictions about how a 
single firm could be expected to act; some firms were similar enough to allow grouping into categories, 
resulting in the four ideal types described in section 3.2 above.  
 
The questions had been tested on a reference group consisting of people from the industry. The 
municipal firms received the questionnaire through the Swedish Association of Municipal Housing 
Companies’ [SABO] own survey system. The private firms were addressed through an online survey 
tool (Surveymonkey 2010). The aim was to target the total population, whereby the survey was sent to 
all member firms of SABO (288 housing firms owned by municipalities), and to all private firms that 
could be found on industry web pages (a total of 60). The private firms who were not reached are 
assumed to be “too small”, considering that they don´t market themselves, and are therefore not 
expected to affect the implications of the survey results. 87 public and 24 private firms responded, a 
total number of observations [n] of 111. 
 
Categorization of respondents into ideal types was done based on stated goals, declared previous 
efforts and results. The survey questions included background information about the respondents, the 
firms and the characteristics and renovation status of and strategies for the building portfolios. There 
were also questions about the firms’ goals for energy efficiency as well as whether and how they 
performed investment analysis. In addition to this, the firms were confronted with a number of 
affirmations about renovation, energy efficiency investments, the legal and policy frameworks, 
investment considerations and decisions.  

Response rate and non-response 
111 firms answered the survey, resulting in a response rate of 32 %. The responses of late responders 
(those who answered the survey after reminders had been sent out) have served as proxy for the non-
responding, to test if their answers differ from the average of those who have answered. No systematic 
differences have been found among those late respondents compared to the sample as a whole. Some 
selection bias may result from the fact that only larger private firms were targeted. As previously 
mentioned, this is not believed to effect the implications of the results, but should be kept in mind. 
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The dataset has been complemented with additional information, mainly from the firms´ web sites. 
Geographical location and some local economic data have also been collected.  

4.2 Dependent variable – level of ambition  
To analyze what factors are related to how ambitious a housing firm is, we think of the variable 
threeambtype as a latent index which measures level of ambition regarding energy efficiency 
improvements. The variable has three outcomes, “Not ambitious”, “Somewhat ambitious” and “Very 
ambitious”, scored 1-3, and corresponding to the three ideal types SPMC, LEC and AC described 
above. The binominal variable amb was also created, which takes on 1 if the value of ambtype is 2 or 3 
(LEC or AC). 

Classification of housing firms – ideal types 
Some of the questions were intended for classification according to ideal types but due to possible 
misinterpretation and partial drop-out, the classification questions were supplemented with 
information from the firms’ websites and official documents to carry out the classification. The four 
ideal types were reduced to three ambition levels due to difficulties in identifying the main external or 
internal motivating force. In addition, too few respondents per ideal type would have inhibited some of 
the analysis. Table 2 shows how the respondents were classified in accordance to the most relevant 
ideal type. To learn more about how the assessment and delimitation for classification of housing firms 
was done, see appendix A.  
 
Table 2 Summary of categorization for sample companies  
         SPMC LEC AC Total 

Private  16 (67 %) 8   (33 %) 0 24  (100 %) 
Public    19 (22 %) 52 (60 %) 16 (18 %) 87  (100 %) 
Total         35 (32 %) 60 (54 %) 16 (15 %) 111 (100 %) 
 

4.3 The model  
Building on the arguments in section 3.3, the hypotheses are tested by including relevant variables in 
an econometric model.  
 
Among political factors, the building code is essentially the same across Sweden. The climate zone is 
included to control for whether adaptation of code to regional weather conditions makes it varyingly 
difficult to comply. Some Swedish municipalities previously adopted stricter energy efficiency 
requirements for new construction. To the extent that this also influenced housing firms’ ambitions for 
existing buildings, this could potentially matter in how ambitious housing firms become. Since there is 
no data available on which these municipalities are, it has not been possible to control for such 
influence in this study. Instead, a dummy variable for a Social Democrat (SDP) or Left Party (“left” 
rule) majority and one variable indicating the share held by the Green Party in the local parliament 
were included. It is assumed that these three parties will have more of prosocial influence on the 
outcome. As a measure of political stability, a dummy variable that indicated a change of the political 
majority (in either direction) between the elections of 2002 and 2006 was included. Finally, a dummy 
variable indicating if the housing firm is municipally owned is included, as the impact of any policy 
related variable is likely to be stronger for municipal firms. 
 
The included economic factors that may influence the level of ambition may be divided into supply and 
demand side factors. On the supply side, the highest energy price (district heating) in the (then) past 
five-year period, and the difference between the highest and the lowest energy price in the same period 
were included to control for high energy prices and for volatile energy prices. There was also a self-
reported variable indicating how the respondents view future energy prices, whether future energy 
prices will 1) follow inflation, 2) rise slightly more than inflation (2-4 % above) or 3) rise substantially 
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more than inflation (>5 %)”. To control for physical status and renovation needs of the firms’ building 
portfolios, a variable was created that took on value 1 if the respondents reported that the MHP 
buildings had been renovated in the 1990’s or 2000’s (assuming less urgent needs now), took on 2 if 
the buildings had been renovated in the 1980’s or 1970’s, and took on value 3 if the buildings had only 
had running maintenance or not been renovated at all since they were built (assuming more urgent 
needs now). An interaction variable using renovation needs and the share of MHP buildings was also 
included, since the renovation burden should be aggravated if the housing firm has a large “renovation 
hump”. The shares of MHP buildings to total were divided into a five-step scale, going from 1 for 0-
20% to 5 for >80%. Another variable was created to try to control for the renovation needs using the 
affirmation “The upcoming renovations of the buildings from the 1960’s and 70’s constitute a great 
challenge (are a heavy question) to our firm”. Affirmations were answered on a five-point Likert scale 
using the options Fully agree, Mostly agree, Don´t know, Agree to some extent, Don´t agree at all, 
where the options have been coded from 5 Fully agree to 1 Don’t agree at all. The number of 
employees was included as a proxy for firm size.  
 
On the demand side, one variable indicating if the housing firm is located in one of the three largest 
metropolitan areas was included. To indicate the economic conditions of the local real estate market 
(the municipality, for all real estate types), a five-step ranking based on five indicators (population, 
population growth, unemployment, mean income and degree of self-sufficiency among inhabitants) 
was included.   
 
The influence of factors on the ethical level should partly be picked up by the policy related variables 
described above. In addition to these, a self-reported variable indicating if there is someone(s) within 
the firm who pushes the energy issue within the firm, interpreted as the presence of an energy 
champion. Table 3 shows the included variables, the possible outcomes and the expected sign of these 
variables.  
 
Table 3 Independent variables derived from hypotheses 

Type of factor Variable Outcomes Expected sign 

Political Climate zone 1-3 ? 
 Left* majority in local parliament 2006 0/1 + 
 Share of Green Party in local parliament 2006 0-1 + 
 Change of political majority between 2002 and 2006 0/1 ? 
 Public 0/1 + 
Economic/  Highest energy price 2005-2010 0- + 
supply Difference in energy price 2005-2010 0- + 
 Expected energy price  1-3 + 
 Renovation needs** 1-3/5 ? 
 Share of MHP buildings (scale) 1-5 - 
 Number of employees 1- + 
Economic/  Market strength*** 1-5 - 
demand Metropolitan area**** 0/1 + 
Ethical Energy champion 1-5 + 
*Social Democrat Party and/or Left Party  
**Time since renovation, if ever, or answer to affirmation ”The renovation of the 1960’s and 70’s buildings is a heavy question for our firm” 
***Newsec classification, 1 indicated the best local real estate market conditions (thus the negative expected sign). 
**** The three metropolitan areas include municipalities: 
Stockholm Metropolitan Area (MA): Botkyrka, Danderyd, Ekerö, Haninge, Huddinge, Järfälla, Lidingö, Nacka, Nykvarn, Nynäshamn, Salem, Sigtuna, 
Sollentuna, Solna, Stockholm, Sundbyberg, Södertälje, Tyresö, Täby, Upplands-Bro, Upplands-Väsby, Vallentuna, Vaxholm, Värmdö and Österåker. 
Göteborg MA: Ale, Alingsås, Göteborg, Härryda, Kungsbacka, Kungälv, Lerum, Mölndal, Partille, Stenungssund, Tjörn, Vårgårda and Öckerö. 
Malmö MA: Burlöv, Kävlinge, Lomma, Lund, Malmö, Staffanstorp, Svedala, Trelleborg and Vellinge. 
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To test the hypotheses, I run an ordered probit model on the regressors that we have hypothesized will 
have an impact and other control variables. The ordered probit model is chosen since there is a natural 
ordering in the discrete outcome variable, even if the magnitude of the difference between the three 
steps is unknown and unobservable. A number of different factors were tested and the ones described 
below were included in the final model. 
 
 

P(threeambtype) = a + b1*climatezone + b2*leftrule + b3*GPshare06 + b4*polchange0206 + 
b5*public + b6*maxeprice20052010 + b7*diff_eprice +  b8*exp_eprice + b9*ren_needs + 
b10*shareMHP + b11*ren__MHP + b12*no_employed + b13*market + b14*metropolitan + b15* 
champion + e  

 
(1) 

 

4.4 Descriptive statistics 
Table 4 gives an overview of the data. As previously noted, approximately one third of the sample firms 
are classified as not ambitious SPMC, slightly more than half of the firms are the somewhat ambitious 
LEC firms and almost 15 % of the firms are very ambitious AC.  
 
A majority of the sample are located in climate zone 3 (southern parts of Sweden) and less than 5 % are 
located in the coldest parts of climate zone 1. Almost 40 % of the firms are located in municipalities 
governed by SDP or the Left Party since the elections of 2006, and slightly over 40 % had a change in 
the political majority between the elections of 2002 and 2006. Approximately 5 % of the firms were 
located in municipalities where the change in majority in 2006 resulted in an SDP or Left Party local 
government. In the local parliaments of the municipalities of the sample firms, the Green Party was 
represented by on average 4.7 %, ranging from practically no representation to a share of almost 10 %. 
The majority of the sample firms, almost 80 % were public. 
 
The maximum energy price over the period of 2005 and 2010 was on average 71.64 SEK, ranging from 
47.7 to 84.63 SEK. This resulted in a difference between the highest energy price and the lowest energy 
price during the period of on average 11.65 SEK, with a low of 0 and a high of 45.92 SEK. A majority of 
the sample firms, about 60 %, believed that energy prices would rise slightly more (+2-4 %) than 
inflation, while slightly more than 20 % believed it would follow inflation and slightly less than 20% 
believed energy prices would rise substantially more (>5 %) than inflation. 
 
The average number of employees in the sample firms is 58, ranging from 1 to 257. The average firm 
owns about 4,000 dwellings, ranging from 356 to 30,000. Approximately half of these buildings, 
around 2,000, were constructed during the Million Homes Program of the 1960’s and 1970’s, where as 
little as 5 % of the buildings owned or as much as all of them may be from this period. A majority of the 
firms agree fully or mostly to the statement that the upcoming renovations constitute a challenge. 
Approximately one quarter of the firms have renovated their MHP buildings in the 90’s or 00’s (and 
presumably have less urgent needs now), almost one fifth of the firms have done so in the 1970’s or 
1980’s, and just above half of the firms have not renovated their MHP buildings or have only done 
running maintenance since they were built.   
 
37 % of the firms fully agree that they have someone, an energy champion, who pushes the energy 
issue within the firm, another 23 % mostly agree to this, while 10 % don’t agree at all.   
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Table 4 Descriptive statistics 
Variable Obs Mean Std. Dev. Min Max 
threeambtype1 (SPMC) 111 0.315 0.467 0 1 
threeambtype2 (LEC) 111 0.541 0.501 0 1 
threeambtype3 (AC) 111 0.144 0.353 0 1 
            
climatezone1 111 0.045 0.208 0 1 
climatezone2 111 0.126 0.333 0 1 
climatezone3 111 0.829 0.378 0 1 
leftrule 111 0.396 0.491 0 1 
polchange0206 109 0.413 0.495 0 1 
change_left 109 0.055 0.229 0 1 
GPshare06 111 0.047 0.024 0.001 0.094 
public 111 0.784 0.414 0 1 
            
maxeprice20052010 99 71.639 7.683 47.7 84.63 
diff_eprice 99 11.652 8.137 0 45.92 
exp_eprice 104 1.942 0.636 1 3 
exp_eprice1 (~inflation) 104 0.231 0.423 0 1 
exp_eprice2 (+2-4%) 104 0.596 0.493 0 1 
exp_eprice3 (>5%) 104 0.173 0.380 0 1 
no_employed 111 58.108 58.417 1 257 
no_dwellings 110 4,174.591 5,169.832 356 30,000 
no_MHPdwellings 109 2,031.697 2,219.792 52 10,000 
shareMHP 109 0.533 0.212 0.047 1 
shareMHP_scale 111 3.216 1.065 1 5 
ren_challenge 108 3.833 1.431 1 5 
ren_needs (last renovated) 106 2.302 0.853 1 3 
ren_needs1 (90’s, 00’s) 106 0.255 0.438 0 1 
ren_needs2 (70’s, 80’s) 106 0.189 0.393 0 1 
ren_needs3 (no/running only) 106 0.557 0.499 0 1 
            
market 111 2.568 1.262 1 5 
market1 111 0.306 0.463 0 1 
market2 111 0.144 0.353 0 1 
market3 111 0.261 0.441 0 1 
market4 111 0.252 0.436 0 1 
market5 111 0.036 0.187 0 1 
metropolitan 111 0.324 0.470 0 1 
            
champion 108 3.463 1.500 1 5 
champion1 108 0.111 0.316 0 1 
champion2 108 0.287 0.454 0 1 
champion4 108 0.231 0.424 0 1 
champion5 108 0.370 0.485 0 1 
            

 

5 Results 
The independent variables were included in the model in several steps. First, each type of factor 
(policy, economic, ethical) were included separately, to test how much could be explained by the model 
in each step. In the final step all of the variables were included together, before testing the marginal 
impact of the independent variables on the probability of becoming more ambitious, from not 
ambitious (1) to somewhat ambitious (2) as well as from somewhat ambitious to very ambitious (3).  
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5.1 Regression output 
Table 5 shows the parameter estimates for all of the regressions. The pseudo R2 indicates a clear 
improvement when adding all of the variables, compared to any of the regressions using only separate 
types of factors. Asterisks mark statistically significant parameter estimates in the table.   
 
Table 5 Parameter estimates, standard errors in parenthesis  
threeambtype Policy Economic, supply Economic, demand Economic, all Ethical Overall 

climatezone 0.412* 
(0.248) 

      
  

0.321  
(0.321) 

leftrule 0.700*** 
(0.273) 

      
  

0.672** 
(0.349) 

GPshare06 11.595** 
(5.541) 

      
  

1.403 
(10.151) 

polchange0206 0.742*** 
(0.272) 

      
  

1.135*** 
(0.365) 

public 1.904*** 
(0.353) 

      
  

2.060*** 
(0.525) 

maxeprice20052010 
  

0.018 
(0.016) 

  0.016 
(0.018)   

0.006 
(0.021) 

diff_eprice 
  

-0.002 
(0.306) 

  -0.003 
(0.016)   

0.010 
(0.020) 

exp_eprice 
  

0.306 
(0.202) 

  0.309 
(0.202)   

0.688*** 
(0.248) 

ren_needs 
  

0.934** 
(0.475) 

  0.939** 
(0.477)   

0.806 
(0.541) 

shareMHP_scale 
  

0.648* 
(0.334) 

  0.648* 
(0.339)   

0.837** 
(0.405) 

ren_MHP 
  

-0.312** 
(0.140) 

  -0.316** 
(0.137)   

-0.316* 
(0.167) 

no_employed 
  

0.005** 
(0.005) 

  0.004* 
(0.020)   

-0.001 
(0.003) 

market 
    

-0.117 
(0.105) 

-0.020 
(0.141)   

-0.144 
(0.225) 

metropolitan 
    

-0.024 
(0.277) 

 0.121 
(0.346)   

 0.483 
(0.431) 

champion 
        

0.268*** 
(0.077) 

0.273** 
(0.109) 

Number of obs 109 93 111 93 108 91 

LR chi2(14) 40.97 15.37 1.68 15.67 12.52 59.36 

Prob > chi2 0.0000 0.0315 0.4317 0.0742 0.0004 0.0000 

Pseudo R2 0.1934 0.0847 0.0078 0.0863 0.0594 0.3132 

*, **, *** statistically significant on 10%, 5%, 1% level respectively 

 
Looking at the economic factors, the three variables correlated with an increased probability of being 
more ambitious are energy price expectations, the share of Million Homes Program buildings in 
relation to the total building portfolio, and the renovation needs of this share. Neither relatively high, 
nor more volatile energy prices measured over a recent five-year period seem to be related to the 
probability of being more ambitious. This result remained stable when using an interval variable 
instead of the continuous variable for the highest energy prices. Furthermore, there is no indication 
that the number of employees, used as a proxy for size of the firm, is correlated to more ambitious 
attitudes to energy efficiency. The results remained stable when replacing the continuous variable with 
a variable that grouped the number of employees in different ways.  
 
Finally, agreeing that someone(s) within the firm is pushing the energy issue, as a proxy for ethical 
conviction, appears to be correlated to the probability of a firm being more ambitious.  
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In table 6, the marginal effect of an increase in each of the independent variables on the probability of 
going from 1 to 2 (second column) or from 2 to 3 (third column) in terms of energy ambition is 
reported.  
 
Table 6 Marginal effect on probability of becoming more ambitious of unit change in independent 
variables  
  Marginal change 

(Standard error) 
y  = Pr(threeambtype==2) 

(predict, outcome (2)) =  0.777 

Marginal change  
(Standard error) 

y  = Pr(threeambtype==3) 
(predict, outcome (3)) =   0.047   

Y = Pr(threeambtype==2/3) dy/dx dy/dx X 

climatezone 0.049 
(0.052) 

0.034 
(0.036) 

2.813 

leftrule  0.083* 
(0.049) 

0.081  
(0.054) 

0.407 

GPshare06 0.214 
(1.552) 

0.149 
(1.083) 

0.049 

polchange0206  0.113* 
(0.064) 

0.152** 
(0.068) 

0.407 

public 0.539*** 
(0.140) 

0.124*** 
(0.048) 

0.769 

maxeprice20052010 0.001 
(0.003) 

0.001 
(0.002) 

71.508 

diff_eprice 0.002 
(0.003) 

0.001 
(0.002) 

11.921 

exp_eprice 0.105* 
(0.055) 

0.073** 
(0.086) 

1.934 

ren_needs 0.123 
(0.093) 

0.086 
(0.062) 

2.286 

shareMHP 0.128* 
(0.077) 

0.089* 
(0.05) 

3.220 

ren_MHP -0.048 
(0.031) 

-0.033* 
(0.020) 

7.571 

no_employed -0.000 
(0.000) 

-0.000 
(0.000) 

63.868 

market -0.022 
(0.035) 

 -0.015 
(0.024) 

2.440 

metropolitan 0.057 
(0.045) 

0.059 
(0.062) 

0.341 

champion 0.042* 
(0.023) 

0.029* 
(0.014) 

3.440 

 
Let’s first look at the marginal impact on the probability of moving from the lowest level (SPMC, 
outcome 1) to the middle level (LEC, outcome 2) of increases in the independent variables. This is 
shown in the second column of table 6. If the firm is located in a municipality governed by SDP or the 
Left Party, the marginal effect on the probability of becoming more ambitious (outcome 2) from the 
lowest level (outcome 1) is 8.3 %. The impact is significant on a 10 % level. A change in the political 
majority between the elections of 2002 and 2006 has a marginal effect of 11.3 % on the probability of a 
move up from the lowest level, which is statistically significant on a 10 % level. The strongest marginal 
impact on the probability of moving up from the lowest level is being municipally owned; this 
increases probability by 53.9 %, which is significant on a 1 % level. The marginal impact of expecting 
high(er) energy price increases on the probability of being more ambitious is 10.5 %, the marginal 
impact of a higher share of buildings from the 1960’s and 70’s is 12.8 %, both significant on a 10 % 
level. The marginal effect of an energy champion on the probability of being more ambitious than the 
lowest level is 4 %, significant on a 10 % level.   
 
Turning next to the probability of going from a little extra ambitious (LEC, outcome 2) to very 
ambitious (AC, outcome 3), we notice that the marginal effect of the parameter estimate of a SDP or 
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Left Party majority is not statistically significant on this level. The marginal effect of a change in 
political majority between the 2002 and 2006 elections on the probability of becoming very ambitious 
is statistically significant on a 5 % level. The magnitude of the impact is slightly higher than what it was 
for the probability of going from the lowest level to the middle level, 15.2 %. The marginal effect on 
going from LEC to AC of having a municipal owner is 12.4 %, which is significant on a 1 % level. Energy 
price expectations seem to matter also for the probability of becoming very ambitious; the marginal 
effect is 7.3 % which is statistically significant on a 5 % level. A higher share of Million Homes Program 
buildings increase the probability of being very ambitious by 8.9 % on the margin. If this large share of 
MHP buildings also is in need of renovation, however, the marginal impact seems to be negative by 
3.3 %. Both of these variables are statistically significant on a 10 % level. Finally, the marginal impact 
of having an energy champion within the firm is lower at this level; it increases the probability of being 
very ambitious by 2.9 %, statistically significant on a 10 % level.  

5.2 Discussion  
Returning to the hypotheses, some factors do seem to be correlated with more ambitious firms. There 
are indications that a SDP or Left Party majority in the local parliament have influence on the 
probability of a firm being more ambitious to a certain extent, which may indicate a prosocial influence 
on the housing firm. It seems that a “left” majority has some impact on doing more than “business as 
usual”, but not on the probability of becoming very ambitious.  
 
Curiously, a change in the political majority between the local elections of 2002 and 2006, regardless 
of the direction of change, seems to have a relatively strong impact on the probability of moving up 
from both of the levels of ambition, particularly to the AC level. As the variable only captures the effect 
of a change between 2002 and 2006, it is hard to sort out what is going on here. In Högberg et al. 
(2009), one concern about the very ambitious firms was that a change in political majority may lead to 
fast new directives, with a risk of leading to renovations and energy efficiency improvements that 
hadn’t been thoroughly analyzed and planned. If the indications here stem from a new political 
majority wanting to set a more pro-environmental agenda, there is of course also a risk that a shift in 
power in subsequent elections will result in different priorities, which may result in the withdrawal of 
ambitious energy efficiency plans.  
 
The hypothesis that gains most support relates to ownership and there does seem to be a clear 
connection between being municipally owned and ambitious. This is in line with our expectations that 
public firms should be more prosocial and pro-active also on the environmental side. The estimates are 
economically as well as statistically significant. The stronger impact is found when going from SPMC 
to LEC but the impact is still large on the probability of moving to the AC level, which indicates that 
being a municipally owned firm is important to the probability of being more ambitious.  
 
Among variables that influence the firms’ economic conditions, expectations about future energy 
prices and the share of Million Homes Program buildings both seem to be correlated to the probability 
of moving from one level of ambition to the next, slightly more for moving to the LEC level than for 
moving to the AC level. Regarding energy price expectations, the direction of causality is an open 
question, especially since the past levels and fluctuations of energy prices don’t seem to influence 
probability. Is a firm that expects higher energy price increases more inclined to be ambitious, or does 
a firm that has adopted an ambitious attitude “justify” this by expecting higher energy price increases? 
Although the former should be expected if the firm is rational, some of the interviews in Högberg et al. 
(2009) indicated that the latter shouldn’t be surprising; some firms rather didn’t make proper 
investment analyses for energy efficiency improvements, but were sure that the investments would pay 
off “in the long run”. In the Swedish media debate, there have been numerous contributions arguing 
that the renovations of the MHP buildings is a “golden opportunity” to concurrently invest in energy 
efficiency improving measures, and the results here suggest that Swedish housing firms are following 
the same line of argument.  
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The larger the share of Million Homes Program to the total numbers of buildings, the higher the 
probability that the firm is more ambitious. A high share of MHP buildings may mean that energy 
consumption within the firm largely is driven by buildings from this period of construction, which 
should be appropriate for the firm to target. A large share of MHP buildings may also mean that many 
of the buildings are being scrutinized and that firms thereby discover energy saving potential. It could 
also be that MHP buildings have an image problem that housing firms believe they may be able to 
moderate by adopting a more ambitious strategy for energy efficiency improvements. The slight 
tendency to be less ambitious with a higher share of MHP buildings the longer ago they were 
renovated, interpreted as larger renovation needs, is in line with expectations. If the needs are more 
urgent, there may not be time to adopt a holistic perspective including a high degree of energy 
efficiency. Instead, firms may have to focus on plumbing repair and replacement in order to avoid 
damage by damp.  
 
Two of the economically related hypotheses get no support. It is surprising that actual energy prices 
don’t seem to influence the probability of being more ambitious, not even from the SPMC level to the 
LEC level. However, since we know nothing about the contract design between the housing firm and 
the utility firm, there may be mechanisms related to energy prices that aren’t being picked up here. It 
may also be that the energy prices in general are low (or high) enough to not affect this probability for 
some firms more than others. The results may also indicate that energy taxes may be an inefficient way 
to address energy efficiency. The seeming absence of influence from the type of market in which the 
housing firm is operating, might be explained by production costs; if the local real estate market is 
stronger (e.g. lower vacancy rates and higher willingness-to-pay), perhaps the cost of input factors 
such as labor costs in renovation and energy efficiency projects are also higher, thereby offsetting such 
an impact. It is also a little bit surprising that firm size, as indicated by the number of employees, 
didn’t seem to influence the probability of being even slightly more ambitious. One could expect more 
employees to allow more specialization, for example in the energy area. On the other hand, larger 
organizations may have more and higher demands from stakeholders, and depending on what those 
demands are, it might perhaps make it more difficult to work with this type of issue. It may also be 
more difficult in a larger organization to implement additional routines to business-as-usual.  
 
Finally, in support of the last hypothesis, it seems that it may be less of a question of how many 
employees a firm has, and more a question of who the employees are. The results support the 
hypothesis that an energy champion within the firm pushes the energy issue. One or a few people who 
are truly dedicated to improving energy efficiency might be more important than 20 people who are 
unaware of or uninterested in energy efficiency improvements.  

The usefulness of the concept of “ambitious” company 
Previous studies that have looked at firm behavior related to energy efficiency have used actual 
investment decisions and looked at how characteristics of the firm correlates with what firms invest in 
and in what way. Since one of the main characteristics of the real estate sector is its durability and the 
risk of irreversibility of investment in energy efficiency in connection to renovations is relatively high, 
an ex-post approach would defeat the purpose in this study. Instead, to be able to predict housing 
firms’ energy efficiency efforts before they carry out investments (and thereby close the renovation 
window, perhaps missing the golden opportunity), this study focused on firms’ ex-ante ambition.  
 
Policy intervention to encourage energy efficiency may be justified if we believe that the measures that 
ambitious firms carry out more accurately reflect the true level of optimal energy efficiency 
investments. In order for all firms to reach this level, barriers would have to be removed and stronger 
incentives provided. To enable timely policy intervention and increase its efficiency in outcome, we 
chose to study what the housing firms plan to do and how they present the firm’s energy efficiency 
goal(s) and initiated effort as an indicator to predict the actual outcome.  
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Naturally, there is no guarantee that aims and ambitions result in output, but the assumption here has 
been that higher ambitions should predict larger actual energy savings compared to the accidental 
results by firms who don’t have any aims. Since planning and construction processes take time, the big 
renovation challenge facing so many of the Swedish housing firms may have been initiated but still 
need several years to be completed. The findings and learnings from this study may hopefully help in 
designing policy tools that can be used before that time frame has passed. 

6 Conclusions and policy implications 
In this paper, the starting point was the observation that some Swedish housing firms seem to be 
taking on a very ambitious approach to energy efficiency improvements, which is somewhat 
unexpected given the last decades’ interest in the energy efficiency gap. Taking on an inductive 
approach, we have used web survey data from Swedish housing firms to test six hypotheses about what 
might correlate with these ambitious firms. A summary of the results can be seen in table 7.    
 
Table 7 Summary of results   

Hypothesis: Firm is/has  Support 
a) municipal (1, 3),  Yes 
b) operating in a market characterized by high and/or volatile energy prices (2),  No 
c) operating in a strong market (2),  No 
d) a building portfolio in need of renovation (2), Yes 
e) large (2), and  No 
f) an expert employee who champions the energy efficiency issue (3).  Yes 

 
There is support for the policy-related hypothesis that being municipally owned increases the 
probability of being more ambitious. There is also support for the financially relevant hypothesis, that 
the characteristics of the building portfolio matter, a larger share of Million Homes Program Buildings 
increase the probability of being more ambitious whereas a longer time since the last renovation of 
these buildings decreases the probability of being more ambitious. The ethics-related hypothesis that 
an energy champion will increase probability that a firm is more ambitious also gained support. Three 
of the hypotheses that aimed to capture the economics of very ambitious firms were not supported by 
data; past energy prices, market strength and firm size did not seem to influence the probability of 
being more ambitious.   
 
Taken together, the results indicate that being very ambitious isn’t a profit maximizing strategy. 
Instead, other considerations and drivers motivate firms to act prosocially and do more than what is 
short-term profitable. Having a municipal owner means that the firm needs to take into consideration 
various demands and fulfil various goals of which profitability is but one. Being public thus can be seen 
as a proxy for being not profit-maximizing in this study, which is to be expected when firms face 
conflicting goals (Cyert & March, 1963). Some firms, public and private, see beyond short-term 
profitability and aim for higher energy performance, a choice facilitated by dedicated individuals 
within the firm, the energy champions. The energy efficiency gap will be sustained by the firms who 
don’t fulfill these criteria, and to address these firms, additional policy tools may be necessary. One 
type of policy tools may be needed to make investments more financially attractive, but policy may also 
need to address how energy efficiency is perceived in relation to the image-concerns. Owning a large 
share of MHP buildings might help bring the issue up on the agenda for the firms, which might be a 
good start for intervention for policy makers. 
 
The policy-related results don’t exclude the possibility that in addition to national building code, the 
local government might be able to exert influence over a basic level of public and private housing 
firms’ energy efficiency ambitions. It should be noted that the EU Directive 2012/27/EU emphasize 
the role of the public sector and their obligation to lead by example in energy efficiency matters. This 
may however be in conflict with the Public Municipal Housing Companies Act (2010:879).  
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That local real estate market strength and firm size seem to play little or no role in probability of 
becoming more ambitious means that policy makers to some extent may disregard such factors 
if/when trying to influence housing firms across Sweden in a more ambitious direction. Policy makers 
may instead try to target firms in which they believe the absolute impact would be large, for example a 
firm owning many square meters of space to maximize impact. The indication that actual energy prices 
have little impact on the probability of becoming more ambitious, should also be kept in mind, for 
example to be cautious about trying to influence energy efficiency work through energy prices/taxes. 
Finally, to advance energy efficiency, policy makers could support (the fostering of) energy champions, 
e.g. through informational interventions. 
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Appendix A  
A.1 Classification questions 
The following questions were the starting point for classifying the respondents. Further 
assessment was shown necessary, which is described in section A.2. 

C1: Has the board adopted any objectives to reduce energy consumption in your building stock?  
C2: Who initiated these objectives?  
C3: Do you have objectives specifically for  

a. new production? 
b. renovation? 
c. existing buildings? 

C4: Do you believe you will reach your objectives?  
C5: If the board has not adopted any objectives, do you work in any way particular to reduce energy 
consumption? 
C7: Do you have guidelines saying that replacement of technical equipment (e.g. appliances or fans) 
should be for energy economic alternatives?  
C8: In our company there are clear management directives/demands to save energy 
C9: In our company there are a number of employees who push the energy matter hard  
 
 
A.2 Assessment and delimitation 
 
The study builds on the classification into ideal types, meaning there has been an individual 
assessment of the level of ambition. Ideal types accentuate the broad features but cannot reflect all 
imaginable variations, whereby some firms will not exactly fit the description of the ideal types, 
particularly since deeper contact has not been possible within the scope of this study. As expected, 
there have been cases where the classification has not been evident and there have been difficulties in 
the choice between SPMC and LEC as well as between LEC and AC.      
 
The main issue in classifying SPMC and LEC has been in assessing whether a firm’s expressed 
environmental ambition is a case of “green-wash”, meaning the firm is trying to appear 
environmentally friendly without any ambitions to actually perform. In the assessment, it has 
therefore been taken into consideration if the firm has a) declared any energy savings goals or 
ambitions, b) mentioned energy savings merely as an economic issue, and c) provided any examples of 
the firm’s efforts to save energy.   
 
If energy saving has not been mentioned at all, it has been interpreted as an issue of low attention 
and/or priority. If energy issues are mentioned but only from a cost-savings perspective, energy 
savings/efficiency activities have been interpreted as something the firm does only if it is profitable in 
the short run. If energy issues are mentioned and described as a cost as well as an environmental issue 
but without any examples indicating that the firm is actively engaged in energy savings activities, it has 
been interpreted as a low priority issue. At any of the above interpretations, the firm has been 
classified as SPMC. If the firm has been able to show energy savings goals/ambitions, describes the 
energy issue as (also) an environmental issue that the firm needs and wants to take responsibility for 
and can provide examples of energy savings/efficiency work, the firm has been classified as LEC.  
 
The main difficulty in choosing between SPMC and LEC has been when firms under b) have described 
their responsibility in a dutiful way, or under c) have pointed to examples that require minimal effort 
from the firm. To exemplify both difficulties, one can mention linking to energy savings campaigns 
only using official promotion material, without showing the least how this has been handled by and 
within the firm. Indeed, to affiliate with such campaign does indicate that the firm has reflected upon 
the energy issue, but not that the reflection appears to have evoked any enthusiasm or been translated 
into a plan or actual work to save a larger amount of energy.  



23 
 

 
A risk with this approach is that the firm simply doesn’t declare their energy saving activities on the 
website or in other informational materials. The assumption here, however, is that firms that work 
actively with energy saving (beyond strictly short-term profitable actions) also understand the 
promotional value in declaring this, or think that it is an ideologically important message to convey. 
Any ambitious firms who do not communicate this are therefore assumed to not distort the results 
since they ought to be marginally few.  
 
The firms that have clear, ambitious goals for energy savings in their building portfolio, and who can 
show credible examples of performed energy saving/efficiency work or a strategy for this have in most 
cases been classified as AC firms. One example of such work is the Skåne initiative, a declaration of 
purpose initiated by the municipality owned public housing firms’ organization SABO (the Swedish 
Association of Public Housing Companies), with the aim to improve energy efficiency by 20 % between 
2007 and 2016, a shorter period than the corresponding national goal. The Skåne initiative hasn’t been 
sufficient or even necessary example of ambitious energy saving/efficiency work. In addition to the 
Skåne initiative, an assessment was made of how the energy efficiency work is progressing, e.g. by 
looking at annual reports. 
 
To also have a plan for how energy efficiency work will proceed after reaching the 20 % or in other 
ways being able to demonstrate long-term commitment, is an example that have gotten firms into the 
most ambitious category. Surprisingly, this has been the case also for firms in smaller and less 
attractive places, where such efforts could have been expected to have low priority due to declining 
markets and low willingness/ability to pay. In contrast, no private firm has been classified as the most 
ambitious type. Private firms have no Skåne initiative to confess to, but even in the cases where more 
ambitious energy saving goals have been declares, the undertone has explicitly or implicitly been that 
this has been done with an assumption about profitability and thereby a profitability restriction (this 
has also been true for some public firms).   
 
The limit has been sometimes hard to draw, since it has been unclear how extensive the commitment 
of the LEC firms is. Those who have declared ambitious goals have in some cases not been able to 
demonstrate any examples of performed or planned investments indicating commitment and 
engagement related to those goals. It can also be hard to assess what firms will actually stick with their 
goals and energy saving plans if it proves to be costly. To be ambitious when there are low-hanging 
fruits still to be picked is not unusual, whereas the bigger investments often require commitment, 
engagement and coordination. How far the low-hanging fruits will get them may be critical in how 
much of the ambition that will actually be realized, and this is of course hard to predict beforehand. 
There is of course never any guarantee that a firm that is truly an AC (or, for that matter, a LEC firm) 
will live up to expectations and goals, due among other things to how reasonable these goals are in 
relation to the building portfolio, what technology is available and what resources are dedicated to 
reach them. What is determining for AC firms, however, is that they stand by their commitment even if 
it turns out not to be (or even has proven already not to be) profitable. 
 
In some border line cases between LEC and AC, information about new construction has been guiding. 
If there have been clearly specified goals for low energy use in new housing, this has been seen as an 
indication of the importance of the issue within the organization (even if profitability of course may 
differ substantially between new construction and renovation).  
 
The not ambitious firms are expected to do only improvements that are more profitable than 
competing investments, i.e. not much more than savings measures and other measures with a short 
payback period. The somewhat ambitious firms have slightly higher ambitions for improving energy 
efficiency, but still need the investments to pay off, albeit with a little longer time perspective than the 
SPMC (and possibly considering coordination benefits from “investment packages” of measures, 
rather than each measure individually, as an option). Both public and private companies were found in 
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these two types of firm. Finally the ambitious firms, all public, aim to improve energy efficiency rather 
radically, and profitability is not their main concern. The ambitious firms can be top-down driven, 
following ambitious energy savings goals set by politicians for company officials to implement, or be 
bottom-up driven, where primarily enthusiasts within the firm champion the energy efficiency issue. 
Depending on management, energy efficiency work can be initiated with short notice or taken into 
account early in the (renovation) planning process in a holistic manner (Högberg et al 2009).  
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Table A1 Correlation matrix for firm characteristics and level of ambition 
      

  
amb1 treamb2   amb treamb 

Org/Mgmt allmännyttigt 0.3972 0.2723 Population Pop06 
-

0.0668 -0.0806 

 
eldsjal 0.1459 0.1673  Pop07 -0.0666 -0.0806 

 
board_initiative 0.0642 0.0712  Pop08 -0.0666 -0.0806 

 
board_adopt -0.3077 -0.3068  Pop09 -0.0664 -0.0807 

 
board_demand 0.0309 0.0423  Pop10 -0.0661 -0.0807 

 
mgmt_initiative 0.2637 0.3015  Pop10-Pop07 -0.0523 -0.0774 

 
officer_initiative -0.0576 -0.1180  Pop_sm06 -0.0239 -0.0277 

    
 Pop_km07 -0.0236 -0.0275 

Size antalanställda 0.1674 0.2482  Pop_km08 
-

0.0230 -0.0268 

 
antallgh 0.1071 0.1938  Pop_km09 -0.0223 -0.0255 

 
antalmp 0.0891 0.1921  Pop_km10 -0.0217 -0.0248 

 
andelmp -0.1409 -0.1724  Pop_km_10-07 0.0065 0.0090 

    
 Medelålder10 

-
0.0883 -0.1996 

Condition Nejinterenov 0.0677 0.0533  Snittinkomst09 0.0624 0.0804 

 
Större70tal 0.0039 -0.0589  Snittinkomst10 0.0641 0.0770 

 
Större80tal -0.0365 -0.0365  Medianinkomst09 0.1190 0.1444 

 
Större90tal 0.0486 0.0442  Medianinkomst10 0.1297 0.1489 

 
Större70-90 0.0431 0.0084  Unemp2009 -0.1156 -0.1147 

 
Mindrelöp -0.1037 -0.1015  Unemp10 -0.0966 -0.0929 

 
Nurenov -0.2702 -0.3337  Foreign -0.0271 0.0767 

 Tungfråga -0.0352 -0.0332  Highereduc -0.0035 0.0725 

    
 Elderly 

-
0.0826 -0.1927 

Energy FVandel 0.0002 0.0672     

 
Minepris 0.0546 0.0542    

 
Maxepris 0.0564 0.0290 Policy Klimatzon -0.0926 -0.1184 

 
Eprissnitt 0.0695 0.0309  Leftrule 0.0416 0.0491 

 
Eprisdiff 0.0157 -0.0413  Greenparty 

-
0.0628 0.0337 

 
Eprisprognos 0.1427 0.1878  Changerule 0.1470 0.2006 

     Env_rank09 -0.2715 -0.2408 

Market Vacancy 0.0388 -0.0388  Env_rank10 -0.0587 -0.1292 

 
Aptprice -0.0086 0.0413  Env_score 0.0185 0.0772 

 
Aptprice_sm -0.0169 0.0263    

 
Mun_type 0.0243 -0.0002    

 Storstad3 0.0976 0.0976    

 

                                                             
1 SPMC, LEC+AC 
2 SPMC, LEC, AC 
3 The three metropolitan areas include municipalities:  
Stockholm Metropolitan Area (MA): Södertälje, Nykvarn, Nynäshamn, Botkyrka, Salem, Huddinge, Haninge, Tyresö, Stockholm, Nacka, 
Värmdö, Lidingö, Solna, Sundbyberg, Danderyd, Vaxholm, Ekerö, Järfälla, Sollentuna, Täby, Österåker, Upplands-Väsby, Upplands-Bro, 
Sigtuna and Vallentuna.  
Göteborg MA: Kungsbacka, Mölndal, Härryda, Göteborg, Partille, Öckerö, Lerum, Vårgårda, Alingsås, Ale, Kungälv, Stenungssund and 
Tjörn.  
Malmö MA: Vellinge, Trelleborg, Malmö, Svedala, Lund, Burlöv, Staffanstorp, Lomma and Kävlinge. 
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