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Abstract 
It is known that certified buildings can fetch a higher price on the market, but that it is related 

to the certificate rather than the performance. If those price premiums are to continue 

existing, there is a need to be able to prove that certified sustainable buildings also perform 

according to expectations. The aim of this paper is to try and identify a minimalized shortlist 

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

estate. By addressing sustainability assessment schemes in comparison with the RICS 

sustainability checklist, Due Diligence studies and previous studies on what is technologically 

available, a shortlist comprised of nine key performance indicators is proposed that can help 

understand more about the connections between sustainable performance of commercial 

buildings and market price. The list covers the basic categories of emissions, energy, water 

and materials and can provide an idea of the environmental performance of the building while 

in operation. The idea is to use the information provided from this shortlist in valuation 

reports, and in this way it will be possible to identify connections between specific 

performance metrics and market price in the future.  
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1. Introduction 
There is a considerable amount of literature about valuation of sustainable (commercial) 

buildings in general, and also more specific literature, with a focus on the value of buildings 

with high grades in an environmental classification system, and about how valuation of 

sustainable building relates to ordinary valuations.  

One important starting point for this study is that the environmental classification systems 

that have been the predominant way of showing that a building is sustainable, typically only 

considers the characteristics of the building when it was built. Many of the certificates, or 

ratings that those systems lead to, are also based on projected models of performance and 

not on data on actual performance (see Sundfors et al 2016). From an investor perspective 

and a property valuation perspective, the most interesting information concerns a buildings 

actual current and future characteristics and not theoretical estimations at a specific point in 

time. The question is then what are necessary information relating to sustainable performance 

that can be continuously updated and preferably monitored in real time. RICS has presented 

a Sustainability Checklist that can be used for all property valuations, and the first part of this 

paper discusses the relation between the characteristics that is included in that list and the 

characteristics that is included in some dominating environmental classification systems and 

the measurability in them.  

The second step is to link this information to available technical systems for measuring 

building characteristics and current practices in the Swedish real estate market. Interviews, 

surveys and technical literature from the industry have been used to give insight into 

accessible and desired data. 

The last step is to try to identify the sustainability dimensions that are especially interesting 

to monitor from a valuation perspective. Both the Sustainability Checklist and the 

environmental classification systems include very long lists of variables, and the question is if 

it is possible to make a shorter list that is easier to use in day-to-day valuations. The more 

specific and final aim of this study is to try to develop such a short list, with parameters that 

are easy to understand, technologically available and likely to be important for property value. 

This kind of information could be included as mandatory "Sustainability description" in an 

appendix to a valuation report, such a description would be a simple and valuable tool to 

increase our knowledge about the environmental performance of a building that can be 

expected to be important for the value of a building. 

 

2. Method 
The methods used in this paper were chosen to identify measurable parameters for 

environmental performance that are likely to have an effect on value. In the different parts 

the results are also linked to previous literature.   
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2.1 Relating the RICS sustainability checklist to environmental rating systems and Due 

Diligence 

This part of the work is primarily a document analysis where the criteria in different systems 

are identified and compared in a systematic way. This part of the article is based on Ytterfors 

(2014) – a Master´s thesis that was written as part of our project. 

2.2 Identifying the most relevant dimensions 

Through a literature review and a survey conducted among real estate companies in Sweden, 

the most recurring and relevant parameters are identified. An online study of 29 real estate 

companies was also done in order to see how they choose to present themselves online, if 

sustainability and certified buildings is something that they use as part of their public profile. 

The main idea behind this study was to gain a deeper understanding of how important 

different companies believe that information is to the public. It also provides some insight into 

the number of actors on the market that actually work with sustainability assessment 

schemes. Since the study was made online, there is of course the possibility that a company 

can have a developed agenda for sustainability work and can have one or several certified 

buildings without disclosing that information on their web-site and this should be taken into 

consideration when evaluating the results. Nevertheless, the study still provides information 

on how common it is in Sweden today to work with sustainability assessment schemes.  

2.3 Technical possibilities 

This part of the article is primarily based on analysis of technical systems that were 

implemented in a number of newly developed buildings with a high ambition for 

environmental performance. The technical systems in these buildings are described more in 

detail in Sundfors & Bonde (2016). The internet study of the respective home pages for the 

real estate companies in Sweden also provides information on what kind of technology that is 

widely available, not the systems in themselves, but what types of information that can be 

gathered with them. This primarily concerns companies that have chosen to have a 

sustainability report as part of their yearly financial statement as suggested by the Global 

Reporting Initiative (GRI) in their G4 Sustainability Reporting Guidelines (GRI, 2016). 

 

3. Literature review 
In the area of sustainability metrics, Lorenz and Lützkendorf made an extensive literature 

review in 2011. As a result of this review, they identified eight common points that give a good 

overview of the status of sustainability knowledge in the real estate industry (Lorenz & 

Lützkendorf, 2011). These are: 

 Some sustainable issues, predominantly energy-efficiency features, can be seen to 

have measurable impacts on observed property prices. 

 Other issues, such as comfort, are likely to have an effect on price, but available data 

is not enough to draw any conclusions to what extent. 

 Some issues might have more of an indirect effect by, for example, good PR. 
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 In the short term, green/sustainable buildings will enjoy a price premium, in the long 

run, the conventional buildings will depreciate faster than their sustainable 

competition. 

 There is no straightforward or automated formula to value sustainability, the impact 

is also very much dependent on regional conditions. 

 In order to include sustainability at all in a valuation, you need to focus on functional 

qualities of the building in question and describe and evaluate its sustainable 

performance. 

 There is more data needed from transactions and more market research needs to be 

done (a quote is also that no new valuation methods are needed). 

 More information about buildings and their valuation needs to be made accessible and 

public. 

There are also three different approaches available, according to (Lorenz & Lützkendorf, 2011) 

as to how one can implement sustainability in a valuation. The first (and from many 

perspectives the most preferable) is to make direct adjustments for single input parameters. 

This approach is however also the most laborious one for the valuation professional, and good 

scientific evidence need to be in place concerning the cause and effect of all these parameters, 

which is not available today.  

The second one makes a lump sum adjustment, and is what it sounds, you take all parameters, 

create a sum that you adjust the price with. This makes it easier to calculate with incomplete 

information and less labor intense, but also makes it less transparent. The method is used in 

German speaking countries, but is not commonly used internationally.  

The third method uses a sustainability correction factor, typically as a percentage adjustment. 

The same critique as for the second approach is relevant also here, but these last approaches 

might on the other hand be necessary until more information is available concerning the cause 

and effect of different sustainability factors on price, a sort of ‘transitional bridges’. 

As it is, (Lorenz & Lützkendorf, 2011) argues that consideration of sustainability issues can be 

addressed with all the commonly used traditional valuation methods, and they provide 

formulas for comparable sales, replacement cost and two types of investment method (one 

being German). Lorenz and Lützkendorf also present a valid discussion of how to put a specific 

figure to a specific sustainable parameter when you are using a distinct formula in order to 

calculate market value. The main issue is this; if you put a specific figure to a specific 

parameter, how will you defend it if challenged? Furthermore, they bring up an interesting 

discussion that more or less started by Muldavin (2009) that the process involved when 

making a valuation is inherently qualitative in nature, even if it makes use of different 

quantitative tools and statistics.   

The literature on how sustainability features affect value is quite extensive and are, at least 

on one point, conclusive in their results; a vast majority of available studies show a positive 

relationship between sustainability/energy efficiency and value. The problem lies in knowing 

the magnitude of the effects, as the effect can depend on regional differences and the 

environmental readiness of the market can make property values differ between 10-35 % 
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(Lützkendorf & Lorenz, 2011). Results from one market cannot therefore be translated to 

another market.  

The (Lützkendorf & Lorenz, 2011) article can be summarized in three distinctive points, 

possibly four. Sustainability issues affect the value of the building, this we can be sure of. The 

lump-sum and correction factor methods to take sustainability into account in a valuation 

process is not very good, mostly because of the risk for double counting (since some 

sustainability issues are already covered in traditional valuations) and because they are less 

transparent. The authors propose an integrated approach, based on a determined list of 

categories that should be involved in the valuation process. They also, as many times before 

and people before them, conclude that there is a great need for more available information 

on our buildings. We also need to think about how to get this information, how to use it, how 

to store it and how to make it available. 

Wagner, o.a., (2014) gives a short presentation of the results from a governmental initiative 

and research project concerning the performances of commercial buildings involved in EnOB 

(Energy Optimized Building). While the article is short, the material that the conclusions are 

based on is quite extensive. 53 buildings have been monitored and evaluated over a period of 

15 years. The results are both expected and somewhat surprising. Energy-wise, all buildings 

performed admirably, but an important observation is that while bought energy can be 

allocated to green energy, the same cannot be said for electricity. 76% of CO2 emission could 

be traced back to electricity consumption, meaning that CO2 neutral generation of electricity 

is of vital importance for climate neutrality. The economic valuation provides important 

insights in that lower building specific energy costs could be observed. No figures on how 

much lower though. On the other hand, it was also observed that energy efficient buildings 

could be built with little or no additional costs (less than 5%). It was also shown that energy 

efficient, and as a consequence, more technologically complex buildings, does not mean 

higher maintenance costs. Somewhat surprisingly, occupant satisfaction was in no way 

affected in a positive way by energy efficient buildings. During winter time, there was no 

difference, but during summer time there could be an observed lower satisfaction with indoor 

climate in the energy efficient buildings. Results are based on 3800 data sets from 38 buildings, 

of which 15 where conventional and 23 were from the EnOB program. This was however 

explained by the fact that in the EnOB buildings, the occupants’ possibilities to adjust indoor 

temperature where more limited, and also, they had different indoor space concepts. The 

EnOB buildings had 17% of the indoor space as open-plan offices and group offices, compared 

to only 4% of the conventional ones. While it might be productive, it also creates noise. There 

is definitely room for improvement in indoor temperature and in air quality optimization. So 

energy performance is not indicative for occupant satisfaction, for this, space design and 

workplace conditions are still the crucial factors (Wagner, o.a., 2014).  

Quality-wise, installed technology proved to be surprisingly resilient. Installed vacuum 

insulation systems where still after 10 years working almost completely without fault with 

little to no failure to the systems. In their final argument, (Wagner, o.a., 2014) discuss the fact 

that older buildings only receive monitoring possibilities or certificates in case of major 

renovations, but the current renovation rate in Germany is only 1%. This needs to be 
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addressed in order to make the whole building stock more sustainable. They argue for multi-

disciplinary efforts to accelerate this process. In a last note, they also address an interesting 

point, considering that the main focus for this project was energy, and that is that the more 

advanced buildings, that can produce and deliver energy themselves, demand different 

capacity in the electrical grid. The question of grid infrastructure and capacity can become a 

rather important factor in the future for the real estate sector, if more and more buildings 

choose to produce, store and sell its own energy.  

In 2012 (Lützkendorf, o.a., 2012) did a summary of the development of sustainability 

assessment tools over the past decade. Now, in Sweden, after reading this article, it feels like 

we are a bit behind. Perhaps not in certifying according to already developed systems, but as 

they show quite clearly, there is a whole lot more to it than this. The authors refer to a selected 

number of activities, initiatives and tools, developed in Europe, mostly with the assistance of 

EU (the ‘seventh framework program’ is mentioned more than once), and just those selected 

ones are nine to the number, none being LEED or BREEAM. They also mention a rather 

extensive list of academic articles that have treated the subject of sustainability assessment 

methods (6), comparisons of systems (8) and general issues of assessing the sustainability of 

buildings (2), 16 articles in total. ISO has even released a standard for how to develop suitable 

sustainability indicators, and how to assess the environmental performance of a building. It 

does look like the real estate industry has invented the wheel over and over again. One other 

important piece of information from this article is the statement that one cannot really talk 

about sustainability without a life-cycle approach, since sustainability requires a long term 

perspective. Consequently, topics such as durability, resistance and adaptability come to the 

forefront (Lützkendorf, o.a., 2012). This also means that sustainability must be monitored 

continuously. 

 

4. RICS  
Royal Institute of Chartered Surveyors (RICS) saw in 2009 that there was an interest and a 

need to expand the environmental assessment of buildings in a systematic way. As a result, 

RICS produced the Guidance Note on Sustainability and Commercial Property Valuation in 

2012, and around the same time the Sustainability Checklist that listed a number of factors 

that a valuation professional should pay attention to in their report, regardless if they had a 

verified impact on market price or not. Since then, RICS produced an “Application of the RICS 

Valuation – Professional Standards in Sweden, 1st edition (English language)” with an effective 

date of 1 May 2016. This document is meant to cover, among other things, sustainability and 

environmental matters. It is however, only available by RICS professionals.  

4.1 RICS Sustainability Checklist 

The sustainability checklist contains 38 parameters under four categories; these are presented 

in the boxes below (RICS, 2016). 
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Location 

How accessible is the property to: 
- public modes of transportation? 
- private environmentally friendly modes of transportation? 
- users with special needs (e.g. physical disability)? 
- green and open areas? 
- user-relevant basic services? 
 

 

Site considerations 

What is/are the: 
- land use and likelihood of achieving a change of type and quality of land use? 
- current and planned on-site defenses against environmental risks? 
- likely or known on-site contamination? 
- building´s exposure to sunlight/shading? 
- conditions of the soil (e.g. bearing capability, potential for geothermal energy usage? 

 

Building 

In relation to the building´s specification, condition and configuration, what is/are the building´s: 
- energy asset rating (if one exists) 
- energy performance (consumption of non-renewable resources during use)? 
- carbon dioxide emissions? 
- source of energy sources available and/or used? 
- service in relation to age and efficiency and future life expectancy? 
- potential for energy renewal usage? 
- likely risks to the local environment through emissions, etc.? 
- water consumption during operation? 
- water conservation or installation of measures to promote water use efficiency? 
- waste reduction facilities (e.g. on-site waste segregation for recycling? 
- capacity to be adaptable/flexible to enable it to be used differently in the event of changing demand 
patterns? 
- likely resilience to the consequences of climate change (e.g. storm damage, maintaining usability if 
temperature change ensues)? 
- barrier-free accessibility to and inside the building (e.g. for disabled users)? 
- safety under extreme conditions (such as fire and tempest? 
- design and construction in relation to its ability to facilitate future re-use and recycling of material in the 
event of refurbishment and/or demolition? 
- health impacts in relation to building material and building specifications (daylight/natural ventilation)? 
- ability to support user comfort (thermal conditions, visual conditions, acoustic conditions and indoor air 
quality)? 
- overall likelihood to maintain a long future life based in the developing sustainability agenda including the 
periods between refurbishments? 
- availability of solutions to resist environmental risks (e.g. flood prevention schemes for buildings at risk)? 
 

 

Documentation 

What documentation is available in relation to: 
- statutorily required certifications or ratings (e.g. as required in the EU under the Energy Performance in 
Buildings Directive)? 
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- voluntary certifications, including the date granted and the grade achieved (e.g. LEED, BREEAM, etc.)? 
- any other externally verifiable evidence of sustainability (e.g. winner of any sustainability-oriented design 
awards)? 
- building passports/building files (in the sense of object/building documentations along the building life cycle)? 
- ground expert testimonies, building diagnostics, blower-door-tests, etc.? 
- planning documentation that supports claims of sustainability? 
- life-cycle assessments, ecological footprint analysis, etc.? 
- lease terms that encourage or mandate behaviors and standards in relation to environmental and social 
factors? 
- management of the building in line with ethical/social responsibility goals (e.g. Environmental Management 
Systems, etc.)? 
 

 

4.2 RICS Sustainability Checklist and international sustainability assessment schemes 

Internationally, the most commonly known certifying systems are LEED and BREEAM, while 

there are other systems such as DGNB, Green Star and different EU initiatives that are 

becoming increasingly more popular, but LEED and BREEAM can still be said to be the most 

used. From that perspective, it would be interesting to see how the checklist developed by 

RICS relates to these two certifying systems. From a brief look, they are all constructed in much 

the same way, with overhead categories that are broken down into specific parameters. Many 

parameters are similar but of course not all, but what can be said is that all three can be 

considered bottom-up systems as defined by Lützkendorf and Hajek (Lützkendorf, o.a., 2012), 

in that they start off from a perspective of specific, known environmental issues and try to 

encompass those issues using existing indicators. Since the aim for this article is to look at 

(practical) measurability, the certificates for LEED EB:O&M and BREEAM In-Use are the most 

relevant to relate to. Those two are the same type of certificate that demands actual 

performance data and that are only valid for a shorter period of time before they need to be 

re-evaluated. In the case of BREEAM In-Use, the period is one year and for LEED EB&OM, the 

period is at least every fifth year with an option for yearly verification. 

 A complete comparison is difficult to do due to lack of transparency (Roderick, McEwan, 

Wheatley, & Alonso, 2009) and the fact that they all are based around different concepts. At 

first glance, LEED and BREEAM looks rather similar, but BREEAM has a large focus on CO2 

emissions and climate impact so most of their credits are related to emissions. BREEAM also 

provides ten different key performance indicators along with their In-Use scheme and these 

are not directly relatable to the assessment itself, but are seen as a way to help with assessing 

specific performance levels. The KPIs are presented in the table below: 

Table 1 List of the ten KPIs developed for the BREEAM In-Use assessment scheme 

KPI Description Measurement 

KPI 1 Building CO2 

(kgCO2 eq pa3 per m2 GIA4) 
The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
direct fuel use at the asset (for 
electricity, heating and cooling) 
consumed during the reporting year. 

KPI 2 Building CO2 
(kgCO2 eq pa3 per FTE5) 

The mass of CO2 eq1 per Full Time 
Equivalent5 personnel employed at 
the asset arising from the fuel and 
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electricity consumed by the asset 
during the reporting year. 

KPI 3 Business CO2 
(kgCO2 eq pa2 per m2 GIA4) 
 
 
 
 
 
 
Staff CO2 
(kgCO2 eq pa2 per m2 GIA4) 
 
 
 
 
 
Goods Transport CO2 
(kgCO2 eq pa2 per m2 GIA4) 

The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
business travel by personnel (based 
at the asset) and from goods 
(dispatched from the asset) during 
the reporting year. 
 
The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
business travel by personnel (based 
at the asset) during the reporting 
year. 
 
The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
business travel associated with 
goods (dispatched from the asset) 
during the reporting year. 

KPI 4 Staff Commute CO2 
(kgCO2 eq pa2 per m2 GIA4) 

The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
personnel travel to and from the asset 
during the reporting year. 

KPI 5 Total CO2 
(kgCO2 eq pa2 per m2 GIA4) 

Total mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
the fuel and electricity consumed by 
the asset, business travel of 
personnel based at the asset and 
transport of goods dispatched from 
the asset, during the reporting year. 

KPI 6 Building Primary Energy 
(kWh pa2 per m2 GIA4) 

The kilowatt hours per square meter 
of the asset (GIA4) of fuel and 
electricity consumed by the asset, 
measured in terms of primary energy6 
equivalent, for the reporting year. 

KPI 7 Water Consumption 
(m3 pa2 per m2 GIA4) 

The cubic meters of water consumed 
by the asset in the reporting year per 
square meter of the asset (GIA4). 

KPI 8 Total Waste 
(tons pa2 per m2) 

The tons of waste removed from the 
asset during the reporting year per 
square meter of the asset (GIA4). 

KPI 9 Proportion of Waste 
Recycled (%) 

Percentage of total waste produced 
by the asset which is recycled. 

KPI 10 Proportion of Waste to Landfill (%) Percentage of total waste produced 
by the asset which is sent to landfill. 

 

1 CO2eq Carbon Dioxide (CO2) equivalent: a measure of the global warming potential of different 

greenhouse gasses in relation to that of carbon dioxide; it is defined as the amount of carbon 

dioxide that would give the same warming effect as that of the greenhouse gasses being emitted. 

2 kgCO2eq Mass (in kilograms) of CO2 equivalent. 

3 pa Per annum 

4 GIA Gross Internal Area: the whole enclosed area of a building within the external walls, taking each 

floor into account and excluding the thickness of the external wall. 

5 FTE Full Time Equivalent: a unit which is used to measure the people employed, or studying in a 

comparable way, even if they work or study a different number of hours per week. A full time 

employee or student is counted as 1 FTE, a part-time worker/student will be measured 

proportionally to the number of hours they work in comparison to a full time person. 

6 Primary Energy which has not been subjected to any transformation or conversion process. 
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(Summerson, Atkins, & Harries, 2016) 

It must also be noted that while these KPIs do not cover the entire scheme, they do cover the 

areas of CO2 emissions, energy consumption, water consumption and waste. LEED EB:O&M is 

constructed around the same categories and parameters as all other LEED schemes 

(Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources, Indoor 

Environmental Quality, Innovation in Operations and Regional Priority), the difference being 

that actual performance data is required for the ones that can be measured in order to receive 

or keep the certificate. Those parameters are many to their numbers, the total number of 

available points in LEED EB&OM is 110, but they also cover, among other things, the same 

areas as the KPIs provided by BREEAM In-Use: CO2 emissions (Energy and Atmosphere), energy 

consumption (Energy and Atmosphere), water consumption (Water Efficiency) and waste 

(Materials and Resources) (US Green Building Council, 2016).  

Out of the 41 factors mentioned in the sustainability checklist from RICS, only three of them 

can be said to be continuously measurable and provide an indication of the performance of 

the building: energy performance, carbon dioxide emissions and water consumption. There is 

a parameter that also concerns waste, but it only takes into consideration whether there are 

waste reduction facilities present. The rest of the factors mostly deals with information 

concerning the site, location and if necessary conditions to measure or recycle etc. are 

available. The list covers the same basic areas as BREEAM and LEED, but asks different 

questions in relation to them and as a consequence, few can be answered by logged 

performance data.  

Perhaps the most interesting difference is that the RICS´ checklist has a somewhat more 

dynamic perspective and also include some aspects related to the potential of the building 

and not only the current characteristics of the building. This is a notion that has come to the 

forefront when talking about sustainable real estate in academia. As mentioned before 

(Lützkendorf, o.a., 2012), a life-cycle approach is vital when talking about sustainability, so a 

building that is constructed for one purpose only and is very hard to adapt to a different 

purpose cannot be considered very sustainable.  

 

4.3 RICS Sustainability Checklist and traditional Due Diligence analysis 

4.3.1 Traditional Due Diligence for transaction purposes 

The typical process when a commercial property is sold in Sweden is that the seller presents 

a prospect with basic information about the property. Then there is a preliminary round of 

bids after which a small number of potential buyers are identified. These buyers then each 

carry out a detailed and rather costly Due Diligence of the property. 

This traditional Due Diligence study typically involves the following elements; see Strand 

(2014) for further references: 

- Legal: investigating ownership claims, easements, building rights according to the city plan 

etc. 
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- Financial: analyzing rental contracts and other economic commitments related to the 

property, tax aspects. 

- Technical: analyzing the status of the technical systems in the building. 

- Environmental: Historically this focused on contaminations in the building or in the ground, 

but today it can be broader. The content of this part will be discussed further below. 

As there is no independent party that does due diligence studies, the costs increase compared 

to Environmental Assessment schemes as each potential buyer makes their own Due Diligence 

study - even if the seller can help by creating a "Data room" where the potential buyers can 

access data about the property. As Strand (2014) discusses, it could be more efficient if the 

seller could do an evaluation that could be used by all potential buyers, but there are moral 

hazard problems that can make this difficult. 

If a sustainability checklist should be added to the material produced before a transaction, this 

raises the question; who should carry this out and how can we avoid a situation where each 

potential buyer has to make their own sustainability checklist in order for them to trust it? 

Strand (2014) asked actors about the need for standardization, but it turned out that there 

were very diverse opinions on that issue. It was, however, noted that standardization was 

more common in other countries (p 58).  

Strand argues that at least a common framework, like the standard rental contract could be 

good. He also mentions a number of other development possibilities: 

- Reduce the size of the report, but focus on deviations from what is normal instead of a 

complete description. 

- Increase the amount of information that the seller provides initially in the sales process 

(increase the information in the prospect). It was however found that some of the information 

provided through the due diligence process was new also to the seller. It was not believed that 

this could completely replace the due diligence carried out by the potential buyer. 

4.3.2 Environmental information in current valuation reports 

Jernberg (2015) made a small investigation into the need to add more environmental 

information to the current Due Diligence investigations that are carried out on the Swedish 

property market. A questionnaire with a small number of questions was sent to 57 property 

companies, of which 14 responded, giving an answering ratio of close to 25%. 

The questions concerned to what extent different environmental factors are taken into 

account in valuation reports. The answers were as follows: 
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Table 2 To what extent factors are covered in valuation reports (Jernberg 2015) 

Categories Yes 
To some 

extent 
Not at 

all 

Public transport 64% 36% 0% 

Private transport 43% 50% 7% 

Recreational Areas 29% 21% 50% 

Service 64% 21% 14% 

Known environmental risks (floods, storms etc.) 50% 21% 29% 

Exposure to potential dangers created by man 14% 50% 36% 

Emissions (exposure to noice, dust etc) 29% 64% 7% 

Use of land 79% 14% 7% 

Probability to reach a change in type and quality of land use 50% 29% 21% 

Ongoing and planned measures concerning environmental risks on 
site 36% 50% 14% 

Probable or known contamination of the site 50% 36% 14% 

The buildings' exposure to sunlight/shade 14% 14% 72% 

What kind of state the ground is in 29% 64% 7% 

Energy access grading (if it is available) 28% 36% 36% 

Energy performance (consumption of non-renewable resources) 29% 42% 29% 

Carbon dioxide emissions 14% 43% 43% 

Energy sources that are available and / or are in use 43% 43% 14% 

Potential for renewable energy 7% 57% 36% 

Water consumption during operations 29% 50% 21% 

Water usage 29% 14% 57% 

Facilities to reduce / recycle waste 21% 43% 36% 

Ability to facilitate future recycling of material 7% 14% 79% 

Effects on health in regard to the building (daylight, natural ventilation 
etc) 14% 29% 57% 

Ability to support user comfort (indoor air quality, thermal-, visual-, 
and acoustic environment) 14% 57% 29% 

Probability to maintain a long life cycle, from an environmentally 
sustainable agenda 7% 31% 62% 

Access to solutions to resist environmental risks (flood protection for 
buildings in risk zones etc) 29% 14% 57% 

 

Considering the relatively low response rate in the study (25%) it can be suspected that the 

results represent the companies with a higher interest in environmental issues. Some figures 

are rather expected, such that most, at least to some extent, consider energy performance. 

Others are a bit more surprising, such that effects on health are rarely taken into account, but 

that is most likely due to difficulties in measuring that impact. Another figure that stands out 

is that exposure to sunlight/shade is not considered very important with 72% of the 

respondents saying that it is not covered at all in valuation reports, the same is true for the 

ability to facilitate future recycling of material (79%).  

 

5. Online study 
In September 2016, a study was conducted online by observing the homepages of 29 real 

estate companies in Sweden with at least some number of commercial buildings in their stock. 

The study was done by accessing the companies’ home pages and looking for easily accessible 
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information about their environmental and sustainable profile. A thorough search of every 

homepage was not done, if the information was not up front and visible, it was not considered 

to be present. The sizes of the companies varied greatly from small family-owned companies 

with the odd commercial building in a medium sized Swedish town (estimated population of 

30 000 inhabitants) to the largest real estate company in Sweden. The aim of the study was to 

see what information about the sustainability of their commercial buildings that were 

presented. 

In this study, the results where that 14 of them have at least one certified commercial building 

and 9 of them construct their yearly Financial Statement according to the Global Reporting 

Initiative sustainability reporting guidelines G4 (GRI, 2016).  

Concerning certificates, the website does not in all cases specify which particular certificate 

that has been awarded, and since the study was made solely online, there is a risk that the 

information might not be up to date or that a company might very well have certified buildings 

that they simply have not presented on their homepage. But most certificates do have the 

categories of emissions, energy, water and waste as part of their schemes. In the cases that 

specific certificates where mentioned, the most common ones were Miljöbyggnad, LEED, 

Green Building and BREEAM. 

GRI originated from two different non-profit organizations in USA and was founded in Boston 

in 1997. Today it is an international independent organization with the goal of helping 

businesses, governments and other organizations to understand and communicate the impact 

of business on critical sustainability issues such as climate change, human rights, and 

corruption. Their guidelines for sustainable reporting are used by thousands of businesses 

spread over 90 countries. G4 is their latest standard for sustainable reporting and it requires 

that you yearly report aggregated numbers in the already mentioned categories of emissions, 

energy, water and waste as well as a considerable amount of additional information. The 

development of the standard is described on the organizations’ web page (GRI, 2016). The 

standard is constructed to be used as a part of the yearly financial statement of a company 

and as such, it does not provide information in detail for a specific building or activity. But, 

being able to disclose the aggregated numbers means of course you need the ability to gather 

the individual numbers. Also, the companies that did use the G4 guidelines for their financial 

statements where without exception larger commercial real estate owners.  

 

6. Ability to measure and monitor 
A survey was conducted in 2015 that went out to 58 company representatives in Sweden to 

get information on how their companies monitored their buildings, which parameters were 

logged and how often (see Appendix). The survey had a total of 14 respondents, which is not 

a large number, but it can still be said to be representative of the more ambitious companies 

in commercial real estate. Together with the online study done for this paper, there is strong 

evidence for the possibilities to measure performance within emissions, energy, water and 

waste. To get a more diversified picture on which performance indicators that are commonly 

used for office buildings, data was also collected from REPAB (Incit AB, 2016), that confirmed 
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that the technological availability is already in place to consistently monitor and gather data 

on a wide range of performance indicators.  

The one parameter that is not commonly built into existing installations as of now, is the level 

of air particles inside buildings. However, results from most such measurements done in 

Sweden on a more occasional and random basis, where an outside contractor is doing the 

measurement, show that it is not of great concern and as such, the interest is not great to 

incorporate that technology into the standard systems for the time being, at least not in 

Sweden.  

 

7. Analysis 
While it is possible to identify important measurable parameters that can be shown to have 

an impact on property value, the problem still stands to how great the impact really is. Energy 

efficiency can present an example. An energy efficient building can reasonably fetch a better 

price, but we don’t know how much better. The reason for this being that the information 

about the energy efficiency does not come in relation to transaction price in the extent that it 

needs to, in order for the connection and magnitude to be verifiable. Also, the parameters 

that are interesting to monitor over time cannot alone deduct the sustainability value of the 

building, sustainability is more complicated than that. 

This view should not, however, stop us from monitoring, measure and log the performance of 

our built environment, since we still need to know more about the impact of our buildings on 

the environment and for that, we need the data. In the future, if we have had access to the 

right tools to monitor our buildings over longer periods of time, and at the same time have 

had opportunity to register the performance in relation to transactions, then we have a 

greater possibility to causally relate specific environmental performances to property value. 

From previous literature and the work conducted in relation to this article, four distinct 

categories for measurable environmental categories can be identified: Emissions, Energy, 

Water and Waste. These are the ones that in one way or another re-appear in assessment 

schemes, domestic or global initiatives, and that also to a great extent are already measured 

by at least the larger actors on the market. It seems logical to let these categories be 

continuously measured in order to receive a more complete view of the performance of the 

building. Other parameters also have a big impact, some even greater, such as adaptability 

and location, but these are factors that does not need continuous monitoring in the same way. 

The four categories can also be broken down into more specific parameters, such as CO2 

emissions, indoor air quality concerning particles, energy efficiency, amount of energy bought, 

amount of energy produced, type of energy bought, property energy consumption and tenant 

energy consumption, amount of waste to deposit, amount of waste recycled etc. Between 

them, logging data on these four categories could to a great extent increase our knowledge 

about our buildings and how they perform over time.  

Emissions today primarily deal with CO2 levels rather than particle levels. This is done by 

calculating CO2 equivalence based on fuel and electricity consumption for the building as 
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exemplified by several of the KPIs from BREEAM In-Use. At least in Sweden, this is also pretty 

much the only interesting one, since several measurements made in high traffic areas have 

shown very small levels of hazardous particles in the air. From a more global point of view 

though, particle levels in the air is a good idea to keep tabs on for health issues. This gives us 

two figures of interest in the emissions category: CO2 emissions and particle levels indoor.  

The category of energy will benefit from being explained in further detail. As Wagner, o.a 

(2014) mentions; bought energy can be allocated to green energy, the same cannot be said 

for electricity and 76% of CO2 emission could be traced back to electricity consumption, 

meaning that CO2 neutral generation of electricity is of vital importance for climate neutrality. 

In Sweden, when talking about energy, you generally are referring to costs that are connected 

to temperature; heating the building in winter and cooling it in summer. This is because a large 

amount of the buildings in Sweden are heated with district heating, and in those cases, you 

pay a cost for the amount of energy bought. On the other hand, if you for example have a 

solution with radiators working directly on electricity, you obviously do not buy energy; in that 

case you buy electricity. The difference being basically that in the first case you pretty much 

buy temperature and in the second case you buy a type of energy that can be used for multiple 

things, temperature included. As seen previously in this article, schemes like RICS and BREEAM 

refers primarily to energy only. Also, energy for heating is a bit more complex to measure, 

since you need a calibrated sensor that measures temperature and flow of heated water in an 

insulated pipe, a technique that as of today still has a noticeable margin for errors. Electricity, 

and the equipment associated with it, is a lot more precise, and sensors that measure amounts 

of electricity have been reliable for quite some time. To make things a bit more complicated, 

the Swedish department of energy has made it mandatory to account for both property 

electricity (electricity needed to have the building up and running) and tenant electricity 

(basically everything else that can be associated with the activity happening in the building). 

Where to draw the line between these two categories is not always easy, many things can 

complicate it depending on number of tenants and the activities taking place in the building. 

Who is to pay for the electricity demanded by the elevators? Or the lighting in the entrance? 

So what is the most interesting among these aspects from a sustainable valuation point of 

view? The first things that come to mind when talking about sustainability is energy efficiency 

and clean, or green, energy. Energy efficiency or total energy consumption is a reasonable 

figure of interest given the information provided in this article, but we also know today that 

the capacity to provide large parts of the world with green energy is more than feasible, even 

if we still have a long way to go (Sovacool & Watts, 2009). Therefore an even more interesting 

figure could be the ratio of energy consumed to energy from renewable sources. Combining 

this with the total energy consumption, we get a good indication of energy efficiency and also 

how green the energy that is used actually is. Since both delivered electricity and delivered 

energy from district heating is presented in the unit of kWh or MWh, this should not present 

any problems. There is also one more aspect to consider in this matter. Buying green energy 

is a decision of the tenants, so it does not necessary provide much information about the 

performance of the building, even if it does give us information about the environmental 

impact. To address this matter further, we can consider the possible production of green 
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energy on site. This provides us with three more figures of interest: Total Energy Consumption, 

Net Green Energy Ratio and Green Energy Production. 

Water is the next category, and it should be rather straight forward. We absolutely need to 

lessen the usage of water, especially fresh water. If the IPCC report was not enough, then in 

any case most of the developed countries today already measure, and charge for, provided 

fresh water. It is something that in a large extent already is in place. In order to promote 

solutions where a property can produce its own water for at least some of the needed use, 

monitoring the total amount of fresh water bought sounds reasonable, rather than some sort 

of figure divided by space or area. In order to further promote solutions with on-site 

production, we can add two more figures of interest: Total amount of fresh water bought and 

Amount of fresh water produced. 

Waste is also a straight forward category, and two major things can be considered important; 

how much waste is produced and how much of that waste is recycled? Waste is also commonly 

represented in the different certification systems, and in most developed countries we pay 

someone to take care of our waste by the tonnage. This gives us two more figures of interest: 

Total amount of waste produced and total amount of waste recycled.  

This review of the categories provides us with nine key performance indicators that, while not 

telling the entire story of the building, or providing all the information with a potential impact 

on market value, still provides us with a much better idea of the sustainable performance of 

the building and can hopefully be a starting point towards a legislated, standardized, 

minimalized shortlist. They are measurable, easy to understand and the technology is already 

available to consistently monitor and gather the data. The suggested list looks like this: 

Table 3 Suggested list of KPIs 

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 
Consumption 

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 
produced on site 

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

Total Amount of Waste 
Produced Total amount of waste 

Total Amount of Waste 
Recycled Total amount of waste recycled 

 

8. Conclusions 
Sustainability certainly has value, but all parameters associated with sustainability do not 

necessarily have an observable impact on market price. How to put a price on sustainability 

has proven to be very difficult, and the major reason behind this is the lack of accessible data. 

This paper has presented a set of seven different indicators that together can provide a good 
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starting point to assess buildings environmental performance. They include the major four 

categories that have been mentioned often in previous literature and that is already 

addressed in different initiatives and governmental legislation; emissions, energy, water and 

waste. The suggested parameters are easy to measure and the technology is already in place 

to get the information, in fact, in many cases, real estate owners already collect most of this 

data, but it is not made public. The next question then is to study the possibilities to create 

better incentives for real estate owners to gather this data and make it more accessible. Since 

the main incentive, money, is difficult to relate to this data, and without more data, there is a 

lack of incentive, there is a sort of Catch 22. It would be interesting to look into what kind of 

incentives that could be provided, aside from legislation. 
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