
Introductory Essay 

1. Background and purpose 

One of the main drivers for increasing global temperatures is human activity that causes greenhouse 

gas emissions (Hegerl et al., 2007). In Sweden, the real estate sector accounts for about 20 percent of 

the total greenhouse gas emissions and 28 percent of total energy usage (if heating is included) 

(Toller et al. 2009). It is often argued that there is an energy efficiency gap in the Swedish real estate 

sector, as market actors are not undertaking all apparent profitable energy investments. Economic 

literature has identified a number of barriers that hinder a more efficient energy usage.  These 

barriers can be divided into market failures and market barriers. Market failures focus more on 

“mispriced” commodities, ill-formed incentives etc. which causes a non-optimal resource allocation. 

Put differently, the market fails to price the commodity in a proper way. In this case, a government 

intervention can be justified, if the benefits exceed the costs. Market barriers have a stronger 

emphasis on market behavior, from a decision-maker’s point of view. However, market barriers are 

not necessarily signs of market inefficiency. In the following passage a number of market failures and 

market barriers are explained more thoroughly. 

1.1 Market failures 

Asymmetric Information: This phenomenon is common in many business relations. For instance, a 

producer will have an information advantage compared to an end-user. Therefore, a rational 

producer will foremost stress a commodity’s positive qualities and tone down the negative qualities. 

Related to energy efficiency in a real estate context, real estate developers/owners will not emphasis 

a buildings energy performance if it is not performing well. In addition, knowledge about energy 

efficiency measures is often limited within an organization, which reduces the implementation of 

energy efficiency measures. 

Externalities: Energy production is linked to negative externalities, where the magnitude and type of 

these depends on the energy source. The externalities (e.g. greenhouse gas emissions) are seldom 

priced correctly on the market and therefore the energy market price is too low in comparison to the 

social cost. This could result in a higher energy production/usage than what is optimal from the 

society’s point of view. 

Split incentives: This scenario occurs when two (or more) actors have diverse incentives, due to 

agreements, organizational framing and/or asymmetric information. The standard example is the 

“landlord-tenant-dilemma”; if the tenant pays the energy bill, the landlord will not have any 

incentive to carry out any energy efficiency investments in the building. Alternatively, if the landlord 

pays the energy bill, the tenant will not have any incentive to reduce his energy usage. 
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1.2 Market barriers 

Transaction costs: This includes all the additional costs that are required for a transaction to take 

place (e.g. effort, time, money). Are these cost to a larger extent born by the buyer, it would result in 

a higher total cost than the actual transaction price. This could, depending on the price sensitivity, 

result in an overall lower demand (e.g. for energy efficiency measures). 

Uncertainty: All estimations of future benefits are more or less uncertain. Energy efficiency 

investments include uncertainty factors such as: Future price development of energy, technical risk 

(will the technical system work as predicted?) and technical development (will the technical 

development enable a better investment opportunity in the future?). In all, these factors have an 

impact on the profitability of conducting energy efficiency investments and can result in postponed 

energy efficiency investments.   

Capital Constraints: Firms access to capital is often limited, especially for small and medium-sized 

firms. This limitation forces the company to prioritize among different investment options and 

investments in line with the company’s core business and/or with shorter pay-off periods are usually 

preferred. As energy efficiency investments may not necessarily be in line with the core business 

strategy and/or usually have longer pay-off periods, these investments may be neglected (SOU 

2008:110, 2008; Swedish National Board of Housing, Building and Planning, 2005; van Soest and 

Bulte, 2001; Schleich, 2009; IEA, 2007). 

1.3 Is there an energy efficiency gap? 

Levine et al. (2007) argue that there is a big, profitable, energy saving potential within the real estate 

sector. However, as argued by Jaffe and Stavins (1994), the size of this potential gap mainly depends 

on the viewpoint, technical or economic. The authors suggest two separate starting points, economic 

and social. From an economic standpoint, increased energy efficiency could be achieved by 

eliminating market failures and market barriers, as shown in figure 1 below. From a social 

perspective, a slight increase in energy efficiency investments can be achieved by eliminating the 

market failures that passes the cost-benefit criterion. If environmental issues were taken into 

account, a higher level of energy efficiency would be justified.  
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Figure 1: Illustration of Energy efficiency gaps (Jaffe and Stavins, 1994)  

As illustrated by figure 1, the “Hypothetical potential”-level can only be reached by removing all 

market failures/barriers. The authors argue that this level of energy efficiency is impossible to 

achieve and even not desirable due to the large cost that would be required to implement the 

necessary government regulations. 

As shown, estimating and defining an energy efficiency gap is a hard task. Profu (2008) have tried to 

estimate the energy saving potential in the built environment in Sweden. In the baseline case, the 

“technical” potential gap 2016 would be around 34 TWh, 22 percent of the average annual base year 

(2001-2005) usage. Spontaneous efficiency measures (e.g. replacing malfunction equipment) are 

assessed to result in an increased energy efficiency of 8 TWh, which leaves a gap of 26 TWh, about 

17 percent of the average annual base year (2001-2005) usage. About 10 TWh of the remaining gap 

was assessed to be due to transaction costs, split incentives and investors myopia. The remaining 

part, 16 TWh, is mainly due to remaining hinders which was deemed too difficult to quantify. 

This thesis focuses on the economic aspects of environmental and energy efficiency issues in the 

Swedish commercial real estate sector. The purpose is to add knowledge about how different actors 

in the real estate sector respond to building’s environmental/energy performance, mainly focusing 

on barriers, actions and economic outcome/impact. 

2. “Green” buildings and environmental assessment systems 

The term “sustainable development” can be derived to the Brundtland Commission, which lay forth 

the following definition: "Sustainable development is development that meets the needs of the 

present without compromising the ability of future generations to meet their own needs” (WCED, 
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1987). Further definitions of “sustainability” is: “Sustainability is the principal of seeking to avoid, 

minimize, and/or mitigate adverse current and future social, environmental and economic impacts 

(externalities)” (Runde and Thoyre, 2010).  However, as sustainable development is difficult to 

evaluate, a “triple bottom line” framework has been elaborated in order to assess sustainable 

development. This framework focuses on economic, social and environmental performance (Slaper 

and Hall, 2011). Kohler (1999) argues that this approach can be applied within the built environment, 

where economic sustainability refers to investment and maintenance costs, environmental 

sustainability refers to the protection of the ecosystem and usage of resources, and social 

sustainability refers to human wellbeing/health issues, as illustrated in Figure 2.  

 

 

Figure 2: Illustration of “Sustainable Real Estate” (Bienert et al., n.d.) 

As of today, there is no standard definition of what constitutes ”green” building. The U.S. 

Environmental Protection Agency (EPA) uses the following definition: “Green building is the practice 

of creating structures and using processes that are environmentally responsible and resource-

efficient throughout a building's life-cycle from siting to design, construction, operation, 

maintenance, renovation and deconstruction. This practice expands and complements the classical 

building design concerns of economy, utility, durability, and comfort. Green building is also known as 

a sustainable or high performance building.”  Kibert (2008) defines green building as: “healthy 

facilities designed and built in a resource-efficient manner, using ecologically based principles”. 

Further definition of sustainable (green) building is given by Royal Institution of Chartered Surveyors 

(RICS): “Sustainable buildings should optimise utility for their owners and occupiers and the wider 

public, whilst minimising the use of natural resources and presenting low environmental impact, 

including their impact on biodiversity” (RICS, 2009). In order to evaluate a buildings environmental 
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performance with a more straightforward approach, multiple environmental assessment systems 

have been developed.  

2.1 Environmental assessment systems 

The main focus of an environmental assessment system is to evaluate a buildings environmental 

performance in an easy manner. This improves the transparency on the market, as well as creates a 

common standard of how to measure environmental performance. Internationally, the American 

assessment system Leadership in Energy and Environmental Design (LEED) and the British scheme 

Building Research Establishment Environmental Assessment Method (BREEAM) are the most 

recognized. In Australia, the environmental assessment system Green Star have been in use for a 

about a decade and since a couple of years ago Sweden and Germany have also developed national 

assessment schemes of their own (Miljöbyggnad and DGNB, respectively). Additionally, other 

countries have developed national systems, for instance France (HQE), Norway (Økoprofil) and 

Finland (PromisE). The environmental assessment systems are not static tools, but instead are 

revised over time, as new versions are introduced. In Sweden, BREEAM, LEED and Miljöbyggnad are 

most commonly used for evaluating environmental qualities in the built environment. These systems 

are explained more thoroughly below.   

BREEAM 

The first BREEAM scheme was introduced in the beginning of the 1990s in Great Britain. The 

founding organization was the Building Research Establishment (BRE) who, in corporation with U.K. 

Green Building Council (UKBGC), still administrates and develops the BREEAM schemes (Saunders, 

n.d.; Guy, 2008)  

The BREEAM system assesses the following building attributes: 

– Management 

– Waste 

– Health and Wellbeing 

– Pollution 

– Energy 

– Land Use and Ecology 

– Transport 

– Materials 

– Water 

– Innovation 

Within the BREEAM system, different schemes have been developed in order to properly assess new 

construction (e.g. offices, retail) as well as existing buildings. By using a “Bespoke” scheme, buildings 

that do not fit the standard schemes can be assessed. This scheme, as well as the international 

schemes, can be used to assess buildings not located in the United Kingdom. In addition, countries 

are able to develop their own versions of the BREEAM system, in co-operation with BRE Global.  

The BREEAM schemes have five different grades of certification: Pass, Good, Very Good, Excellent 

and Outstanding. The following procedure is followed when a building’s rating is calculated; first 

each individual aspect points’ are summarized (as a percentage of the aspects total score). In the 

second step, these scores are weighted in accordance to the aspects predetermine significance. 

Third, the weighted scores are summarized and eventual innovation points are added. Before the 

building is rewarded with a certificate, the building has to comply with the schemes minimum 
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requirements, which gets tougher for the higher certificates. This procedure is also illustrated in 

figure 3 below (BRE, 2010).  

 

 

Figure 3: Example of BREEAM score and rating calculation (BRE, 2010)  
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LEED 

The U.S. Green Building Council (USGBC) launched the first LEED scheme in 1998. LEED assesses the 

following building characteristics when evaluating the environmental performance:  

− Sustainable sites 

− Water efficiency 

− Energy and atmosphere 

− Materials and resources 

− Indoor environmental quality 

− Innovation and design 

− Regional priority 

 

The LEED system consists of different schemes that are designed for assessing commercial, 

residential and institutional buildings. In addition, the schemes have been developed in order to 

assess the different stages of a building’s lifespan, as illustrated by Figure 4 below. 

 

 

Figure 4: An overview of the different LEED schemes. (Source: www.usgbcga.org, Accessed: 2012-10-04) 

There are four different levels of LEED certificates: Certified, Silver, Gold and Platinum. Each 

individual category, with the exception of “Innovation and design” and “Regional Priority”, has a 

minimum of one prerequisite that needs to be fulfilled in order to obtain a LEED certificate. The LEED 

system does not use any individual category weights, as the BREEAM system does. Instead the points 

are allocated over the different categories in accordance to their potential environmental impact and 

human benefits. For the final evaluation of the building, all points are summarized into a final score 

which determines the certification level (USGBC, 2012).  

Miljöbyggnad 

The Swedish environmental assessment system “Miljöbyggnad” was developed within the “ByggaBo-

Dialogen” framework, an association between the Swedish industry and governmental institutions. 

The scheme was introduced in 2009 and since 2011 the Sweden Green Building Council (SGBC) has 

governed it. 

“Miljöbyggnad” can be used to assess new constructions, existing buildings and major renovations. 

The system was initially developed for assessing existing office, multi-tenant and school buildings, 

but has now been adapted to assess retail, hotel etc. The system assesses the following 

environmental parameters: 
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– Energy 

– Indoor environmental quality 

– Building material and chemical substances 

The system has the following structure: Each environmental parameter consists of a number of 

aspects, which in turn are divided into different indicators. These indicators are made up by specific 

classification criteria’s. Each criterion is graded in accordance to the following scale: Gold, Silver, 

Bronze (Built in accordance with present building standards) and Assessed (fail to fulfill present 

building standards).  

Assessment of the building follows this three-step process: 

1. Indicator to Aspect  

The lowest graded indicator will decide the Aspects overall grade.  

 

Aspect Indicator Grade Air quality grade 

 

 

Air quality 

Amount of Radon Silver  

Bronze Ventilation Gold 

Amount of nitric oxide in 

indoor air 

Bronze 

 

2. Aspect to Environmental Parameter 

In this phase, it is the majority of the underlying Aspects individual grades that determine the 

Environmental Parameters overall grade. However, none of the included Aspects’ grades can 

be more than one-step lower. If so, the Environmental Parameter grade is lowered. 
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Environmental 

Parameter 

Aspect Grade 

 

Indoor environmental 

quality grade 

Indoor 

environmental 

quality 

 

Air quality Bronze  

 

Silver 

Thermal climate Gold 

Day light Silver 

Dampness Gold 

Legionella Gold 

 

3. Overall assessment of the building 

In this final step the lowest Environmental Parameter determines the overall building grade. 

 

Environmental 

Parameter 

Grade Overall building grade 

Energy Gold  

Silver Indoor environmental 

quality 

Silver 

Building material and 

chemical substances 

Gold 

 

The building assessment is thereafter valid for a maximum of ten years (SGBC, 2012a). 

Overview of the different schemes 

The environmental assessment systems have been developed in order to capture the essence of 

“green” or sustainability. As this is a very abstract term, the above-mentioned systems have their 

differences. In addition, the systems are largely affected by the regional environmental issues and 

building codes. This makes a comparison between the systems difficult. However, the different 

schemes show some similarities. The LEED and BREEAM systems have similar, broader, framing while 

“Miljöbyggnad” have a narrower framing. In addition, LEED/BREEAM also assesses indirect 

environmental effects (e.g. bicycle and changing rooms that could encourage more bike riding), while 

“Miljöbyggnad” mainly focus on direct measurable environmental impact. The systems also differ in 

how the overall grad for the whole building is set.  

A critique against the environmental assessment schemes is that they are too simplified, which 

results in that they not necessarily are properly founded in environmental science. As the systems 

consider a range of issues, ranging from daily building operating routines to long-term technical 

solutions, there is also a risk of sub-optimizations (Lilliehorn, 2012).      
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2.2 Energy assessment systems 

In addition to the above-mentioned environmental assessment systems, a number of schemes that 

only assesses the building energy performance exist. In Sweden, the EU Energy Performance 

Certificates (EPC) and EU GreenBuilding (GreenBuilding) are the two most commonly used schemes. 

The EPCs was introduced via the European Union (EU) directive on the Energy Performance of 

Buildings and is mandatory to undertake as it has been implemented into Swedish legislation. The 

GreenBuilding scheme is however a voluntary scheme, launched by the EU.  

EU Energy Performance Certificates  

The main purpose with the EPC scheme is to assess a building’s energy performance and forward the 

result to the different stakeholders in a straightforward manner. The process has to be undertaken 

by an accredited, third-party assessor. In Sweden, the result of the EPC is presented as the exact 

annual energy usage per square meter (weather corrected), which is also presented on a grading 

scale from “low” to “high”. In addition, the EPC also present comparison values for similar existing 

buildings (location, age and design-wise) as well as current building standards. Moreover, the EPC 

suggests improvements that should be cost efficient. The suggested improvements are divided into 

three different sub-categories; Construction, Technical installations, Operation and control measures. 

When finalized, an EPC is valid for ten years (Swedish National Board of Housing, Building and 

Planning, 2008; Swedish National Board of Housing, Building and Planning, 2009).  

All commercial buildings (with exceptions of special purpose buildings such as defense premises) 

should have been certified as of 2009. Nevertheless, by February 2012 just about 50 percent of the 

commercial building stock had undergone an EPC (Swedish National Board of Housing, Building and 

Planning, 2012a). This delay is due to a number of reasons: First, the directive was not implemented 

into Swedish legislation until 2006. In addition, the process of accrediting energy assessor was 

bureaucratic. Altogether, this resulted in a shortage of accredited energy assessors. Second, as many 

market participants did not request the EPC, the willingness to fulfill the directive could be 

questioned. Third, the supervision of the directive has not been ideal (Swedish National Audit Office, 

2009; Swedish National Board of Housing, Building and Planning, 2009; Swedish National Board of 

Housing, Building and Planning, 2012b). 

EU GreenBuilding 

The GreenBuilding is a certificate that indicates energy efficiency improvements. The initiative was 

launched by the European Union in 2004, as a mean to speed up the implementation of energy 

efficiency measures in the commercial built environment. As of June 1st 2010, the system is 

administrated by SGBC.  

The main condition for existing buildings to become GreenBuilding certified is to lower the current 

energy usage by at least 25 percent. For new construction, the requirement is a 25 percent energy 

usage reduction in comparison to current building regulation. In order to keep the certificate, an 

annual report (deadline 31 of January) concerning the energy management of the building/buildings 

has to be submitted to SGBC (SGBC, 2012b; SGBC, 2012c; SGBC, 2011). 
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3. Economic impacts 

Capital Cost 

The most common question regarding green buildings and environmental retrofits is: “How much 

does it cost?”. This is obviously a very relevant question, as construction/retrofitting costs have a 

great impact on a project’s revenue. Kats (2003) assessed the additional cost for a LEED certified 

building to be about two percent of the conventional building cost. For the highest certificate level 

an additional capital cost of 6.5 percent was needed. The additional cost is mainly due to increased 

architectural and engineering design time. Kats (2003) also emphasize that the earlier the green 

features are integrated into the process, the lower the additional cost will be. A study in the U.K. 

showed similar results; the lower BREEAM ratings required just about a two percent capital cost 

increase while an additional cost increase of about seven percent was needed to meet the 

requirements for the higher certificate levels (EMEA, 2009).  

Rents/Sales prices/Market values 

“Green” features, such as improved energy efficiency, improve indoor environment etc. should 

generate direct economic benefits (e.g. increased sales prices, higher rents, higher occupancy rates). 

Studies have indicated rent as well as sales premiums for energy/environmental-assessed premises.  

Eichholtz et al. (2010) was one of the first empiric articles that found a significant relationship 

between certified (Energy Star1 or LEED) office buildings and increased rent levels/ higher sales prices 

(about three percent and 16 – 19 percent, respectively), in comparison to similar non-certified 

buildings. Then again, when looking at the green labels separately, no significant relationship was 

found between LEED-certified office buildings and greater sale prices/increased rents. This could 

either be due to a low number of observations or the fact that tenants/investors only are prepared 

to pay for increased energy performance, while disregarding other “green” features. Fuerst and 

McAllister (2011a) found similar results, with the exception that they also observed a rent premium 

(around five percent) as well as a sales price premium (about 25 percent) for LEED-certified buildings, 

in comparison to similar, non-certified, buildings. Moreover, Fuerst and McAllister (2011b) found 

that buildings labeled with both Energy Star and LEED certificates obtained even larger rent and sales 

premiums, 9 and 28 percent respectively. In addition, Eichholtz et al., (2010b) found that the rental 

drop after the economic crises in 2009 was lower in the “green” (LEED or Energy Star)  building stock, 

in comparison to the similar, non-certified, building stock. 

In the Netherlands, Kok and Jennen (2012) studied the relationship between energy efficiency (using 

EPCs) and rents. The study showed that “non-green” buildings (labeled D – G) had lower rents than 

“green” buildings (labeled A – C). A study in the U.K. found that BRREAM certificates had a positive 

impact on rent levels (about 23 – 30 percent) as well as sales prices (around 27 – 43 percent)(Chegut 

et al., 2011). However, when Fuerst and McAllister (2011c) investigated the relationship between 

EPC:s and market values and market rents in the U.K., they could not observe any significant 

relationship between superior EPC ratings and greater market rents/market values. 

                                                           

1
 American Energy rating tool 
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Tenants 

Are there certain tenants that prefer green premises? Eichholtz et al. (2010c) studied the American 

real estate sector and found that companies within the mining and construction sector, public 

administration and organizations employing higher levels of human capital are more likely to lease a 

green office. Reasons for this could be; to comply with the company’s CSR policy, it is “the right thing 

to do” or to reap the benefits of a superior indoor climate (which could have a positive impact on the 

employment productivity and wellbeing). Increased wellness among a company’s employees is 

essential as salary costs constitute the overall largest share of a company’s total costs (Woods, 1989 

cited in Armitage et al., 2011). However, studies have shown ambiguous results regarding 

employment wellness/productivity in green buildings. For instance, Armitage et al.  (2011) show that 

employees do not believe that the “green” office indoor environment has a significant impact on 

their health and productivity. In addition, a South African study showed that workers in a green 

building did not perceive the indoor environment in a green building significantly better than the 

indoor environment in a conventional building (Thatcher and Milner, 2012). On the other hand, an 

Australian case study indicated improved perceived indoor environment, which for instance resulted 

in reduced average sick leave (Sustainability Victoria, n.d.). These somewhat ambiguous results could 

be explained by the fact that one’s work environment is very subjective and is affected by many 

different factors, not necessarily linked to the physical work environment.  

4. Integrating “green” in property valuation 

The value of green can be defined as: “the net additional value obtainable by a green building in the 

market compared to conventional or non-green properties” (Bienert et al., n.d.). Lorenz and 

Lützkendorf (2008) argue that that this value is due to financial benefits (direct and indirect) or 

reduced property (investment) risk. The authors argue for the following link between reduced risk 

and “green” characteristics: 
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Table 1: Examples of links between “green” characteristics and reduced risk (Lorenz and Lützkendorf, 2008) 

Runde and Thoyre (2010) argue for a three-step model when integrating “green” criteria’s into real 

estate valuations: 

1. Assess Market Uptake of Sustainability 

In this initial step relevant local market stakeholders are identified and assessed. These can 

be divided into three different categories; policy makers (government and non-government 

organizations), property owners and end-users (tenants and “owner-users”). The main idea is 

to classify the market as a so-called “Sustainability-Oriented” or “Not Sustainability-

Oriented”. The following characteristics’ is, amongst others, assessed in order to classify the 

local property market:   
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Table 2: Characteristics of Not Sustainability-Oriented (NSO) and Sustainability-Oriented (SO) markets (Runde and 

Thoyre, 2010) 

2. Categorize the Subject 

The focus is to assess the valuation object and the comparable buildings characteristics’. The 

main idea is to categorize the building as a green or conventional (brown) building. As this 

procedure is completed, a 2*2 matrix is formed, as the green/brown building could be 

located in a Sustainable/Not Sustainable-oriented market (see figure 5 below). 

 

 

Figure 5: Valuation matrix (Runde and Thoyre, 2010). 

As the real property been analyzed and placed in a right square, adjustments of the 

“comparables” can be undertaken in accordance to the following scheme below: 
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Table 3: Sustainability valuation impact grid (Runde and Thoyre, 2010) 

3. Monitor over Time 

Runde and Thoyre (2010) also stress the importance of “getting the big picture”. The main 

focus is to monitor trends regarding sustainability, for instance changes in national 

environmental targets or improved standards/regulations for company’s sustainability 

reporting (e.g. the Global Reporting Initiative’s Construction and Real Estate Sector 

supplement (GRI-CRESS)). 

However, it has to be stressed that appraisers do not “make the market”. As financial benefits and/or 

tenant productivity gains are difficult to quantify, a local green market premium may not be 

observable. The main issue for real estate appraisers is the lack of market transactions of green 

buildings. Furthermore, the additional cost for “greening” a building may not necessarily result in a 

higher building value. This is because the willingness to pay for these improvements may differ in 

different property markets. As such, the appraiser cannot simply add a “green” premium when 

valuing the premises.  However, it is argued that information from EPCs and LCCA (Life Cycle Cost 

Analysis) could be used to improve the quality of real estate appraisals (Bienert et al., n.d.). 

5. Method in included studies 

In this thesis, both a qualitative and a quantitative approach have been used. The first paper 

(“Difficulties in changing existing leases – one explanation of the “energy paradox”?”) uses an action 

research approach, which often is used to study one organization, or smaller parts of multiple 

organizations, in depth. This qualitative approach has two objectives; to study and at the same time 

improve the studied object (“client”) (Kock, 2011). As such, the researcher is not a neutral observer. 
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This could of course be a potential problem, as the mindset of the researcher may be to find and 

overcome obstacles. However, it also gives the researcher a chance to test his theories in practice, to 

be in “the front line”, instead of having a more passive role in a research project.  

When conducting an action research project, the most common method for gathering data is the 

participant observation method, which comprises a scheme of synchronized analysis of agreements, 

interviews and direct participation/observation (Denzin, 1989 cited in Flick, 2009). As in all qualitative 

research, the researcher will have an effect on the studied subject, for example, when being present 

at meetings or conducting interviews. Even so, I still believe that the researcher can give a fair picture 

of the studied “client”, especially if he or she has is working in a larger research group. I believe that 

the great advantage with this research approach is the close link to the studied object. The main 

disadvantage with the qualitative method approach is that it is more difficult to generalize the results 

(McEnery and Wilson, n.d.).  

The second paper (“Is Energy Performance Capitalised in Office Building Appraisals? ") used an 

econometric approach to investigate if energy performance had an impact on office buildings’ 

appraised market value. Preferably, it would have been more interesting to investigate sales prices, 

as these could reveal the true willingness to pay for greater energy performance. However, this 

information was not available. The main issue with using appraisals is the impact of smoothing over 

time. This is mainly due to the fact that appraiser use past estimations of market values when doing 

present appraisals. This is of course a drawback, but I still find it interesting to study how appraisers 

regard energy efficiency. The data used for this study was anonymized, and therefore some 

information had to be rounded off, normalized or omitted. The main effect of this is that some 

variables were omitted from the model, which would have been interesting to include. However, I 

believe that the marginal effect of these omitted, normalized or rounded off variables is limited for 

this study. As in all quantitative research, the possibility of errors in the measurement of the 

different variables is present, as well as errors depending on "the human factor" in the handling of 

the data (Lind, 2012). The main advantage with a quantitative research method is that the results can 

be generalized to a larger population. However, for this to be true the sample has to randomly 

selected from the larger population (McEnery and Wilson, n.d.). As this study is dependent on 

economic data from IPD Nordic, this condition may be violated.  

6. Articles included in the licentiate thesis – main results and general 
reflections 

Paper 1: “Difficulties in changing existing leases – one explanation of the 

“energy paradox”?” 

Magnus Bonde 

Introduction 

Economic theory tells us that rational market actors will undertake all investments that result in a 

positive net present value (NPV). However, it is often argued that seemingly profitable energy 

efficiency measures are not being undertaken in the real estate sector and therefore it is argued that 
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an “energy efficiency gap” exists. From an economic perspective, this gap is due to “market 

failures/barriers”, for instance asymmetric information, split incentives (often referred to as the 

“landlord-tenant-dilemma”) and transaction costs. In theory, collaboration between a tenant and 

landlord should result in a more efficient energy usage in the built environment. 

Purpose 

The main purpose with this project was to identify obstacles to a more efficient energy usage in the 

commercial office-building sector in Sweden. In addition, the project had a goal of implementing a 

“green” lease in order to overcome these, or at least some of these, barriers.  

Method 

This project had a “two-case” study design, in which two commercial office buildings in Stockholm 

where chosen. The project had the characteristics of an action research project, as the main 

objectives were to gather new knowledge and to improve the studied object. The main source of 

information was gathered through participatory observation, which includes a simultaneous analysis 

of documents (leases, maintenance agreements), conducting interviews with the different parties 

and direct participation at meetings.  

The main reason for choosing a “two-case” study design was that, even though the cases had 

similarities (e.g. single-tenant occupation and technical standard), the leases set-up and the 

management of the building maintenance differed. By including both cases it was possible to observe 

how this effected the outlining of the” green” lease.  

The project was divided into four different phases: First, a pre-study/literature review. Second, 

outlining of an additional agreement (“green” lease) that could create better incentives to reduce the 

buildings energy usage. Third, implantation of these agreements (and routines) and lastly, evaluating 

the effect of the new agreements and routines. 

Key Findings  

The principal result in this project was that no new agreements/routines were implemented. The 

study showed that complex contracts involving different parties easily create so called “split 

incentives”, which can be very hard to resolve by additional agreements. This could be one 

explanation to why some profitable energy efficiency investments are not being realized. 

Furthermore, the study showed that the building owners were quite risk averse, in the sense that 

they were reluctant to conduct energy efficiency investments with longer pay-back periods than the 

current lease term. As Swedish commercial leases have a short contract length, this myopic view 

hampers energy efficiency investments with longer pay-off periods. An additional result from the 

study was the emotional aspect, from the tenant’s point of view, to invest in somebody else’s 

property. In general, the tenant considered building improvements to be the landlord’s 

responsibility. All in all, a conclusion that could be drawn is that the separation of building ownership 

and usage may have a negative impact on the leased commercial building stock’s energy 

performance.  



18 

 

Paper 2: “Is Energy Performance Capitalised in Office Building Appraisals?”  

Magnus Bonde & Han-Suck Song 

Introduction 

In the strong form of market efficiency, the price of a commodity will reflect all available information 

about the asset. Nevertheless, different market failures/barriers may hinder the efficiency on the 

market, making it more or less imperfect. Consequently, prices may not reflect the information at the 

market, which may result in an inefficient resource allocation. As energy costs account for rather 

large share of the overall building maintenance costs, a more energy efficient building should 

generate a greater market value, via a greater net operating income, ceteris paribus.  

Purpose 

As Sweden has implemented the EU directive on the Energy Performance of Buildings, all commercial 

buildings (with some exceptions) should have an Energy Performance Certification (EPC). The 

intention with the EPC is to demonstrate the building’s overall energy performance in a 

straightforward manner. This makes it easier for market actors to estimate the buildings energy 

performance, which in the end should be reflected in the market value. The objective with this paper 

was to examine if the EPC rating had an impact on commercial office buildings’ market values.   

Method 

This paper had an econometric approach, in which a model was elaborated in order to estimate the 

EPC impact on the buildings’ market value. The dataset consisted of a panel dataset, in which 

economic data from IPD Nordic had been matched with EPC data from the Swedish National Board of 

Housing, Building and Planning. 

Key Findings  

The overall result was that the EPC rating had no impact on the commercial office buildings’ market 

values. The study indicated that rents, “time of valuation”, changes in vacancy rates, location and 

“low building age” had the greatest impact on assessed market values. This result could be due to 

that the correlation between energy usage and maintenance costs is low. Further explanation could 

be that the specified model suffers from multicollinearity, as the effect of improved energy efficiency 

cannot be separated from the building age or rent 

7. Future research 

As this thesis show, energy efficiency measures seem difficult to integrate and evaluate to the full 

extent within the real estate sector. Therefore, future research will focus on how “green” features 

could be integrated in the real estate valuations procedure, in order to evaluate these features in a 

more correct way. First, the initial focus will be on how market actors, such as real estate appraisers, 

lenders, etc. perceive this phenomena. Second, it will be studied how information regarding building 

environmental performance could be integrated in the valuation procedure. Further, it will be 

studied if concepts such as “market worth” could be an interesting complement to the market value 

concept. 
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It is also important to assess the actual performance of green commercial properties, similar to what 

has been done in Zalejska-Jonsson (2011). One alternative is to have a quasi-experimental approach, 

in which “green” (certified in accordance to at least one of the general environmental assessment 

systems used in Sweden) buildings are “matched” with very comparable conventional buildings, 

similar to an experiment and control group. However, in reality there are no perfect matches and 

therefore a number of pairs are needed in order to cancel out other differences. Nevertheless, this 

approach could be an interesting complement to the more common quantitative research studies. 
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