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Abstract 
 

The trend that started with Green Building has moved on into Sustainable Building. But how 

do we know that something is really sustainable? This project started out with the intention 

to find a small set of performance indicators for commercial buildings, which could be 

continuously measured and monitored over time, which would give a good indication of the 

level of sustainability of the building and as such, and be presented as an additional part in a 

valuation. Since it has been shown several times over by now that properties that can prove 

they are sustainable generate a higher market price, these performance indicators would be 

interesting from the perspective of a valuation professional. In order to find these parameters, 

the project began with three of the international environmental certification systems and one 

Swedish system, to study which parameters are considered important in these systems. 

Following that study, surveys and interviews within the real estate business in Sweden 

provided an insight into how performance is measured today. Lastly, by combining those 

studies with a review of the sustainability information considered important by the Royal 

Institute of Chartered Surveyors (RICS) from a valuation professional’s point of view and an 

updated literature review, a simple set of indicators could indeed be identified. There is 

however, still a problem with defining their actual impact on market price. Other authors have 

come to the conclusion that although sustainability can be measured to some extent, 

incorporating that information into valuation of the property in a statistical secure way is not 

yet possible. We need to increase our knowledge about the performance of our built 

environment and the presented key performance indicators in this thesis would help us do just 

that. We can also see that real estate owners in many cases already gather much information 

about their buildings, but they lack the incentives to share that data with others. 

  



4 
 

Sammanfattning 
 

Trenden som startade med grönt byggande har gått över till hållbart byggande. Men hur kan 

vi veta och avgöra huruvida något faktiskt är hållbart? Det här projektet startade med en 

intention att hitta en kort lista med prestandaorienterade indikatorer för kommersiella 

fastigheter, som skulle vara möjliga att mäta kontinuerligt över tid, som skulle ge en tillräckligt 

bra bild av hur hållbart byggnaden presterade och som därigenom skulle kunna bli ett 

användbart tillskott till en fastighetsvärdering. Då det vid det här laget har visats vid ett flertal 

tillfällen att en byggnad som kan bevisa att den är hållbar, antingen genom certifikat eller 

annat, kan generera ett högre marknadspris, så skulle dessa parametrar vara intressanta för 

en fastighetsvärderare. För att finna och identifiera dessa parametrar så inleddes projektet 

med en studie av tre internationella och ett inhemskt certifieringssystem för kommersiella 

byggnader som alla var vanligt förekommande i Sverige. Syftet var att studera vilka parametrar 

som dessa certifieringssystem valt att fokusera på, och som de därmed ansågs vara viktiga 

indikatorer för en hållbar fastighet. Nästa logiska steg var att genom enkäter och intervjuer 

inom branschen ta reda på hur byggnaders prestanda mäts i dagsläget. Avslutningsvis, genom 

att kombinera dessa studier med en granskning av den hållbarhetsinformation som the Royal 

Institute of Chartered Surveyors (RICS) ansåg viktigast för deras medlemmar att förhålla sig till 

i en fastighetsvärdering och en uppdaterad litteraturstudie, så var det möjligt att identifiera en 

kort lista med indikatorer för en byggnads prestanda. Det kvarstår däremot en problematik 

med att avgöra dessa indikatorers påverkan, och magnituden av sagda påverkan, på ett 

marknadspris. Andra forskare har dragit slutsatsen att även om hållbarhet kan mätas i viss 

mån, så är det i dagsläget omöjligt att införliva den informationen i en fastighetsvärdering på 

ett statistiskt säkerställt sätt. Vi behöver öka vår kunskap om prestandan på vår byggda miljö 

och den lista med indikatorer som presenteras i den här uppsatsen skulle kunna hjälpa oss att 

göra just det. Vi har också sett att fastighetsägare och operatörer i flera fall redan samlar in en 

stor mängd data om sina byggnader, men de saknar incitament för att dela med sig av den 

informationen till andra. 
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1. Introduction 
 

Seeing the effects of human activity on the environment started the movement for protecting 

and preserving the environment several decades ago, but it took a long time to realize just 

how dire the situation actually was. In 2013, UN presented a report that gave clear messages 

on how our attitude towards the environment need to change, produced by the International 

Panel for Climate Change (IPCC) (Stocker, et al., 2013). The growing awareness of how human 

actions are reflected in the environment and the consequences of those actions made it 

impossible to continue to build our houses, stores, offices and restaurants without paying 

attention to the environment.  

Around the same time as the IPCC report, the real estate and construction industry started to 

realize that building green was also beneficial, producing lower energy costs and more efficient 

use of materials (Wheeler et al., 2013). After the awareness was raised, people and businesses 

were also prepared to pay more for a property that could show it had a small ecological 

footprint. But people soon saw the need for a more holistic approach, since if the building was 

“green” but not beneficial for society, it did not live up to its potential. The concept of 

sustainability grew, based on three individual “legs”: environmental, social and economic 

sustainability. The term sustainability in this context is older than that discussion and is usually 

still defined by “meeting the needs of the present without compromising the ability of future 

generations to meet their own needs” made famous by the Brundtland Commission in 1987. 

Even if the definition of environmental and social sustainability can be put in writing, it is still 

unclear what it actually means. Many institutions and researchers worked on different 

schemes in order to assess the sustainability of our built environment. The results are a 

multitude of sustainability assessment schemes, such as LEED, BREEAM and DGNB and several 

academic articles on their effectiveness. In order to keep with the times, all these schemes 

also needed to periodically upgrade their certificates, effectively multiplying the total amount 

of certificates to keep track of. This is something that Lützkendorf et. al. (2012) has raised 

warnings for, meaning that the sheer number of available certificates might confuse the 

market and lessen the impact they have. As mentioned later in this thesis, there are indications 

that this is not the case in Sweden, a key representative from one of the larger companies in 

Sweden also expressed a belief in upcoming legislation concerning sustainable buildings, 

something that was addressed by Lützkendorf et. al. as well in the same article. 

Early efforts by institutions were to a large extent focused on new construction and major 

refurbishments, trying to answer the question of how we go about constructing an 

environmentally friendly building. It did not take long before an increased interest concerning 

the possible effects these schemes and environmental performance might have on property 

value were raised. But valuation is considered a reactive activity and there were no data 

around to help the valuer to include sustainable performance in their valuation. At this point, 

the academic world and business professionals called out for more information. How do we 

tell if a building is performing in a sustainable way and how does that information actually 
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impact the value of the building? In order to be able to answer these questions, we need 

access to much more information. We need access to information on the performance of the 

buildings together with the transaction price to be able to see a possible connection. If we are 

to assess the performance of a building we need measurable and trustworthy parameters that 

are accessible and understandable.  

The main goal of this research project is to identify a short set of parameters that are easy to 

use and understand, technologically available, that give us information on the environmental 

performance of both new and old buildings on a more continuous basis and that can be of 

interest for valuation professionals in that they can be expected to have an impact on market 

price. The parameters will focus solely on the performance of the building once it has been 

commissioned, meaning that the construction phase is not to be addressed by them, there are 

other assessment schemes already in place that adequately describe that. They will also not 

reflect the geographical position of the building. The work that has been done to achieve this 

goal can be broken down into three efforts: 

 The study and description of some of the more popular assessment schemes used in 

Sweden in 2014 in the context of performance in existing buildings, reviewing how the 

institutions behind these schemes view sustainable performance over time.  How are 

performance measured initially and how is it followed up over time? 

 Investigation of how the environmental performance of commercial buildings in 

Sweden today is measured and monitored. Which technologies are available for 

measuring performance in buildings? What is the industry’s attitude towards 

certification systems and environmental work?  

 Exploration of the extent that these measurements and metrics of sustainability could 

contribute to the valuation of a property and see if a clear set of sustainability metrics 

could be distinguished that provide enough information about the performance of the 

building and are likely to have an effect on price.   

The development of the thesis went from studying different environmental certificates and 

moved forward by looking at the present state in Sweden by studying some of the more 

advanced buildings in Sweden, and the behavior of some of the larger real estate owners; how 

they measured, monitored and operated their buildings. The work revealed a big interest in 

sustainability and those that had not seen the benefit on operations from close monitoring 

was hoping for it, a benefit that has been showed before by the likes of Wagner et. al. (2013). 

They showed, by referring to a German study that constructing a very energy efficient building 

does not have to be more expensive, it does not have to cost more to commission, but also 

that the impact on occupant satisfaction is not necessarily positive, if it is perceivable at all. An 

appropriate monitoring, measuring and ongoing commissioning have the potential to have a 

huge impact on operation and energy performance (Wagner et. al., 2013). 

Finally going into the area of how to accurately determine the value of sustainability, the third 

article looked to RICS and their sustainability checklist and other previous literature. Value and 
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sustainability have been an intensively studied topic over the last few years, with several 

researchers trying to create mathematical models and valuation methods in order to 

incorporate sustainability in the value of a property. It has shown to be very difficult and has 

also provided unexpected effects, such as in Australia (Warren-Myers, 2012) where valuers 

claim they put emphasis on sustainability, but it seems they know very little about the subject 

and because of that are slowing down the rate of sustainable development. The issue of 

sustainable development is critical for our society on both a regional and a global scale so 

these questions of how to work with the value of sustainability is very important, so that it 

does not become something that is considered unreliable or a risk. 

2. Theoretical framework and earlier studies 
 

The theory around green and sustainable buildings has grown very quickly in recent years. 

Although effective use of natural resources and a higher concern for the environment has had 

a place in the spotlight since the seventies, the environmental and social aspects of our built 

environment, apart from energy savings, was not explored very much until the late nineties. 

After that, the literature has exploded, and it is interesting to take a look at the literature that 

precedes the articles presented in this thesis. Two academics that have been very important 

for the development of the literature in the area of green and sustainable buildings are David 

Lorenz and Thomas Lützkendorf, which is why also interesting to follow their publication over 

the last decade, together with some additional views. 

Kohler and Lützkendorf early saw the need for a Life Cycle Analysis (LCA) approach if one was 

to talk about sustainability, but in the process of trying to create a tool for LCA assessment for 

buildings, they also began to see the major difficulties in creating such a tool. The main issue 

usually being lack of information and lack of access to information (Kohler & Lützkendorf, 

2002). 

At the Pacific Rim Real Estate Society conference in 2004, Kimmet and Boyd addressed the fact 

that in order to capture the aspects for environmental and social sustainability as well as 

economic sustainability, there was a need for environmental and social metrics. They also 

address several of the issuers surrounding social and environmental assessments. The lack of 

commonly accepted definition of social sustainability only being one of the major ones. The 

goal is still to try and calculate the added value of these dimensions when assessing a property, 

and they give warning to the method of a single standard multiplier, and advocate developing 

several different metrics in order to create a more stable system of calculating the 

sustainability value, or triple bottom line value as they speak of (Kimmet & Boyd, 2004). 

In 2005, Lützkendorf and Lorenz identifies a number of possible key performance indicators as 

a way to value sustainable buildings through measuring property performance. The result are 

34 different indicators spread over 16 different criteria for the existing buildings, with almost 

as many for the planned buildings. In their conclusions, they address the fact that the 
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environment and building research community need to agree upon a common terminology 

and that existing databases need to be extended, and new databases need to be created. In 

other words; there is still a lack of available information in order to properly draw any 

conclusions of the impact of sustainability on property value (Lützkendorf & Lorenz, 2005). In 

the same year, Assefa produced a doctoral thesis where he argued that using the existing 

expertise and assessment technology, it was not even possible to determine the path or the 

position of sustainable development, but it is possible to determine how unsustainable a 

certain performance is (Assefa, 2005), seemingly addressing the same point from another 

direction. 

A year later (2006), Lützkendorf and Lorenz present a paper that well summarizes the state of 

the research done within the field of sustainability assessment of commercial buildings. They 

address the most critical challenges for future research and the most difficult problems of that 

day. They also, again, presents a new system for the description and assessment of building 

performance. The main problems are still concentrated around lack of sufficient data, which is 

nothing strange, without access to data about the buildings, it is impossible to say much about 

what kind of performance adds value to a specific property. They also acknowledge that the 

popular LCA approach has mainly focused on newly constructed buildings, and is quite difficult 

to apply to existing buildings. Few of the LCA approaches also has the possibility to assess 

environmental and economic performance. But it is also not only a case of needing more data, 

it needs to be good data, data that is transparent, conclusive, comparable and standardized. 

In order to gain access to this data, they discuss the different benefits and risks of mandatory 

versus voluntary systems. Although they reach no specific conclusions in that area, they argue 

that the increasing trend around Corporate Social Responsibility (CSR) and Socially Responsible 

Investment (SRI) could heavily impact the possibility of access.  

At this point in time, there is a simultaneous demand for more complex and robust models 

that calculate with several criteria and for simple assessment processes and presentations. 

This has started the discussion about an “obligatory minimal list of assessment indicators”, 

preferably one that can be extended if needed (Lützkendorf & Lorenz, 2006). They conclude 

with observing that assessment tools that are limited to environmental consideration alone 

will not meet the requirements for sustainable development in the future, and that the focus 

in the future will shift from 'what is possible' to 'what is required'. When those articles were 

written, different assessment schemes were in abundance, several national versions are 

competing with a few international ones, and there is a tendency that the market does not 

really know what to do will all these systems. Cole (2006) looks at how different assessment 

schemes functions in shared markets and concludes that “coexisting assessment systems can 

benefit from each other and push the development further, but also confuse the market to 

the point where it gets lost in different versions of different assessment systems (Cole, 2006).” 

Ellison & Sayce proposes in 2007 a set of eight criteria by using focus groups and input from 

environmental specialists working within property. The criteria are: Accessibility, Building 

adaptability, Pollutants, Contextual fit, Energy efficiency (including climate control), Occupier, 
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Waste management and Water consumption. They also let the focus groups weigh these 

criteria, and probably as a result of the focus groups consisting of professionals within 

investment appraisal and valuation, a very high grade was given to Accessibility, which can 

easily be translated to location, something that is established as perhaps the most important 

aspect in valuation. The criteria are rather straight forward, but in some regards difficult to 

assess and in many cases impossible to measure. How do you measure things like “contextual 

fit” and “occupier”? 

In 2009, one of the first steps away from sustainability only as a possibly added value to a 

single property can be found in a paper by prof. Newell (Newell, 2009). He uses the information 

gained from a number of UK property companies that rank high in the SRI criteria (Sustainable 

and Responsible Investment) to create a number of performance indicators that can be used 

to create a 'socially responsible property investment index' for UK property companies. The 

paper is an interesting analysis of empirical data that shows that companies that rate high in 

SRPI (Socially Responsible Property Investment) can show a better performance than other 

similar companies over time. This is of course not a prediction of the future as Newell himself 

says, but in many ways it is similar to the 'Business Case for Green Building', that came out a 

couple of years ago, that clearly showed the financial benefits of building green, even if it is 

just the 'first stage in rigorously assessing the integrity and potential added value of SRPI in UK 

property companies' (Newell, 2009). In this case, it showed the benefits of placing high in SRPI 

categories. So, while specific indicators might not show it, there is a possibility of seeing added 

value in aggregated form for a portfolio. 

There was also another approach presented, perhaps as a response to that so much of the 

previous literature called out for more information, Pivo (2009) presented a number of metrics 

that where accessible simply by using google without any sort of membership involved. He 

first used what is called the Delphi process, thoroughly explained in the article, to produce the 

set of criteria, which was then presented to a panel of professionals that weighed the different 

criteria. Rather unsurprisingly, the biggest weight was given to criteria that affected location, 

and this particular information is also quite available online. Getting access to it however, does 

require effort for each property and Pivo does address this as a problem with this method. In 

his conclusions, Pivo advocates for combined efforts to collect data into databases that can be 

publicly accessed for further research and give property investors and managers better 

possibilities for rational decisions concerning environmental and social issues (Pivo, 2009). 

As Lützkendorf and Lorenz mentioned in 2006, at that time, most efforts were going into the 

standardization of the methodology in choosing KPIs, rather than the actual KPIs themselves. 

This was still the case in 2010, as can be seen by Shah, et al. (2010), even though the title 

“Selecting Key Performance Indicators for Sustainable Intelligent buildings” might have you 

believe otherwise. They do not provide any concrete KPIs, but they do come to the same 

conclusions as many before them, that appropriate capture of KPIs are essential to ensure 

sustainability. Aside from that conclusion, they also advocate strongly for a semiotic approach 

in the methodology, referring to Stamper (1996). 
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In 2011, Lützkendorf and Lorenz published two articles together in two separate journals. The 

first one (Lützkendorf & Lorenz, 2011) is rather straight forward and deals with the now 

common problem of not enough available information about our buildings. They also provide 

evidence that sustainability does indeed affect transaction price, but the magnitude of the 

effect is very hard to predict in a case-by-case scenario. This fact makes some of the popular 

methods of dealing with sustainability in valuation vulnerable to critique. One such critique is 

that the effect on transaction price is not valid over different geographical regions due to 

differences in quality and construction standards. They again ask for coordinated efforts to 

collect, store and make available the information about our buildings if we are to increase the 

collective knowledge about them and be able to more precisely relate sustainable 

performance criteria to value. Later that year (Lorenz & Lützkendorf, 2011) they published 

another article. This one took a good look on the history of publications in the subject of 

sustainability and properties, citing 31 articles and 10 different projects and initiatives and also 

dividing them into different categories, one being 'Performance measurement and reporting', 

of which there were nine cited articles between the years 2002 and 2009. This was part of the 

main purpose of the article, to systematically evaluate the existing approaches to sustainability 

and property valuation. This literature review provides them with agreement on eight different 

issues and four main reasons to include sustainability in valuation. They also provide 

suggestions for future work. They still make the relevant argument for more information in 

order to better find quantitative proof for cause and effect, but they also for the first time 

acknowledges the prospect that the perfect formula might not be possible. They say that there 

is little experience in coping with the environmental, social and cultural aspects of property 

assets when using financial analysis, and that there is a danger that financial variables are 

computed in isolation when there are impact from other variables on our every-day life and 

well-being. They even suggest a different and more comprehensive approach towards value, 

not as a replacement, but as an addition, because; “Consequently, aspects that are not directly 

measurable or not yet monetizable may also play a role in the property price formation 

process, i.e. the assessment of single buildings’ contribution to sustainable development or 

their “value” for society, culture and the environment slowly enhances and complements the 

other, more traditional drivers and components of property value. (Lorenz & Lützkendorf, 

2011)” 

The research in later years to a large extent acknowledge difficulties in putting a monetary 

value to sustainability, but also see that the need for sustainable development is imminent, so 

they have instead provided more philosophical discussions about value and work ethics. For 

example Hill & Lorenz, (2011) talk about the ethical responsibility one could possibly put on a 

valuation professional and how to perceive and account for natural resources. They say that 

“the challenge is to enable valuation professionals to make their judgement about the value 

of an asset in a wider context of value judgements on social, environmental and economic 

need” (Hill & Lorenz, 2011). Later as a follow up, Hill et. al. (2013) also give a philosophical 

view that provides an ethical framework for valuation professionals to work from. They 

acknowledge the fact that the economic incentives are not there to consider sustainability to 
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the extent that is necessary and that politicians have limited possibilities due to connections 

to public opinion and the market. Instead, they plead the professional body in the real estate 

market to re-evaluate their mission for economic growth and put a larger emphasis on 

providing use. They see the need for sustainable development, but have found it difficult to 

provide the necessary incentives for it in a market context (Hill et. al., 2013). 

Bonde writes in his doctoral thesis (Bonde, 2016) about how an added value can be noticed 

for green buildings, but that the specific impact is hard to determine. We have a need for more 

sustainable buildings as presented by IPCC report on climate change, but it seems that the 

economic incentives for landlords to fulfill the criteria for sustainable buildings are just not 

there to the extent that is needed for actual change to happen. There are to many 

uncertainties around the possible added value. Several other authors talk about the need of 

more information concerning our buildings, but the same thing goes here, the incentives for 

the owners are not large enough to take the extra cost associated with gathering that data. In 

order to help development move forward, a path could be to implement a small set of 

measurable metrics, that helps provide a more conclusive image of the buildings’ sustainable 

performance metrics that are easy and cheap to measure and monitor and do not rely on 

complicated and work intensive assessment schemes such as LEED or BREEAM. If the metrics 

are cheap and easy enough, the mere benefit of reducing risk could possibly be incentive 

enough while we wait for legislation to address the sustainability issue. 

This selection of articles have brought us up until today as far as assessing sustainability value 

of a specific property in concerned. But the questions and conclusions presented in these 

previous works invites the more philosophical question of value. In this, (Klamer, 2003) makes 

some very interesting points when it comes to the concept. A large part of the theory around 

sustainability is the potential added value to sustainability. But in those cases, value generally 

means 'increased market price'. It can be interesting to look at if it is really realistic and 

reasonable to try and calculate the environmental and social sustainability of a certain 

property in some currency or other, when economics is actually just one leg of the triple 

bottom line that is sustainability. As Klamer mentions, it is not the first time that one has tried 

to put monetary on something that has a much wider scope of value than just money; just 

look at the debate concerning the arts. Why this is usually the first step to attempt is not very 

strange according to Klamer, if everything can be expressed in monetary terms, then rational 

decisions become a matter of adding and subtracting. In the final notes of his article, Klamer 

mentions the difficulties of putting a monetary value to different kinds of human interactions 

and attitudes, which does not translate well into the subject of this thesis, but surely things 

like our planet, natural resources, wildlife, public health and safety are equally difficult to put 

an exact price on? 
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3. Method 
 

From the start it was decided to focus exclusively on commercial buildings in Sweden in order 

to have a scope that was manageable. As an employee of Skanska it was also important to try 

to keep as much of an objective eye as possible.  

The work done for this thesis started with desktop work concerning professional literature 

dealing with the more prominent certification systems used in Sweden in 2014 and what their 

approach looked like concerning systematic monitoring of certified buildings. As a source of 

information, the Swedish chapter of the global organization Green Building Council provided 

good access to the different certification systems, as guides and official documents are readily 

available on their web page. Previous academic published literature had in this specific area 

mostly addressed the comparability of these certification systems, all coming to the conclusion 

that it was very difficult due to lack of transparency and probably also because most 

certification systems have a bottom-up construction, meaning they all have slightly different 

starting points, although following the same philosophy. Since the point of this review was 

focused on the specific question of monitored performance over time, the comparison 

became easier, and valuable information could be extracted from the literature and presented 

in a systematic way.  

In order to gain a deeper understanding about the certification systems, interviews with 

professionals that worked actively with the different systems was carried out. In order to help 

prepare for the interviews, meetings with a reference group with representatives from both 

academia and industry were held. The interviews where then completed in a semi-structured 

format with a small set of questions in order to be able to have a conversation around the 

subject and be free to follow up on new information and insights. At the time, the researcher 

was also working at Skanska as a project engineer with a building that was going to be certified 

LEED Platinum, which gave the opportunity of participant observation. Participant observation 

originated in anthropology as a way to provide researchers with opportunities to observe 

behavior and practice of individuals and groups within different cultures (Dhalke, et al., 2015). 

In this context, it gave the researcher access to documents, meetings and working groups 

involved with certifying the building, giving further information on the contents of the 

certificate as well as an understanding of the work involved with the certification process. 

For the next step, it was interesting to look at what kind of approach existed towards 

monitoring and measuring building performance in certified buildings. To get an idea of this, a 

selected case study as explained by Flyvbjerg (2006), with carefully chosen buildings that could 

well represent the more ambitious buildings in Sweden, was carried out. The material provided 

insight into what was possible to measure in an advanced commercial building today. Another 

reason to choose the selected approach was that it studied the early adopters within the 

industry and this provides insight into where the industry is heading.  
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Using the information gained from the cases, an online survey was conducted directed to 58 

of the larger commercial real estate owners in Sweden. The survey was designed to get 

information on the extent that real estate companies in Sweden work with environmental 

certificates and how much they measure and monitor their buildings. (The questions in the 

survey can be found in the appendix to this Introduction.) There were a total of 14 respondents 

to the entire survey, a figure that cannot be considered large enough to provide statistical 

significance, but still it can provide information on the philosophy and business profile of early 

adopters, the reasoning behind this being that primarily early adopters are likely to complete 

such a survey. Additionally it also gave information on how common it is to certify buildings 

among these companies, which parameters these real estate owners would like to be able to 

measure and what information they would like access to. Three of the respondents were 

chosen, because of complete answers in the survey with additional free text comments, for in-

depth, follow-up interviews on how their companies viewed sustainability and how they 

worked with it. They are, to an extent, subject to bias since both the author and the 

interviewee have interest in sustainability, but they provide an important perspective into how 

different types of real estate owners approach the subject of sustainability (Boyce & Neale, 

2006). 

After gathering all the information in the previous steps, the next step was to put this 

information in a different context, that of potential price impact. At this point it became 

necessary to gain the perspective of a valuer or surveyor to get an idea of what kind of 

information they believe could add value to a building. A previous study of material from the 

Royal Institute of Chartered Surveyors (RICS) provided the opportunity to use the information 

gathered in the earlier stages and make a comparison between both practice, RICS 

sustainability checklist, due diligence and some of the available certificates for existing 

buildings. As part of the search to understand how real estate actors value sustainability, an 

online study was done by mapping the home pages of 32 different real estate owners and 

looking up what information they present concerning sustainability and the environment. It 

was interesting to see how many companies that choose to specifically present and push their 

corporate social responsibility. In the end, it was possible to create a short list of measurable 

and accessible parameters that together with information on transaction prices have potential 

to be beneficial when trying to find the causal link between a buildings performance and its 

market price. The process of the work on the three articles is illustrated in figure 1. 

 



16 
 

 

Figure 1 Research model 

 

Since the parameters were chosen from existing and well researched certificates as well as 

from studies of current buildings, they can be considered relevant and reliable. The connection 

to the guidance notes from RICS and the standard Due Diligence also gives credit to their 

potential impact on market price. The information gathered from survey and interviews are 

susceptible to certain bias, since a company representative is likely to promote the certification 

system that the company has chosen to work with, but since this is not a paper on which 

certificate that is the “best” so to speak, that is not relevant. All conclusions made in the thesis 

are in line with existing literature, but the connections between environmental impact, 

measurability and potential impact on value are new.  
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4. Summary of the articles and discussion 
 

All these articles have been written as collaborations. In the first article, my supervisors 

Professor Hans Lind and Associate Professor Abukar Warsame helped with the disposition and 

some of the connections to previous literature. The second one was written with colleague 

Magnus Bonde, Phd, who assisted with the literature review and contributed with insights and 

formulations for the conclusions. The third article was written with Professor Hans Lind that 

assisted with the connections to the literature on the theory of valuation. 

 

4.1 First article – Sustainable Performance in Buildings 

The first article attempted to compare popular environmental certificates for newly 

constructed buildings from the perspective of the demand of follow-up. As certificates have 

been shown to affect the market value for a building, but not to guarantee planned 

performance, it was necessary to investigate how the certificates approached continuous 

monitoring. The question was if there were any demands at all on a newly constructed and 

certified building to provide any form of proof that they perform according to the promises of 

the certificate. The research done for this paper relied mainly on desktop research of the 

different certificates and a literature review of academic articles. Two interviews with industry 

professionals as well as three meetings with a reference group to provide additional insight 

into the experiences of working with the certificates. The study found that although some 

certificates do have versions that are directed towards existing buildings, and how they are 

commissioned, the emphasis is on how to build or refurbish a building so that it has a low 

ecological footprint and provide a snapshot version of the building. Aside from this 

information, the study also gave insight into the categories and parameters that are considered 

important for each respective certification organization. 

4.2 Second article – Sustainability Metrics for Commercial Buildings in Sweden 

In the second article, the focus was on newly constructed commercial buildings in Sweden and 

how their owners choose to work with measuring performance. By performing a selected case 

study, conducting a survey and follow-up interviews among Swedish real estate companies and 

finally study available industry information, the second article provided information on what 

key performance indicators real estate developers choose to monitor as well as how they go 

about to collect and use the data in their operations. This gave an idea of what is already 

monitored and to which extent. The case study also gave insight into what is technologically 

possible to measure and monitor. The cases where chosen in order to represent the front 

runners in environmental profiling and performance monitoring of commercial buildings. After 

a comparison of this gathered data with the requested information from the academic world 

about buildings it turned out that the information we need in order to increase our knowledge 

about a buildings performance, and the possible impact of it on market price, is already being 

gathered to a large extent, but it is not made available. The rather large diversities in attitude 
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towards assessment schemes and certifications was also highlighted, showing three 

distinctively different approaches from three different companies. 

4.3 Third article – Performance Metrics for Sustainability Value 

The third article looked at the notable and reappearing metrics from the previous articles and 

their possible connection to value. The aim was to try and identify a minimalized shortlist of 

performance metrics that have the potential to affect market price in commercial real estate. 

Previous literature had proven that certified buildings can fetch a higher price on the market, 

but that that is related to the certificate rather than the performance. By addressing the 

parameters from sustainability assessment schemes in comparison with the RICS sustainability 

checklist, Due Diligence and previous studies on what is technologically available, it was 

possible to draw conclusions as to what kind of parameters could answer the call for 

performance indicators that says something about the environmental performance of the 

building, as well being likely to have an impact on market price. In the end, a minimalized 

short-list was presented that has the potential to help us understand more about the 

connections between sustainable performance of commercial buildings and market price. The 

idea is to use the information provided from the shortlist in valuation reports, this way, it will 

be possible to identify connections between specific performance metrics and market price in 

the future.  

 

Table 1 Proposed list of key performance indicators as part of a valuation report 

CO2 emissions An equivalence calculated based on fuel and electricity consumption 

Particle levels indoor Ratio of hazardous particles in the indoor air 

Total Energy Consumption Total energy consumption for the building 

Net Green Energy Consump-
tion 

The ratio of the total energy consumption that comes from renewable 
energy sources 

Green Energy Production Amount of green energy produced on-site 

Total Amount of Fresh Water 
Bought 

Total amount of fresh water bought, not including fresh water pro-
duced on site 

Amount of Fresh Water Pro-
duced Total amount of fresh water produced on-site 

Total Amount of Waste Pro-
duced Total amount of waste 

Total Amount of Waste Recy-
cled Total amount of waste recycled 

 

 

The KPIs in the list hold up to the required characteristics that were asked for in the beginning 

of the project. They are easy to understand, they are continuously measurable, the technology 

is already present, they can easily be applied to both new and old buildings, provided an 

upgrade in the installation systems in some cases and they finally also provide important 

information on the environmental performance of the building in categories that dominant 

certifying systems of today consider important.  
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A closing remark is also given in line with a paper of Lorenz & Lützkendorf (2011) and their 

discussion about value, and how others have addressed this issue, others like (Klamer, 2003) 

and (Canonne & Macdonald, 2003) who addresses this problem in various ways by trying to 

use mathematical models to safely incorporate sustainability into different valuation methods. 

Lorenz and Lützkendorf (2011) see this as a problem and argue that the future in valuation is 

not in models, but rather in the relationship between humans and its environment. Also, 

present methods have led to an unnatural separation of economic, environmental and social 

measures that are intrinsically linked and non-divisible. 

 

5. Final Comments 
 

The goal of this thesis was to find a set of key performance indicators as described in the 

introduction and the work went through three stages; to review how significant the 

performance of a commissioned building is among the more popular assessment schemes, to 

investigate how the commercial built environment in Sweden today is measured, monitored 

and operationalized in buildings and to explore the extent that these measurements and 

metrics of sustainability could contribute to the valuation of property and see if a clear set of 

sustainability metrics could be distinguished that provided enough information about the 

performance of the building and had statistical significance on price.   

The first question was to some degree answered during the time of putting this thesis together, 

since several of the certifying institutions in action started to present assessment schemes for 

existing buildings that relies heavily on performance metrics. The field work done in relation 

to this thesis revealed good information as to how at least companies with a prolific approach 

to sustainability in Sweden act concerning monitoring, measuring and operations of their 

buildings. The academic literature provided good insight into the last question concerning 

sustainability and added value to market price. 

The academic world have asked for more data on the performance of our built environment 

for several years now. In Sweden at least, it seems to be the case that this data to a large extent 

is already being collected and stored by the real estate owners themselves, but apart from 

information that they have to share due to legislation, they are reluctant to part with this 

information. This is not very strange, sharing the data in a structured format would require 

extra work and as of today, there is no structured framework for them to use and there are 

also no incentives for them to share this knowledge with the public. The data they do measure 

and store does give a good picture of the performance of the building, but in order to better 

capture at least the environmental aspects and ecological footprint, this thesis has suggested 

seven key performance indicators that, if they were to be put to use, would increase our 

knowledge about the ecological footprint of our built environment (see table 1).  
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It has been noted that additional value can be ascribed to sustainable buildings, but the 

magnitude of that value is too unprecise to create incentives for extensive measuring, 

monitoring and above all, sharing of information from the owners perspective. More 

knowledge about the effects from the built environment on climate change and social 

development is still the main goal, but it seems like the economic incentives for increasing that 

knowledge might not be sufficient, at least until we have access to more transactions with 

more performance data on the buildings. The technology is there, but the incentives are not. 
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Appendix 
 

Survey questions (for inclusion of available responses to the multiple choice questions, see 

full survey in appendix of article 2) 

1. Name of company/organization that you work for 

2. Name and position of the respondent 

3. How long have you worked in the real estate business?  

4. Do you work with any form of certification system for your estates (for example LEED, 

BREEAM, Miljöbyggnad, Green Building)? 

5. What proportion of you building stock have some form of certification? 

6. Do you continuously measure the consumption of property electricity? 

7. How often do you measure the consumption of property electricity? 

8. How is the data from the measurements of the property electricity stored? 

9. How is the data from the measurements of the property electricity consumption used? 

10. Do you continuously measure the consumption of tenant electricity? 

11. How often do you measure the consumption of tenant electricity? 

12. How is the data from the measurements of tenant electricity stored? 

13. How is the data from the measurements of the tenant electricity used? 

14. Do you continuously measure the consumption of fresh water? 

15. How often do you measure the consumption of fresh water? 

16. How is the data from the measurements of fresh water stored? 

17. How is the data from the measurements of fresh water used? 

18. Do you have real estate where the ventilation is regulated through presence? 

19. What proportion of you building stock have presence controlled ventilation? 

20. Do you measure indoor air quality in your buildings? 

21. What proportion of you building stock do you measure the indoor air quality in? 

22. How often do you measure indoor air quality? 

23. How is the data from the measurements of indoor air quality stored? 

24. How is the data from the measurements of indoor air quality used? 

25. Do you have data on how much waste that leaves a single property? 

26. What proportion of you your building stock saves that kind of data? 

27. Is there a separation of tenant waste and waste from operation of the building? 
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28. Is there anything you would like to measure concerning the performance of the 

buildings that you feel you lack options for today? 

29. Are there parameters out of the ones you do measure that are difficult to get reliable 

data on? Which are they? 

Examples for interview questions – article 1 

The interviews started with asking the professionals name and occupation. The open-ended 

interviews where based around the professionals experience from working with a specific cer-

tificate.  

1. How does your organization work with certifications? 

2. Which certificates do you work with? 

3. How many of the credits are based around planned and measured data respectively? 

4. Are there any demands for continuous monitoring? 

Examples interview questions – article 2  

The interviews started with asking the professionals name and occupation. The open-ended 

interviews where based around the spoken strategy of the companies attitude towards certi-

fications and measuring building performance.  

1. Which certificates have you chosen to work with and why? 

2. How much emphasis is put on measuring the performance you your buildings? 

3. How are you seeing the development and future in measuring building performance? 


