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Purpose – The study aims to focus on the perception and preference of environmentally certified 
buildings by tenants.  

Design/methodology/approach – The study was conducted using two different methods: the first 
method evaluated tenants’ perception of environmentally certified buildings through an online survey 
questionnaire, which was sent out through email. This data is presented in descriptive statistic. The 
second method used regression analysis in order to explain the relationship between the willingness to 
pay of environmentally certified buildings by tenants and different attributes, e.g. whether the tenants 
business is within the private or public sector.  
The questionnaire survey resulted in a dataset of 137 replying tenants located in both LEED EBOM 
certified and conventional buildings. The final regression model had a sample size of 95 tenants.  

Findings – The survey questionnaire demonstrated that most of the tenants had little knowledge 
regarding the environmental certification for the buildings concerned. Furthermore, the majority of the 
tenants showed little or no willingness to pay for an environmentally certified building. In addition, 
the tenants considered the property owner to benefit the most from such certification.  
Moreover, the regression analysis showed that tenants were more likely to be willing to pay for LEED 
certifications if the company is operating in public sector than private sector. Additionally, 
respondents with positions as local or administration manager had a higher willingness to pay for 
LEED certified buildings than member from the board.  

Research limitations – The study only investigated commercial buildings with LEED EBOM 
certification at gold level within Stockholm County. Vasakronan AB provides the data sample of 
properties. 

Practical implications – The study is essential for organizations since the perceived benefits indicate 
an increase in customer value of environmentally certified buildings. Tenants can market themselves 
as green by developing an environmental friendly image with the help of such certification. 
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Syfte – Uppsatsens syfte riktar sig till att studera hyresgästernas uppfattade nytta med miljöcertifiering 
för fastigheter.  

Metod – Studien har använt sig av två metoder: den första metoden är en digital enkätundersökning, 
som skickades ut per mejl, varav hyresgästernas uppfattning gällande miljöcertifierade byggnader 
analyseras. Resultatet från enkäten presenteras i beskrivande statistik. Vidare används 
regressionsanalys för att påvisa relationen mellan hyresgästernas uppfattade nytta av miljöcertifierade 
fastigheter och andra attribut.  
Totalt erhölls 137 fullständiga svar från enkätundersökningen, dessa var från hyresgäster i både LEED 
EBOM certifierade och icke miljöcertifierade fastigheter.  
Den slutgiltiga regressionsmodellen studerar relationen mellan hyresgästernas uppfattade nytta och 
medvetenhet i förhållande till deras betalningsvilja för miljöcertifieringen. Urvalet för den slutgiltiga 
modellen omfattar data från 95 hyresgäster. 

Resultat – Enkätundersökningen påvisade att största andelen av svarande hyresgäster saknade 
kunskap gällande byggnadens miljöcertifiering och uppvisade även en låg eller nästintill obefintlig 
betalningsvilja till följd av att byggnaden skulle vara miljöcertifierad. De svarande ansåg även att 
fastighetsägaren erhöll mest nytta till följd av att fastigheten är miljöcertifierad. Vidare ansåg 
majoriteten av alla hyresgäster att arbetsmiljö samt inomhusmiljö är av större betydelse än om 
fastigheten är miljöcertifierad.  
Resultatet från regressionsanalysen påvisar att hyresgästernas betalningsvilja för LEED-certifiering är 
beroende om företaget är verksam i statlig- än privat sektor. Dessutom visar analysen en positiv 
betalningsvilja för LEED-certifiering om hyresgästerna är lokal- eller administrationsansvarig än om 
de sitter på ledningsnivå. 

Avgränsningar – Studien omfattar endast kommersiella fastigheter med LEED EBOM certifiering på 
guldnivå inom Stockholms län. Urvalet av fastigheter är erhållen av Vasakronan AB. 

Praktisk betydelse – Studien är betydelsefull för organisationer då uppfattad nytta indikerar på en 
ökad kundvärde av/för miljöcertifierade fastigheter. Hyresgäster kan marknadsföra sin verksamhet 
som gröna genom att utveckla en miljöprofil med hjälp en sådan miljöcertifiering.   
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Nomenclature 
Abbreviation  
BD Building Design 
C Construction 
CBD Central Business District 
CI Commercial Interior 
CS Core and Shell 
CSR Corporate Social Responsibility 
EBOM Existing Building: Operations and Maintenance  
GBCI       Green Building Certificate Institute 
ID Interior Design 
LEED       Leadership in Energy and Environmental Design 
N Number of respondents 
NC New Construction 
ND Neighborhood Design 
NIST National Institute of Standards and Technology 
SGBC        Sweden Green Building Council 
U.S EPA´s TRACI U.S. Environmental Protection Agency´s Tool for the Reduction and 

Assessment of Chemical and Other Environmental Impacts 
USGBC     US Green Building Council 
WorldGBC World Green Building Council 
WTP Willingness to pay 

  



 

VI 
 

Table of contents 
1 Introduction ........................................................................................................................................ 8 

1.1 Literature Review ........................................................................................................................ 9 

1.1.1 LEED ....................................................................................................................................... 9 
1.1.2 Perceived Benefit for Green Buildings .................................................................................... 9 
1.1.3 Split Incentives ...................................................................................................................... 10 
1.2 Purpose ...................................................................................................................................... 10 

1.3 Limitations ................................................................................................................................ 11 

1.4 Outline ....................................................................................................................................... 11 

2 Green Building ................................................................................................................................. 12 

2.1 The definition of Green Building .............................................................................................. 12 

2.2 Green Lease ............................................................................................................................... 13 

2.3 Market for Green Buildings in Sweden .................................................................................... 13 

3 Green Building Organizations ......................................................................................................... 15 

3.1 World Green Building Council (WorldGBC) ........................................................................... 15 

3.2 U.S. Green Building Council (USGBC) ................................................................................... 15 

3.3 Green Building Certification Institute (GBCI) ......................................................................... 15 

3.4 Swedish Green Building Council (SGBC) ................................................................................ 15 

4 LEED ............................................................................................................................................... 16 

4.1 LEED – Leadership in Energy and Environmental Design ...................................................... 16 

4.1.1 Credit system ......................................................................................................................... 17 
4.1.2 LEED EBOM ........................................................................................................................ 20 
4.2 LEED Volume ........................................................................................................................... 20 

5 Method ............................................................................................................................................. 21 

5.1 Choice of method ...................................................................................................................... 21 

5.2 Data Collection ......................................................................................................................... 21 

5.2.1 Population and Sample .......................................................................................................... 22 
5.2.2 Respondent ............................................................................................................................ 23 
5.3 Survey design ............................................................................................................................ 23 

5.3.1 The questionnaire .................................................................................................................. 23 



 

VII 
 

5.3.2 The survey collection ............................................................................................................. 23 
5.3.3 Regression Models ................................................................................................................ 24 
5.4 Generalization ........................................................................................................................... 25 

6 Result and Analysis .......................................................................................................................... 26 

6.1 Questionnaire survey ................................................................................................................. 27 

6.1.1 Description of respondents .................................................................................................... 27 
6.1.2 Awareness .............................................................................................................................. 28 
6.1.3 The importance of attributes and customer value .................................................................. 30 
6.1.4 Who Benefits the Most of an Environmental Certification? ................................................. 32 
6.1.5 Willingness to Pay ................................................................................................................. 32 
6.2 The Regression Models ............................................................................................................. 34 

7 Conclusion ....................................................................................................................................... 36 

8 Recommendations and future research ............................................................................................ 37 

8.1 Future research .......................................................................................................................... 37 

8.2 Recommendations and Practical Implementation ..................................................................... 37 

9 Bibliography ..................................................................................................................................... 38 

Appendix ................................................................................................................................................... i 



 

8 
 

1 Introduction 

Environmental issues within the commercial real estate sector have been and are still a discussed 
subject and the branch still stands for a large part of the carbon emissions and energy consumption. 
Only in Sweden, the buildings accounted for approximately 40 % of total energy consumption 
(Energimyndigheten , 2013).  

However, during the recent two decades, the building sector has been through a lot of improvements 
regarding sustainability. These improvements have led to both increased awareness and demand for 
sustainable and environmentally certified buildings. Thus, the importance of “acting green” has 
increased for actors within the sector as tenants, property owners, investors and construction 
companies.  

The outcomes of investing in environmentally certified buildings are besides increased environmental 
sustainability and lower environmental impact but also improved indoor and outdoor environment, 
lower energy consumption and operating expenses (Bauer, et al., 2010; Duetsche Bank Research, 
2010). It is also shown in numerous reaserach that improved indoor environment increase the level of 
comfort, productivity and health for the employees (Hedge & Dorsey, 2013; Hedge, et al., 2011; Gou, 
et al., 2012). 

However, environmental certifications are voluntary and there are several different types on the 
market. The most well-known international environmental certifications for commercial real estates 
are BREEAM (Brittish environmental certification) and LEED (US environmental certification). EU 
GreenBuilding is a certification initiated by EU which is most commonly used within Europe. There 
are also national ones: a common certification applied in Sweden is Miljöbyggnad.  

These certifications are meant to serve as a type confirmation of environmental sustainability for both 
tenants and property owners. But even though properties hold environmental certifications, the 
systems and content of the certifications varies which makes it unclear for both investors and tenants 
to know what kind of environmentally actions they have taken or acquired, despite the image and 
confirmation of the certification.  

While the awareness and demand for environmentally certified buildings has increased (Miller & Buys 
, 2008), the perceived benefits of environmental certified properties by tenants is still an area for 
research that requires further studies to confirm the assertion of the perceived benefit by tenants 
(Miller & Buys , 2008). This research will therefore investigate the perceived benefits of LEED 
certification by tenants located in commercial buildings and the respondents in the survey (tenants) are 
located in both LEED certified buildings and conventional ones.  
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1.1 Literature Review 

1.1.1 LEED&
The benefits of LEED can be categorized in performance and marketing benefits where the 
“performance” is about improving performance of the building by lowering the operating cost. 
Meanwhile, marketing benefit indicates on the customers’ perception towards green certification. In 
other words, customers can market themselves as green by developing an environmental friendly 
image with help of environmental certifications (Matisoff, et al., 2014). 

The corporate social responsibility (CSR) has a major impact for companies and organization to 
choose “green” in order to signal environmental awareness to different stakeholders (Kok, et al., 
2009). Furthermore, green buildings can be economically profitable, for instance as the operating 
expenses of the buildings might be lower. The economic profits are showed from studies where green 
buildings use 30 % less energy than conventional once (Kok, et al., 2009). Moreover, result from a 
hedonic model indicate that LEED certified commercial offices in U.S. has 5-7 % higher occupancy 
rate than conventional ones, controlling for differences in age, height, building class and quality 
(Fuerst & McAllister, 2009). 

However, previous studies indicate that property owner pays a price premium for LEED certified 
buildings (Karhu, et al., 2012). The research showed that LEED certified commercial office building 
in U.S, has a 5,8 % higher rent per square foot (Eichholtz, et al., 2010 ). On the contrary, recent studies 
regarding importance of environmental attributes in the Finnish office market stated that a LEED 
bronze certified buildings are equal to the country’s own building codes and standards. This means 
that some buildings can be classified as green without the certification due to high standards and strict 
regulations in many countries. 

1.1.2 Perceived&Benefit&for&Green&Buildings&

This report focuses on the perceived benefits for LEED certified commercial real estates by tenants. 
Further the perceived benefit could be defined as demand, customers’ value, awareness and need.  

However, there are several different ways of defining customers’ value, for instance, both the Value 
Model and EN 12973 defines the term customers’ value, but the definitions are slightly different. The 
Value model, which is a working model for development projects (The Value Model, 2015), describes 
the customers’ value as “Perceived Benefits” divided by “Total Expenditure” (time, money, effort) 
(see figure 1) (Lindstedt & Burenius, 2006). Whilst EN 12973, a European Standard which “define the 
concept and fundamental characteristics of Value Management” (Association Francaise de 
Normalisation (AFNOR), 2000), states the customers’ value as “Satisfaction of needs” divided by 
“Use of Resources”.  

 

 

 

!

Figure!1.!The!two!definitions!of!customer!value!(Lindstedt!&!Burenius,!2006)!
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Additionally, demand could be defined as customers’ willingness to pay for services (Boundless, 
2015). The demand for sustainable commercial buildings has increased due to that companies have 
improved the importance of corporate social responsibility (Dixon, et al., 2009). For some companies 
or organizations, it is a requirement to acquire green buildings in order to follow the environmental 
policy (Miller & Buys , 2008).  

A report in UK observed that tenants valued location and availability of stock more than sustainability 
when determining office for their business (Dixon, et al., 2009). Similar studies discussed that 
attributes, as location, energy efficiency and video-conferencing were valued to be of more 
importance. Another finding from the same study was companies, which operate in environmentally 
sensitive sectors, such as construction, industrial and energy sectors valued environmental attributes 
higher than other sectors (Karhu, et al., 2012). Previous studies demonstrated that governmental-
related organization, banking corporation and oil industries are more likely to rent green in the United 
States (Kok, et al., 2009).  

Further, result from a report regarding demand for innovative services revealed that the primary reason 
for slow market penetration of eco efficient services is due to lack of customer needs and the supply of 
services. The research suggested that cost and business efficient improvements should be marketed 
actively in order to increase the demand (Anttonen, et al., 2010). 

1.1.3 Split&Incentives&

It is common in the real estate market that the property owners hold more information regarding the 
property than the tenant. For instance, the owner is often responsible for energy efficiency and 
different environmental improvement for the building ( Gossett & Martin, 2013). But when 
asymmetric information between the two parties exists, it can result into that the tenants have lower 
strength in a negotiation process due to lack of information about the building  (Hendrikse, 2003). 
However, it is not all easy for property owners to lease environmentally friendly buildings since the 
tenants cannot verify the environmental improvements (Matisoff, et al., 2014). Environmental 
certifications such as LEED certification can therefore be a solution to reduce asymmetric information 
since it provides an indication regarding the quality and energy efficiency of the building.  

However, tenants with lack of knowledge regarding environmentally certificated buildings might have 
a hard time to decide whether it is beneficial for them (Matisoff, et al., 2014). Additionally, literature 
also shows that tenants have limited understanding of technology and potential building performance 
outcome but are nevertheless interested about how the sustainable solutions would be beneficial, in 
particular as a cost-effective manner (Miller & Buys , 2008). 

1.2 Purpose 

The purpose of this study is to analyze the perceived benefits of environmentally certified buildings, in 
this case LEED-certified buildings, by tenants. Additionally the aim is to obtain a deeper 
understanding of the tenants´ awareness and perception of environmentally certified buildings. 
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1.3 Limitations 

The thesis focuses on commercial buildings, both environmentally certified and conventional ones. 
The commercial properties are divided into subgroups of samples as conventional and LEED EBOM 
Gold certified. The units are located within the area of Stockholm County.  

Further the tenants belong to various business branches and the information gathered for the survey is 
obtained from property managers at Vasakronan. There may be selection bias due to lack of 
transparency, meaning that the property managers have full information and can choose what 
information to share. 

The thesis will only describe the general explanation of LEED certification system and certification 
category: Existing Building: Operation and Maintenance. Other environmental certifications on the 
market, such as the Miljöbyggnad, EU GreenBuilding and BREEAM, are only stated not explained 
any further.  

The study is mainly based on the responses conducted from the survey and the analysis is more of an 
interpretation and indication. Additionally, the study will not control for if tenants relocate during the 
research. 

1.4 Outline 

The report is divided into following sections: Introduction, Green Building, Green Lease, Market for 
Green Buildings in Sweden, LEED certification, Method, Result, Conclusion and Recommendations 
for future research.  

The introduction has given a brief overview of previous studies and the subject of thesis research, 
moving on with purpose and limitations. The definition of Green Building, green lease and the market 
for green buildings in Sweden are the subsequent sections of the report followed by an explanation of 
the Green Building Council Organizations. Further, LEED certification system is described in the 
fourth chapter followed by method which describes the choice of method, data collection, survey 
design and generalization.  

The thesis presents the result and discussion from the online survey questionnaire, analysis of the data 
and the regression model. The paper ends with conclusion and recommendation for future research. 
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2  Green Building 

2.1 The definition of Green Building 

The definition of green building is neither very clear or being used as a standard guideline. This could 
be due to the numerous environmental certifications on the market and that each of them has their own 
definition (USGBC , 2014). However, the main purpose of green buildings is to create and provide 
solutions in order to increase the sustainability for the certified buildings compared to conventional 
ones (Governors´Green Government Council, 2013). 

The European Union has during 2004 developed a certification called EU Green Building aimed for 
property owners, real estate managers and companies (Swedish Green Building Council, 2011). The 
requirement of achieving the certification was that the property needed to reduce the energy 
consumption with 25% compared to what the building used initially (Swedish Green Building 
Council, 2011). 

In 2004 the European Union developed a certification called “EU Green Building” aimed for property 
owners, real estate managers and companies. In order to achieve the certification, the building has to 
reduce the total energy consumption with 25% compared with the initial usage (Swedish Green 
Building Council, 2011). Article 9a Directive 2010/31/EU explains that member states shall ensure 
that by 31 December 2020: all new buildings should be nearly zero energy buildings.  

Additionally, the European Union has developed goals and directives in the “European climate and 
energy package” for 2020 in order to reach a sustainable society (Miljö- och energidepartimentet , 
2008). The main goals for 2020 are stated below:  

• Decrease the energy usage with 20 % 
• 20 % of the EU’s total energy consumption has to be acquired from renewable energy sources.  
• Decrease the greenhouse gas emission with 20 % 

Approximately 40 % of the Swedish energy consumption, mainly heating and usage of appliances is 
used by the construction and building sector (Energimyndigheten , 2013). It is therefore vital that 
property owners recognize the concept of green buildings in order to reach the goals and maintain a 
sustainable environment (Eichholtz, et al., 2010 ). 
Moreover, green buildings can be defined with help of in three different levels where each level is 
explaining the main purpose of the certifications (see figure 2): EU Green building, the Miljöbyggnad, 
LEED and BREEAM (Bonde , et al., 2013). 

Level 1 examines only the reduction of the energy consumption of the building which is addressed in 
EU Green Building certification system. 

Level 2: include Level 1, focuses on what type of construction materials is being used and the indoor 
environment. These environmental aspects are included in the Miljöbyggnad.  

Level 3: include both Level 1 and 2, focuses, from an environmental perspective, on the surroundings 
of the building. For instance, whether the building is enclosed by nearby public transportation or has 
green areas. LEED & BREEAM 
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Figure!2.!The!three!levels!describing!"green!building"!(Bonde!,!et!al.,!2013)!

2.2 Green Lease 

As green building, green lease has no common or official definition that can be standardized for all 
real estate companies (Bonde , 2012). A green lease is a contract between the tenant and property 
owner where the purpose is to achieve efficient collaboration regarding energy and environmental 
concerns. The contracts can consist of agreements for managing energy usage, waste reduction and 
recycling. In addition, green lease can be divided in new lease or additional agreement.  

A green lease can either be included in the initial lease or an additional agreement, as a supplement. 
Green lease can be explained in two different “shades of green” based on the commitments between 
the tenant and property owner. “Light” green could be explained as the parties’ aims to achieve 
environmental goals without incentives to increase the performance. Meanwhile, “Dark” green could 
be considered, as the parties are more actively collaborating towards sustainable environment with 
incentives to achieve specific goals (Hinnells, 2008). 

2.3 Market for Green Buildings in Sweden  

Green building has been a recognized topic over the last few years due to companies’ and 
organizations’ awareness towards responsible investment (Geiger, et al., 2013). In addition, the 
building sector is required to act green due to new regulations and goals for energy efficient society 
(Miljö- och energidepartimentet , 2008). The past five years the number of environmentally certified 
buildings has increased. For instance, the estimated number of LEED certified buildings in Stockholm 
in 2015 was 48, which is an increase in 20% since 2009 (Sweden Green Building Council, 2015).  

Figure 3 illustrates the number of different certifications in Sweden during 2015. The total amount of 
LEED certified buildings in Sweden is estimated to be approximately 119 whilst the Swedish 
Miljöbyggnad has a leading market share with 474 registered certifications.  

Green)Building)Surrounding!!Environmental)
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!

Figure!3.!Environmentally!certified!Buildings!in!Sweden!(Sweden!Green!Building!Council,!2015)!

Moreover, Stockholm is a city with constant growth in population and it is expected that the number of 
habitants will increase between 34 000 – 40 000 per year until 2022 (Newsec , 2015). Stockholm CBD 
(Central Business District) is an attractive area for tenants to rent their offices. One explanation of the 
great demand is by observing the vacancy level of 9.1 % for 2014, which is the lowest vacancy ever 
noted (JLL, 2015). The total stock of offices is approximately 12.0 million square meters in Stockholm 
County whereas CBD has a stock of 1.9 million. Majority of offices are located in the municipalities 
of Stockholm, Solna, Sundbyberg, Nacka, Sollentuna, Järfälla, Danderyd and Upplands Väsby. During 
the recent years telecom companies and corporate banks, as for instance Tele2, TeliaSonera and 
Swedbank have relocated their organizations outside Stockholm CBD. The main reasons for relocation 
are among others space efficiency, lower rent, mobility and improved work environment. An 
additional reason of relocation might be the investors’ and tenants’ requirement of environmental 
friendly buildings. Thus, most of the new and future constructions within the property sector are 
expected to be environmental certified (Newsec , 2015). 
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3 Green Building Organizations 

3.1 World Green Building Council (WorldGBC) 

World Green Building Council (WorldGBC) is a non-profit organization whose main goal is to 
increase the importance of sustainability in the building industry (World Green Building Council, 
2015). They have since establishment 1998 actively worked with reducing the increase of climate 
change (US Green Building Council, 2015). Moreover, the organization functions as a platform with 
knowledge, innovation, and support for the members states around the world. During 2002, the 
WorldGBC acquired the primary responsibility of the formal communication and delivery of 
sustainable building for professionals within the sector and national Green Building Councils (World 
Green Building Council, 2015) 

3.2 U.S. Green Building Council (USGBC) 

U.S. Green Building Council (USGBC) was established in 1993 and is one of 26 established GBC 
members (World Green Building Council, 2015) in WorldGBC. USGBC initiated and developed 
LEED program in 1998, whose basic idea incorporated how “green buildings” should be defined and 
measured (US Green Building Council, 2009). The first version of LEED program was initiated in the 
late 1999 and the USGBC created the environmental certification system LEED in order to achieve 
and develop a greater environmentally conscious property portfolio, which today is one of world´s 
most well-known environmental certifications. USGBC has today 12800 member organizations and 
additionally 193,000 individuals who are qualified in LEED Professional Credentials, which is a type 
of evidence of the expertise in LEED (US Green Building Council, 2013). 

3.3 Green Building Certification Institute (GBCI) 

Green Building Certification Institute, GBCI, was founded in 2008 as an independent institute, a third-
party organization that administer registrations and certifications according to U.S. Green Building 
Council´s LEED Rating System (Blackstone , 2014). When applying for LEED-registration and 
certification, the projects need to provide required documents to GBCI. GBCI aims for ensuring that 
environmentally sustainable building and development are interconnected with the latest updates in the 
industry (Green Building Certification Institute , 2011). If properties applied for LEED registrations 
belong to a LEED Volume project, meaning that the properties are bundled up, further explanation in 
section 4.2. GBCI will then not examine all units but only a subset of the total bundle. 

3.4 Swedish Green Building Council (SGBC) 

Sweden Green Building Council (SGBC) was established in 2009 by 13 Swedish organizations and 
companies. SGBC became an established GBC member at WorldGBC in the end of 2011 (Sweden 
Green Building Council, 2014). The SGBC supports three other environmental certification systems 
beyond the environmental certification system LEED, which is the British BREEAM (Building 
Research Establishment Environmental Assessment Methodology), EU GreenBuilding (EU-initiated) 
and the Swedish Miljöbyggnad (Sweden Green Building Council, 2014). 
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4 LEED 

4.1 LEED – Leadership in Energy and Environmental Design 

LEED which stands for Leadership in Energy and Environmental Design is a certification rating 
system for green buildings, developed by the USGBC. Short after the formation of USGBC, LEED 
Green Building Rating System was developed by the members of the USGBC committee and is 
“voluntary, consensus-based and market-driven” according to USGBC (U.S. Green Building Council, 
2009). There are currently more than 69,000 projects in more than 150 countries participating in 
LEED (U.S. Green Building Council, 2015). 

The first pilot project LEED Version 1.0 was launched 1998 (U.S. Green Building Council, 2009) and 
at that time, the program was only designed for New Construction.  

Nonetheless, the system has been improved and adjusted and are currently at version 4, but still based 
on the first version, New Construction (NC) (US Green Building Council, 2015) 

LEED consist of five rating systems currently (see figure 4): 

• LEED Building Design and Construction (BD+C)  
• LEED Interior Design and Construction (ID+C) 
• LEED Building Operations and Maintenance (O+M) 
• LEED Neighborhood Development (ND) 
• LEED Homes (HOMES)  

 

Figure!4.Five!LEED!Rating!Systems.!(U.S.!Green!Building!Council,!2015)!

These rating systems can be applied to numerous different types of projects and due to common 
markets and differences in project characteristics: LEED has created specialized standards which are 
adequate to the projects. Furthermore, the common markets for each rating system vary and this makes 
the certification applicable onto different building projects (U.S. Green Building Council, 2015). 

• LEED Building Design and Construction (BD+C) applies to newly produced or major 
renovation buildings including: New Construction, Core & Shell (CS), Schools, Retail, 
Hospitality, Data Centers, Warehouse & Distribution Centers and Healthcare. 

• LEED Interior Design and Construction (ID+C) applies to projects managing interior 
developments including: Commercial Interiors, Retail and Hospitality 
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• LEED Building Operations and Maintenance (O+M) applies to existing buildings within 
following sectors: Existing Buildings, Schools, Retail, Hospitality, Data Centers and 
Warehouse & Distribution Centers. 

• LEED Neighborhood Development (ND) applies on new land development or redevelopment 
projects including residential usage, nonresidential usage or a mixture of both. This system 
can be applied at any point of the project development. 

• LEED Homes (HOMES) applies to project types containing single-family, multifamily low-
rise and multifamily midrise homes. 
 

 

Figure!5.Different!building!types!and!project!developments!within!LEED!Rating!System.!(Polish!Green!Building!
Council,!2011)!

The aim with several rating systems is because of the variations in characteristics, but also the 
comparability among the project types.  

4.1.1 Credit&system&

LEED Green Building Rating System evaluates and give credits based on five key categories with two 
additional categories, were additional credits can be awarded (see figure 6) (Richards, 2012; Matisoff, 
et al., 2014). The distribution of points is dependent on the fulfillment of each requirement (US Green 
Building Council, 2009). The requirements are based on the possible environmental impact and human 
benefits and the definition of the impacts, the effects and outcome of the operation and maintenance of 
the building and also the design and construction. 
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!

Figure!6.!Credit!categories!for!LEED.!(Green!Wizard!S!The!Building!Product!Management!Solution,!2014)!

Furthermore, the credits in LEED 2009 are weighted using the environmental impact categories 
provided by the U.S EPA´s TRACI (U.S. Environmental Protection Agency’s Tool for the Reduction 
and Assessment of Chemical and Other Environmental Impacts) (United States Environmental 
Protection Agency, 2014). The weights, which are based on the impacts factor within the categories 
relative to each other, are developed by the National Institute of Standards and Technology (NIST). 
The points are distributed dependent on the relative importance of the impact in relation to the 
building. Thus the major weights are allocated to the most important impact. All credits are worth 
minimum 1 positive point, are integers and the static weight in the rating process are not dependent on 
any project location specific individualized scorecards (U.S. Green Building Council, 2009) 

LEED credit system has totally 100 base points but an additional 10 base points can be earned through 
two extra categories: Innovation in Operations (and Design) and Regional Priority. The total score can 
therefore reach a total sum of 110 points within the rating system scorecard. However, dependent on 
what type of project, the points for each category vary. Dependent on how many points’ projects is 
being awarded, a certain LEED certification level will be reached (see figure 7). The projects need to 
fulfill prerequisites, otherwise, the property won´t be granted any certification. Furthermore, LEED 
2009 for EBOM certifications achieves points according the checklist provided in appendix A2. 

 
Figure!7!The!four!levels!of!LEED!certification.!(U.S.!Green!Building!Council,!2015)!
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Additionally the points are assigned differently dependent on what kind of project that is applying for 
the certification. Some of the properties included in the sample were part of a LEED Volume project.  

Dependent on what type of functions a property have, not all requisites can be fulfilled. Therefore, the 
project team can in advance choose which requisites within which category to achieve for. However, 
this does not include the prerequisites within all categories, due to that prerequisites are mandatory in 
order to receive a certification. The description of each credit category is explained below. The points 
for each category below only represent LEED for Existing Building: Operation & Maintenance 
certification.  

The complete checklist from LEED Reference Guide 2009 is provided in appendix A2. 

! Sustainable+Sites+(SS):+26+Possible+points+
This section doesn´t hold any prerequisites and aims to guide for a sustainable site. The credits 
therefore reflect attributes attached to the location (US Green Building Council, 2009) with factors 
such as site disturbance, that can damage the property and which takes time to adjust. Another credit 
that is important in this section is the impacts from commuting vehicles which contributes to pollution 
and land impact (US Green Building Council, 2009). 

! Water+Efficiency+(WE):+14+Possible+points+
The category promotes increased efficiency regarding water usage, in other word, smarter use of water 
where the consumption of drinkable water reduces (US Green Building Council, 2009). The section 
has one prerequisite involving reduction of indoor plumbing fixture and fitting efficiency followed by 
management and measurement of water performance and reduction in potable water consumption 
through change of fixtures. 

! Energy+and+Atmosphere+(EA):+35+Possible+points+
The main subject of this section is energy efficiency of the building by primarily management such as 
planning, documentation, investigation and analysis, reporting and opportunity assessment (US Green 
Building Council, 2009). Total possible points of this section are 38 points and the part which gives 
most points are: “Optimize Energy Efficiency Performance” (Appendix A2) which manages energy 
efficiency through reduction in both environmental and economic impacts.  

! Materials+and+Resources+(MR)+:+10+Possible+points+
This category has two prerequisites regarding sustainability in the materials purchased to the property 
and the waste management (US Green Building Council, 2009). The intentions of these two 
requirements are to obtain a process including durable goods, controlled and reduced level of mercury 
in lamps and facility adjustments and additions but also reducing the waste generated by the property 
occupants.  
However, the main focus is to reduce the waste generated from the building and the occupants and 
also to have a sustainable process when adding new materials into the building.  

! Indoor+Environmental+Quality+(IEQ):+15+Possible+points+
This category focuses on indoor environmental quality (IEQ) and has three prerequisites which need to 
be achieved. The requirements entail how to create and maintain a good indoor environment (US 
Green Building Council, 2009). 
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! Innovation+in+Operations+(IO):+6+Possible+points+
This category gives opportunities to achieve further environmental benefits, in form of 6 possible extra 
points, additionally to the ones provided in LEED 2009 for Existing Building: Operations and 
Maintenance Rating System (U.S Green Building Council, 2015). 

! Regional+Priority+(RP):+4+Possible+points+
This section also provides opportunities to achieved additional environmental benefits which focus on 
climate zones and whether the projects are located in urban or rural areas (Swedish Green Building 
Council, 2013) 

4.1.2 LEED&EBOM&&

LEED EBOM, which stands for Leadership in Energy and Environmental Design Existing Building: 
Operation and Maintenance, is one of the rating system branches of LEED Green Building Rating 
System. It is developed for the commercial and institutional buildings that already exist (US Green 
Building Council, 2009).  

The rating system can be applied to projects such as: existing buildings; retail, schools, hospitality, 
data centers and warehouses and distribution centers. Moreover, the certification can only be applied 
for the whole property which means that separate tenant spaces are not qualified for the certification. 
The rating system is a support and guide for property owners and encourages implementation of 
sustainable actions in order to reduce the environmental impact by the properties. 

4.2 LEED Volume 

There is a need from the branch of a more efficient approach to certify buildings (USGBC & GBCI, 
2012) and the USGBC launched a pilot program during 2007 and in 2011 the Volume certification 
became available for LEED EBOM (Ashley Katz, 2010). The main idea is to allow organizations to 
simplify the approach by bundling up properties, where the properties are of similar types, attaining 
certification quicker at a lower cost than when applying with individual building projects (USGBC & 
GBCI, 2012). When applying for certifications through LEED Volume, the GBCI examines only a 
selection of all applying units within the bundle. Different level of certifications may be obtained the 
properties are awarded points differently (Green Building Certification Institute , 2011). Several 
properties within the sample belong to LEED Volume projects. 
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5 Method 

5.1 Choice of method 

This study was conducted using two types of quantitative methods where the first was in form of an 
online survey questionnaire where the result was presented using descriptive statistics. 

The second method applied was two regression models: a hedonic and a regression model, which 
represented the second quantitative part of the research. The reason of using this method was to create 
a model were attributes explain the willingness to pay for LEED certified buildings. However, due to 
restrictions of data, the models were not significant in order to be applied for the result. Therefore, 
only the main idea of the models will be described for possible future research. 

The study did not include interviews because the subject was planned to give an initial overview of 
what could be described as perceived benefits by tenants. In order to gain as much knowledge and use 
the information in the regression model, the first model had to be quantitative, therefore the survey 
questionnaire were the answers could be transformed into binary numbers.  

5.2 Data Collection  

The data in this study is collected through two different ways, the first one is primary data from the 
survey and the second one is provided from Vasakronan which is secondary data. The survey was sent 
out in beginning of March 2015 and the data was collected during mid-April 2015. During this period, 
two reminders were sent out with a week apart. 
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5.2.1 Population&and&Sample&&
The population in the study includes tenants located in all commercial properties within the Stockholm 
County. Further, the sample consisted of tenants in 6 conventional and 14 LEED EBOM Gold 
certified buildings within the Stockholm County.  

The subset of the population is a convenience sample. Convenience sample means that the sampling 
method conducted is based on non-random standards (Bhattacherjee, 2012). In this case, the sample 
gathered was based on convenience due to that the units were selected by Vasakronan. Thus, the 
sample is exposed to selection bias, which means that not an appropriate randomization of selection 
was attained (Backman, et al., 2012) 

The survey was sent out to 586 tenants, located in the properties within the sample, which is the 
original sample whereas the final sample consists of 137 respondents: the response rate was 23.4% 
(see table 1). By final sample means the amount of respondents that participated in the survey. The 
respondents were as mentioned earlier tenants located in the properties within the sample and were the 
ones with the direct contact with the property managers from Vasakronan. No additional information 
(e.g. number of years within the business, business position etc.) was received from the property 
managers expect for the email address.  Further, the respondents had the possibility to opt-out or block 
the survey.  

Property& Building&type& Main&occupation& Questionnaire&sent& Response&rate& Response&rate&
1 LEED EBOM Office 115 36 31% 
2 LEED EBOM Office 86 20 23% 
3 LEED EBOM Office 101 17 17% 
4 LEED EBOM Office 34 12 35% 
5 LEED EBOM Office 27 7 26% 
6 LEED EBOM Office 22 6 27% 
7 LEED EBOM Office 4 3 75% 
8 LEED EBOM Office 13 2 15% 
9 LEED EBOM Office 12 2 17% 

10 LEED EBOM Office 1 1 100% 
11 LEED EBOM Office 5 1 20% 
12 LEED EBOM Office 11 1 9% 
13 LEED EBOM Office 6 1 17% 
14 LEED EBOM Office 1 0 0% 

      
 Total Office 438 109 25% 
      

15 Conventional Office 54 13 24% 
16 Conventional Office 75 11 15% 
17 Conventional Office 12 3 25% 
18 Conventional Office 5 1 20% 
19 Conventional Office 1 0 0% 
20 Conventional Retail 1 0 0% 
!      
! Total  148 28 19% 
! Total  586 137 23% 

Table!1.!Response!rates!

 !
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5.2.2 Respondent&
The dataset, tenants (also referred as respondents), in the survey were either contact person or local 
managers to the property managers at Vasakronan: all located in the units included in the sample and 
was categorized into what type of business the tenants belonged to office, retail, restaurants and other. 
Office hotels, fitness centers and distribution areas were defined as “other”. The majority of the 
respondents’ core businesses were office operations except for one property were retail were their 
main occupation. The respondents represented respective organization and the firms included in the 
sample have first-hand leasing contract with the real estate company. The characteristics such as: 
number of years and position in the organization, varies among the respondents. This data was 
extracted from the survey questionnaire were the respondents were given opportunity to write freely in 
a comment box regarding what business position they had. The same applies to number of years 
within the company: the data is gathered from the survey and was a question with given intervals of 
years active within the company. 

5.3 Survey design  

The questionnaire consisted of 14 closed questions meaning that a number of answers were given 
(Backman, et al., 2012). Moreover, an essay box was provided at the end of each question, in the 
survey sent out, where the respondents had the possibility to comment freely.  

The survey included control questions which separated the respondents into two groups (Appendix 
A1). The first group consists of the total dataset who was located in both certified and conventional 
building. Meanwhile the second group included only respondents who replied that they were located 
in certified buildings. 

5.3.1 The&questionnaire&
The survey was designed into three parts. The first part included questions suited for all respondents, 
refers to tenants located in both conventional and LEED certified buildings. The questions focused on 
the general characteristics such as if the organization has an environmental policy, green lease with the 
real estate company and what was perceived most important among given attributes. 

The following section was structured for the respondent who replied on being located in an 
environmentally certified building. The questions asked were regarding the tenants’ perception of the 
environmental certification. The information regarding the respondents’ corporate social 
responsibility, CSR, was gathered from annual year reports and webpages: if there were indications of 
an environmental policy we would consider them as environmental responsible.  
The final part, aimed for the entire dataset, investigated questions concerning the tenants willingness 
to pay and their perception of which actor benefit the most of an environmentally certified building. 

5.3.2 The&survey&collection&

The survey was sent by email to all respondents within the sample. The tenants’ contact information 
required for the online survey was provided by property managers concerned at Vasakronan. The 
process of gathering all contact information was conducted through email, but a few phone calls were 
needed. All information could not be provided during the required time period which resulted in 
exclusion of one property. 
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5.3.3 Regression&Models&
Two regression models were developed to explain the relationship between the perceived benefits of 
environmentally certified building by tenants, in this case LEED EBOM, and their willingness to pay.  

A dataset of totally 599 tenants from the sample were included in model 1. Model 1 is a hedonic 
regression which describes the relationship between the dependent variable, rent for each property in 
the sample and different independent variables. These independent variables are characteristics that 
affect the rent by the coefficient β.  

The independent variables consist of LEED, Office, Retail and the distance to CBD and are dummy 
variables, which is known as binary variables consisted of values of 1 and 0  (Wooldridge , 2012). The 
dependent variable rent has a logistic functional form, which explains the percentage change in rent.  
The values for “distance to CBD” were obtained by measuring the distance from each property and the 
district Stureplan, meaning that if the distance from the building to Stureplan were less than 5km the 
binary variable equals to 1. The independent variable LEED equals to whether the building is 
environmentally certified. Office and retail explains the tenants’ type of occupations.  

Model 1: !"!!"#$ = !! + !!!""# + !!!""#$% + !!!"#$%& + !!!"# + !!! 

Moreover, the dependent variable rent was derived with respect to LEED in order to measure the 
percentage change in rent with the coefficient of LEED. Since the second model aims to study the 
willingness to pay for a LEED certified building, the dependent variable consist of !! multiplied with 
rent (Step 1 & 2). 

Step 1: !"#$%!"##$ = !! 

Step 2: !!""#!"#!2:!= !"#$×!! 

Further, the variable !!""#!"#! was placed on the left side of the equation as the dependent variable 
in model 2. The new dependent variable explains tenants’ individual willingness to pay for LEED 
certified buildings (!""#!"#) and is in logistic functional form, this was used to obtain the 
percentage change in the variable. 

Model 2 is the final model that explains the relationship between willingness to pay for LEED by 
tenants and the independent variables. The model combines data both from the hedonic model and the 
survey. The dataset in the dependent variable comes from the hedonic regression model, whereas data 
from the survey is included in the independent variable. The final sample size consists of 95 tenants.  

The independent variables used in the final model are “Business Positions” and “Private”. The first 
mentioned variable categorize the business position of the tenants from 1-4 where 1=high and 4= low. 
For instance, a high business position means that members from the board are typical respondents 
whereas a low position means that administration managers are common respondents. The variable 
“Private” explains whether the respondents business operates in private or public sector. If the tenants 
business is located in the private sector the variable is equal to 1. Both these attributes were found to 
have a significant relationship with!!""#!"#. All variables have a functional form as dummy 
variables. 

Model 2: ln !""#!"# = !! + !!!"#$%&##'(#$)$(% + !!!"#$%&' + !!! 
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Using this method, it provides an additional approach to answer the research question for this study. 
Since a high value of!!""#!"# indicates on a willingness to pay by tenants in the sample. Whereas a 
negative value of !""#!"# implies that no willingness to pay exist by tenants.   

5.4 Generalization 

The sample was supplied by one of the largest real estate companies in Sweden. Consequently, the 
data cannot be generalized to reflect the entire population's perception of environmentally certified 
commercial buildings on the market due to the non-randomization of sampling. 
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6 Result and Analysis 
The study examines, the perceived benefits of environmentally certified buildings by tenants. We 
assumed that the model below evaluates the tenants’ perception of environmental certified buildings 
(see figure 8). The assumption is based on the literature review from previous chapters in this study. 
The model illustrates four different categories: customer value, customer awareness, which actor 
benefits most and the willingness to pay for environmentally certified buildings.  

 
Figure!8.!Interpretation!of!the!tenants!perceived!benefits!

Additionally, the chapter uses descriptive statistics to explain the result obtained from the online 
questionnaire survey. The result is described in different figures where only complete responses from 
the surveys will be presented and analyzed. Finally, the chapter ends with a presentation of the 
regression model, which completes the result of the study. 
  

Customer 
Value 

Awareness 

Benefit 

Willingness 
to Pay 

Tenants’ 
perceptions 
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6.1 Questionnaire survey 

6.1.1 Description&of&respondents&
The distribution for the number of years 
within the company for each respondent was 
similar for both certified and conventional 
buildings (see figure 8). The respondents had 
positions such as chief executive officer, 
business, local and administration managers. 
The majority of the respondents had worked in 
the company   more then 10 years. Thus, the 
level of experience within the company is 
high.  

The distribution of the different categories of 
organization sectors is following: around 90 % 
of the participants were active within the 
private sector where as 10 % were operating in 
the public sector. Thus the answers might be 
influenced from a profit maximization point of 
view. The response rate was such: around 60 
percent of the respondents have classified their 
businesses as offices. However, some of the 
tenants thought that neither offices, retail nor restaurants were alternatives for their main occupation: 
this resulted in approximately 30 percent of the respondents categorizing their businesses as 
"others"(see table 3).  
 

  

 

Figure!10.!The!distribution!of!the!type!of!business!
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6.1.2 Awareness&&
The tenants’ awareness shows whether they know the building where their business is located is 
environmentally certified (see figure 11). Around 52 % of the respondents from a certified building 
are aware about their building has environmental certification. 18 % of the respondents located in 
conventional building replied that they are aware about their building has certification. On the other 
hand, 42 % of the respondents located in a certified building and 64 % of the respondents in a 
conventional one are not sure. A small number of the respondents located in conventional building, 
has a perceived benefit of an environmentally certified building. Given these points, one of two 
tenants have not been informed about the building being environmentally certified although they are 
located in certified building, However, more than a half of the respondents located in conventional 
building are unaware about being located in conventional building.  

 
Figure!11.!The!distribution!of!whether!the!respondent!know!if!they!were!located!in!a!certified!building!or!not!

6.1.2.1 Environmental&Responsibility&

Moreover, the result from figure 12 is compared with whether the tenants’ businesses follow CSR (see 
table 5). We are particularly interested in examining tenants located in certified buildings that consider 
environmental responsibility in their business. 62 % of the respondents believes that they are located 
in an environmentally certified building also have an environmental policy. However, 33 % of the 
tenants with environmental responsibility are not sure whether they are located in an environmentally 
certified building. The distribution of respondents who are aware and has an environmental policy are 
almost the same as for those who are not sure about the environmental certification and do not have an 
environmental policy.  
In other words, the result from figure 12 indicates that tenants with environmental responsibility are 
aware about the certifications. 

 
Figure!12.!The!distribution!of!whether!the!respondents!knew!if!the!building!they!were!located!in!had!an!
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6.1.2.2 Type&of&Certifications&

Since a major number of the groups are uncertain about whether the building is environmentally 
certified, it is important to check the awareness regarding the certification type in order to observe 
their perceptions. Thus, figure 13 shows respondents in environmentally certified buildings and their 
knowledge about the type of certification. 

Approximately 20 % of the respondents replied “LEED” as the type of certification whilst none 
answered BREEAM and a very few responded EU GreenBuilding. However, it is important to 
mention that some buildings have multiple certifications; for instance a property can have both LEED 
and EU GreenBuilding. There is only one property in the sample with multiple certifications, and none 
of the respondent replied with both of those certification types. 

Nevertheless, the majority of the respondents are not sure about which type of certification the 
buildings have. This reveals a certain information gap between the tenants and property owner and the 
result is expected since the information regarding the LEED certification has not been communicated 
to all tenants before the survey was sent out. Tenants located in some of the properties included in the 
LEED Volume project 2014 had not received information about the approved certification. The 
knowledge gap could imply less negotiation opportunity and lower customer value for the tenants and 
also less willingness to pay due to difficulties to verify the environmental improvements made by the 
property owner (Matisoff, Noonan , & Mazzolini , 2014). 

 
Figure!13.!The!distribution!of!what!type!of!certification!the!respondents!thought!that!their!property!had.!
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6.1.2.3 Green&Lease&

The tenants’ knowledge of whether their businesses have a green lease demonstrates in figure 14. 
About 52 respondents thought that they have signed green lease whilst the true number was 34 tenants 
that have signed green lease out of these 52 respondents. In addition, 21 believed that they did not 
have such lease and 17 of them were right. However, 58 replying tenants were not sure regarding 
having a green lease and this indicates on a huge uncertainty and knowledge gap between the tenants’ 
perception and the true proportion. This result shows that a major uncertainty and knowledge gap 
exists between the tenants who believed to not have agreements and the actual proportion. 

  
Figure!14.!The!distribution!of!whether!the!respondents!knew!if!they!had!a!green!lease!with!the!property!owner!

or!not.!

6.1.3 The&importance&of&attributes&and&customer&value&
Furthermore, the respondents were asked to rank nine attributes that include characteristics and 
performances of the building (see figure 15). The purpose with this question was to gain perspective of 
what is perceived to be of high importance for tenants, which also can be described to be customers’ 
value.  

The question is distributed over a nine-point rating scale requiring the respondents to rank the 
attributes by its importance, where 1= most important and 9 =less important. The attributes ranked 
were: work environment, indoor environment, design (indoor: layout, and outdoor: facade), location, 
green service, green lease, low operating cost, environmentally certified building and low 
environmental impact.  

The result shows that the respondents valued work environment as the most important factor followed 
by the indoor environment as the second most important. Further, location was ranked as third most 
important attribute and environmentally certified building as the least important attribute. A reason of 
why environmentally certified buildings might be least important could be due to that the terms is 
inexplicit since it can be defined as an attribute that indicate and package other attributes. This 
explanation can also be applied to the attributes: green leases and services. For instance, 
environmental certification is a term that includes attributes as for instance lower energy consumption 
and improved water efficiency.  

Thus, work and indoor environment attributes are a more customer friendly words and more relatable 
than environmentally certified buildings.  
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Figure!15.!The!distribution!of!what!is!perceived!to!be!most!important!for!the!dataset!

If the Value Model´s definition of “customers’ value” is held true, then the tenants´ value will increase 
with added perceived benefits or lower uses of resources (Model 3). The ranking shows that among 
others the attribute: work environment, have a higher importance for the costumer then 
environmentally certified buildings. Considering the answers from table 8, the result can then be said 
to show which attributes that will give the highest impact on changes in perceived benefits. This can 
be said since increased performance in an attribute with zero customer value will probably not give 
any increase in fulfilment or spoken customer need. 

Model 3: !!"#$%&'!!"#$% ↑= !"#$"%&"'!!"#"$%&↑
!"#$%&'()*$+!↓  

The introduction of an environmental certification, in this case LEED EBOM, will therefore not by 
itself render as high customer value as increased performance in work environment or indoor 
environment would. Even if there is raised awareness of performance level in environmentally 
certified buildings, this may not affect the customer value. Since the ranking shows that the work 
environment, indoor environment and location are of more importance than the environmentally 
certified buildings, it can be assumed that the customers are more aware of the performances of them. 
The high valuation of the work and indoor environment could be explained by the direct effects on 
tenants, for instance as increased productivity and improved comfort (Gou, et al., 2012). If this is 
considered to be the case, the introduction of an environmental certification will not make a major 
change in the perceived benefit. It will therefore be hard to argue a higher total expenditure without 
lowering the customer value. 
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6.1.4 Who&Benefits&the&Most&of&an&Environmental&Certification?&
65 % of the respondents perceived property owner of gaining the most if a building is environmentally 
certified (see figure 16). However, 28 % thought that the tenants benefited the most.  
Nevertheless, the question was a multi answer question and a small number of the dataset thought that 
everyone benefited from such a certification. The general view in the comment section was that 
environment is a concept that everyone profits from since low environmental impact is favourable for 
all actors.  

It could be argued that tenants with information and knowledge of the environmental certification of 
the building would recognize the certification as an attribute that included other attributes. Further, 
knowledge gap could be one of the reasons of why tenants depreciate the certification. Moreover, this 
can also lead to tenants missing out on the including attributes in the certification and the valuation is 
based simply on the term environmental certification.  

 
Figure!16.!The!distribution!of!who!the!respondents!thought!to!gain!the!most!of!an!environmental!certification!

6.1.5 Willingness&to&Pay&

The property owner is, according to the majority of respondents, the actor who benefits the most of an 
environmental certification. Thus, all respondents’ perception of whether it is motivated to change the 
rent due to that a building is environmentally certified was asked in order to observe if it effects their 
willingness to pay (see figure 18).  

The majority of the respondents consider no change in rent. Approximately 22 % of the tenants 
believe that the rent should be reduced whilst 15% think of an increase with 1%. Although, major 
number of the respondents works within the private sector with a profit maximization approach, most 
of them reply no change in rent rather than any of the other alternatives.   
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Figure 17 illustrated the tenants’ quantified amount of potential rent premium whereas figure 18 
examines whether the tenants think that it is motivated with a change in rent as a result of the building 
being environmentally certified.  

Approximately 26 % of the tenants with businesses located in certified building has no opinion, 54 % 
reply no change. Around 26 % of tenants with business located in conventional building have no 
opinion, 25 % reply a lower rent, and 43 % reply no change in the rent level.  
However, the majority of the respondents in conventional buildings consider a lower rent than tenants 
in certified buildings. This result might be due to the lack of information about environmentally 
certified buildings, which could explain the perception of no change in rent. Additionally, the low 
motivation in change in rent could also be described through split incentives. Several tenants express 
that everyone gained from environmental improvements in society and therefore, based on that 
everyone gained from such an improvement; there should not be any change in rent. However, some 
respondents think that due to the environmental improvement on the building, the rent should in fact 
be reduced.  

 
Figure!18.!Is!it!motivated!with!a!change!in!rent!due!to!that!the!property!is!environmentally!certified?!
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6.2 The Regression Models 

The result from the regression model implies the tenants’ willingness to pay of environmentally 
certified buildings could be explained by business position and whether the tenants’ business is within 
private or public sector (see table 2).  

The variable “Business Position” is categorized in four units from 1-4, where 1=high and 4=low. 
Every one-unit increase in the variable “Business Position”, the dependent variable !""#!"# will 
increase by 28.5 % holding everything else constant. This result indicates that tenants with low 
business position have higher!!""#!"#. The relationship can be explained by the respondents who 
are categorized in a “lower” position are aware about the certification. Since the respondents foremost 
consists of facility managers or administration manager. In addition, tenants with businesses located 
within the private sector have negative affect on the !""#!"#!variable. In other words, a one-unit 
increase in the independent variable “Private”, the variable !""#!"# will decrease with 94.6 %. This 
result indicates that businesses in public sector have a willingness to pay for LEED while private 
considers the opposite. Considering this relationship, businesses within private sector have a tendency 
of being profit maximizing, thus the willingness to pay are much lower for such certifications than 
tenants within governmental sector. In addition, the governmental sector might have a requirement of 
being located in an environmentally certified building. 

The result from the model describes that a positive value indicates that tenants have a willingness to 
pay of LEED EBOM certified buildings whereas a negative value implies the opposite.  

Model 4: !"!!""#!"# = !11,287 + 0,285×!"#$%&##!!"#$%$"& − 0,946!"#$%&' 
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Model)1) !! Model)2) !!
Dependent!variable!

logarithm!of!rent!in!sek! β 
Dependent!variable!"Perceived!benefit!of!

LEED"! β 

LEED!(1=yes)! 0.044!
Business!Position!(1X4=from!high!to!
low)!! 0.285!

!
(0.154)!

!
(0.115)**!

! ! ! !Office!(1=yes)! 2.501! Private!(Private=1,!Governmental=0)! X0.946!

!
(0.143)***!

!
(0.497)*!

! ! ! !Retail!(1=yes)! 2.135! Constant! 11.287!

!
(0.2)***!

!
(0.588)***!

! ! ! !Distance!to!CBD!
(CBD=1)! 0.297! R2! 0.121!

!
(0.134)***!

! !

! !
Adjusted!R2! 0.103!

Constant! 11.38!
! !

!
(0.219)***! Sample!Size! 95!

! ! ! !R2! 0.365!
! !

! ! ! !Adjusted!R2! 0.361!
! !

! ! ! !Sample!Size! 599!
! !

! ! ! !Variable "Others" in Model 1 represents other type of units than retail and office, restaurant and gyms are examples of varibles included. 
However, it is dummy variable trap. 

Standard errors are in brackets. Significance at the 0.10, 0.05, and 0.01 levels are indicated by *, **, and ***, respectively. 
! !Table!2.!Regression!result:!commercial!buildings! !
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7 Conclusion 
The aim of the study was to evaluate the perceived benefit of LEED certification by tenants. 
It appears that the majority of the respondents were not aware of being located in environmentally 
certified building. Tenants who believed that they were located in such a building tended to also have 
environmental responsibility within their CSR, which were marketed through their webpages. But 
since the data from the survey indicates a low perceived value of the certification it can be argued that 
the tenants have not yet realized this benefit.  

Furthermore, environmental attributes such as “environmentally certified building” were not as 
important as work and indoor environment. This could because the term “environmental certification” 
is more loosely defined and difficult to relate to, since it includes other attributes.   
If there were a wish to increase the tenants’ perceived benefit of LEED certification, it would be 
preferable to use customer friendly communication. This means that when communicating with 
tenants/customers about improvements made due to environmental certification, common denominator 
must be used, which in this case indicates to be attributes included in an environmental certification. 
This could help the tenants to see that the certification is a packaging of the attributes they hold as 
important and thereby increase the willingness to pay for the certification.  

Moreover, findings from the survey results showed that the property owner was the actor that, 
according to tenants, benefits the most from a property being environmentally certified. This could be 
due to the lack of awareness, transparency and information regarding the function and contents of the 
certification. Furthermore, the majority of the tenants were not willing to pay a higher rent for 
environmentally certified buildings. This could indicate a risk that the property owner appears to 
enforce the certification without consideration of the tenants. As stated before, the knowledge level of 
the tenants is of great importance for the customer value and thereby the willingness to pay.  

Furthermore, the result from the regression analysis showed that tenants with business positions such 
as facility and administration managers have a higher willingness to pay than members from the board. 
Since local and administration managers have direct contact with the property manager from the 
property owner, the information regarding the environmental certification is primarily communicated 
mutually.  

However, it was also shown from the results that businesses from the governmental sector had a 
higher willingness to pay, which could be due requirements stated in their CSR. However, the private 
sector showed a lower willingness to pay and this may be due to their profit-maximization approach.  

An increase in awareness implies a reduction in the knowledge gap and the possibility to gain benefits, 
which is currently not realized by tenants. If full information is accessible then tenants could take 
advantage of the environmental certification and signal themselves as green for their customers. 

. 
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8 Recommendations and future research 

8.1 Future research 

The result from the regression model has an adjusted R2 of 10.3 %, which means that the variation of 
willingness to pay for LEED is explained by 10.3 % by the independent variables. The model could be 
improved by additional, more fitted variables that explain the willingness to pay for LEED 
certification. This can be obtained through interviews and a larger non-convenience sample. This may 
result in a deeper knowledge about tenants’ perception, which may help to develop additional 
variables in the regression models provided in the thesis. 
Since the data used in the regression model was restricted, it was important for us to demonstrate the 
methodology foremost for future research.  

Thus, the purpose of using this result was to exemplify guidance of stated willingness to pay for 
environmental certification by tenants. Hence, the model is in need of further improvements in future 
research by following the methodology and without limitation of data.  

8.2 Recommendations and Practical Implementation 

This research has foremost provided us with a broader perspective of the perceived benefit of LEED 
certification by tenants. The result from the study has shown that the tenants in the sample have some 
appreciated attributes of the environmental certification as beneficial, but they were unaware about the 
functions and specific content of the certification. 
The property owner initiated the environmental certification for their commercial buildings, which 
they also market as an environmental improvement for both their tenants and stakeholders. Likewise, 
tenants could take advantage of the environmental certification, which could be communicated in 
annual reports or webpages, with the purpose of signal them as green. 

It is important to mention that tenants are the end customers of USGBC, who provides LEED 
certifications. This is problematic since a lack of knowledge and awareness by tenants implies a lower 
demand of the certification.  Thus it is important that USGBC together with the property owner have 
the right communication tools in order to pass the information. Otherwise, unawareness leads to a low 
perceived benefits because the tenants does not have to put effort in attaining an environmental 
certification for the building they are located in, thereof a low customer value. Moreover, in a perfect 
market the demands of a buildings equal to the supply. On that condition, tenants might decide a 
conventional building instead of certified one due to the cost of green rent premium. Thus, it is 
essential for the tenants to appreciate the higher price by increasing their customer value for such 
certification. Hence, by increasingly focusing on the benefits of recognizable attributes and functions 
of sustainable buildings and communicate those to the tenants, the certifications can be made into 
competitive marketing argument. 
Thus, the improved customer value of environmental certification may result into capturing the full 
potential of LEED.  
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Appendix 
A1. The tenant survey 
This survey is part of a thesis at the Royal Institute of Technology in cooperation with Vasakronan. 
The survey takes about 10 minutes and we are very grateful for your time. The purpose of the survey 
is to examine the perception of environmental certification by tenants’ of commercial properties at 
Vasakronan.  
The answers will be handled anonymously.  
Your participation is essential for the research result and we would be very grateful if you replied 
within 5 days.  
Answer the questions based on the perception which best describes your business.  
Reply with 1 option unless it is indicated otherwise.  
We are grateful for the additional comments and observations that can be written in the box after 
answer options.  
We look forward to your participation and thank you in advance. 

1 What)kind)of)business)do)you)have?!
� Governmental!!
� Private!!
� Others,!_____________________!

2 What)type)of)business)do)you)pursue?)
� Office!
� Commercial!
� Restaurant!
� Others!
Other comments: ____________________ 

3 Does)your)business)have)a)green)lease)with)Vasakronan?)
� Yes!
� No!
� Do!not!know!
Other comments: ____________________ 

4 Does)your)business)have)a)formulated)environmental)strategy?)
� Yes!
� Yes,!but!I!don´t!know!anything!about!it.!
� No!
� Do!not!know!
Other comments: ____________________ 

5 Rank)the)following)statements)based)on)what)is)most)important)to)you?)
Where)1)is)most)important)and)9)the)least)important.)
The!statements!change!place!automatically!based!on!the!selected!ranking!number+

� Work!environment!(local!layout,!lighting!ergonomics)!
� Design!(external!and!internal!appearance!of!the!property)!
� Indoor!environment!(temperature,!ventilation,!lighting,!sound)!
� Green!services!(electricity,!carpool,!service!or!removable)!
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� Green!leases!
� Low!operating!costs!(eg.!Rent,!energy,!water,!waste!management)!
� Low!environmental!impact!
� Location!
� Environmentally!certified!property!

6 Rank)the)following)statement)with)regard)to)the)choice)of)your)particular)venue.)
With)the)election)of)local)aims)at)the)factors)that)determined)the)initial)choice)of)venue.)
Where)1)is)most)important)and)9)the)least)important.)
The!statements!change!place!automatically!based!on!the!selected!ranking!number+

� Design!(external!and!internal!appearance!of!the!property)!
� The!property!owner!
� Green!services!or!green!lease!
� The!rent!level!
� Transportations!
� Location!
� Environmentally!certified!property!
� Surrounding!businesses!
� Others!

7 Is)your)business)located)in)an)environmentally)certified)property?)
� Yes!
� No,!but!it!would!be!beneficial!to!our!business!
� No,!the!need!is!not!there.!
� Do!not!know!
Other comments: ____________________ 

8 Does)your)environmental)policy)that)the)business)has)to)be)located)in)an)environmentally)
certified)property?)

� Yes!
� No!
� Do!not!know!
Other comments: ____________________ 

9 Which)environmental)certification)does)your)property)have?)
� BREEAM!
� EU!GreenBuilding!
� LEED!
� Miljöbyggnad!
� Other!
Other comments: ____________________ 

10 How)do)you)convey)the)environmental)certification)to)your)customers?)
� Only!a!plaque!at!the!main!entrance!
� It!is!frequently!used!in!our!marketingMiljöbyggnad!
� We!have!not!conveyed!it!to!our!customers!
Other comments: ____________________ 
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11 Do)you)perceive)that)your)local)cost)has)changed)as)a)result)of)the)environmental)
certification? 
The)local)cost)refers)to)the)rental,)energy,)and)water. 

� It!has!increased!
� It!has!sunk!
� No,!no!perceived!change!as!a!result!of!the!environmental!certification!
� Do!not!know!
Other comments: ____________________ 

12 Do)you)perceive)that)it)is)motivated)by)a)change)in)rent)if)the)property)is)environmentally)
certified? 

� Yes,!higher!rent!
� No,!no!change!
� No,!lower!rent!
� No!opinion!
Other comments: ____________________ 

13 By)how)much)is)it)motivated)that)the)rent)changes)if)the)property)is)environmentally)
certified? 

� More!than!X5%!
� X5%!
� X4%!
� X3%!
� X2%!
� X1%!
� 0%!
� 1%!
� 2%!
� 3%!
� 4%!
� 5%!
� More!than!5%!
Other comments: ____________________ 

14 Who)do)you)think)benefit)the)most)if)a)property)is)environmentally)certified? 
� The!tenant!
� The!tenants!customers!
� XThe!property!owner!
� Do!not!know!
Other comments: ____________________ 

15 What)features)do)you)use)mostly)in)Vasakronan)app? 
� Support!&!Error!report!
� My!contacts!
� At!the!time!in!the!house!
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� The!property!
� Service!
� Transportation!&!Parking!
� In!the!property!
� Does!not!have!the!app!
Other comments: ____________________ 

16 For)how)long)have)you)worked)for)the)company? 
� <2!years!
� 2X5!years!
� 6X10!years!
� >10!years!

!
17 For)how)long)have)you)worked)for)the)company? 

Comment)box)
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