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Summary  
 

Abstract 
 
Nowadays, there is an increasing amount of scientific literature on financial performance of energy 

efficiency and sustainable property investment. Moreover, there are studies focusing on the non-

tangible benefits of the energy performance of the buildings. However, previous studies did not yet 

focus on transforming these benefits such as improved health, increased satisfaction, increased 

productivity, bolstered leadership, obtained access to tax cuts and reduced non energy operating 

costs, into quantitative and tangible benefits. Therefore, this study aims to make these benefits 

quantitative and tangible to better integrate the energy performance of the energy measures in the 

valuation process of real estate investments of office buildings. To transform these non-tangible 

benefits into quantitative and tangible benefits, firstly interviews were executed with valuation 

experts, after which the willingness to pay of tenants from office buildings was investigated. This 

willingness to pay is investigated by means of the contingent valuation method. To test the significant 

relationships between the benefits and the willingness to pay a bivariate analysis and a multivariate 

analysis, by means of an ordinal logit regression, was executed. In general, the results show that 

tenants of office buildings are willing to pay for the non-tangible benefits of energy measures, 

although it is not clear how much and for which benefit. It can be concluded that the non-tangible 

benefits of the energy measures are made quantitative and tangible, to better integrate the energy 

performance of energy measures in the real estate valuation process. Policy makers should integrate 

more energy measures in offices, since it has benefits for the employees, tenants, landlords and the 

environment in general.  

Introduction 
 
Buildings consume one third of the total energy and the construction of new buildings comes with 

substantial environmental costs. It is estimated that worldwide, buildings are responsible for the use 

of 40% of total primary energy, 40% of natural materials, 15% of the world’s freshwater resources and 

40-50% of greenhouse gas emissions (Huovila et al, 2007; Robati et al, 2019; Eighholtz et al, 2012). It 

can be concluded that the building industry has a negative influence on the climate of the world, which 

needs to be limited. To limit these negative impacts the amount of greenhouse gas emissions need to 

be reduced. The Dutch government, companies and social organizations set climate change 

mitigations targets with specific goals for built environment. As a result that the energy transition is 

seen as a must and that there is an increasingly need for a structural change of the energy systems 

(Shimbar & Ebrahimi, 2019). This has led to a high interest in energy efficiency in the built 

environment. Currently, energy efficiency is not considered as an important component in the 

valuation process of real estate and it is becoming clear that real estate professionals need to change 

this. In general, energy efficiency investment decisions are solely made based on initial costs and 

tangible cost savings while full costs and benefits of energy efficiency are beyond cost savings. Those 

benefits could be improved health, increased satisfaction, increased productivity, bolstered 

leadership, obtained access to tax cuts, finance and subsidies and reduced non-energy operating costs. 

Those benefits as well as potential value implication of energy measures need to be considered in 

order to arrive at more comprehensive financial outcomes and to stimulate investment in energy 

measures. 
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Therefore, this study will investigate those non-tangible benefits. This study will investigate the 

different non-tangible benefits, why they are hardly considered, how they are integrated in the 

valuation process and to which extent they can be transformed into quantitative and tangible benefits 

by investigating the willingness to pay of office tenants. The following research questions are 

formulated: 

1. What is meant by the current energy transition, what is the impact on offices and real estate 

in general and how can energy measures add value to real estate? 

2. What are the non-tangible benefits and tangible benefits of energy measures? And how are 

they estimated and determined? 

3. How is real estate valued and to what extent are energy measures included? 

4. Are office tenants willing to pay for energy measures and their benefits? 

5. Do tenant’s characteristics, their view on benefits and drawbacks of energy measures and 

their behavior and attitude, influence the willingness to pay? 

Literature review 
 
As known, the building industry is a major consumer of greenhouse gas emissions (Huovila et al, 2007; 

Robati et al, 2019; Eighholtz et al, 2012), which needs to be limited. Therefore, the energy transition 

and corresponding energy investments are needed. Since there is an increasing interest in investing 

in offices the last years and the fact that offices belong to the heaviest consumers of energy (Dubois 

and Blomsterberg, 2011), energy investments in offices are needed. Energy investments can be done 

with several strategies, allowing both landlords and tenants to decide for themselves which strategy 

is in line with their vision and how they want to invest. Besides the positive contribution of those 

strategies for the climate mitigation, energy measures are beneficial for companies in terms of energy 

costs and non-tangible benefits (Van Doren et al., 2016). However, not all the potential benefits are 

applicable for the same stakeholder. Since this study is focusing on the non-tangible benefits, benefits 

generated from energy measures for tenants are lowering non-energy operating costs, lower health 

costs, lower employee costs, lower promotion and marketing costs and higher customer access and 

sales (RMI, 2014). Therefore, reasons for tenants to invest in energy measures could be to get access 

to tax cuts, finance and subsidies, to reduce the non-energy operating costs, to improve the health of 

employees, to increase the productivity of employees, to increase the satisfaction of employees or to 

bolster leadership credentials and reputation. 

It is important that these potential benefits generated from energy measures will be considered in the 

valuation of real estate, since they add value to a property. An accurate estimate of the market price 

is needed, to make sure that the market culture and conditions are reflected in a good way (IVS, 2016). 

The condition and location of the property are important factors. However, since properties cannot 

change locations, it is often the improvements that change the value of a property (Pagourtzi et al, 

2003).  Although, the valuation of real estate can be done in different ways, most valuers use the 

discounted cash flow and net present value from the income approach for the valuation of properties 

(Götze et al, 2008). These methods are commonly used for sustainable properties as the sales 

comparison and cost approach lack market data for comparison and have a limited national cost 

estimating database. In this case the discounted cash flow is suggested by many valuation experts for 

providing a reliable indication of market value of a property.  Since the location, conditions and 

improvements of the building are seen as the most important indicators in the valuation process, 

energy measures are probably not or hardly specifically considered. These findings formed the basis 

for the semi-structured interviews.  
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Semi-structured interviews 
 
Based on the findings of the literature review, semi-structured interviews were conducted. The semi 

structured interviews were conducted with valuation experts to investigate how valuation experts 

valuate real estate, which models they use, what indicators they see as important and how energy 

could be integrated in the valuation process. In addition, the non-tangible benefits were presented, 

and interviewers were asked to what extent they think these non-tangible benefits are important or 

play a role in the real estate valuation. Since valuation experts determine the value of the real estate, 

they were chosen as target group for the interviews. After executing the semi-structured interviews, 

the interviews were analyzed.  

Descriptive analysis – semi-structured interviews 
 
Seven interviews were conducted with different valuation experts. Based on these interviews, it could 
be concluded that the gross initial yield, net initial yield and discounted cash flow method are the most 
used methods among valuation experts. The accessibility and location of the property are the most 
important aspects, although sustainability and energy measures are becoming more and more 
important. Nevertheless, energy measures are not specifically considered in the valuation process of 
offices. They are considered as improvements of the property and reflected in the square meter price.  

Besides that, it could be stated that the non-tangible benefits are hard to determine, as they are not 
tangible and measurable. It is most likely that the access to tax cuts, finance and subsidies, image and 
reputation and reducing non-tangible benefits have the biggest impact on the value of a property. This 
because these benefits directly influence the discounted cash flow method. However, there are 
relationships possible with the other generated benefits, such as; improved health, increased 
satisfaction and increased productivity.  

To investigate to which extent these benefits could be transformed into quantitative, tangible and 
measurable cost factors, the willingness to pay of tenants is investigated. It was expected that the 
willingness to pay did not only depend on these benefits, but that other factors, such as the 
respondents’ characteristics, the drawbacks of energy measures and the attitude and behavior of 
respondents may also play a role in this (Luzar & Cose, 1998; Wiser, 2003; RMI, 2014). Figure A 
illustrates the conceptual framework of this study based on the literature and conducted interviews.  

 

Figure A: Conceptual model 
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Contingent valuation method 
 
The conceptual model in figure A is based on the findings from the semi-structured interviews and 

literature. On the left side of the framework the independent variables related to the respondents’ 

characteristics are illustrated. In the middle of the framework the independent variables, which could 

possibly be affected by the respondents’ characteristics, related to the agreement and importance of 

the benefits, agreement and concerns of the drawbacks and attitude and behavior are listed. While 

on the right side of the framework, the dependent variable: willingness to pay is illustrated. To test 

the different relationships in the framework data was needed, which have been collected by an online 

questionnaire. The questionnaire consisted of four parts: information about the tenant, energy issues, 

paying for energy measures and attitude and behavior. In the section ‘paying for energy measures’ 

the elicitation method of the contingent valuation was used, in which individuals were asked to state 

their maximum willingness to pay (WTP) for energy measures. The questionnaire has been distributed 

by contacting tenants by mail.  

Descriptive analysis – contingent valuation method  
 
In total, 75 out of 937 offices’ tenants approached responded, which is 8%. For the respondents’ 
characteristics, the branch, age, revenue and number of employees of the tenants are investigated. If 
one looks at the branch of the tenants, it could be concluded that most of the respondents (74.7%) 
are from the business services. While, after that, most respondents are from the public administration 
(13.3%). Looking at the age of the tenants, it could be stated that most tenants are between 11 and 
25 years old, while there are also many that are between 51 and 100 years old. If one looks at the 
revenue of the tenants, most respondents have a revenue between €5.000.000 and €10.000.000. The 
number of employees differs more between the tenants. Most tenants do have 1000 employees or 
more, although the number of employees of the tenants are very diverse.  
 
The benefits and drawbacks of the energy measures are measured by the extent to which they agree 
with and recognise the importance or concerns of the benefits and drawbacks. This is measured by 
means of 5-point Likert-scale statements. It could be concluded that most respondents fully agree 
with the statement that energy measures improve the health of the employees (38.7%). In addition, 
most of the respondents agree with the benefits that energy measures increase the productivity of 
employees (40.0%), increase the satisfaction of employees (34.7%), bolster leadership credentials and 
reputation (44.0%) and get access to tax cuts, finance and entitlement subsidies (45.3%). Most of the 
respondents are neutral regarding the statement that energy measures reduce the non-energy 
operating costs (49.3%). Looking at the extent to which tenants see the importance of the benefits, 
most respondents fully agree on the importance of the benefit that energy measures improve the 
health of the employees (69.3%), increase the satisfaction of the employees (65.3%) and bolster 
leadership credentials and reputation (38.7%). In addition, most of the respondents agree on the 
importance of the benefits that energy measures increase the productivity of employees (44.0%), get 
access to tax cuts, finance and subsidies (40.0%) and reduce the non-energy operating costs (48.0%).  
 
Looking at the extent to which tenants agree with the drawbacks, most respondents are neutral with 
the agreement on the drawbacks that energy measures are too risky (50.7%), already receive too 
many subsidies (52.0%), do not result in lower health costs (57.3%), do not result in lower employee 
costs (53.3%), do not result in lower promotion and marketing costs (49.3%) and do not result in lower 
operating costs (60.0%). Looking at the extent to which tenants have concerns of the drawbacks, most 
respondents disagree on the concerns of the drawbacks that energy measures are too risky (36.0%) 
and already receive too many subsidies (38.7%). In addition, most respondents are neutral regarding 
the concerns of the drawbacks that energy measures do not result in lower health costs (60.0%), do 



 

  8 
 

not result in lower employee costs (58.7%), do not result in lower promotion and marketing costs 
(62.7%) and do not result in lower operating costs (66.7%). 
 
If one looks at the willingness to pay of the respondents, it could be assumed that many respondents 
are willing to pay a surcharge for energy measures. 9.3% of all the respondents is not willing to pay a 
surcharge at all, while 90.7% is willing to pay for investments in energy measures. In addition, from 
those 90.7%, 50.7% is willing to pay 2% and even 36.0% is willing to pay 4% extra. The main reasons 
why tenants are willing to pay is to improve the health of employees (65.3%) and to increase the 
satisfaction of the employees (70.7%). It seems that tenants attach less value to getting access to tax 
cuts, finance and subsidies (17.3%) and reducing the non-tangible benefits (22.7%). 
 
In general, it seems that tenants are more in agreement with the environmental actions that are easier 
to take for themselves than environmental actions that need more effort.  This applies to the 
environmental actions that are easy to access. In addition, it seems that tenants are more in 
agreement with the participation expectation of other companies that are directly visible or 
measurable such as amount of solid waste in landfills, air pollution, energy efficiency and renewable 
energy than those who are not directly visible or measurable such as the ozone layer, global warming 
and loss of wilderness areas.  
 

Bivariate analysis 
 
With the bivariate analysis, the relationships between the drawbacks, benefits and attitude and 

behaviour with five different variables are investigated. These are the relationships with the 

willingness to pay, branch, age, revenue and number of employees. In addition, the relationships 

between the agreement on and importance of the benefits and between the agreement on and 

concerns of the drawbacks are investigated.  

Looking at the Branch of the respondents, it can be stated that tenants that do not belong to the 

business services have on average a higher revenue than those from the business services. In addition, 

the non-business services tenants have on average a higher number of employees than those from 

the business services. If one looks at the agreement on the benefits of improving the health of 

employees, increasing the satisfaction of employees and getting access to tax cuts, finance and 

subsidies, it can be concluded that the respondents who belong to the business services significantly 

differ from respondents who not belong to the business services. The same applies for the agreement 

on the drawbacks that energy measures are too risky and already receive too many subsidies.  

Looking at the Age of the respondents, it can be assumed that tenants that exist longer do have a 
higher revenue and have more employees in general. If one looks at the benefits of energy measures, 
it can be stated that tenants that exist longer see less importance in the benefit that energy measures 
give access to tax cuts, finance and subsidies. In addition, they agree less on the drawback that energy 
measures are too risky, although they see the importance of it. Moreover, tenants that exist longer, 
are often one of the first companies that try new products and take actions that contribute positively 
to the environment.   

Looking at the Revenue of the respondents, it can be assumed that tenants with a higher revenue 
generally do have a higher number of employees. In addition, tenants with a higher revenue, agree 
less on the benefits that energy measures get access to tax cuts, finance and subsidies and that energy 
measures reduce the non-energy operating costs. Moreover, tenants with a higher revenue agree less 
on the drawback that energy measures do not result in lower operating costs and are less worried 
about the drawback that energy measures are too risky. Furthermore, they have lower participation 
expectations from other companies. 
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Looking at the Number of employees, it can be assumed that tenants that have more employees, 
agree less on the benefits that energy measures get access to tax cuts, finance and subsidies end that 
energy measures reduce the non-energy operating costs. In addition, tenants with more employees 
do see less the importance of the benefit that energy measures get access to tax cuts, finance and 
subsidies. Moreover, they are also less worried about the drawbacks that energy measures are too 
risky and already received too many subsidies. However, tenants with a high number of employees 
are more often one of the first companies that try new products.  

Looking at the Willingness to pay, it can be assumed that tenants are more willing to pay when they 

have a higher number of employees. In addition, tenants that are more willing to pay see less 

importance of the benefit that energy measures reduce the non-energy operating costs. Moreover, 

tenants that are more willing to pay agree less on the drawback that energy measures result in lower 

promotion and marketing costs. Furthermore, tenants that are more willing to pay do more 

environmental actions in general 

From the agreement and importance of the benefits and drawbacks it can be stated that if tenants 
agree with the benefits and drawbacks, tenants also see the importance of the benefits and drawbacks 
and vice versa. In addition, all benefits and drawbacks from the energy measures seem consistent to 
respondents, since there are significant relationships between the benefits and drawbacks 
themselves.  

Multivariate analysis 
 
The bivariate analysis that have been performed between the variables showed significant 

relationships. Since the objective of this study is to make the non-tangible benefits tangible to better 

include these benefits in the valuation process of real estate, the willingness to pay is analysed further. 

To explain the observed differences in willingness to pay among respondents several possible 

explanatory variables were observed. 

For the multivariate analysis the probability of the possible significant relationships between the 
willingness to pay, the importance of the benefit of reducing non-energy operating costs, the 
agreement that energy measures do not result in lower promotion and marketing costs and the 
environmental actions of companies were investigated, by executing an ordinal logit regression 
analysis. Although the model itself was significant, no significant relationships could be found between 
these variables and the willingness to pay. In addition, the performance of the model is weak. 
Nevertheless, it is expected that some effects would be significant in a larger sample.  
 

Conclusion 
The aim of the study was to make the non-tangible benefits more tangible to better integrate energy 

measures in the valuation process of real estate investment of offices. The non-tangible benefits from 

energy measures and the valuation process itself were studied, as well as the extent to which energy 

measures are considered in the valuation process. In order to make the non-tangible benefits tangible, 

the relationship with the willingness to pay for energy measures has been investigated. In addition, 

other possible relationships with the willingness to pay were investigated.  

In general, it can be concluded that tenants are willing to pay for energy measures. In addition, some 

relationships occur between the variables and the willingness to pay. It can be assumed that tenants 

with a higher number of employees and tenants who do various environmental actions are more likely 

to pay a higher surcharge for energy measures. In addition, it seems that although tenants see the 

importance of reduced non-energy operating cost, they are less likely to pay a higher surcharge for 

energy measures. Moreover, tenants who think that energy measures do not result in lower 
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promotion and marketing costs are less likely to pay a higher surcharge. Despite these relationships, 

there are no relationships with the non-tangible benefits itself. 

Although tenants are willing to pay for energy measures, it is not possible to explain the differences 

in surcharge percentages. Moreover, tenants do agree with and recognise the importance of the 

energy measures, but it cannot be explained sufficiently by the mutual relationships. 

This may have been caused by the limitations of this study. One limitation of this study is the relatively 

small sample. Due to the small sample, it was almost impossible to find strong significant relationships 

This may have been partly caused by the outbreak of COVID-19. Due to COVID-19 it was difficult to 

get response from companies, since they were busy running their own business. A large sample could 

have been helpful for doing better and deeper analysis of the relationships between the non-tangible 

benefits and the willingness to pay. Moreover, due to the low response percentage (8%), the sample 

was not representative for tenants of offices. Another limitation is the fact that many respondents 

belong to the business services branch. This has resulted in a sample that is not diverse and 

unrepresentative for the tenants of offices in general. A more diverse sample could help in drawing 

more and better conclusions about the tenants of offices in general or about specific branches. 

The aim was to transform the non-tangible benefits into quantitative and tangible benefits to better 

integrate energy measures in the valuation process of real estate investment of offices. Although 

previous studies already stated the difficulties in making the non-tangible benefits tangible, this study 

shows that it is possible to make the non-tangible benefits tangible. However, no specific and clear 

relationships are found based on this sample.  
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1. Introduction 
This chapter introduces the background of the study whereby the problem analysis, research 

objectives and research questions will be explained. Moreover, the relevance of the research is 

outlined, which is split in the practical and scientific relevance. The chapter closes with describing 

the design of the research. Hereby, the research design describes the structure and type of research 

that will be conducted, whereby an explanation of the research and the choice of method will be 

discussed.  

1.1 Background 
The building industry is a major consumer of renewable and non-renewable natural resources.  

Buildings consume one third of the total energy usage and the construction of new buildings has 

substantial environmental costs. It is estimated that worldwide, buildings are responsible for the use 

of 40% of total primary energy, 40% of natural materials, 15% of the world’s freshwater resources and 

40-50% of greenhouse gas emissions. Moreover, in the United States, the sector is responsible for 55 

percent of the global use of wood, and for about 75 percent of the electricity consumption (Huovila 

et al, 2007; Robati et al, 2019; Eighholtz et al, 2012). It can be concluded that the building industry has 

a negative influence on the climate of the world, which needs to be limited. Due to this high negative 

impact, the building and real estate sector provide the most feasible opportunities for climate 

mitigation, which has sparked to political action (McKinsey and Company, 2010).  

To limit the global warming and the negative impact on the world the Paris Climate Agreement is 

lanced in 2015. The Paris Climate Agreement is a follow-up to the earlier climate agreements such as 

the Kyoto Protocol (Rijksoverheid, n.d.). The Kyoto protocol is an agreement from 1997, where 55 

industrialized countries had committed themselves to keep their own greenhouse gas emission below 

a certain percentage in the period from 2008 to 2012. With this protocol agreed by the United Nations 

Climate Convention, the UNFCCC (United Nations Framework Convention on Climate Change), 6 

greenhouse gasses were needed to be reduced: CO2, methane, nitrous oxide and three fluorine 

compounds (Emissieautoriteit, n.d.). Nevertheless, the Kyoto protocol cannot be seen as successful. 

Major polluters such as China and the United States were not involved, and the protocol was not seen 

as binding. Therefore, several countries no longer wanted to be part of the protocol (Newscientist, 

2016).  

With the Paris Climate Agreement, 195 countries around the world agreed in reducing the greenhouse 

gas emissions. In this agreement there is no distinction between developing and developed countries 

anymore, as was the case with the Kyoto Protocol. That’s why the Paris Climate Agreement is already 

seen as an historic agreement. The Climate Agreement will enter into force this year (2020), once 

more than 55 countries with more than 55% of global emissions have ratified it and the main aim of 

the agreement is to limit the global warming to 2 degrees Celsius with a clear view of 1,5 degrees 

Celsius (Rijksoverheid, n.d.; Emissieautoriteit, n.d.). As a result of this climate agreement, the Dutch 

government, companies and social organizations set climate change mitigations targets with specific 

goals for built environment. The government decided that the CO2 emissions in the Netherlands must 

be 49% less in 2030 compared to the emissions in 1990 and 95% less in 2050 (Regeerakkoord 2017).  

Therefore, the energy transition is seen as a must and global warming increasingly needs a structural 

change of energy systems (Shimbar & Ebrahimi, 2019). Although energy systems have always been in 

transition, the global dimensions of energy trade, vast amount of sunk investments, and the urgency 

of climate change determine the complexity, scale and pace of the current energy transition (Singh et 

al, 2019). The current energy transition has led to changes in the energy systems with a shift from 

almost entirely reliance on fossil fuels to a much greater reliance on renewable energy, which will be 
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accompanied by an increased energy demand whereby capital investments are required (Shimbar & 

Ebrahimi, 2019). Moreover, more and more investors are turning away from profits based on fossil 

fuels (Arabella advisors, 2018).  

Besides the changes in the energy systems, the energy transition has also led to increased energy 

prices. Due to these increased energy prices and the increased environmental awareness (with 

political support), energy efficiency actions in the built environment are gaining more interest. The 

energy efficiency improvements are promoted as one of the most cost-effective ways to achieve 

improved energy security, increase industrial profitability, and guarantee greater competitiveness 

(Hansen et al., 2009). As a result, responsible real estate investments are becoming increasingly 

popular (Pivo & McNamara, 2005; Rapson, Shiers, Roberts & Keeping, 2007; Sayce, Ellison, & Parenell, 

2007).  

Besides the growing interest in energy and responsible real estate investments, there is a growing 

interest in investing in the Dutch real estate market, whereby the office market is gaining the most 

interest. The investment activity in offices generally accounts for, on average, 40% of the total 

investment activity (2006 – 2015) (Bouwinvest, n.d.). In addition, offices belong to the heaviest 

consumers of energy and there is an increased energy consumption in offices in recent years. So, a lot 

of progress can still be made in offices looking at the energy measures and consumption.  

It is becoming clear that real estate professionals need to consider energy efficiency as an important 

component of their valuation process in order to meet the future growing demand for efficient office 

buildings and to overcome the potential risks facing inefficient office building. They realize that these 

market trends can no longer be ignored. The Institute for Market Transformation (IMT) and Appraisal 

Institute (AI) (2012) stated that “market value of energy efficiency and sustainability is rising and 

becoming more definitive for many reasons, including evolving social and cultural priorities, increased 

public awareness about energy and sustainability in buildings… No longer invisible and often 

overlooked, energy performance and sustainability have become standard, even central criteria for 

defining and distinguishing value in buildings.” 

Despite this growing evidence, the fact that energy performance and sustainability have become 

standard has still not received enough attention among real estate professionals as investors, owners, 

valuers and tenants. This is concerns as they are the main drives of capital investments (Bozorgi, 2015). 

Nowadays, professionals often do not receive an accurate comprehensive analysis of the potential risk 

and value added by energy efficiency when making investment and lending decisions regarding energy 

retrofits (Bozorgi, 2015).  

Property professionals rely on the concept of market value as the primary basis in making property 
investment and lending decisions (Van Driel & Van Zuijlen, 2016). Energy efficiency investment 
decisions are solely made based on initial costs and tangible cost savings while full costs and benefits 
of energy efficiency are beyond cost savings. Those benefits as well as potential value implication of 
energy measures need to be considered in order to arrive at more comprehensive financial outcomes 
and to stimulate investment in energy measures (Bozorgi & Jones, 2011).  
 
Nowadays, there are difficulties by forecasting the whole building performance for offices based on 
the energy measures. This is caused due to the fact that energy efficiency is categorized into cost 
factors and additional factors. The cost factors are easily to determine by available data, guidelines 
and existing modeling tools. However, the additional factors (also called the non- energy cost factors), 
which are improving the health, improving the productivity, improving the satisfaction, bolster 
leadership credential and reputation, getting access to tax cuts, finance and subsidies and reducing 
the non-energy operating costs, have a high level of uncertainty and are harder to determine. The 
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precise quantitative relationship between the non-tangible benefits and market value seems to be 
almost impossible to determine, due to limited data and difficulty in obtaining the required 
information in a way that can be used directly for the valuation process.   
 
Nevertheless, this study wants to investigate these relationships. The study will investigate what non-
tangible benefits there are, why they are hardly considered, how they are integrated in the valuation 
process and to which extent they can be made tangible by investigating the willingness to pay of office 
tenants. Moreover, other possible existing relationships between tenants and the willingness to pay 
will be investigated.  
 

1.2. Problem analysis 
Nowadays, there is an increasing amount of scientific literature on financial performance of energy 

efficiency and sustainable property investment. The studies related to this subject can be categorized 

in three types; ‘Case-based studies’, ‘Causal-comparative studies’ and ‘Fundamentals of sustainable 

property valuation studies’.  

Most of the studies that focus on the benefits of sustainable building are the case-based studies. These 

studies provide evidence for financial performance of sustainability and can improve the level of 

confidence of decision makers when making investment decisions.  If for example valuers or real 

estate managers have more evidence of sustainable features, they may feel more confident in 

determining the premiums for sustainable properties. Moreover, case studies with the focus on the 

valuation perspective could facilitate a better understanding of how energy efficiency strategies can 

influence the property value and market positioning (Bowman & Wills, 2008) It can help in 

understanding how real estate valuers determine financial indicators such as rent, occupancy etc. 

However, their results cannot be generalized for other sustainable building investment decisions, as 

buildings are heterogeneous (Bozorgi, 2015).  

Besides the case-based studies, there are also studies in which real estate researchers have compared 

larger sets of sustainable and non-sustainable property with statistical modeling to understand the 

value added by sustainable labels. These studies are also known as ‘causal-comparative’ studies. These 

studies stated that sustainable buildings with energy efficiency certifications on average have lower 

operating costs, higher rents, higher occupancy levels, faster absorption of tenants, lower tenants’ 

turnover rate, and as a result higher market value (Bozorgi, 2015).  These studies quantify the 

increased higher value to know if sustainable pay off in order to encourage investors and lenders to 

invest in energy efficiency. Despite the fact that other factors also play a role here, energy efficiency 

attributes do play a significant role in the marketing of these buildings (Miller et al, 2008; Eichholtz et 

al, 2009; Fuerst and McAllister, 2009; Wiley et al, 2010; Gripne et al, 2012). 

Despite the growing body of this types of studies, there are also studies that deal with issues of risk 

and uncertainty of sustainable property investment. These studies give insights into energy efficiency 

investment while confirming that the financial performance of sustainable buildings outperforms the 

conventional ones (Jackson, 2008; Jackson, 2009; Bozorgi, 2011; Bozorgi, 2015). However, for valuers 

it is not sufficient to rely on in reliably forecasting the value shifts by energy efficiency features and 

making investment decisions at the property level. It is necessary that financial assumptions for a 

property level investment analysis should be derived from a property specific risk and value analysis 

(Jackson, 2008; Jackson, 2009; Bozorgi, 2011; Bozorgi, 2015). 

Moreover, there are also studies that express and communicate the financial advantages of 

sustainable buildings in order to help investors or real estate mangers in understanding the value of 

sustainability and to make better investment decisions. These studies can be seen as ‘Fundamentals 



 

  16 
 

of sustainable property valuation studies’. These studies are intention studies that focus on the issues 

regarding the valuation process and financial analysis of a sustainable property (Muldavin, 2010; Boyd, 

2005; Lorentz et al, 2006;  Sayce, 2003). They investigate the relationship between property market 

value and sustainability. Moreover, they provide different suggestions for calculating the sustainable 

property value and their financial performance (Bozorgi, 2015).  

While there is an increasing amount of scientific literature on the financial performance of energy 

efficient and sustainable property investment, real estate professionals and investors still hardly take 

energy efficiency into account when deciding on investing in real estate (Kauko, 2019; Sayce and 

Sundberg, 2009). The DCF method is a method used by real estate professionals, investors and 

valuation experts as an indication of market value of sustainable property. Although this method is a 

reliable and commonly used method, there are some important issues in determining the inputs for 

this method regarding energy efficiency. One is the nature of this analysis, whereby a simultaneous 

consideration of all building performance factors impacting value is needed. Furthermore, the impact 

of energy efficiency factors is limited compared to conventional factors and therefore an improvement 

or decline in the financial performance of an energy efficient building could be primarily due to other 

conventional factors. However, the biggest challenge is the consideration of both quantitative data 

and qualitative judgement in the determination of the DCF inputs. Many statistical techniques and 

sustainability analysis do not result in specific data (mainly the non-cost savings of energy efficiency 

factors). This specific data cannot be used directly in financial models, although they provide useful 

information and insights. Therefore, it is difficult to determine an exact quantitative link between a 

specific sustainably benefit and the valuer’s judgements about financial value inputs (Bozorgi, 2015).  

1.3. Research objective 
The problem analysis described above leads to the research objectives of this study. The main goal of 

this research is to make the non-tangible benefits more tangible to better integrate energy efficiency 

in the valuation process of real estate investment of offices. This will be done by investigating the 

willingness to pay of office tenants, in which other possible relationships are also investigated. Despite 

the fact that establishing the precise quantitative relationship between non- energy cost factors and 

market value is difficult due to limited data and obtaining the required information in a way that can 

be used directly in the investment decision making process, it is critical and important that these non- 

energy cost factors will be clearly analyzed and will be tangible for the valuation process. The non-

tangible benefits have a real impact on the whole building performance and valuation process of a 

real estate investment of offices. The underlying thought behind making the non-tangible benefits 

more tangible is that an accurate, precise and clearer assessment of the performance indicators 

results in a better and more predictive financial performance of a building allowing real estate 

professionals and landlords to take energy measures more and better into account in their real estate 

investment decisions. To achieve this aim, the non-tangible benefits will be identified and analyzed. 

Gaining more knowledge about the non-tangible benefits and how they are determined is important 

for better integrating energy efficiency in the valuation process of real estate investment.  
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1.4. Research questions 
Based on the research objectives and problems described above, the following main question is 

formulated: 

Is it possible to transform the non-tangible benefits, which are qualitative, into quantitative tangible 

benefits such as the energy cost factors, in order to get a better, precise and clearer assessment of 

the energy building performance indicators for the valuation process of real estate investment 

decision process? 

In order to answer the main research question, the following sub questions are created: 

1. What is meant by the current energy transition, what is the impact on offices and real 

estate in general and how can energy measures add value to real estate? 

2. What are the non-tangible and tangible benefits of energy measures? And how are they 

estimated and determined? 

3. How is real estate valued and to what extent are energy measures included? 

4. Are office tenants willing to pay for energy measures and their benefits? 

5. Do tenants ‘characteristics, their view on benefits and drawbacks of energy measures and 

their behavior and attitude influence the willingness to pay? 

1.5. Relevance 
The relevance of this research is split in the practical and scientific relevance. The practical relevance 

will discuss what the outcome of this research could contribute to practice, while the scientific 

relevance part will add to the existing literature regarding this topic.  

1.5.1. Practical relevance 
The outcome of this study contributes to practice. Due to the fact that the building industry is a major 

consumer of renewable and non-renewable natural resources and the fact that greenhouse gas 

emissions need to be limited, it is important that real estate professionals, managers, valuers and 

investors will be more aware of the importance of energy efficient buildings in the real estate. It is 

good to know to which extent and how real estate valuers; managers and professionals consider 

energy efficiency. If it is clear how and to which extent real estate professionals consider energy 

efficiency, it is possible to indicate energy efficiency as important in the valuation and investment 

decisions process. In addition, it is also good to know to which extent tenants are willing to pay for 

energy measures. If it is clear to which extent tenants are willing to pay for energy measures, landlords 

are more likely to invest in energy measures.  

This study contributes to this in the sense that this study enables valuers to make a better, more 

accurate and complete assessment of the building performance regarding energy efficiency, but 

enables also landlords to invest in energy measures, since the willingness to pay is clear. In the end, 

energy efficiency will be included better and more accurate in the valuation of real estate, enabling 

landlords to do and make better real estate investment decisions. The level of confidence of decision 

makers will be improved when making investment decisions and, the importance of energy efficiency 

will be highlighted, which will increase the willingness of investors to invest in energy measures.  
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1.5.2. Scientific relevance 
Besides the practical relevance, there is also scientific relevance within this research. Nowadays, there 

is already scientific literature regarding the financial performance of energy efficient and sustainable 

property investment. There is literature that provides evidence for financial performance of 

sustainability and therefore improve the level of confidence of decision makers when making 

investment decisions. Furthermore, there is scientific literature stating that sustainable buildings with 

energy efficiency certifications on average have lower operating costs, higher rents, higher occupancy 

levels, faster absorption of tenants, lower tenants’ turnover rate, and as a result higher market value. 

Moreover, there is literature that deals with the issues of risk and uncertainty of sustainable property 

investment, whereby a relationship between property market value and sustainability is investigated.   

It can be concluded that there is already a lot of scientific literature regarding this subject. However, 

there is no literature that has its focus on making the non-tangible benefits tangible and quantitative 

by means of investigating the willingness to pay in order to get a better, precise and clearer 

assessment of the energy building performance indicators for the valuation process of real estate 

investment decision process. So, in this case this study is relevant and add value to the already existing 

scientific literature. The outcome of this research gives information about the possibility of making 

non-energy tangible, quantitative to better integrate in the assessment of energy building 

performance indicators for the valuation process of real estate investment decision process. 

1.6. Research design and research method 
In this section, the design of the research will be described. The research design describes the 

structure and type of research that will be conducted. An explanation of the research, the choice of 

method and techniques will be discussed.  

1.6.1. Research design  
 The research design is illustrated in figure 1. To give a broad overview, the literature study will start 

with explaining the energy transition, the energy investments, the energy measures and non-cost 

energy factors. After this, the literature study will give more information about the valuation process 

of real estate. Based on the information regarding those topics, important information will be used as 

a fundament for the semi-structured interviews. 

The semi structured interviews will be done with valuation experts. These semi structured interviews 

will be done to investigate the important indicators in the valuation process of real estate and to what 

extent energy measures are included. With the outcome of the interviews with valuation experts, 

important information and different indicators will be determined as a preparation for the closed 

interviews. For the closed interviews the contingent valuation method will be used.  The contingent 

valuation method will be conducted with tenants of offices.  After the closed interviews, the collected 

data will be analyzed. Based on these analyses, a conclusion, discussion and recommendations will 

follow.  
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1.6.2. Research method 
Two different research methods will be used in this 

thesis. One is the semi-structured interviews with 

valuation experts to investigate the important 

indicators for the valuation process of real estate. 

The other is the contingent valuation method. This 

method is a survey-based method, whereby the 

respondents’ willingness to pay is asked through an 

auction-like procedure, which differs with an open-

ended format where respondents are directly asked 

what their willingness to pay is.  This research 

method will be used to make the non-tangible 

benefits more tangible.  

1.7. Thesis outline 
The thesis consists of 9 chapters. The second 

chapter reviews the existing literature regarding the 

energy transition and energy investments. In the 

third chapter, the valuation process will be 

explained. The fourth chapter will discuss the 

methodology of the semi-structured interviews and 

the data collection of it, while the fifth chapter will 

describe the contingent valuation methodology and 

corresponding data collection. The sixth chapter 

describes the response, while chapters seven and 

eight will report the bivariate and multivariate 

analysis results of this study. Finally, chapter nine 

concludes the thesis with a discussion of the results. 

In addition, policy implications and 

recommendations for further research will be given 

in chapter nine.  

 

  

Figure 1: Research design 
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2. Energy transition and the investments  
In this chapter information will be given about the energy transition and the corresponding 

investments. The chapter starts with explaining the current developments regarding and 

importance of the energy transition. In order to deal with this energy transition, various energy 

measures will be highlighted and explained. The tangible and non-tangible benefits related to these 

energy measures will be described and explained, which will serve as a base for the semi-structured 

interviews.  

2.1. Energy transition 
The building industry is a major consumer of renewable and non-renewable natural resources. 

Buildings consume one third of the total energy usage, which negatively affects the climate of the 

world (Huovila et al 2007). Due to this high amount of energy usage, buildings and the real estate 

sector provide feasible opportunities for the climate mitigation (McKinsey and Company, 2010). It is 

important to limit the negative impact of the building industry. Therefore, measures need to be taken, 

which has led to political action. 

One measure to limit the global warming and negative impact on the world has been taken with the 

Kyoto protocol in 1997. In this protocol, 55 industrialized countries committed themselves to keep 

their own gas emissions below a certain percentage from 2008 till 2012. They focused on 6 greenhouse 

gasses; CO2, methane, nitrous oxide and three fluorine compounds (Rijksoverheid, n.d.; 

Emissieautoriteit, n.d.).  The Kyoto Protocol could not be seen as successful as major polluters such as 

the United States and China were not involved and the protocol was not seen as binding. With the 

Paris Climate Agreement of 2015, 195 countries around the world agreed in reducing the greenhouse 

gas emissions (Rijksoverheid, n.d.). Moreover, there is no distinction between developing and 

developed countries anymore, as was the case with the Kyoto Protocol. The main aim of the 

agreement is to limit the global warming to 2 degrees Celsius with a clear view of 1,5 degrees Celsius 

(Emissieautoriteit, n.d.). 

As a result of this, the Dutch government, companies and social organization set climate change 

mitigations targets with specific goals for the built environment. The government decided that the 

CO2 emissions in the Netherlands must be 49% less in 2030 compared to the emissions in 1990 

(Regeerakkoord 2017). Moreover, in 2050 the CO2 emissions must be 95% less. As a result, energy 

transition is seen as a must and global warming increasingly needs a structural change of energy 

systems (Shimbar & Ebrahimi, 2019). The current energy transition has led to changes in the energy 

systems with a shift from almost entirely reliance on fossil fuels to a much greater reliance on 

renewable energy. This shift from reliance on fossil fuels to reliance on renewable energy will be 

accompanied by an increased energy demand whereby capital investments are required (Shimbar & 

Ebrahimi, 2019). 

2.2. Energy investments and energy measures in offices 
Due to the changes in the energy systems, the increased environmental awareness and the current 

high amount of energy usage, energy efficiency actions in the built environment are gaining more 

interest. The energy efficiency improvements are promoted as one of the most cost-effective ways to 

achieve improved energy security, increase industrial profitability, and guarantee greater 

competitiveness (Hansen et al., 2009). As a result, responsible real estate investments are becoming 

increasingly popular (Pivo & McNamara, 2005; Rapson, Shiers, Roberts & Keeping, 2007; Sayce, Ellison, 

& Parenell, 2007). 
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Besides the growing interest in energy and responsible real estate investments, there is a growing 

interest in investing in the Dutch real estate market. The increased investment interest in the Dutch 

real estate market was driven by low interest rates and compared to other European countries relative 

attractive pricing (Bouwinvest, n.d.). Residential real estate is gaining the most interest, followed by 

the offices. In 2019, the investment activity in offices generally accounts for, on average, 28% of the 

total investment activity (CBRE, 2020). As seen in figure 2 below it can be concluded that investments 

in the office market always is a big part of the total investment volume until now.  

 

Figure 2: Dutch investment volume by sector (CBRE Research, 2019) 

In general, offices, together with retail facilities and warehouses, are significant contributors to energy 

use and carbon emissions (Osaji et al, 2013). Offices belong to the heaviest consumers of energy, 

ranging from 100 to 1.000 kWh/m2 per year in Europe (Dubois and Blomsterberg, 2011). The 

increased energy consumption in offices in recent years may be attributed to factors such as the 

growth of information technology, air conditioning, or density of use (Schneider Electric, 2006).  

However, offices seem to offer potential to achieve significant savings. Despite the increased energy 

consumption, significant and highly cost-effective technical potential for savings can be identified. 

Moreover, possible technical solutions of energy service demand in offices are relatively 

homogeneous and therefore easily to apply.  In addition, there are solutions to tackle the problem 

and actions by a small group of big stakeholders could change the market significantly.  

2.3. Energy measures strategies 
Besides the climate mitigation effects of energy improvements, energy improvements can also have 

benefits for the companies itself in terms of lowering costs (Van Doren et al., 2016). Energy 

improvements can be undertaken in different ways. There are various energy measures that can be 

used for reducing the energy consumptions: high efficiency HVAC systems, air sealing, insulations, 

lighting systems, daylighting strategies, green roof, underfloor ventilation, motion sensors, high 

performance windows, low-flow water fixtures, solar hot water heating, building commissioning, etc.. 

In general, energy investments can be done by focusing on renewable energy, energy efficiency or the 

pollution control of energy measures. 
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2.3.1. Renewable energy 
Investing in renewable energy, which is often referred to clean energy, means doing investments in 

natural sources or processes that are constantly replenished. Renewable energy is becoming a more 

important source, since there is an increasingly innovative and less-expensive way to capture and 

retain wind and solar energy. There are different types of renewable energy. Besides the well-known 

solar energy and wind energy, geothermal energy and water energy are also renewable energy.  

Solar energy can be obtained by purchasing in solar panels. Solar panels consist of solar or photovoltaic 

cells and are made from silicon or other materials that transform sunlight directly into electricity. 

Moreover, solar energy systems don’t produce air pollutants or greenhouse gases, and as long as they 

are responsibly sited, most solar panels have few environmental impacts beyond the manufacturing 

process. (Energy Information Administration, 2019). Wind energy can be obtained by investing in wind 

turbines. Wind energy or wind power is the use of wind to provide the mechanical power through 

wind turbines to turn electric generators. Wind farms consists of many individual wind turbines, which 

are connected to the electric power transmission network (American Wind Energy Association, n.d.). 

Geothermal energy is thermal energy, heat, from the earth. Energy can be obtained by using the 

temperature difference between the earth’s surface and heat reservoirs deep inside the earth. 

Extraction at greater depths or at higher temperatures is more commonly referred to as geothermal 

energy. For shallow projects and low temperatures, the term geothermal energy will be used more 

often. The geothermal heat can be used for the extraction of energy (Budd et al, 2015).  Water energy 

is derived from the power of water, most often its motion. Energy sources using water are already 

there in the forms of water clocks and waterwheels. However, more recent innovations are 

hydroelectricity and electricity produced by the flow of water over dams (Lenntech, n.d.).  

So, there are different types of renewable energy, which means that there are different ways to invest 

in energy measures. By choosing to invest in renewable energy, investments can be done in solar 

panels, wind turbines and geothermal installations such as cold-heat storage.   

2.3.2. Energy efficiency 
By efficient energy use, the goal is to reduce the amount of energy required to provide products and 

services. Using energy more efficient can be achieved by adopting more efficient technology or 

production process or by applying commonly accepted methods to reduce energy losses. There are 

different reasons to improve the energy efficiency. Reducing energy use reduces the energy costs and 

may result in a financial cost saving to consumers if the energy savings offset any additional costs of 

implementing an energy efficient technology. Furthermore, reducing energy use will help in reducing 

the greenhouse gas emissions. Moreover, the government-led energy subsidies that promote high 

energy consumption and inefficient energy use is removed in more than half of the countries in the 

world (EESI, n.d.).  

Investments in energy efficiency can be done in several ways. Investments in energy efficiency can be 

done by insulating a building, which means that a building use less heating and cooling energy to 

achieve and maintain a comfortable temperature. Moreover, installing LED lighting or natural skylight 

windows reduces the amount of energy required to attain the same level of illimitation compared to 

using traditional incandescent light bulbs. Furthermore, example of possible investments that can be 

done are installing green roof, floor ventilation, motion sensors or high-quality windows.  
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2.3.3. Pollution control  
By focussing on controlling the pollution of energy measures, the goal is to reduce the amount of 

greenhouse gas emissions from energy measures. As consequence of limiting the amount of 

greenhouse gas emissions, the negative environmental impact on the climate of the world will be 

limited. Investments in pollution control of energy measures can be done in several ways. Investment 

in energy measures to control pollution can be done by purchasing energy efficient products and 

equipment, insulating the building, insulating pipes and fixtures, purchasing LED light bulbs, replacing 

filters for heat pumps and air conditioners, or increasing the natural light.  

Even though investors have different motivations and different energy investment strategies, one 

energy measure can cover more than one strategy, which is good for the environment. For example, 

when insulating a building, energy will be used more efficient and the pollution of energy will be 

limited. In the end, besides the importance of using renewable energy, using energy efficient and 

controlling the pollution of the energy measures, it is important that energy measures contribute to a 

certain performance in a building such as thermal comfort. The whole building performance itself 

consists of energy efficient building performance and conventional building performance. Whereby, 

the energy efficient building performance can be further categorized into energy cost factors and non-

tangible benefits (Bozorgi, 2015). 

2.4. Tangible and non-tangible benefits of energy measures 
Energy measures directly influence the energy efficiency of the building performance. The energy 

measures generate energy cost and non-energy cost savings. Energy cost factors could be directly 

impacted by energy retrofit investment and can be seen as property operating costs. An overview of 

eight energy cost factors is shown in table 1 below. The energy cost factors are also seen as the 

tangible benefits of energy measures. 

Table 1: Energy cost factors (Bozorgi, 2015) 

 Tangible benefits / energy cost factors 

1. Utility bill savings 

2. Utility incentives 

3. Energy efficiency/ renewable energy tax cuts credits 

4. Construction costs 

5. Capital costs 

6. Operation and maintenance costs 

7. Insurance cost discounts 

8. Better financing options 

 
The non-cost savings, which are seen as non-tangible benefits are not directly visible and are harder 
to determine. An overview of nine different non-tangible benefits can be seen in table 2 below. These 
non-tangible benefits will be explained next. In this chapter, deeper and more insights will be given 
about the non-tangible benefits as these are the benefits this study is focusing on.  
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Table 2: Non-tangible benefits (RMI, 2014) 

 Non-tangible benefits / non-energy cost factors 

1. Retrofit development costs 

2. Non-energy operating costs 

3. Retrofit risk mitigation 

4. Health costs 

5. Employee costs 

6. Promotions and marketing costs 

7. Customer access and sales 

8. Property derived revenues 

9. Enterprise risk management  

 
Since the non-tangible benefits of the energy measures are not all applicable for the same stakeholder, 

it is important to determine to whom the non-tangible benefits apply. Therefore, the nine different 

non-tangible benefits can be divided among the tenant and owner of the building.  

2.4.1. Non-tangible benefits for the owner 
Four out of the nine non-tangible benefits are applicable for the owner of the building. An overview 

of these non-tangible benefits can be seen in table 3 below. These non-tangible benefits will be 

explained in this section.  

Table 3: Non-tangible benefits for the owner 

 Non-tangible benefits for the owner 

1. Retrofit development costs 

2. Retrofit risk mitigation 

3. Property derived revenues 

4. Enterprise risk management  

 

1. Retrofit development costs 
The development costs for energy measures represent the capital investment against which future 

cost savings and other benefits are measured. These capital costs vary significantly based on a wide 

variety of property factors. The costs can occur over many years and it should be considered that every 

building has an ongoing need for capital upgrades regardless of sustainability performance. One way 

to calculate the retrofit capital costs is as followed: 

 

In this equation the gross capital costs are the cash flow that is required to implement the energy 

measure. The gross capital costs of an energy measure vary significantly. This variation is achieved due 

to several factors including the age, building type, location, site conditions, and the varying ways 

energy use reductions. Various studies and institutions investigated the gross capital costs per square 

foot (Kok et al, 2013; Rocky Mountain Institute; New Buildings Institute; U.S. Department of Energy’s 

Advanced Energy retrofit guides). Some indicate that the gross capital cost of a major retrofit of all 

energy using systems (lighting, HVAC, and plug loads) in a typical 500.000 m2 office building is between 

$10 and $75 per square meter (Kok et al, 2013; Rockey Mountain Institute, 2011). While other studies 

indicate the gross capital cost of an energy measure of a 200.000 square foot prototypical office 

building between $4 and $5 per square foot and the soft cost of an energy measure in general can 

total as much as $0,50 per square foot (Department of Energy’s Advanced Energy retrofit guides, n.d.).  



 

  25 
 

The avoided costs in the equation are the costs that can be avoided as a result of executing the energy 

measure. For example, if an energy measure includes replacing an installation next year that otherwise 

only had five years of life, then the costs of replacing that installation five years from now can be 

avoided. In this case, the financial model will have a positive cashflow in year five for the estimated 

cost that installation replacement. In general, energy measures take place or accelerate costly building 

upgrades, including HVAC, lighting and roofs. The costs from the replacement of an installation due to 

an energy measure can be estimated based on property assessment reports, historical budgeting, or 

experience exchange report data. The avoided costs depend on the current state and the age of the 

building components, tenant rollover, and how far into the future the analysis extends. The further an 

energy measure analysis looks forward in time, the larger the avoided costs can be. This because every 

building needs major upgrades to the common areas or tenant spaces at some point.  

In many cases the costs of an energy measure can be reduced through design. Reducing these costs is 

the most applicable and documented for buildings that are constructed newly, which can be impactful 

for energy measures. It is important that the avoided costs and cost savings through design will not 

be counted double.  

The retrofit development costs must include a deduction for any development cost subsidy that would 

not have otherwise been available for the retrofit project. As appropriate, the cost for obtaining the 

subsidies should also be accounted for as an additional cost of development. Subsidies and incentives 

provided by federal, state, and local governments and utilities offer the most direct offset for energy 

retrofits. Subsidies and incentives fall into four broad categories: 

- Tax credits and incentives 

- Grants, rebates, and other financial subsidies 

- Entitlement-related benefits 

- Subsidized lending 

In general, added value can be created by considering the development costs. Therefore, it is 

important to collect all the information that potentially impacts the project costs. Moreover, it is 

important that an appropriate cost contingency has been built into the budget. The most important 

benefit generated from the retrofit development costs is the access to tax cuts, finance and subsidies. 

Access to tax cuts can be beneficial for the landlord, as they will probably be the investor, as well as 

for the tenants in forms of lease constructions.  

2. Retrofit risk mitigation 
Risk analysis are still not applied for energy measures. Investors perceive energy measures as risky. 

This is demonstrated by the fact that investment in measures has been limited to that which can be 

paid back through energy savings in approximately 3,5 years, on average, indicating a simple return 

requirement of nearly 30 percent. This suggests that investors perceive significant risk for both major 

and small energy measures. A complete and accurate risk analysis will reduce the investment risk, 

increase the value, and break down pervasive barriers by reluctant property owners.  

For every investment an intelligent evaluation with a clear documentation of the risks inherent in the 

cash flow is needed. This evaluation should include an assessment of the risks related to the 

recommended investment and risk mitigation strategies, as well as alternative investment scenarios. 

It is important that the retrofit project development is identified and assessed. After this the risk 

mitigation strategies can be evaluated and after this evaluation the results of the risk analysis can be 

applied and presented.  



 

  26 
 

Fully identifying investment risks is critical to the successful funding of a measure. As the full value of 

energy measures is incorporated into decision making, risk analysis must move beyond just energy 

costs. The risk related to operating and sales revenues need to be considered better. Moreover, it is 

important to document the risk mitigation better. The four most measure-related negative risks are 

the portfolio risks management strategies, traditional insurance and related risk management 

mechanisms, specialized green building due to diligence and the execution of retrofit process best 

practices (Bendewald et al, 2015).  

3. Property derived revenues 
Energy measures can provide additional company revenues from the enhanced demand for deep 

measure properties from potential tenants as a company must lease some of its space or from 

potential buyers as a company must sell. Other revenues can be generated form power purchase 

agreements, energy services agreements, renewable energy certificates and governmental/ utility tax. 

Increasing subleasing, property values, and other revenues directly translate to value by increasing 

enterprise revenues, which in turn increases earnings, which are translated into value by a price 

earning multiple that reflects the risks the market sees in the earnings.  

Besides the direct value from increased revenues, the improved ability to sublease and sell a property 

provides valuable flexibility to an occupant.  

Subleasing and property sales 

Energy measures can increase enterprise revenues by increasing the demand for sublease space. This 

leads to higher revenues through faster absorption of space, increased occupancy rates, and 

potentially enhanced rent and/or lease terms. Due to enhanced sustainable reputation and 

leadership, energy measures increase the demand for space largely. Energy measures can also 

increase enterprise revenues by increasing the sales of buildings sold and/or increasing the speed at 

which a building is sold. Both the amount and speed are driven by higher demand by potential tenants, 

which contributes to higher demand by potential buyers. Moreover, potential buyers are beginning to 

place a higher priority on energy efficiency and sustainability. This growing demand is strong for larger 

corporate buyers, although buyers will pay extra for a completed energy measures that enables to 

move in directly without any of the risks of completing the retrofit, including potential tenant/ 

employee disruption (Bendewald et al, 2015).  

Other revenues 

Sustainable properties can generate specialized revenue streams form power purchase agreements, 

renewable energy certificates, and a wide variety of government and utility tax cuts, rebates and other 

subsidies.  

4. Enterprise risk management/ mitigation 
Energy measures can significantly contribute to mitigating some of the most pressing business risks 

facing companies today. Companies can do that by contributing to the enterprise’s performance as 

measured by sustainability reputation and leadership; individual occupant health, productivity, and 

satisfaction; and space flexibility.  

Energy measures and key business risks 

To better understand how energy measures, mitigate business risks, it is important to evaluate the 

key risks that businesses are facing. Global business risk surveys from Ernst & Young and Aon identified 

key business risks as listed in table 4 below. 
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Table 4: Key business risks 

Business risk issue Ernst & Young Ranking Aon Ranking 

Pricing Pressure / Competition 1 3 

Cost Cutting and Profit 
Pressure 

2 3 

Market Risks 3 6 

Macroeconomic Risk/ 
Slowdown 

4 1 

Damage to Reputation / Brand Not ranked 4 

Talent Shortages/ Staff 
Retention 

5 5 

Expansion of Government Role 6 Not ranked 

Regulation and Compliance 7 2 

Business Interruption Not ranked 7 

Sovereign Debt risks / Austerity 8 Not ranked 

Emerging Technology 9 Not ranked 

Commodity Price Risk Not ranked 8 

Cash Flow / Liquidity Risk Not ranked 9 

Political Shocks / Risks 10 10 

 
Based on these two global business risks surveys, it can be concluded that climate change or 

environmental risks are not one of the ten main issues. Another survey that identified the driving lease 

decisions factors, ranked energy efficiency as 10th, which can be seen in table 5 below. 

  

Table 5: Driving lease decisions factors (Knight Frank survey) 

1. Rental Cost 

2. Retention of key staff 

3. Lease flexibility 

4. Space efficiency 

5. Higher quality environment 

6. Occupational flexibility 

7. Proximity to public transit 

8. Proximity to client/competitors 

9. Higher building profile 

10. Energy efficiency 

 
The ranking of the issues concerning business leaders provide some explanation why occupants of 

buildings have been slow over the last 15-20 years to invest in energy efficiency, and even today limit 

investment in energy/ sustainable measures to that which can be justified by energy cost savings 

alone.  

Analyzing enterprise risks 

It is important to analyze the enterprise risk of energy measures, as it can provide an extra layer of 

valuable benefits for decision makers to consider. Higher levels of energy and sustainability 

performance from an energy measure can reduce current and future regulatory risk, lower health and 

other employee costs, maximize space flexibility, and promote the brand and reputation of the 

company, improving customer access and mitigating financial shocks to the company. These risk 
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benefits can be valuable and ignoring them will lead to an underinvestment in property energy 

efficiency/ sustainability.  

Nowadays, the energy price risk can be an important issue for companies. The energy price risks can 

be measured even though they have changed a lot over the last 20 years. These changing energy prices 

can be moderated by using less energy and by using energy more flexible. This may cause that the 

event risk management benefits can be downsized, which can be valuable for the society.  

2.4.2. Non-tangible benefits for the tenant 
Five out of the nine non-tangible benefits are applicable for the tenant of the building. An overview 

of these non-tangible benefits can be seen in table 6 below. These non-tangible benefits will be 

explained in this section.  

Table 6: Non-tangible benefits tenant 

 Non-tangible benefits tenant 

1. Non-energy operating costs 

2. Health costs 

3. Employee costs 

4. Promotions and marketing costs 

5. Customer access and sales 

 

1. Non-energy operating costs 
The non-energy operating cost savings can increase the profitability and value of the building. Energy 

measures can reduce these costs, which include maintenance, insurance and space optimization. Non-

energy operating costs directly create value for the tenant by increasing the net operation income 

(Bendewald et al, 2015). 

Maintenance 

The non-energy operating costs maintenance can be defined to include routine maintenance, deferred 

maintenance and processing work orders. There are already several studies that show that green 

buildings, which means buildings with sustainability certificates, generally cost 5 to 10 percent less to 

maintain the average building (Dwaikat & Ali, 2016). In green buildings, the use of technology is 

important. Due to the use of technology, energy and operating costs can be reduced. The use of 

technology has different benefits; performance information can be collected easily now, systems and 

equipment’s can be used optimal, energy waste can be seen, and the visibility of the systems will be 

increased.  

Most of the cost savings from the use of technology come from energy savings. However, there are 

also factors like fault detection and diagnosis and alarm management. These kinds of software ensure 

that problems can be identified automatically and prioritized. Maintenance staff know exactly what 

and where the problem is and can bring the right repair tools and parts. Continuous equipment 

maintenance can avoid waste and improve resource allocation. Similarly, alarm management can 

prioritize and structure the numerous notifications generated by building systems, focusing attention 

on the most critical things, thereby lowering costs and improving employee/tenant satisfaction. 

Insurance 

Nowadays, insurance companies recognize the benefits of sustainable and green buildings. Therefore, 

more and more insurance companies rewarding property owners with lower premiums and improved 

protection against loss. Specific energy efficiency measures like efficient windows or daylighting can 

help in reducing the disruption and loss from natural events.  
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Space optimization 

Energy measures can downside mechanical equipment to free up space for lease. In some cases, 

mechanical installations can be eliminated. By doing this there is more space for lease, which can be 

a major driver for value in high cost markets in big cities. Nowadays, shared workspaces offer even 

greater opportunity. Many companies with traditional offices find meeting and collaboration space 

are in high demand, while offices are vacant most of the time.  

2.  Health costs 
Energy measures can help in improving the health of employees. They intelligently improve the health 

of building occupants and reduce directly the health costs (Bendewald et al, 2015). Energy measures 

can have different benefits regarding health costs. Due to measures and operating practices, moisture 

and pollutant sources can be controlled, ventilation and access to outside air can be improved, access 

to natural environment and lighting can be promoted and temperature control can be addressed in 

order to improving the health of the users.  

Healthier buildings can lower incidence and severity of asthma symptoms, respiratory illness, 

depression, anxiety and even cancer (Singh et al, 2011). In addition, recognizing the relationship 

between public health concerns like obesity and how buildings and communities are designed is 

increasing. Table 7 below gives an overview with conclusions of the substantial body of knowledge 

about the relationship between energy retrofit building outcomes and health (Bendewald et al, 2015).  

Table 7: Building attributes and physical health 

 Health effects 

Indoor 
environmental 
risk factor 

Asthma/ 
Allergy 

Building 
related 

Symptoms 

Respiratory 
Infections 

Chronic 
Pulmonary 

Disease 

Other 
Reproductive 

Cataracts 

Cancer 

Low Ventilation 
rate 

 X X    

Air Conditioning 
& Humidification 
Systems 

 X     

Microbiological 
Agents & 
Dampness 

X X X X   

Combustion 
Products 

X X   X  

Chemical 
Emitted from 
Building or 
Contents 

 

Z 

 

X 

    

Temperature & 
Relative 
humidity 

 X     

Iconizing 
Radiation 

     C 

Env. Tobacco 
Smoke 

X X  X X C 

 
The X in the table means that there is sufficient evidence for an association, the Z means that the 
evidence for an association is suggestive and the C means that there is a causal relationship. Such 
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building related health benefits as seen in the table create value for the occupant by lowering health 
costs, reducing absenteeism and presentism and reducing future regulatory risk/cost. Besides that, it 
is important that improved mental and physical health contributes to occupant satisfaction and 
productivity. In the end, this creates value through employee cost reductions.  
 

3. Employee costs 
In general, employee costs are important for organizations and companies. Organizations and 

companies make large investment decisions on behalf of their employees. Energy measures can 

ensure that the productivity and satisfaction of employees will increase. Despite this, the substantial 

employee cost savings of investments in energy measures are often not considered. Nevertheless, 

there is evidence that energy measures can reduce the employee costs. This can be done by lowering 

recruiting, retention and employee compensation costs.  

Recruiting and retaining 

Recruiting and retaining employees is very costly for companies. Hiring new employees requires time 

to recruit the new employees but also time to train the new employees. This is costly.  However, the 

costs of an extern recruiter are even higher. Besides that, time to conduct search for employees, 

employee retaining costs, costs to manage the recruiter, costs for training the employees and 

accepting the lower first-year productivity also need to be considered. Moreover, retaining existing 

employees also requires company actions such as keeping up the firm’s reputation and maintaining 

benefits and the work environment at high levels. These company actions go along with costs. 

The costs for improving the employee satisfaction with their company by attractive office 

environments, improved properties with energy ratings and improved green reputations of companies 

can be reduced by energy measures. Healthy offices, which is already stated affects the employee 

costs positively. Moreover, the performance of energy measures like high levels of ventilation, air 

quality, improved quality, views of nature and daylighting are also important for the health and 

wellbeing of employees. Criteria which can lead to dissatisfaction among occupants and employees 

are the need of variety, the ability to act on the workplace environment, having one’s own territory 

to indicate safety and identity and a view to the outside world (Kellert et al, 2011). 

For companies in highly competitive employee sectors, energy measures and the positive benefits of 

it can make the difference in attracting new employees as well as improve the retention of the current 

employees. Retention correlates to employee engagement and optional new employees see 

environmental performance as important, it could be concluded that value is created for the company.  

Employee compensation costs 

Most costs of companies in the construction industry are the employee costs. Energy measures have 

shown to enhance employee satisfaction, improve the productivity which lead to more sales and a 

revenue growth. The employee satisfaction will be improved by better thermal comfort, indoor air 

quality and visual acuity and by providing access to nature or daylight. With these improvements, the 

quantity of work produced will be improved, the employee cost per unit will be reduced, the 

potentially number of required employees will be reduced or even better the employees to produce 

more can be enabled. By reducing the number of employees or the salary per unit, the employee costs 

can be reduced directly, which lead to an increase of the company earnings. This will result in a directly 

increase of value. Common energy measures that generate these property outcomes, include adding 

insulation, improving the building’s envelope, providing natural ventilation, adding daylight collectors 

or addition glazing, making windows operable, integrating views and access to nature, and a variety 

of operating practices that improve the indoor environmental quality. In general, improved 
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productivity comes from improvement to indoor environmental quality, lighting, and access to the 

natural environment, as well as whole-building efficiency improvements (Muldavin, 2010).  

4. Promotions and marketing costs 
The reputation or image of a company is critical for its profitability. More and more companies 

focusing on positive sustainable branding. Energy measures can provide the content many companies 

are looking for in their branding, offsetting money that would otherwise be spent developing other 

approaches to sustainability branding.  

Sustainable reputation and leadership can directly reduce employee costs, improve access to 

customers, and reduce enterprise risks for occupants. For investors, energy measures contribute to 

the reputation and leadership of tenants, and lead to increased rents, tenant retention, and 

occupancy, as well as improved brand recognition and access to capital for the investor company.  

Moreover, energy measures can reduce promotion costs by reducing the cost of distributing content. 

Energy measures create concrete examples of sustainable actions. Press and other articles promote 

these actions. In this case, it is going to promote itself and the costs of promotion can be reduced. 

Because of the performance verification and tracking that occurs after the retrofit construction, deep 

retrofits can provide content for a few years.  

Besides that, energy measures can contribute to the growing sustainability compliance requirements 

of many business and governments. These sustainability compliance requirements can become a 

minimum standard. Because promotions and marketing costs are such a large part of most company 

operating budgets, small contributions to cost reductions can add significant value (Bendewald et al, 

2014).  

5. Customer access and sales 
More and more customers are beginning to see sustainability performance and leadership as a 

requirement in their decision part to purchase. Executing energy measures can help companies in 

achieving higher sustainability ratings. Healthy, productive, and satisfied workers are more engaged 

and innovative, increasing sales potential. 

Enabling access to new and existing markets 

Due to sustainability, the dynamic of direct customers, business-to-business, and business-to-

government sales are changing. Companies execute sustainability initiatives to meet the consumer 

demand for sustainable products. Private and public sector organizations prefer and sometimes 

mandate sustainable products to their supply chains.  

In addition, individual consumers are also becoming more accustomed to exerting their sustainability 

preferences in their purchasing. To adapt to this demand, energy measures can help in boost the 

sustainability of their product and grow sales. In retail for example, daylighting, a standard measure 

can increase the sales by creating a more enjoyable shopping environment (De Luca et al, 2018).   

Moreover, buildings with measures contribute directly to product sustainability because buildings are 

important factors of production, are components of an environmental footprint, and contribute to 

overall company sustainability ratings (Bendewald et al, 2014).  

Increasing sales 

Better working environments can encourage more engaged, innovative, and satisfied workers, who 

will build better products and sell more effectively. If companies are looking to boost employee 

engagement, energy measures can provide an effective tool, since there is a strong relation between 

sustainability performance and employee engagement. 
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2.5. Conclusion  
It can be concluded that the agreements such as the Kyoto protocol and Paris Climate Agreement are 

taken to limit the greenhouse gas emissions and negative impact on the world. The building industry 

is a major consumer and therefore, the energy transition and corresponding energy investments are 

needed. Since there is an increasing interest in investing in offices the last years and the fact that 

offices belong to the heaviest consumers of energy, energy investments in offices are needed. Those 

energy investments can be done with several strategies, allowing both landlords and tenants to decide 

for themselves which strategy is in line with their vision and how they want to invest. Besides the 

positive contribution of those strategies for the climate mitigation, energy measures are beneficial for 

companies in terms of tangible and non-tangible benefits. However, not all the potential benefits are 

applicable for the same stakeholder. As this study focus on the non-tangible benefits, benefits that 

generate from energy measures for tenants are lowering non-energy operating costs, lower health 

costs, lower employee costs, lower promotion and marketing costs and higher customer access and 

sales. Therefore, reasons for tenants to invest in energy measures could be to get access to tax cuts, 

finance and subsidies, to reduce the non-energy operating costs, to improve the health of employees, 

to increase the productivity of employees, to increase the satisfaction of employees or to bolster 

leadership credentials and reputation. 

Since the potential benefits that generate from energy measures add value to a property, it is 

important that this will be considered in the valuation of real estate. The next chapter will give deeper 

and more insights in the valuation process of real estate.   
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3. Valuation process 
In this chapter the valuation process of real estate will be discussed. In general, there are three 

traditionally commonly used approaches for valuating real estate. Those three approaches, which 

are the market or sales comparison, income or investment and cost approach, will be discussed and 

described below. The chapter ends with a conclusion explaining the differences between the 

approaches.  

3.1. Valuation in general  
In general, property valuation or real estate appraisal is the process of developing an opinion of value 

for real property. It is important to produce an accurate estimate of the market price of the property. 

Hereby, the valuation method must reflect the market culture and conditions at the time of the 

valuation. The valuation of real estate is a representation of the underlying fundamentals of the 

market. In the real estate, transactions often require appraisals because they occur infrequently, and 

every property is unique (Pagourtzi et al, 2003). The condition, the location and since properties 

cannot change locations, the improvements of the property are important indicators. Appraisal 

reports are often used to establish the sale price for a property.  In the property market, the valuation 

is the best estimate of the trading price of the building. In most property markets it is commonplace 

for the ownership of a property to be separate from its use. Often the price of exchange will be the 

same whether the purchaser has investment or occupation in mind, but nonetheless the view of the 

two groups of bidders will be different. An investor will view value as the discounted value of the 

rental cash flow produced by the asset, whereas the owner-occupier will see the asset as a factor of 

production and assign to it a worth derived from the property’s contribution of the profits of the 

business. The concept of the value of a property is most important in markets that are underdeveloped 

in terms of liquidity and the separation of ownership and use rights. Here most of the transactions are 

based on owner-occupiers’ views of property value i.e. the contribution it will make to business profit, 

as well as subjective issues such as status and feeling of security. Valuers, with hardly any transaction 

evidence, can only attempt to replicate these calculations of worth in arriving at an estimate of 

exchange price. One important aspect of the valuation profession is the need to ensure that 

information presented to a client is clear and unambiguous. Not only should all parties understand 

the terminology, it is also important that the client receives all other information that might be 

required to make a rational financial or investment decision.  

A definition of value is an attempt to clarify the assumptions made in estimating the exchange price 

of a property if it were to be sold in the open market. These assumptions can include the natural of 

the legal interest, the physical condition of the building, the nature and the timing of the market, and 

assumptions about possible purchasers in that market. Given that a compelling reason for using 

market value definitions is to ensure consistency in the process of valuation, it is important that there 

is consistency of market value. In order to estimate market value, a valuer must first estimate the 

highest and best use, or most probable use (RISC, 2019). That use may be a continuation of a 

property’s existing use or some alternative. These determinations are made from market evidence.  

The market value is estimated through the application of valuations methods and procedures that 

reflect the nature of property and circumstances under which is given property would most likely trade 

in the open market. Market value is defined for the purpose of the standards as follows 

‘Market value is the estimated amount for which an asset should exchange on the date of valuation 

between a willing buyer and a willing seller in an arm’s length transaction after proper marketing 

wherein the parties had each acted knowledgeably, prudently and without compulsion’. (IVS, 2016) 
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3.2. Market or sales comparison approach 
The market or sales comparison method is the most widely used approach for the valuation of 

properties. The value of the property is assumed to relate closely to the selling prices of similar 

properties within the same market area. Several similar properties from among all the properties that 

have been recently sold will be selected by the appraiser. Since no two properties are identical, the 

appraiser must adjust the selling price of each comparable to account for differences between the 

property and the comparable properties. The appraiser infers the current value of the subject from 

the adjusted sales prices of the comparable. The market comparison approach is dependent on the 

availability, completeness, accuracy and timeliness of the sale transaction data. In this case, 

information sources include government records, data vendors, and the appraiser’s network of local 

contacts. The market sales analysis procedure can be described as a four-part process (Pagourtzi et al, 

2003): 

1. Finding the most comparable sales for a given subject property 

2. Adjusting the selling prices of the comparable to match the characteristics of the subject.  

3. Using several estimates of value to arrive at an estimate of market value 

4. Presenting the results in a report format suitable for viewing or printing.  

3.3. Income or investment approach 
Appraisers use the income approach to estimate the market value of a property based on the income 

of a property. With the income approach, a property’s value is the present value of the future cash 

flows the owner can expect to receive. For commercial properties with tenants, the income approach 

is the most common, as it relies on receiving rental income. There are four ways for capitalization the 

future income into a present value: the gross initial yield, the discounted cash flow, the net present 

value and the internal rate of return. 

3.3.1. Gross initial yield 
The gross initial yield is the ratio between the gross market rent in the first year and the total 

investment. It is used to express the market value and quality of an investment. The gross initial yield 

is expressed as a percentage and is calculated by dividing the first year’s rental income by the total 

investment amount. The lower the gross initial yield is, the higher the investment compared to the 

annual rent. So, a low risk profile or a high potential means a low gross initial yield. An advantage of 

the gross initial methods is that the method is relatively straightforward with few variables. A 

disadvantage is that the method does not provide insight into cash flows. 

3.3.2. Discounted cash flow 
The discounted cash flow is a dynamic model for investment assessments. Investment projects can be 

defined as in- and outflows of cash for a certain period. The value of the cashflows depends on the 

time. To compare the cashflows at a certain point in time, the cash flows need to be discounted and 

combined. By discounting the cash flows, the future cash flows will be translated to their value at the 

start of the investment project. By combining the cash flows, the cash flows will be translated to their 

value at the end of the investment project (Götze, 2008). With the discounted cash flow, the actual 

value at the start or at the end of the project time can be calculated with the corresponding return. 

3.3.3. Net present value  
The net present value method is one of the most known and used method in both theory as practice. 

The method has its focus on selecting projects that generate the maximum net present value for the 

company. The net present value is the net profit or loss of a project, calculated by all current and 

future cash flows that generate that project. All future cash flows are discounted back to the start of 
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the investment project. Within the net present value, the required return (IRR) will be used for the 

calculation. A project meets the return as the net present value is equal to zero. If the net present 

value is higher than zero, a higher return is achieved than required, which is beneficial.   

The calculations are based on a fixed interest rate. A project meets the return if the net present value 

is equal to zero. If the net present value is higher than zero, then a higher return is achieved than 

required, which is advantageous. The formula of the net present value is as follows (Götze et al, 2008). 

Present value of investment = present value cash flows – investment amount 

 

In this formula, the t1 stands for time period 1, t2 stand for time period 2 etcetera. 

Although the method is easy to apply, the required net present value method requires many 

prognoses, such as the initial investing costs, all future cash flows, economical lifespan of the project, 

the residual value at the end of the economical lifespan and the interest rate (Götze et al, 2008).  

3.3.4. Internal rate of return (IRR) 
The internal rate of return is a method that calculates the net return that leads to a net constant value 

of zero. The higher the return, the more attractive a project is to invest in. The formula of this method 

is the same as the net present value method. Actually, the internal rate of return calculates exactly 

the opposite as the net present value. The difference is that the outcome of the net present value is 

absolute, while the internal rate of return is a percentage.  

Deciding criteria that are integrated in the net present value and the internal rate of return, are the 

investment sum, the investment horizon, the rental price and the quality of the rental cash flow. 

Moreover, aspects such as the technical and functional state can be considered in for example the 

costs of maintenance or as a renovation of the building. This can also be done with other aspect for 

adding value such as sustainability measures.  

3.3.5. Differences 
As described above, there are different ways to estimate the market value based on the income of the 

property. The two most common used financial methods are the discounted cash flow and the net 

present value.  

It can be concluded that the net present value look into what a future cost is worth in today’s amount 

of money. Furthermore, with the net present value, the other party or parties will have the benefit of 

using the amount in the meantime, as well as getting the compounding effect from the said course or 

action. These possible circumstances would mean the money would now be worth less to the business 

owner, that is if they are not enjoying the compounding effect of the amount. 

On the other hand, the discounted cash flow helps in figuring out how much investment is needed to 
make in the present time in order to achieve the expected/desired payment or investment in a 
foreseeable time in the future. The discounted cash flow is focused on the fact that they will enjoy the 
benefits of the investment by earning good returns and benefiting from the compounding effects of 
the said amount in the interim. This would mean the amount invested today for a payment sometime 
in the future is less than the payment amount. 

The main difference between both methods is the moment owners will get the payment or returns. 
The net present value compares the value of the investment amount today to its value in the future, 
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while the discounted cash flow assists in analyzing an investment and determining its value, and how 
valuable it would be, in the future. From this, it can be concluded that the net present value is an 
essential part of the discounted cash flow. So, when doing a valuation, it is important to consider this. 

3.4. Cost approach 
The cost approach does not dependent upon an active market for similar properties. The cost 

approach estimates the property value as the value of its components, the underlying land and the 

depreciated value of the improvements (Connellan & Baldwin, 1992).  The basic formula for valuing a 

property using the cost approach is: 

 

In general, the cost approach is based on the principle that interested buyers will not pay any more 

for a product than they would for the cost of producing a similar product that has the same level of 

utility. Usually, the cost approach will be used when a property is new and represents the highest and 

best use of the property. In that case the new costs are known because the improvements were just 

built. Besides that, there should be negligible amount of accumulated depreciation. Moreover, the 

cost approach is useful for valuing a special property with unique components, since the cost approach 

does not rely on comparable.  

The new costs can be defined in two ways; replacement costs and reproduction costs. The 

replacement costs new are the current costs to construct a building with the same utility using the 

current construction materials. The reproduction costs are the current cost to construct and duplicate 

the property with the same materials and construction practices according to the design, layout, and 

standards in place at the time the property was initially constructed. In the case of new properties, 

there is replacement and reproduction costs hardly differ. The more historic or unique a property is, 

the bigger the cost difference between the reproduction and replacement cost. It is important to 

consider both direct and indirect costs, when considering the costs of construction. Direct costs 

include the materials and labor costs associated with the construction. Indirect costs include costs 

such as tax cutses, administrative fees, financing costs, professional fees, and insurance. There are 

four ways to estimate the new costs when calculating replacement or reproduction cost (Connellan & 

Baldwin, 1992). 

-  Comparative unit method: Costs are based on a lump-sum estimate per square foot or per 

cubic foot. Looking at the construction materials, the costs can be divided into five main 

categories: heavy steel frame with exterior curtain walls, reinforced concrete frame with 

exterior curtain walls, reinforced concrete or masonry exterior load-being walls, frame 

construction exterior load-bearing walls, and prefabricated metal frame. 

- Segregated cost method: With this method, the average component costs will be used based 

on the construction material and quality. 

- Unit-in-place method: This method is similar to the segregated cost method. The difference is 

that this method analyzed the major components more in depth. In addition, the estimated 

costs of overhead and contractor’s profit are built into each of the cost estimates for the unit-

in-place method.  

- Quantity survey method: this method is the most accurate method. However, this method is 

the most difficult one and requires the most time. The quantity method estimates the cost of 

each individual item involved in the construction of the improvements. This is similar to the 

way contractors compute the cost they provide as a bid estimate. An adjustment for overhead 

and profit is added to the total base components.  
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When looking at the depreciation, there is a difference between the new costs of the improvements 

and the current contributing value of the improvements. There are three forms of depreciations. 

These are physical, functional and external. Physical depreciation refers to the results from normal 

wear and tear on the property that happens with age. Functional depreciation is the result of changes 

in needs or preferences over time that cause a reduction in the property’s utility. External depreciation 

is the result of adverse neighborhood or economic trends. There are three methods that appraisers 

can use to estimate depreciation.  

- The age-life method: This method is the simplest and most common method of estimating the 

depreciation of a property. With this method, the appraiser estimates the total age, effective 

age, and remaining life of the improvements. The effective age is a function of the property’s 

current condition as well as its utility and location in the current market. In this case, the 

effective age is a function of the property’s current condition as well as its utility and location 

in the current market. 

- The breakdown method: This method is the most accurate and comprehensive way to 

estimate all forms of depreciation. It is a complicated and time-consuming method. With this 

method, the individual form of physical, functional and external depreciations will be 

identified. The depreciation from each individual factor is quantified and added together to 

calculate accumulated depreciation. 

- The market extraction method: This method uses data from comparable sales to estimate the 

appropriate depreciation percentage to apply to the subject property. The depreciated value 

of the improvements of the comparable property can be found by subtracting the land value 

and contributing value of the improvements from the sales price. The percent the comparable 

property has depreciated is the depreciated value of the improvements divided by the cost 

new of those improvements.  

To estimate the land value, there are several ways appraisers can use. All those ways are based on the 

income approach or the sales comparison approach. Direct comparison is the most common method 

for estimating land value. The price of the land is simply derived from recently sold plots of land. It 

can also be computed as a residual value using the cost approach equation for a newly constructed 

property, where the cost new and sales price are both known.  

In the end, the cost approach for valuing a property determines value by adding the value of the land 

to the cost of a new equivalent building, then subtracting out any depreciation. With the cost 

approach, an active market is not required.  

3.5. Conclusion 
An accurate estimate of the market price is needed, to make sure that the market culture and 
conditions are reflected in a good way. The condition and location of the property are important 
factors. However, since properties cannot change locations, it is often the improvements that change 
the value of a property. In order to make a rational investment, it is necessary that the information of 
the valuation is clear, complete and unambiguous.  

Although, the valuation of real estate can be done in different ways, most valuers use the discounted 

cash flow and net present value from the income approach for the valuation of properties. These 

methods are commonly used for sustainable properties as the sales comparison and cost approach 

lack market data for comparison and have a limited national cost estimating database. In this case the 

discounted cash flow is suggested by many valuation experts for providing a reliable indication of 

market value of a property.  
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Since the location, conditions and improvements of the building are seen as the most important 

indicators in the valuation process, it seems that energy measures are not or hardly specifically 

considered. The next chapter will give deeper insights by means of semi-structured interviews with 

valuation experts. Hereby, among other things, the extent to which energy measures are included in 

the valuation process will be examined. 
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4. Semi – structured interviews 
In this chapter the semi-structured interviews, which are done after and based on the literature 

study, will be discussed.  The information that will be collected from these interviews will be used 

for the contingent valuation method survey. The chapter starts with explaining the research method 

itself. After this the research design will be discussed by explaining the target group, the sample size 

and the preparation and design of the semi-structured interviews. Moreover, the method for 

analyzing the semi-structured interviews will be discussed. The chapter ends with a conclusion. 

4.1. Research method 
The semi-structured interviews are chosen because it is an open research method which allows new 

ideas to be brought up by the interviewer during the interviews. It is qualitative research. In a semi-

structured interview, the interviewer has generally a framework of themes to be explored. However, 

the specific topic or topics that the interviewer wants to explore during the interview must be 

considered in advance. Those topics or questions serve as guidelines for the interview, although the 

interviewer himself or herself can influence what is mainly discussed. This is also important in order 

to know what the interviewee thinks is relevant and important (Bryman, 2012). In general, semi-

structured interviews are more flexible and free flowing than questionnaires or structured interviews. 

4.2. Research design 
The research design consists of three sections whereby the research target group and sample, the 

preparation and design and the analysis method will be discussed.  

4.2.1. Research target group and sample  
The semi-structured interviews will be conducted with valuation experts. These valuation experts will 

be working at different companies throughout the Netherlands, with differences in size regarding 

revenue and number of employees. In this case, the interviews will ensure a broad view of the 

valuation process in general. The goal of the semi-structured interviews is to investigate how valuation 

experts valuate real estate, which models they use, what indicators they see as important and how 

energy measures will be integrated in the valuation process. In addition, the non-tangible benefits are 

presented, and interviewers will be asked to what extent they think these are important or play a role 

in the real estate valuation. Valuation experts are chosen as target group as they determine the value 

of real estate. The value of real estate affects the real estate investments and thus affects the choice 

of investing in energy measures. As a result, the valuation of real estate is important. 

In general, semi-structured interviews are time consuming to perform. Each interview is performed 

manually, and is transcribed, analyzed and codified. It is difficult to determine the sample size of the 

semi-structured interviews. In this study the sample size of the semi-structured interviews will be 

determined by reaching the point of ‘saturation’ (Glaser & Strauss, 1967). The ‘point of saturation’ is 

the moment when, it is unlikely that conducting new interviews will provide new information. The 

optimization of the number of interviews can be seen as reaching this saturation point.  

4.2.2. Preparation and design research method 
In order to conduct the semi-structured interviews, it is important to have an interview scheme or 

topic list with subjects to discuss during the interview (Bryman, 2012). This interview scheme or topic 

list is a pre-composed list of interview topics to be discussed during the interview. The list will be used 

as a kind of checklist to make sure that all subjects will be discussed. However, with this method there 

is plenty of room for personal views and experiences. A topic list will be developed based on the 

questions that raised from the literature study. Often the topic list gives some required information 
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and information about the way of asking a question. Table 8 below shows the topic list which will be 

used in this study.  

Table 8: Topic list semi-structured interviews 

Introduction 

- Introducing yourself 
- Purpose of the interview 
- Approach 
- Anonymity 
- Time period of interview 

General Topics 
Valuation method in general 
 
Different used methods for valuation 
 
Different analysis per type of real estate?  
 
Financial models valuation 
 
Energy measures 
 
Non-tangible benefits considered? 

- Access to tax cuts, finance and subsidies 
- Reducing non-energy operating costs 
- Improved employee health 
- Increased employee productivity  
- Increased employee satisfaction 
- Leadership and reputation  
- Improved risk management 

 

Conclusion 

- Asking further help for this research 
- Closing the interview 

 

4.2.3. Analysis of research method 
For analyzing the semi-structured interviews, it is important to keep the goal of the semi-structured 

interviews in mind. The goal of the semi-structured interviews is to investigate how valuation experts 

valuate real estate, which financial models they use, what indicators they see as important and how 

energy measures will be integrated in the valuation process. It is important to look at the similarities 

and differences between the interviews. The more often an answer is given by the different appraisers 

or subject is indicated as important, the more reliable the answers will be.  

In this case, the conversations about the topics listed in table 8 will be analyzed. For each interview, 

the topics and related discussions are collected and put together. Based on the discussions per topic, 

how often an answer is given, and the importance of a subject is highlighted, a summary is provided 

including the common thread. In this way the data is collected, and conclusions are drawn. In addition, 

the differences between the valuation experts and the focus of the valuation experts become clear.  
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4.3. Data collection 
Appendix A gives an overview of the seven executed interviews. It can be concluded that for the 
valuation of real estate, gross initial yield and net initial yield (rental value capitalization) in 
combination with the discounted cash flow method is used the most. With the DCF method more and 
deeper insights can be given. These models are used for all types of real estate although the 
importance of aspects differs per type of real estate. Moreover, which model is used depends on the 
complexity of a building. Furthermore, information from the comparative value per m2 will be used in 
the valuation process. 
 
Despite the fact that accessibility and location are the most important aspects and are the first aspects 
to be included in the valuation process, sustainability and so energy measures is also important. 
Nevertheless, energy measures are not specifically considered in the valuation process of offices. 
Energy measures are improvements of the building and improvements of the building are considered 
in the valuation part reflected in the square meter price.  
 
However, it is possible to estimate the impact of making a building sustainably by making a business 
case, which can be done in two ways. One way is to value the existing building. An estimation will be 
made about the amount of money needed to invest in sustainability measures and the ultimate value 
when the investments are taken. In this case, the value of the building is the future value minus the 
investments. The other way is to value a particular starting point, which will be a fictive situation, 
whereby the investment is already done. Two situations will be calculated, the current state of the 
building and the state of the building after the investments. 
 
In general, it is hard to determine the non-tangible benefits with hard data. A reason for this is that 

the real estate market is very heterogenic, and each building and user is different. However, non-

tangible benefits are gaining more and more interest. According to the valuation experts, it is most 

likely that the access to tax cuts, finance and subsidies, image and reputation, higher tenant retention 

and higher rental and sales prices have the biggest impact on the value of a property. This because 

these factors directly influence the DCF method. Although there is probably a relationship with the 

other generated benefits; the improved and increased health, satisfaction and productivity for 

example, they are more difficult to determine.  

In the end, the tenant will always consider the total amount of accommodation costs. Now the energy 

costs are still a small percentage of the total costs. However, when the demand for energy is increasing 

and energy is becoming more expensive, energy can be an important factor in the valuation process 

in the future.  
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4.4. Conclusion 
Based on the conducted interviews, it can be concluded that the gross initial yield, net initial yield and 
discounted cash flow method are the most commonly used methods among valuation experts. The 
accessibility and location of the property are the most important aspects, although sustainability and 
so energy measures are becoming more and more important. Nevertheless, energy measures are not 
specifically considered in the valuation process of offices. They are considered as improvements of 
the property and reflected in the square meter price.  

Besides that, it can be concluded that the non-tangible benefits are hard to determine, as they are not 
tangible and measurable. Nevertheless, according to the valuation experts, it is most likely that the 
access to tax cuts, finance and subsidies, image and reputation and reducing non-tangible benefits 
have the biggest impact on the value of a property. This because these factors directly influence the 
discounted cash flow method. Although there is probably a relationship with the other generated 
benefits; the improved health, increased satisfaction and increased productivity. In the end, valuation 
experts think that the only thing that tenants manner is the total amount of accommodation costs. 

Since it is hard to determine the influence of the non-tangible benefits on the value of real estate with 

hard data, as it is not tangible and measurable, they are not considered in the valuation process of 

real estate. The next chapter will give deeper insights about how the non-tangible benefits can be 

made tangible and measurable by investigating the willingness to pay by using the contingent 

valuation method.  
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5. Contingent valuation method   
In this chapter the contingent valuation method, which will be used after the semi-structured 
interviews, will be discussed.  The data that will be collected from the survey will be used to answer 
the research questions. This chapter will explain the research method itself, the research design and 
the data collection. The chapter closes with a conclusion.  

 

5.1. Research method 
The method that will be used to make the non-tangible benefits tangible and measurable to integrate 

in the valuation process of real estate is the contingent valuation method. The Contingent Valuation 

is a survey-based methodology which is used for eliciting the values people place on goods, services, 

and amenities (Boyle, 2003). With the contingent valuation survey, the respondents’ willingness to 

pay is asked. The questions in a contingent valuation survey can be asked in different ways. There are 

four different formats which can be used as ‘elicitation techniques’. These are the ‘bidding game’, 

‘payment card’, ‘open-ended’ and ‘dichotomous choice’. With the format ‘bidding game’ the 

respondent is asked a sequence of questions until the maximum is found. With the format ‘payment 

card’ a range of possible values is indicated, which is pointed out by the interviewee. With the ‘open-

ended’ format respondents are asked to state the maximum amount of money they would be willing 

to pay (Welsh & Poe, 2002). The questions of the dichotomous contingent valuation can be asked 

through an auction-like procedure, which differs with an open-ended format where respondents are 

directly asked what their willingness to pay is.  

5.1.1. Contingent valuation methods 
The dichotomous choice contingent valuation method can be used as a single and double bounded 

dichotomous choice method, which will be explained both below.  

Single bounded dichotomous choice contingent valuation 
With the single bounded dichotomous choice contingent valuation, also known as SBDC, the 

respondent is asked to answer one single question. An example of a question a respondent is asked 

to answer could be:  

‘If this change cost you €X, would you be willing to pay this amount?’ 

This question is easier to answer for respondents because they merely have to exercise their judgment 

in deciding whether the price is acceptable instead of saying the exact amount of money, they are 

willing to pay. Respondents only need to answer ‘yes’ or ‘no’ in the single bounded dichotomous 

choice format, according to whether their willingness to pay is higher or lower than the amount the 

change cost. Although the single bounded dichotomous choice format is easy to answer for 

respondents, it requires a larger sample to attain a given level of precision and is less efficient 

(Hanemann et al., 1991).  

Double bounded dichotomous choice contingent valuation 
With the double bounded dichotomous choice contingent valuation, the respondent is asked a second 

question immediately after answering the first question in single bounded dichotomous choice 

format.  If the respondent answer ‘yes’ to the first question, the bid included in the second question 

is higher, if the respondent answer ‘no’ to the first question, the bid included in the second question 

is lower. The purpose of the second question is to obtain more information about the willingness of 

payment of the respondent. Because of this, the double bounded dichotomous choice is more efficient 

than the single bounded dichotomous choice. An example of a question a respondent is asked to 

answer, when the answer of the respondent on the first question is ‘Yes’ could be: 
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‘What if it cost you €B1 instead of €A to obtain this change, would you be willing to pay this increased 

amount?’ 

An example of a question a respondent is asked to answer, when the answer of the respondent on 

the first question is ‘No’ could be: 

‘What if it cost you €B2 instead of €A to obtain this change, would you be willing to pay this lesser 

amount?’ 

Depending on the answer to the first question, ‘yes’ or ‘no’, the bid in the second question will be 

lower or higher than the bid in the first question. In the end with the double bounded dichotomous 

choice, there are four possible outcomes: (Yes, Yes), (Yes, No), (No, Yes), and (No, No).  

In this study, the double bounded dichotomous choice variant will be used. The double bounded 

choice performs better as it is more accurate and is more efficient, especially when the sample size is 

small. Furthermore, it is very close to how the market works with other products and services. In 

addition, this variant is the most widely used in various contingent valuation studies (Zainudin & 

Begum, 2016). 

5.2. Research design 
In this section the design of the contingent valuation method will be discussed. Firstly, the conceptual 

model will be discussed. After the conceptual model, the set-up of the contingent valuation survey 

will be discussed in which the four sections of the survey itself will be outlined. In appendix B the 

complete questionnaire can be found. Besides this, the survey itself will be explained in more detail 

by describing the scenario and information component, the identification change in quantity/ quality 

and the background variables. 

5.2.1. Conceptual model 
As mentioned earlier, the goal of this study is to make the non-tangible benefits of energy measures 

tangible, which will be done by investigating the willingness to pay. Responses to the willingness to 

pay question can be used to determine what office tenants are willing to pay on average, but no more 

specific conclusions can be drawn from the willingness to pay of office tenants with certain 

characteristics. Variables that can influence the response, such as the branch, revenue, age and 

number of employees are needed to draw more specific conclusions. These variables will be used to 

draw more specific conclusions about the willingness to pay of office tenants. In addition, more 

variables may determine the willingness to pay. The attitude and behaviour of the tenant, but also 

their views on the benefits or drawbacks generated by the energy measures may influence the 

willingness to pay of office tenants.  

Based on the background variables that could possibly influence the willingness to pay, the following 

model can be set up, in which relationships between the respondents’ characteristics, benefits of 

energy measures, drawbacks of energy measures and the attitude and behaviour of tenants will be 

investigated. The model including the background variables will be explained in more detail in section 

5.2.5.  



 

  45 
 

 

Figure 3: Conceptual model  

5.2.2.  Set-up contingent valuation survey 
In order to conduct the contingent valuation method, various aspects need to be included. Aspects 

that need to be included are a detailed description of the service being valued and the hypothetical 

change regarding this service. Moreover, questions about the willingness to pay for a service being 

valued, questions about respondents’ characteristics, questions about the respondents’ attitudes 

about environmental issues and preferably also the preferences regarding energy issues need to be 

included. 

The contingent valuation survey will consist of four parts. In the introduction part the socio-economic 

information from office tenants will be gathered. This data will be gathered to assess whether the 

sample is representative for tenants of offices in general and whether this influence the willingness to 

pay. The branch, the age of the company, the revenues and the number of employees will be asked. 

The tenants of offices can be categorized into six groups: public administration, trade and industry, 

business services, bank and insurance, automation and transport and communication (NVM, 2019).  

After the introductions the environmental goods in general and preferences for the particular good 

under investigation will be explored. This section contains ‘warm up’ questions to get the respondent 

thinking about energy, energy consumption and energy measures in particular. Several of the 

questions will be designed to define terms, while five point, Likert-scale questions will be used to 

provide respondents information on the possible benefits and drawbacks of energy measures (Wiser, 

2003). Moreover, the degree of agreement and importance of the benefits and drawbacks related to 

the willingness to pay will be investigated by means of Likert- scale questions. 

In the third part, the elicitation method needs to be defined. With this method, individuals are asked 

to state their maximum willingness to pay (WTP) for energy measures; or their minimum willingness 

to accepts compensation for energy measures. It is important to provide clear specific information 

and a realistic scenario to obtain reliable results, which will be explained in section 5.2.3. The section 

begins with background information to impress upon the respondent the relevance of their response 

and encourage respondents to think carefully about the energy issues. After this the valuation 

questions follows, outlining a scenario. As already stated, the double bounded dichotomous choice 

variant will be used. The determination of the bid points will be done by pre-tests results. Based on 

these results the actual bid point for the survey will be determined. The surcharge that will be chosen 
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first is 2%, which is based on the average CPI rent index (CBS, 2020). The section ends with questions 

investigating why respondents are willing and not willing to pay for energy measures. 

In the last part of the contingent valuation survey, questions with Likert-scale response categories will 

be asked. These questions include agree/disagree statements that might be correlated with responses 

to the valuation question, including statements that relate to the attitude, environmental actions and 

participation expectations of the tenants. The statements are based on an earlier contingent valuation 

study (Wiser, 2003). Table 9 below shows the topics of the survey that will be used in this study, while 

the survey itself can be found in appendix B. 

Table 9: Contingent Valuation Survey 

Section 1 – Introduction  

- Introduction of the study and the questionnaire 
Section 2 – Information about tenant 

- Branch  
- Age of the company 
- Revenue  

- Number of employees 
Section 3 – Energy issues 

- Electricity bill 
- Electric company choice 
- Electricity needs and issues 
- Energy measures strategies 
- Agreement on benefits of energy measures 
- Importance of benefits of energy measures 
- Agreement on drawbacks of energy measures 
- Concerns of drawbacks of energy measures 

Section 4 – Paying for energy measures 
- Information component energy measures 
- Scenario energy measures 
- Willingness to pay for energy measures 
- Reasoning why not willing to pay at all 
- Reasoning why willing to pay 

Section 5 – Attitude and behavior 

- Attitudinal statements 
- Environmental actions 
- Participation expectations  

 

5.2.3. Scenario and information component  
As earlier stated, it is necessary to provide sufficient and specific information in order to obtain reliable 

results. This information describes what is valued, what possible change will occur, and what the 

effects are for the respondent. The respondent should be reminded of substitutes and it must be clear 

how payment will take place. The aim is to choose a payment method that has little effect on the 

intended change. In addition, it should be clear whether the proposed changes will be implemented. 

The information component provides information about the need to limit the greenhouse gas 

emissions and the negative impact from the building industry on the world. This information will 

already be given in the second section of the survey, energy issues. In the third section, paying for 

energy measures, information about the reasoning why money from tenants is needed and the 
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possible benefits of energy measures have been stated. The provided information includes a scenario. 

In the scenario, the positive change of the energy performance of the building to A-label, by investing 

in all possible options of energy measures are proposed. The payment method can also be clearly 

identified form the scenario: the additional money that is needed for investments in energy measures 

will be collected by an increased rent rate. As a result, tenants will be able to place easily the extra 

costs within their fixed expenses. In the end, as opposed to paying a surcharge per month, there are 

the savings on the energy bill, the generated benefits form the energy measures, but also the 

increased energy performance of the building to A-label. The information and scenario component 

will be represented below. 

Information: 

Investing in energy measures by the owner requires money from the tenant to stimulate these 

investments. On the other hand, energy measures generate benefits for the tenants.  

Scenario: 

Suppose that your landlord wants to invest in energy measures and use all possible options, such as 

heat-cold storage systems, energy control systems, lighting systems to upgrade the energy 

performance of the building to A label, instead of the obligated C-label in 2023. If this means that you 

as tenant have to pay 2% surcharge per month, would you be willing to pay this increase in rent? 

5.2.4. Identification change in quantity/ quality 
In general, when asking people about their willingness to pay for something, they want to receive 

something in return. So, when asking tenants to pay more for energy measures there must be 

something in return, a change from the current situation for which people are willing to pay.  

In this study, the physical change that is visible are the energy measures that were few or none before. 

Energy measures will be placed or replaced by new and better energy measures, which will result in 

an upgrade of the energy label of the office building. In this case an upgrade from the obligated energy 

label C to A. Besides that, the generated benefits from energy measures will be a change. Of course, 

by investing in energy measures, costs will be saved on the annual energy bill, which will have benefit 

for the tenant itself in lowering costs. However, more benefits generate from certain energy 

measures. Depending on the chosen energy measure, there could be a change in the health of the 

employees, the productivity of the employees, the satisfaction of the employees, leadership 

credentials and reputation and non-tangible benefits. An improvement of the health of employees 

will lead to lowering health costs for the company or organization. This is beneficial for the revenue 

of the company. The same applies for an increase in the productivity of the employees. An increase in 

the productivity of the employees means that more work will be done in the same amount of time. 

So, more money will be earned which is also beneficial for the revenue of the company. Looking at the 

improvement in the satisfaction of the employees, it can be concluded that this will lead to more 

satisfied employees which will influence the well-being of the employee. A satisfied employee will 

have a higher working productivity which is beneficial for the revenue of the company.  

Besides the benefits that are direct applicable for the employees and indirect for the company or 

organization itself, the bolstered leadership credentials and reputation is an important benefit for 

companies. A bolstered leadership credentials and reputation will lead to a better position in the 

market with respect to the competition. This better market position will lead to lower promotion and 

market costs and ensures better and higher access to customer, which is beneficial for the company. 

Moreover, there could be a positive change in the amount of non-energy operating costs. Energy 
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measures could ensure that the non-energy operating costs decrease, which will lead to lower costs 

for maintenance, water and insurances for the tenant.  

5.2.5.  Background variables 
In this study, the willingness to pay for energy measures in general will be investigated. No clear 

distinction has been made about the willingness to pay for a specific benefit or energy retrofit strategy, 

although the reasoning for the willingness to pay will be asked. The variables of which is expected that 

they influence the binary choice, and which are observable, are the background variables. In this 

research there are different background variables, as can be observed in the conceptual model from 

section 5.2.1. Background variables could be the respondents’ characteristics, the agreement and 

importance of possible benefits of energy measures, the agreement and concerns of possible 

drawbacks of energy measures and the attitude and behaviour of the tenants. The relation between 

these variables will be investigated by a bivariate analysis.  

Respondents’ characteristics 
Based on the conceptual model the respondents’ characteristics that may influence the willingness 

to pay are: 

- Branch: the willingness to pay of tenants depends probably on the age of the company, as 

some branches pay more attention to sustainability and the climate than others. Moreover, 

for some branches it is easier to consider that. 

 

- Age of the company: the willingness to pay of tenants depends probably on the age of the 

company. Long-established companies are likely to be stable and can afford investments. 

However, younger companies are probably more aware of the environment and the climate.  

 

- Revenue of the company: the willingness to pay of tenants depends on the probability that 

tenants will be able to pay for it, which depends on the revenue. 

 

- Number of employees: the willingness to pay depends probably on the number of employees 

of the company. Companies that have many employees, probably wants the best for their 

employees considering the satisfaction and health.  

Agreement and importance of the benefits from energy measures 
To determine whether possible benefits (RMI, 2014) of energy measures could influence the 

willingness to pay, it is firstly important to know whether tenants agree with the benefits and secondly 

if they agree with the importance of the benefits. The degree of agreement with and the importance 

of the benefits that may influence the willingness to pay, which could be seen in the conceptual model, 

are: 

- Improving the health of employees: the extent to which companies agree or recognise the 
importance of improving the health of employees, generated by energy measures, can 
influence the willingness to pay in general but also the surcharge percentage.  
 

- Increasing the productivity of employees: the extent to which companies agree or recognise 
the importance of increasing the productivity of employees, generated by energy measures, 
can influence the willingness to pay in general but also the surcharge percentage. 
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- Increasing the satisfaction of employees: the extent to which companies agree or recognise 
the importance of increasing the satisfaction of employees, generated by energy measures, 
can influence the willingness to pay in general but also the surcharge percentage. 
 

- Bolstered leadership credentials and reputation: the extent to which companies agree or 
recognise the importance of bolster leadership and reputation, generated by energy 
measures, can influence the willingness to pay in general but also the surcharge percentage. 

 
- Getting access to tax cuts, finance and subsides: the extent to which companies agree or 

recognise the importance of getting access to tax cuts, finance and subsides, can influence the 
willingness to pay in general but also the surcharge percentage. 

 
- Reducing non-energy operating costs: the extent to which companies agree or recognise the 

importance of reducing non-energy operating costs, can influence the willingness to pay in 
general but also the surcharge percentage. 

 

Agreement and concerns of the drawbacks from energy measures 
To determine whether possible drawbacks (Wiser, 2003; RMI, 2014) of energy measures could 

influence the willingness to pay, it is firstly important to know whether tenants agree with the 

drawbacks and secondly if they worry about the drawbacks. The degree of agreement with and 

concerns of the drawbacks that may influence the willingness to pay, which could be seen in the 

conceptual model, are: 

- Too risky looking at the payback period: the extent to which companies agree or worry that 
energy measures are too risky looking at the payback period, can influence the willingness to 
pay in general but also the surcharge percentage. 
 

- Already receive too many subsidies: the extent to which companies agree or worry that energy 
measures already receive too many subsidies, can influence the willingness to pay in general 
but also the surcharge percentage.  

 
- Not result in lower health costs: the extent to which companies agree or worry that investing 

in energy measures do not in lower health costs, can influence the willingness to pay in general 
but also the surcharge percentage. 

 
- Not result in lower employee costs: the extent to which companies agree or worry that 

investing in energy measures do not result in lower employee costs, can influence the 
willingness to pay in general but also the surcharge percentage. 

 
- Not result in lower promotion and marketing costs: the extent to which companies agree or 

worry that investing in energy measures do not result in lower promotion and marketing costs, 
can influence the willingness to pay in general but also the surcharge percentage. 

 
- Not result in lower operating costs: the extent to which companies agree or worry that 

investing in energy measures do not result in lower operating costs, can influence the 
willingness to pay in general but also the surcharge percentage. 

 

Attitude and behaviour of respondents 
The attitude and behaviour in general of respondents are important indicators in the contingent 

valuation. As could be seen in the conceptual model, the attitude and behaviour of respondents in 

general have an influence on the willingness to pay (Luzar & Cose, 1998). Therefor it is important to 
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consider this. In this case the behavioural characteristics that may influence the willingness to pay are 

categorised into attitudinal issues, environmental actions and participation expectations which are 

expressed through statements based on the study of Wiser:  

- Attitudinal issues: the behaviour of the respondents regarding attitudinal issues, that are 

asked by means of various statements, can influence the willingness to pay in general but also 

the surcharge percentage. 

- Environmental actions: the behaviour of the respondents regarding environmental actions can 

influence the willingness to pay in general but also the surcharge percentage. 

 

- Participation expectations: the behaviour of the respondents regarding participation 

expectations of other companies can influence the willingness to pay in general but also the 

surcharge percentage. 

5.3. Data collection 
In section 5.2. the design of the survey itself is explained. In this section, the data collection will be 

discussed. Firstly, the research population and sample size will be discussed, followed by the reliability 

and validity of the survey. After this an explanation is given about how the reliability and validity is 

incorporated in the survey. Moreover, the respondents’ approach is described.  

5.3.1. Research population and sample size 
The contingent valuation method will be conducted with office tenants, which are companies. Because 

not all the employees of a company who rents an office can fill in the survey, this survey focuses on 

employees who are responsible for the rent price of an office. The employees that are responsible for 

the rent price are different for each company and could be real estate managers, facility managers, 

office managers or managers. The goal of the contingent valuation method is to investigate the 

willingness to pay for energy measures. The underlying thought by using this method is to make the 

non-tangible benefits of energy measures quantitative and tangible so that they can be included in 

the valuation of real estate. Tenants from offices are chosen as target group for this method as they 

are the ones who experience the benefits from energy measures, but also have to bear partly for the 

costs of these energy measures. Therefore, they are important stakeholders for the non-tangible 

benefits of energy measures.  

It is hard to determine the sample required sample size of the contingent valuation. There is not one 

way to determine this sample size (Vaughan et al, 2000). It is important to get many respondents. The 

bigger the sample, the better possible significant relationships can be obtained. In general, contingent 

valuation surveys are preceded by a pre-test survey on a small sample size. In this way, information 

will be collected for the willingness-to-pay distribution. The pre-test will be used to determine if the 

bidding design of the survey is performed correctly. If so, the pre-test can be used for a larger sample. 

If not so, the bidding design of the survey needs to be adapted.  

Instead of the single bounded model, the double bounded model will be used to generate more 

information from the tenant. With the double bounded model more efficiency can be gained since it 

has following up questions (Calia & Strazzera, 1998). More accurate and precise data can be obtained 

allowing a better analysis of the willingness to pay.  

5.3.2. Reliability  
The reliability of this research method is important. The reliability refers to consistency or 

reproducibility. Reliability requires, firstly, that in repeated measures, if the actual value has not 

changed, the results are the same and, secondly, that if the actual value does change, the results 
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change proportionally (Hanemann, 1991).  It refers to the extent to which the variance of the response 

is caused by random causes (Mitchel and Carson, 1989). This is essential for accurate statistical 

analyses. Variances caused by non-random causes are precisely the problem, which are called biases. 

Different biases regarding the reliability that possibly will occur are described below.   

Embedding effect 
The embedding effect means that different values are found for the same environmental item when 

the item is valued on its own compared to when it is valued as a part of a larger whole (Kahneman and 

Knestch, 1992).  Many studies focusing on the embedding effect have already proved this effect. One 

study concluded that the embedding effect is only a problem when valuing non-use values (Mitchell 

and Carson, 1989), while another study concluded the embedding effect also causes problems when 

valuing use values (Kahnemann and Knestch, 1992). Besides that the embedding effect occurs for both 

the valuation of public goods and valuation of private goods (Venkatachalam, 2004). An explanation 

for the embedding effect is that the contingent valuation method results were influenced by a certain 

good feeling that individuals get when paying a certain amount of money for something. The 

embedding effect can be minimized for example by describing the different qualitative/ quantitative 

levels of the object, use of maps and photographs; giving respondents the opportunity to revise their 

bids (Mitchell and Carson, 1989). In the end, the embedding effect is both empirically and theoretically 

proven but can be minimized by good design.  

Information bias  
The provision of information in the contingent valuation method is important, because, in addition to 

reliability, the validity also depends mainly on the information provided to the respondents by means 

of scenarios (Venkatachalam, 2004). A scenario in a contingent valuation survey contains two 

important types of elements; the value enhancing element and the value neutral elements. The value 

neutral elements contain information about how the item to be valued manifests itself. The value 

enhancing element indicated to what extent the item to be valued can change and consists of three 

different parts: information about the asset to be valued, the budgetary constraint and information 

about related environmental items that may affect the valuation of the item in question. An example 

is to inform about substitutes or complements of the good to be valued that may influence the value 

of the good to be valued. If the existence of the substitutes is not disclosed, the willingness to pay can 

be overvalued and failure to disclose complements leads to undervaluation (Whitehead and 

Blomquist, 1997).  

Nevertheless, studies that investigated the information about substitutes, budgetary constraints and 

complements show contradictory results. The influence of the information provided is diverse. 

Importantly, the influence of the information provided on the willingness to pay value mainly depends 

on the knowledge of the respondents (Venkatachalam, 2004). At the design of the contingent 

valuation study a relation between the knowledge of the respondents and the extra information that 

influences the willingness to pay value should be made. The most important thing is that the 

information is considered as true by respondents, and that the information is the same for all 

respondents.  

Hypothetical bias 
Because of the hypothetical question in a contingent valuation study, there may be hypothetical bias, 

which is the contingent valuation method’s biggest technical problem. This bias refers to the possible 

difference between the hypothetical payment based on hypothetical markets, which is the contingent 

valuation outcome, and the eventual actual payment (Cummings et al, 1986). Many studies have 

shown that the hypothetical willingness to pay is larger than the actual willingness to pay (Duffield 
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and Petterson, 1991; Seip en Strand, 1992; Foster et al., 1997). On the other hand, there are also some 

studies that claim the opposite (Bishop and Heberlein, 1979). However, studies that claim the opposite 

are scarce. Most of the experimental studies conclude that hypothetical bias is a significant problem 

in willingness to accept investigations, but that it can be brought to a minimum level at willingness to 

pay investigation by describing an accurate, lifelike and credible hypothetical market (Bateman and 

Turner, 1993).  

Hypothetical bias can be explained by the relationship between attitude and behavior. This 

relationship can be explained the best by using the –Fishbein-Azjen model. This model assumes that 

a certain behavior is mainly determined by the intention one has to perform that behavior. That 

intention is influenced by the attitude one has towards that behavior, the subjective standard of the 

behavior and someone’s perception of what his or her environment thinks of the behavior. So, the 

model implies that posture is not a perfect predictor of behavior because of intention (Leone et al, 

1999). There are three ways to maximize the link between attitude and behavior and thus minimize 

the hypothetical bias. First, the scenario must correspond to what is valued: scenario miss 

specification must be avoided. Secondly, the fewer phases preceding the behavior, the better the 

behavior can be predicted. Intentions are better than attitude, but attitude is better than beliefs. 

Finally, the familiarity issue plays an important role in the hypothetical bias. The more familiar a 

respondent is with the item in question, the lower the level of the hypothetical bias is (Mitchell and 

Carson, 1989).  

Hypothetical bias is an obvious bias but can largely be prevented by only using willingness to pay 

scenarios that are accurate, lifelike and be credible. Moreover, it has been proved that informing 

about the method and biases and pointing out the consequences of a response is effective in 

contingent valuation studies (Bulte et al, 2005).  

Inequality willingness to accept and willingness to pay 
Both the willingness to accept and the willingness to pay can be used for the valuation of the same 

item. Theoretically and empirically, it has been shown that the value of willingness to accept is always 

greater than the value of the willingness to pay, when the same item is valued (Shogren et al., 1994; 

Hanemann, 1991; Bishop en Heberlein, 1979). The difference between the willingness to accept and 

the willingness to pay provision affects both the validity and the reliability of the contingent valuation 

method. There are several reasons to be given for this difference. The first cause is the income effect, 

because willingness to pay is tied to income and willingness to accept not (Willig, 1976). Individuals 

take into account what they have to spend when their willingness to pay is asked for, but do not take 

into account their demand elasticity when their willingness to accept is asked for. Another explanation 

for the difference is the prospect theory (Kahneman and Tversky, 1979). This theory sates that the loss 

of a certain good is greater than the profit from buying the same good. The loss of income causes a 

relatively large change in utility compared to a gain in income. The difference between willingness to 

accept and willingness to pay is thus larger for loss averse individuals (Brookshire and Coursey, 1987).  

Moreover, the familiarity with the contingent valuation method technique can also cause a difference 

between the willingness to accept and willingness to pay. Experiments show that repeated tests 

results in convergence between willingness to accept and willingness to pay because respondents 

start to understand the experiment (Coursey et al, 1987). Therefore, it can be concluded that the 

difference between willingness to pay and willingness to accept is larger for individuals who cannot 

optimize their choice due to lack of time.  

To conclude, studies that investigated the difference between willingness to accept and willingness to 

pay stated that greater differences are caused by the weak experimental characteristics of the 
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contingent valuation method (Venkatachalam, 2004), such as hypothetical questions and non-

representative respondents. A contingent valuation method study should be designed as realistic as 

possible to minimize the difference. The fact is and remains that responses are different for willingness 

to accept and willingness to pay scenarios and can be caused by various causes., which have been 

demonstrated by both theoretical and empirical studies. These theoretical and empirical studies have 

led to an important conclusion: the willingness to accept is not a good measure of the consumer 

surplus and therefor the willingness to pay is a better measure in the contingent valuation method 

(Cummings et al, 1986; Bateman and Turner, 1993).  

Strategic bias 
There are two forms of strategic behavior possible: ‘free-riding’ and ‘overpledging’ (Mitchell and 
Carson, 1989). Free-riding occurs when an individual underestimates his or her actual willingness to 
pay for a public good in the expectation that others will pay enough and he or she will ultimately not 
have to pay anything (Albanese & van Fleet, 1985). ‘Overpledging’ occurs when an individual expects 
his or her response to influence the provision of the item in question but does not provide a basis for 
the payment of this item. Experiments do not give an unambiguous result about occurrence of 
strategic biases and most studies consider strategic bias not as a major problem in contingent 
valuation studies (Venkatachalam, 2004). In addition, strategic behavior of respondents can be seen 
as weak. There are some reasons for; the information needed for strategic behavior is large; 
respondents in contingent valuation surveys get the impression that they are part of a much larger 
group and thus feel that their response does not have that much influence, payment methods in 
contingent valuation survey remind respondents of their budgetary constraints; and the 
undervaluation of the actual willingness to pay may discourage when respondents have the 
impression that the item in question is not created by undervaluation (Mitchell and Carson, 1989). 
Besides these reasons it is proved that dichotomous choice strategic behavior minimizes strategic 
behavior and contingent valuation surveys should be designed in a way that no signs are given for 
strategic behavior.  
 

Sampling bias 
Sampling bias is the result of an unrepresentative sample. It is important to define the relevant 

population and to take a sample that can be considered as representative. Although the relationship 

between population and the sample is not perfect, adjustments may be necessary if the sample prove 

to be unrepresentative. Another cause can be aggregation effects. These effects occur when, for 

example, the total economic value of a spatially fixed environmental item is only estimated by 

research at the site itself. This is because it ignores the non-user values and only estimate the user 

values. Therefore, this problem can be avoided by precise definition of the relevant population.   

Payment vehicle bias 
The nature of the interviewer or the interviewer's technique may affect the response to influencing in 

different ways. When the interviewer finds it desirable to value the good in question, he or she will 

ask the questions in such a way that high willingness to pay values follow.  An effect that the 

interviewer himself or herself cannot control is when he or she is considered intelligent or attractive 

by the respondent. Because of this, this person will be more inclined to give a higher value. The 

interviewer bias can easily be prevented by the use of mail, and in part by using the phone. These 

methods again have the disadvantage that no clarifying information can be provided when 

respondents need it. In addition, the use of mail and phone can lead to impure responses because 

respondents do not take the time to consider their value. In addition, a high number of respondents 

that do not give a value occurs more often. There is no better or worse method, it is important to 

weigh up the various alternatives.  
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5.3.3. Validity 
The validity refers to the extent to which the contingent valuation method also takes into account 

the actual economic impact of the contingent valuation method and consists of three types: the 

content validity; criteria validity; and construct validity.  

Content, criteria and construct validity 
The content validity refers to the extent to which the estimated value actually covers the value of the 

asset to be valued. It is important that analysts should check for themselves whether they are asking 

the right questions in order to actually find out the value that applies to the good to be valued. So, it 

is partly subjective to what extent a contingent valuation research is valid in terms of content. 

However, this is not a big problem in order to meet the requirements due to the developments in the 

contingent valuation method itself (Garrod and Willis, 1989).  

One way to test the results of a contingent valuation survey for validity is by means of a comparison 

with a ‘real’ value created through market forces. However, this is often not possible and exact the 

same. Therefore, a market in an experiment can be simulated, which can be done by executing a pre-

test.   

The construct validity refers to the extent to which the results can be compared with the results of 

other measures estimating the same value. The construct validity can be divided into two variants: 

theoretical validity and convergent validity. The first refers to the correspondence between the 

estimated value and theoretical expectations. The convergent validity refers to the correspondence 

of the estimated value with estimated values of other estimates of the same value item. One could 

think of estimating the same willingness to pay using the payment card method and open-ended 

method. These results should in principle be the same. 

The testing of theoretical validity is often limited to the analysis of the bid curve functions. This validity 

can be further tested when values of the consumer surplus are known, but this is often not the case 

for the items to be valued (Bateman and Turner, 1993). In addition, it is possible to examine whether 

comparison with empirical results is possible. The testing of convergence validity is usually done by 

testing the contingent valuation method compared with other methods. It often turns out that the 

same estimated value lies within a certain range of results from different approaches (Cummings et 

al., 1986; Mitchell and Carson, 1989). One problem is that compared methods often do not find exactly 

the same value. Another disadvantage arises because estimated values from other approaches are 

based on the contingent valuation method. Therefore, comparison is not perfectly possible and should 

be done carefully.  

5.3.4. How to improve reliability and validity?  
Looking at the contingent valuation itself and the reliability and validity of the survey it can be said 

that many of the issues that are described above can be prevented by an adequate design, although 

it is almost impossible to avoid all the biases. 

In this survey, despite the fact that the willingness to pay question does not use maps or 

photographics, the embedding effect does not occur, as a description of the quality levels is given (C-

label and A-label) and respondents do have the opportunity to revise their bids. Furthermore, the 

information bias does not occur as information about the change in energy options (C-label to A-label), 

description about the energy options itself and the budgetary constraints are given. Moreover, only 

employees who are responsible for the rent price of an office, which is different for each company 

and could be real estate managers, facility managers, office managers or managers, can fill in this 

survey. The information regarding the willingness to pay is specifically intended for these employees. 
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Looking at the hypothetical bias, the hypothetical scenario in the contingent valuation survey is 

accurate, lifelike and credible, which means that respondents could easily imagine this scenario. In 

addition, the theoretical most efficient double bounded dichotomous choice method is used, and the 

respondents were made aware of the budgetary constraints and the consequences of the response.  

Moreover, the bias about the inequality between the willingness to accept and willingness to pay is 

minimized due to the fact that the respondents are representative, and the survey questions are well 

formulated. The strategic bias of the survey is minimized as the double bounded single choice method 

is used and, for the respondent, it is not clear how many respondents are asked. The last bias, which 

is the sample bias, does occur in the initial results of the contingent valuation survey, as there are not 

enough respondents for each category. Therefore, the sample size is not diverse. 

Although most of the issues are minimized and considered in the design of the contingent valuation 

survey, it is most likely that overestimation occur, whereby it is difficult to limit the inequality between 

willingness to accept and willingness to pay, which also applies for hypothetical bias. Respondents 

may have respected socially desirable, but whether they will behave in this way cannot be determined, 

attitude is not a good predictor of behavior. Moreover, in this case, the sample bias is not fully 

minimized, as most of the respondents are from the branch business services.  

Looking at the validity of the contingent valuation survey, it can be concluded that the content and 

criteria validity are considered in the survey, as the estimated value of the asset is based on the current 

value of the asset and the market. The construct validity is not considered, as the results are not 

compared with the results of other measures estimating the same value.  

5.3.5. Recruiting respondents 
 In the first instance, landlord companies will be contacted to investigate the possibilities to get in 

touch with the tenants. These landlord companies will be contacted by means of email. After this the 

office tenants will be approached directly and asked to fill in the survey. The office tenants will be 

contacted by means of mobile and mail, depending on the available contact information on the 

internet. Tenants will be asked to have this survey filled in by the person who is responsible for the 

rent, which differs per company. The approached tenants are expected to have different 

characteristics which facilitates the analyses. Depending on how many respondents are acquired, as 

it is difficult because of COVID-19, there is still the possibility to acquire tenants by sending letters with 

asking to fill in the survey to the offices of the tenants.  
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5.4. Conclusion  
It can be concluded that the double bounded dichotomous choice method will be used to make the 
non-tangible benefits more tangible and measurable. This method is used as it is accurate and gain 
efficiency, especially when the sample size is small. To obtain reliable results, the design of the method 
is adequate and the aspects that could influence the response are considered. As a result, the provided 
information in the survey is specific and clear. Furthermore, the outlined scenario that is given is 
realistic and the change of quality, which is the change from energy label C to A and the generated 
benefits, is clearly described. In addition, the group of respondents is specific and issues regarding the 
reliability and validity of the method are integrated in the design.  

Taking this into account, it can be concluded that, given the design possibilities of the method, the 
results will be as reliable as possible. Even though it is important to determine the willingness to pay 
of tenants for making the non-tangible benefits quantitative, these costs are not the only things that 
possibly influence the willingness to pay of tenants. The next chapter gives deeper insights in the 
possible relationships between the other variables; respondents’ characteristics, the agreement and 
importance of possible benefits of energy measures, the agreement and concerns of possible 
drawbacks of energy measures, the attitude and behaviour of the respondents, and the willingness to 
pay. 
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6. Sample and descriptive analysis 
In the response description, an explanation of the executed pre-test will be given, whereby the given 

surcharges of the contingent valuation question will be discussed.  Moreover, an explanation of the 

sample and descriptive analysis will be given by discussing respondents’ characteristics, benefits of 

energy measures, drawbacks of energy measures, the willingness to pay and the attitude and 

behavior of respondents. The chapter ends with a conclusion of the response.  

6.1. Pre-test 
Firstly, a pre-test survey was conducted before the research was executed. The pre-test was executed 

with the first 15 respondents. The pre-test survey was executed sufficient as 12 out of 15 wanted to 

pay the surcharge of 2%, which is 80%. In addition, 6 out of 12 wanted to pay the increased surcharge 

of 4%, which is 50%. So, it can be concluded that the chosen surcharges are sufficient and can be used 

for the whole research. In total, 75 out of 937 offices’ tenants approached responded, which is 8%.  

6.2. Respondents’ characteristics  
In this section a description of the characteristics of the respondents is given. The branch, age, revenue 

and number of employees of the company will be described.  

As seen in figure 4 below, looking at the branch of the tenant, it can be concluded that most of the 

respondents (74.7%) are from the business services. While, after that, most respondents are from the 

branch: public administration (13.3%). The branch with the fewest respondents is transport and 

communication (1.3%). Due to the high number of respondents from business services, it can be 

concluded that the sample is not very diverse looking at the branch. Therefore, in the next chapters, 

analysis will be done between two categories: the business services and the non- business services. 

 
Figure 4: Branch of the company 

In the questionnaire seven categories were included for the variable age of the company. Figure 5 
below gives an overview of the age of the companies. Since there is no response for the categories: 
less than 1 year and more than 100 years, only five categories are seen in the figure. It can be 
concluded that most tenants are between 11 and 25 years old, while there are also many that are 
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between 51 and 100 years old. In addition, it can be concluded that there are not many respondents 
from 1 to 5 years old or 6 to 10 years old.  
 

   
Figure 5: Age of the company 

If one looks at the revenue of the tenants, most respondents have a revenue between €5.000.000 and 
€10.000.000, but there are also tenants who do not want to answer the question (Figure 6). No 
respondents do have a revenue between €0 and €100.000 or €10.000.001 or more. Besides that, there 
are not many differences between the tenants regarding the revenue of the company. 
 
Looking at the number of employees of the companies, it can be stated that the number of employees 
differ more between the tenants. As can be seen in figure 7 most tenants do have 1.000 employees 
or more, although the number of employees of the tenants are very diverse. 
 

  
Figure 6: Revenue of the company             Figure 7: Number of employees of the company 
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6.3. Benefits of energy measures 
In the questionnaire the benefits of the energy measures are investigated by asking the agreement on 

and the importance of the benefits. This is done for all six benefits by means of a 5-point Likert scale.  

Table 10 below gives an overview of the response regarding the agreement on the benefits that energy 

measures improve the health of employees, increase the productivity of employees, increase the 

satisfaction of employees, getting access to tax cuts, finance and subsidies and reduce non-energy 

operating costs.  

Table 10: Response agreement on benefits energy measures 

 Agreement on the benefits of energy measures 
Fully 

disagree (%) 
Disagree 

(%) 
Neutral (%) Agree (%) Fully 

agree (%) 
Total (%) 

Improving the health of 
employees 

1.3 12.0 21.3 26.7 38.7 100.0 

Increasing the 
productivity of employees 

1.3 10.7 29.3 40.0 18.7 100.0 

Increasing the 
satisfaction of employees 

2.7 13.3 20.0 34.7 29.3 100.0 

Bolster leadership 
credentials and 
reputation 

4.0 6.7 26.7 44.0 18.7 100.0 

Getting access to tax 
cuts, finance and 
entitlement subsidies 

4.0 10.7 33.3 45.3 6.7 100.0 

Reduce non energy 
operating costs 

2.7 17.3 49.3 24.0 6.7 100.0 

 
As can be seen in the table, most respondents fully agree with the benefit that energy measures 
improve the health of the employees (38.7%). In addition, most of the respondents agree with the 
benefits that energy measures increase the productivity of employees (40.0%), increase the 
satisfaction of employees (34.7%), bolster leadership credentials and reputation (44.0%) and get 
access to tax cuts, finance and entitlement subsidies (45.3%). The degree of agreement that energy 
measures reduce the non-energy operating costs are responded as neutral by most of the respondents 
(49.3%).  
 
The table 11 below gives an overview of the response of the importance of the benefits that energy 

measures improve the health of employees, increase the productivity of employees, increase the 

satisfaction of employees, getting access to tax cuts, finance and subsidies and reduce non-energy 

operating costs.  
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Table 11: Response importance of benefits energy measures 

 Importance of the benefits of energy measures 
Fully 

disagree (%) 
Disagree 

(%) 
Neutral (%) Agree (%) Fully 

agree (%) 
Total (%) 

Improving the health of 
employees 

9.3 2.7 1.3 17.3 69.3 100.0 

Increasing the 
productivity of employees 

8.0 0.0 6.7 44.0 41.3 100.0 

Increasing the 
satisfaction of employees 

8.0 1.3 5.3 20.0 65.3 100.0 

Bolster leadership 
credentials and 
reputation 

6.7 5.3 17.3 32.0 38.7 100.0 

Getting access to tax 
cuts, finance and 
entitlement subsidies 

6.7 8.0 29.3 40.0 16.0 100.0 

Reduce non energy 
operating costs 

4.0 12.0 20.0 48.0 16.0 100.0 

 
As can be seen in the table, most respondents fully agree on the importance of the benefit that energy 
measures improve the health of the employees (69.3%), increase the satisfaction of the employees 
(65.3%) and bolster leadership credentials and reputation (38.7%). In addition, most of the 
respondents agree on the importance of the benefits that energy measures increase the productivity 
of employees (44.0%), get access to tax cuts, finance and subsidies (40.0%) and reduce the non-energy 
operating costs (48.0%).  
 

6.4. Drawbacks of energy measures 
The drawbacks are also investigated by asking the agreement on and the concerns of the drawbacks 

of the energy measures. This is also done for the six drawbacks by means of a 5-point Likert scale. 

Table 12 below gives an overview of the response regarding the agreement on the drawbacks that 

energy measures are too risky, already receive too many subsidies, do not result in lower health costs, 

do not result in lower employee costs, do not result in lower promotion and marketing costs and do 

not result in lower operating costs.   

Table 12: Response agreement on drawbacks energy measures 

 Agreement on the drawbacks of energy measures 
Fully 

disagree (%) 
Disagree 

(%) 
Neutral (%) Agree (%) Fully 

agree (%) 
Total (%) 

Energy measures are too risky 12.0 16.0 50.7 13.3 8.0 100.0 

Energy measures already 
receive too many subsidies 

10.7 16.0 52.0 17.3 4.0 100.0 

Energy measures do not result 
in lower health costs 

8.0 12.0 57.3 14.7 8.0 100.0 

Energy measures do not result 
in lower employee costs 

5.3 16.0 53.3 17.3 8.0 100.0 

Energy measures do not result 
in lower promotion and 
marketing costs 

6.7 10.7 49.3 26.7 6.7 100.0 

Energy measures do not result 
in lower operating costs 

9.3 12.0 60.0 12.0 6.7 100.0 
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As can be seen in the table, most respondents are neutral with the agreement on the drawbacks that 
energy measures are too risky (50.7%), already receive too many subsidies (52.0%), do not result in 
lower health costs (57.3%), do not result in lower employee costs (53.3%), do not result in lower 
promotion and marketing costs (49.3%) and do not result in lower operating costs (60.0%).  
 
The table 13 below gives an overview of the response to the concerns of the drawbacks that energy 

measures are too risky, already receive too many subsidies, do not result in lower health costs, do not 

result in lower employee costs, do not result in lower promotion and marketing costs and do not result 

in lower operating costs.   

Table 13: Response concerns of drawbacks energy measures 

 Concerns of the drawbacks of energy measures 
Fully 

disagree (%) 
Disagree 

(%) 
Neutral (%) Agree (%) Fully 

agree (%) 
Total (%) 

Energy measures are too risky 9.3 36.0 34.7 8.0 12.0 100.0 

Energy measures already 
receive too many subsidies 

10.7 38.7 36.0 12.0 2.7 100.0 

Energy measures do not result 
in lower health costs 

10.7 17.3 60.0 9.3 2.7 100.0 

Energy measures do not result 
in lower employee costs 

13.3 16.0 58.7 10.7 1.3 100.0 

Energy measures do not result 
in lower promotion and 
marketing costs 

12.0 14.7 62.7 8.0 2.7 100.0 

Energy measures do not result 
in lower operating costs 

6.7 18.7 66.7 6.7 1.3 100.0 

 
As can be seen in the table, most respondents disagree on the concerns of the drawbacks that energy 
measures are too risky (36.0%) and already receive too many subsidies (38.7%). In addition, most 
respondents are neutral with the concerns of the drawbacks that energy measures do not result in 
lower health costs (60.0%), do not result in lower employee costs (58.7%), do not result in lower 
promotion and marketing costs (62.7%) and do not result in lower operating costs (66.7%). 
 

6.5. Willingness to pay 
The willigness to pay was the most important question of the questionnaire. Table 14 gives an 
overview of the willingness to pay. As seen in the table, the willingness to pay is answered by 75 
respondents. It could be assumed that many respondents are generally willing to pay a surcharge for 
energy measures. As can be seen, 9.3% of all the respondents is not willing to pay a surcharge rent at 
all, while 90.7% is willing to pay for investments in energy measures. In addition, 50.7% is willing to 
pay 2% and even 36.0% is willing to pay 4%.  
 
Table 14: Response willingness to pay 

Willingness to pay 

Surcharge No 1% 2% 4% Total 

All 
responden

ts 

Frequency 7 3 38 27 75 

Percent 9.3% 4.0% 50.7% 36.0% 100.0
% 
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The reasoning why respondents are willing to pay can be seen in table 15 below. It could be assumed 
that, the main reasons why tenants are willing to pay is to improve the health of employees (65.3%) 
and to increase the satisfaction of the employees (70.7% of all respondents). It seems tenants attach 
less value to getting access to tax cuts, finance and subsidies (17.3%) and reducing the non-tangible 
benefits (22.7%). The reasoning why tenants are not willing to pay is not considered, as only 7 tenants 
respond to this.  
 
Table 15: Reasoning willingness to pay  

Reasons willing to pay 

 Improving 
health 

Increasing 
productivity 

Increasing 
satisfaction 

Bolster 
Leadership 

Getting 
tax 
cuts 

access 

Reducing 
non-

tangible 
benefits 

All 
respondents 

Frequency 49 34 53 25 13 17 

Percent 65.3% 45.3% 70.7% 33.3% 17.3% 22.7% 

 

6.6. Attitudinal and behaviour of respondents 
In the questionnaire, attitudinal and behavioural statements were asked. These statements are 

related to the attitude, the environmental actions and participation expectations of the company. 

Table 22 in appendix C gives an overview of all the statements, while table 16 below gives an 

overview of the degree of agreement on the statements 1 to 8.  

Table 16: Attitudinal statements 

 Attitudinal statements 
 Fully 

disagree (%) 
Disagree (%) Neutral (%) Agree (%) Fully agree 

(%) 
Total (%) 

Statement 1 – 
First mover 

12.0 20.0 33.3 25.3 9.3 100.0 

Statement 2 – 
Little one can do 

10.7 29.3 33.3 13.3 13.3 100.0 

Statement 3 – 
Company distrust 

6.7 16.0 62.7 8.0 6.7 100.0 

Statement 4 – 
Distrust of others 

5.3 12.0 64.0 12.0 6.7 100.0 

Statement 5 – No 
regulations 

28.0 38.7 12.0 16.0 5.3 100.0 

Statement 6 – All 
should pay 

2.7 9.3 50.7 29.3 8.0 100.0 

Statement 7 – 
Direct benefits 

9.3 17.3 53.3 18.7 1.3 100.0 

Statement 8 – 
Company support 

4.0 12.0 56.0 25.3 2.7 100.0 

 
As can be seen in the table, most respondents are neutral with the attitudinal statements. They are 
neutral with the statements related to first mover (33.3%), little one can do (33.3%), company distrust 
(62.7%), distrust of others (64.0%), all should pay (50.7%), direct benefits (53.3%) and company 
support (56.0%). Besides that, most respondents disagree with the attitudinal statement related to no 
regulations (38.7%).  
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The environmental actions of a company are measured by ten statements. Table 17 below gives an 
overview of the response regarding the statements related to the environmental actions of the 
companies. An overview of the statements can be found in table 22 in appendix C. As can be seen in 
the table most respondents agree with the statements: We try to buy products that are 
environmentally friendly (57.3%), We pay more for products that are environmentally friendly (58.3%), 
We recycle newspaper, metals, plastics, or glass (38.7%) and We reduce energy use in the office 
(33.3%). Most respondents are neutral with the statements: We are purchasing organic foods (58.7%) 
and We walk, ride a bike, carpool, or take mass transit to help the environment (34.7%). Most 
respondents disagree with the statements: We donate money to environmental causes (38.7%) and 
We invest money in companies that are socially responsible (33.3%) and most respondents fully 
disagree with the statements: We write letters to politicians about environmental issues (60.0%) and 
We weigh companies’ environmental records when deciding who to participate with (44.0%). In 
general, it seems that tenants are more in agreement with the environmental actions that are easier 
to take for themselves than environmental actions that need more effort.  
 
Table 17: Environmental actions. 

Environmental actions 
  Fully 

disagree 
(%) 

Disagree 
(%) 

Neutral 
(%) 

Agree 
(%) 

Fully 
agree 

(%) 

Total 
(%) 

9. We try to buy 
products that are 
environmentally 
friendly 

4.0 9.3 16.0 57.3 13.3 100.0 

10. We pay more for 
products that are 
environmentally 
friendly 

6.7 6.7 20.0 58.7 8.0 100.0 

11. We recycle 
newspaper, metals, 
plastics, or glass 

12.0 9.3 14.7 38.7 25.3 100.0 

12. We are purchasing 
organic foods 

9.3 16.0 58.7 8.0 8.0 100.0 

13. We reduce energy 
use in the office 

4.0 14.7 30.7 33.3 17.3 100.0 

14. We walk, ride a 
bike, carpool, or 
take mass transit to 
help the 
environment 

9.3 16.0 34.7 30.7 9.3 100.0 

15. We donate money 
to environmental 
causes 

28.0 38.7 17.3 8.0 8.0 100.0 

16. We invest money in 
companies that are 
socially responsible 

20.0 33.3 20.0 8.0 18.7 100.0 

17. We write letters to 
politicians about 
environmental 
issues 

60.0 12.0 9.3 5.3 13.3 100.0 
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18. We weigh 
companies’ 
environmental 
records when 
deciding who to 
participate with 

44.0 16.0 22.7 10.7 6.7 100.0 

 
Cronbach’s Alpha is calculated to verify whether the environmental actions are consistent and reliable. 
Table 18 shows that the Cronbach’s Alpha is 0.791, which is relatively high. In addition, the Cronbach 
Alpha does not increase when a statement is deleted from the scale. As can be seen in figure 8, the 
sum score varies between 12 and 46. In this case, 12 indicates companies that attach less value to 
environmental actions, while 46 means that companies are more attached to environmental actions. 
The mean of the sum score equals 29.48 and figure 8 shows the histogram of the environmental 
actions.  
 
Table 18: Cronbach’s Alpha Environmental actions 

Environmental actions 

Minimum Maximum Mean Variance N of items Cronbach’s Alpha 

12 46 29.48 48.631 10 0.791 

 

 

Figure 8: Histogram sum score environmental actions 

The participation expectations of a company are measured by seven statements. Table 19 below gives 
an overview of the response of the statements related to the participation expectations of the 
companies. An overview of the statements can be found in table 22 in appendix C. As can be seen in 
the table most respondents agree on the statements: Other companies can help in decreasing the 
amount of solid waste in landfills (33.3%), Other companies can help in decreasing air pollution that 
produces smog (49.3%), Other companies can help in using energy more efficiently (38.0%) and Other 
companies can help in increasing the amount of renewable energy used (49.3%). Most respondents 
are neutral with the statements: Other companies can help in lessening the destruction of the ozone 
layer (54.7%) and Other companies can help in reducing the threat of global warming (53.3%). Most 
respondents disagree with the statement: Other companies can help in reducing the loss of wilderness 
areas (30.7%). In general, it seems that tenants are more in agreement with the participation 
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expectation of other companies that are directly visible or measurable such as amount of solid waste 
in landfills, air pollution, energy efficiency and renewable energy than those who are not directly 
visible or measurable such as the ozone layer, global warming and loss of wilderness areas.  
 
Table 19: Participation expectations 

Participation expectations 
  Fully 

disagree 
(%) 

Disagree 
(%) 

Neutral 
(%) 

Agree 
(%) 

Fully 
agree 

(%) 

Total 
(%) 

19. Other companies can 
help in decreasing the 
amount of solid waste 
in landfills 

13.3 9.3 25.3 33.3 18.7 100.0 

20. Other companies can 
help in decreasing air 
pollution that 
produces smog. 

16.0 10.7 13.3 49.3 10.7 100.0 

21. Other companies can 
help in using energy 
more efficiently 

5.3 10.7 12.0 48.0 24.0 100.0 

22. Other companies can 
help in lessening the 
destruction of the 
ozone layer 

9.3 13.3 54.7 13.3 9.3 100.0 

23. Other companies can 
help in increasing the 
amount of renewable 
energy used 

5.3 12.0 17.3 49.3 16.0 100.0 

24. Other companies can 
help in reducing the 
threat of global 
warming 

8.0 12.0 53.3 17.3 9.3 100.0 

25. Other companies can 
help in reducing the 
loss of wilderness 
areas 

28.0 30.7 18.7 12.0 10.7 100.0 

 
To check the reliability of the participation expectations, Cronbach’s Alpha is calculated. Table 20 
shows that the Cronbach’s Alpha is 0.883 and does not increase when a statement is deleted from the 
scale. As can be seen in figure 9, the sum score varies between 7 and 35. In this case, 7 indicates that 
the company are not expected to participate a lot, while 35 means that the company probably will 
participate a lot. The mean of the sum score equals 22.51 and figure 9 shows the histogram of the 
participation expectations. 
 
Table 20: Cronbach’s Alpha participation expectations 

Minimum Maximum Mean Variance N of items Cronbach’s Alpha 

7 35 22.51 38.334 7 0.883 
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Figure 9: Histogram sum score participation expectations  

6.7. Conclusion 
This chapter describes the sample that will be used for the bivariate and multivariate analyses. Firstly, 
it can be concluded that the pre-test is done sufficiently. Moreover, it can be concluded that the 
respondents in general are willing to pay for energy measures, although it must be said that 
overestimation is possible since there is a difference between what respondents say they are willing 
to pay and what they actually do. Looking at the reasoning why tenants are willing to pay for energy 
measures, it can be concluded that the main reasons of the respondents are to improve the health of 
employees and to increase the satisfaction of employees 
 
If one looks at the tenant characteristics, it can be concluded that most respondents are from 
companies of the branch business services and that most of the companies are 11 to 25 years or 51 to 
100 years old. Moreover, most respondents do have a revenue between 5 and 10 million euros. 
Looking at the benefits and drawbacks, it can be concluded that most respondents (fully) agree and 
see the importance of the benefits, while they are neutral about the drawbacks of the energy 
measures. From the response related to the attitude and behaviour of the tenant, it can be concluded 
that tenants are very different looking at the given statements. Nevertheless, they do some 
environmental actions and expect participation of other tenants with environmental issues.  
 
With the response a bivariate and multivariate analysis will be done further, although better and 
deeper analysis could be done if there were more respondents.  
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7. Bivariate analysis 
In order to analyse and determine the links between the different respondents’ characteristics, the 

benefits of energy measures, the drawbacks of energy measures, the behaviour and attitude of 

respondents and the willingness to pay, it is important to perform a bivariate analysis. The bivariate 

analyses will be conducted by executing independent t-tests, ANOVA tests, Mann Whitney U tests, 

Pearson’s correlation tests and Spearman’s correlation tests. The chapter closes with a conclusion 

of the bivariate analysis.  

7.1. Bivariate analysis tests 
The bivariate analysis is executed to find significant relationships between two variables. The bivariate 

analysis is based on the conceptual model, which is explained in section 5.2. In this study, five different 

tests are used, depending on the measurement scale of the variables. This section explains the tests 

which will be done to find significant relationships. Relationships between variables are found 

significant at a level of 10%.  

Independent t-test 
The independent t-test compares the means between two independent groups on the same 

continuous, dependent value. This to determine whether there is statistical evidence that the 

associated population means are significantly different. The null hypothesis states that there is no 

difference between the groups and should be rejected when the significance level is smaller than 0.1. 

Furthermore, the t-value is calculated and compares the systematic variance in data (Field, 2009).  

Analysis of Variance 
The one-way analysis of variance is used to determine whether there are any statistically significant 

differences between the means of three or more independent groups of a variable. The null 

hypothesis states that all group means are equal and should be rejected when the significance value 

is smaller than 0.1. Furthermore, the F-value is calculated and compares the systematic variance in 

the data. If the F-value is bigger than 1, there will be a significant difference between the tested 

groups. If the F-value is smaller than 1, the effect will always be non-significant. In addition, a post-

hoc test should be executed to find the differences between the tested groups (Field, 2009).  

Mann Whitney U test 
The Mann-Whitney U test is used to compare differences between two independent groups when the 

dependent variable is ordinal or continuous, but not normally distributed. The Mann-Whitney U test 

compares the number of times a score from one sample is ranked higher than a score from another 

sample. The null hypothesis is that the probability is 50% that a randomly drawn member of the first 

population group will exceed a member of the second population group. The alternate null hypothesis 

is that the two samples come from the same population. The U-score gives the value of the dependent 

variable, while the Z-score shows the difference (Field, 2009).  

Pearson’s correlation coefficient 
The Pearson’s correlation coefficient is the test statistics that measures the statistical relationship, or 

association, between two continuous variables. The standardization of the covariance results in values 

between -1 and +1. If the value is -1, it indicates the perfect negative relationship between two 

variables. If the value is +1, it indicates a perfect positive relationship between two variables. When a 

relationship is 0, it means that there is no linear relationship between two variables. The Pearson’s 

correlation tests are executed when both variables are measured on an interval level and when there 

is a normal distribution of the sample. In this case the null hypothesis is that the two compared 
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variables are not related. If the significance value is smaller than 0.1, the null hypothesis that there is 

no relationship should be rejected. The alternative hypotheses should be rejected then (Field, 2009).  

Spearman’s rank correlation coefficient  
The last statistical test that is used in this study is the Spearman’s rank correlation coefficient. The 

Spearman’s correlation coefficient measures the strength and direction of association between two 

ranked variables. Same as the Pearson’s correlation, the value of the standardization of the covariance 

differs between -1 and +1, where -1 indicates the perfect negative relationship between two variables 

and +1 indicates the perfect positive relationship between two variables. The Spearman’s rank 

correlation test is executed when one variable is measured on an interval scale and the other variable 

on an ordinal scale. In this case, the same as with the Pearson’s correlation coefficient, the null 

hypothesis is that the two compared variables are not related. If the significance value is smaller than 

0.1, the null hypothesis that there is no relationship should be rejected. The alternative hypotheses 

should be rejected then (Field, 2009).  

7.2. Willingness to pay 
In this section, the possible relationships between the willingness to pay and the other variables are 

investigated. To test whether there is a significant relationship, the ANOVA, Pearson’s correlation and 

Spearman’s rank correlation are performed. The results of all the tests are shown in table 23 in 

appendix D. Table 12 below gives an overview of the significant relationships of the variables with the 

willingness to pay.  

Table 12 shows that there are four significant relationships. Firstly, a significant relationship is found 

between the number of employees and the willingness to pay, although it can be said that there is a 

weak positive correlation (r = 0.192, p = 0.099, N = 75). Another significant relationship can be 

observed between the importance of the benefit of reducing the non-energy operating costs and the 

willingness to pay. Table 12 shows that the Spearman’s rank correlation is negative, which means that 

tenants that do not see the importance of reducing the non-energy operating costs, are generally 

willing to pay for energy measures. Nevertheless, it must be said that the correlation is weak  (ρ = -

0.200, p = 0.086, N = 75). Moreover, a significant relation can be observed between the agreement on 

the drawback that energy measures do not lead to lower promotion and market costs and the 

willingness to pay. In addition, it can be said that the relationship is negative and weak (ρ = -0.217, p 

= 0.062, N = 75). Looking at the behavioral and attitudinal, a significant relationship is found between 

the environmental actions and the willingness to pay. The correlation between the environmental 

actions and the willingness to pay is positive and weak (ρ = 0.193, p = 0.097, N = 75).  

Table 12: Bivariate analysis significant relationships variables with willingness to pay 

Willingness to pay 

Pearson’s correlation r. Sig. 

 Respondents’ characteristics   

 Number of employees 0.192 0.099 

Spearman’s rank correlation ρ. Sig. 

 Importance of benefits   

 Reducing non-energy operating costs -0.200 0.086 

 Agreement on drawbacks   

 No lower promotion and market costs -0.217 0.062 

 Behavioral and attitudinal statements   

 Environmental actions 0.193 0.097 
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From the willingness to pay, it can be concluded that four variables do have a significant relationship, 

although the relationships that occur based on the executed tests are weak. It seems that tenants with 

a higher number of employees and tenants who do various environmental actions are more likely to 

pay a higher surcharge for energy measures. In addition, it seems that although tenants see the 

importance of reduced non-energy operating cost, they are less likely to pay a higher surcharge for 

energy measures. Moreover, tenants who think that energy retrofit option do not result in lower 

promotion and marketing costs are less likely to pay a higher surcharge.   

7.3. Branch 
In this section, the possible relationships between the branch of the company and the other variables 

are investigated. As already stated, due to the high number of respondents from business services, 

the sample is not very diverse. Therefore, analysis will be done by looking at the business services and 

the non- business services. The independent t-tests and the Mann Whitney U test are used to test the 

possible significant relationships. The results of all the tests are shown in table 24 in appendix D. Table 

13 below gives an overview of the significant differences between the branches. 

Table 13 shows that there are seven significant differences. To observe the differences between the 
branch and the respondents’ characteristics revenue and number of employees, the independent t - 
tests are executed. It can be concluded that the average revenue of non-business services (M = 6.21; 
SD = 0.713) is higher than those from the business services (M = 5.39; SD = 1.580). The difference is 
significant: t (67) = -0.303, p = 0.003. In addition, it can be concluded that the average number of 
employees is higher for non- business services (M = 5.26; SD = 1.628) is higher than those from the 
business services (M = 3.91; SD = 2.322). The difference is significant: t (45) = 2.786, p = 0.008.  
 
Other significant relationships can be observed between the agreement on the benefits of improving 

the health of employees, increasing the satisfaction of employees and getting access to tax cuts, 

finance and subsidies. To observe the difference between the branch business services and non-

business services, the Mann Whitney U test is used. The Mann Whitney U test showed that the 

business services differ from the non-business services (U = 396.5, Z = -1.73, p = 0.08) on the 

agreement that energy measures improve the health of employees. Moreover, a significant difference 

between the business services and non-business services is shown regarding the agreement that 

energy measures increase the satisfaction of employees (U = 385.0, Z = -1.85, p = 0.06). Besides that, 

a significant difference between the business services and non-business services is showed on the 

agreement that energy measures get access to tax cuts, finance and subsidies (U = 350.5, Z = -2.37, p 

= 0.02). 

More significant relationships can be observed between the agreement on the drawbacks of energy 

measures. A significant difference between the business services and non-business services is shown 

on the agreement that energy measures are too risky (U = 325.0, Z = -2.72, p = 0.007). Moreover, a 

significant difference is found between the business services and non-business services on the 

agreement that energy measures already received too many subsidies (U = 335.0, Z = -2.61, p = 0.009). 
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Table 13: Bivariate analysis significant relationships variables with branch 

Branch 

Independent t - tests  Mean Std. Dev. t Sig. 

 Respondents’ characteristics     

 Revenue   3.061 0.003 

 - Non – business services 6.21 0.713   

 - Business services 5.39 1.580   

 Number of employees   2.786 0.008 

 - Non – business services 5.26 1.628   

 - Business services 3.91 2.322   

Mann – Whitney U test U Z P - value 

 Agreement on benefits    

 Improving health of employees 396.5 -1.73 0.08 

 Increasing satisfaction of employees 386.0 -1.85 0.06 

 Getting access to tax cuts, finance and subsidies 350.5 -2.37 0.02 

 Agreement on drawbacks    

 Energy measures are too risky 325.0 -2.72 0.007 

 Already received too many subsidies 335.0 -2.61 0.009 

 
In the end, it can be concluded that significant differences are found between the business services 

and non-business services regarding the revenue, the number of employees, the agreement on the 

benefits of improving the health of employees, increasing satisfaction of employees and getting access 

to tax cuts, finance and subsidies. In addition, significant differences are found between the business 

services and non-business services regarding the agreement on the drawbacks that energy measures 

are too risky and already received too many subsidies.  

It seems that tenants who belong to the non- business services have in general a higher revenue and 

more employees than those from the business services. Moreover, business services tenants differ 

from non-business services tenants about the extent of agreement on the benefits of improving health 

of employees, increasing satisfaction of employees and getting access to tax cuts, finance and 

subsidies. This difference also occurs for the agreement on the drawbacks that energy measures are 

too risky and already received too many subsidies.  

7.4. Age 
In this section, the possible relationships between the age of the company and the other variables are 

investigated. To test whether there is a significant relationship the Pearson’s correlation and 

Spearman’s rank correlation are performed. The results of all the tests are shown in table 25 in 

appendix D. Table 14 below gives an overview of the significant relationships of the variables with the 

age of the company.  

Table 14 shows that there are many significant relationships between the variables and the age of the 

company. Firstly, there are two tenant characteristics that have a significant positive relationship with 

the age of the company. There is a significant relationship between the revenue of the company and 

the age of the company, although it can be said that there is weak positive correlation (r = 0.273, p = 

0.018, N = 75). Moreover, there is a significant relationship between the number of employees and 

the age of the company. The correlation of this relationship is mediocre positive (r = 0.535, p = 0.000, 

N = 75). 
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Other significant relationships can be observed between the importance of the benefit of getting 

access to tax cuts, finance and subsidies; the agreement on the drawback that energy measures are 

too risky and the concerns of the drawback that energy measures are too risky with the age of the 

company. There is a weak negative correlation for the relationship between the importance of getting 

access to tax cuts, finance and subsidies and the age of the company (ρ = -0.194, p = 0.095, N = 75). 

The same applies for the correlation between the agreement on the drawback that energy measures 

are too risky and the age of the company (ρ = -0.234, p = 0.043, N = 75). The correlation of the 

relationship between the concerns of the drawback that energy measures are too risky and the age of 

the company is negative, although the correlation is weak (ρ = 0.236, p = 0.042, N = 75). 

Looking at the behavioral and attitudinal statements, significant relationships are found between the 

statements 1 – First mover, environmental actions and the age of the company. The correlations 

between the statement: we are often one of the first companies that try new products (ρ = 0.271, p = 

0.019, N = 75) and the environmental actions of the companies (ρ = 0.293, p = 0.011, N = 75) with the 

age of the company are positive and weak. 

Table 14: Bivariate analysis significant relationships variables with the age of the company 

Age 

Pearson’s correlation r. Sig. 

 Respondents’ characteristics   

 Revenue 0.273 0.018 

 Number of employees 0.535 0.000 

Spearman’s rank correlation ρ. Sig. 

 Importance of benefits   

 Getting access to tax cuts, finance and 
subsidies 

-0.194 
 

0.095 

 Agreement on drawbacks   

 Energy measures are too risky -0.234 0.043 

 Concerns of drawbacks   

 Energy measures are too risky 0.236 0.042 

 Behavioral & attitudinal statements   

 Statement 1 - First mover 0.271 0.019 

 Environmental actions 0.293 0.011 

 
Regarding age, it can be concluded that most of the relationships that occur based on the executed 

tests are weak. Only, the number of employees does have a certain mediocre relationship with the 

age of the company,  

It seems that tenants who exist longer do have a higher revenue and more employees. In addition, it 

seems that they do not see the importance of getting access to tax cuts, finance and subsidies that 

much. Although they seem to disagree that energy measures are too risky, they are worried about it.  

Furthermore, companies that exist longer are often one of the first who tries new products and are 

more likely to do environmental actions. 
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7.5. Revenue 
In this section, the possible relationships between the revenue of the company and the other variables 

are investigated. In this case the branch is divided into two groups, the business services and the non-

business services. To test whether there is a significant relationship the Pearson’s correlation and 

Spearman’s rank correlation are performed. The results of all the tests are shown in table 26 in 

appendix D. Table 15 below gives an overview of the significant relationships of the variables with the 

willingness to pay.  

Table 15 shows that there are six significant relationships. Firstly, a significant relationship is found 

between the number of employees and the revenue of the company. The correlation of this 

relationship is mediocre positive (r = 0.531, p = 0.000, N = 75). Other significant relationships can be 

observed between the agreement on the benefits of getting access to tax cuts, subsidies and finance, 

and reducing the non-energy operating costs with the revenue of the company. The Spearman’s rank 

correlation of the relationship between the agreement on the benefit of getting access to tax cuts, 

subsidies and finance with the revenue of the company is negatively weak and low (ρ = -0.340, p = 

0.003, N = 75). The relationship between the agreement on the benefit of reducing the non-energy 

operating costs with the revenue of the company can be described as negatively weak (ρ = -0.208, p = 

0.074, N = 75). Furthermore, the relationship between the agreement on the drawback that energy 

measures do not result in lower operating costs and the revenue of the company is negative and weak 

(ρ = -0.223, p = 0.055, N = 75). The same applies for the relationship between the concerns of the 

drawback that energy measures are too risky and the revenue of the company (ρ = -0.194, p = 0.096, 

N = 75).  

Looking at the behavioral and attitudinal statements, a significant relationship is found between the 

participation expectations and the revenue of the company. The correlation between the participation 

expectations (ρ = -0.204, p = 0.065, N = 75) and the revenue of the company is negative and weak. 

Table 15: Bivariate analysis significant relationships variables with the revenue of the company 

Revenue 

Pearson’s correlation r. Sig. 

 Respondents’ characteristics   

 Number of employees 0.531 0.000 

Spearman’s rank correlation ρ. Sig. 

 Agreement on benefits   

 Getting access to tax cuts, finance and 
subsidies 

-0.340 0.003 

 Reducing non-energy operating costs -0.208 0.074 

 Agreement on drawbacks   

 No lower operating costs -0.223 0.055 

 Concerns of drawbacks   

 Energy measures are too risky -0.194 0.096 

 Behavioral & attitudinal statements   

 Participation expectations -0.204 0.065 

 
Concerning the revenue, it can be concluded that most of the relationships that occur based on the 

executed tests are weak. It seems that only the number of employees does have a certain mediocre 

relationship with the revenue of the company, while the relationship with the agreement on the 

benefit of getting access to tax cuts, finance and subsidies is mediocre.  
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It seems that tenants with a higher revenue, do have more employees. In addition, tenants with a 

higher revenue are more likely to disagree with the benefits that energy measures get access to tax 

cuts, finance and subsidies and reduce the non-energy operating costs. Furthermore, they disagree 

with the drawback that energy measures do not result in lower operating costs and worry less about 

the fact that energy measures could be too risky.  Moreover, tenants with a higher revenue are less 

likely to expect participation of other companies.  

7.6. Number of employees 
In this section, the possible relationships between the number of employees of the company and the 

other variables are investigated. To test whether there is a significant relationship the Spearman’s 

rank correlation is performed. The results of all the tests are shown in table 27 in appendix D. Table 

16 below gives an overview of the significant relationships of the variables with the number of 

employees of the company. 

Table 16 shows that there are eight significant relationships. Firstly, a significant relationship is found 

with the agreement on the benefits getting access to tax cuts, finance and subsidies, and reducing the 

non-energy operating costs and the number of employees. The correlation with the agreement on the 

benefit of getting access to tax cuts, finance and subsides (ρ = -0.327, p = 0.004, N = 75), and with the 

agreement on the benefit of reducing the non-energy operating costs (ρ = -0.226, p = 0.052, N = 75) 

are negative and low. Another significant relationship can be bound between the importance of the 

benefit of getting access to tax cuts, finance and subsidies and the number of employees of the 

company. The correlation of this relationship is negative and weak (ρ = -0.225, p = 0.052, N = 75). 

Furthermore, there are significant relationships between the concerns of the drawbacks that energy 

measures are too risky and that energy measures already received too many subsidies with the 

number of employees of the company. The spearman’s rank correlation between the concerns that 

energy measures are too risky and the number of employees of the company is negative and weak (ρ 

= -0.214, p = 0.065, N = 75). The same applies for the correlation between the concerns that energy 

measures already received too many subsidies and the number of employees of the company (ρ = -

0.222, p = 0.056, N = 75). 

Looking at the behavioral and attitudinal statements, a significant relationship is found between 

statement 1 – first mover and the number of employees of the company. The correlation between the 

statement: we are often one of the first companies that try new products (ρ = 0.287, p = 0.013, N = 75) 

with the number of employees of the company are positive and weak.  

Table 16: Bivariate analysis significant relationships variables with the number of employees of the company 

Number of employees 

Spearman’s rank correlation ρ. Sig. 

 Agreement on benefits   

 Getting access to tax cuts, finance and 
subsidies 

-0.327 0.004 

 Reducing non-energy operating costs -0.226 0.052 

 Importance of benefits   

 Getting access to tax cuts, finance and 
subsidies 

-0.225 
 

0.052 

 Concerns of drawbacks   

 Energy measures are too risky -0.214 0.065 

 Already received too many subsidies -0.222 0.056 

 Behavioral & attitudinal statements   
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 Statement 1 - First mover 0.287 0.013 

 
From the number of employees, it can be concluded that most of the relationships that occur based 

on the executed tests are hardly or not there. Only the agreement on the benefit of getting access to 

tax cuts, finance and subsidies do have a certain relationship with the number of employees although 

these are weak. 

It seems that tenants with a higher number of employees, disagree with the benefits that energy 

measures generate access to tax cuts, finance and subsidies and reduce the non-energy operating 

costs. In addition, they see less importance in getting access to tax cuts, finance and subsidies. 

Moreover, they worry less that energy measures are too risky or already received too many subsidies. 

Furthermore, they are often one of the first to try new products.   

7.7. Agreement and importance of benefits and drawbacks 
In this section, the relationships between the agreement on and the importance of benefits and the 

agreement and concerns of the drawbacks are investigated. To test these relationships, Spearman’s 

rank correlations were determined. Firstly, the agreement on and importance of the benefits will be 

investigated, and the results are shown below in table 17. The numbers 1 to 6 refer to the benefits; 1 

= improving health of employees, 2 = increasing productivity of employees, 3 = increasing satisfaction 

of employees, 4 = bolster leadership and reputation, 5 = getting access to tax cuts, finance and 

subsidies, 6 = reducing non-energy operating costs.  

Table 17: Correlation coefficients of the relationships between agreement on and importance of benefits 

 Agreement on benefits Importance of benefits 

   1 2 3 4 5 6 1 2 3 4 5 6 

A
gr

e
e

m
e

n
t 

o
n

 b
e

n
e

fi
ts

 

1 ρ.  
Sig. 

 0.714 
0.000 

0.654 
0.000 

0.396 
0.000 

0.450 
0.000 

0.169 
0.148 

0.568 
0.000 

0.477 
0.000 

0.528 
0.000 

0.444 
0.000 

0.171 
0.142 

0.293 
0.011 

2 ρ.  
Sig. 

0.714 
0.000 

 0.601 
0.000 

0.346 
0.002 

0.326 
0.004 

0.195 
0.093 

0.486 
0.000 

0.446 
0.000 

0.421 
0.000 

0.345 
0.002 

0.121 
0.303 

0.107 
0.360 

3 ρ.  
Sig. 

0.654 
0.000 

0.601 
0.000 

 0.279 
0.015 

0.469 
0.000 

0.233 
0.044 

0.616 
0.000 

0.502 
0.000 

0.688 
0.000 

0.352 
0.002 

0.273 
0.018 

0.382 
0.001 

4 ρ.  
Sig. 

0.396 
0.000 

0.346 
0.002 

0.279 
0.015 

 0.486 
0.000 

0.277 
0.016 

0.271 
0.019 

0.299 
0.009 

0.274 
0.017 

0.608 
0.000 

0.213 
0.066 

0.265 
0.021 

5 ρ.  
Sig. 

0.450 
0.000 

0.326 
0.004 

0.469 
0.000 

0.486 
0.000 

 0.385 
0.001 

0.451 
0.000 

0.379 
0.001 

0.467 
0.000 

0.525 
0.000 

0.571 
0.000 

0.501 
0.000 

6 ρ.  
Sig. 

0.169 
0.148 

0.195 
0.093 

0.233 
0.044 

0.277 
0.016 

0.385 
0.001 

 0.196 
0.093 

0.255 
0.027 

0.166 
0.156 

0.288 
0.012 

0.341 
0.003 

0.440 
0.000 

Im
p

o
rt

an
ce

 o
f 

b
e

n
e

fi
ts

 

1 ρ.  
Sig. 

0.568 
0.000 

0.486 
0.000 

0.616 
0.000 

0.271 
0.019 

0.451 
0.000 

0.196 
0.093 

 0.643 
0.093 

0.839 
0.000 

0.504 
0.000 

0.325 
0.004 

0.499 
0.000 

2 ρ.  
Sig. 

0.477 
0.000 

0.446 
0.000 

0.502 
0.000 

0.299 
0.009 

0.379 
0.001 

0.255 
0.027 

0.643 
0.093 

 0.649 
0.000 

0.540 
0.000 

0.414 
0.000 

0.537 
0.000 

3 ρ.  
Sig. 

0.528 
0.000 

0.421 
0.000 

0.688 
0.000 

0.274 
0.017 

0.467 
0.000 

0.166 
0.156 

0.839 
0.000 

0.649 
0.000 

 0.501 
0.000 

0.356 
0.002 

0.594 
0.000 

4 ρ.  
Sig. 

0.444 
0.000 

0.345 
0.002 

0.352 
0.002 

0.608 
0.000 

0.525 
0.000 

0.288 
0.012 

0.504 
0.000 

0.540 
0.000 

0.501 
0.000 

 0.363 
0.001 

0.606 
0.000 

5 ρ.  
Sig. 

0.171 
0.142 

0.121 
0.303 

0.273 
0.018 

0.213 
0.066 

0.571 
0.000 

0.341 
0.003 

0.325 
0.004 

0.414 
0.000 

0.356 
0.002 

0.363 
0.001 

 0.579 
0.000 

6 ρ.  
Sig. 

0.293 
0.011 

0.107 
0.360 

0.382 
0.001 

0.265 
0.021 

0.501 
0.000 

0.440 
0.000 

0.499 
0.000 

0.537 
0.000 

0.594 
0.000 

0.606 
0.000 

0.579 
0.000 

 

The red blocks indicate the non-significant relationships 
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As seen in the table, it can be concluded that almost all relationships between the agreement on and 

importance of the benefits are significant. Only four relationships are not found to be significant. 

These are between the agreement on the benefit that energy measures improve the health of the 

employees (1) and the agreement on the benefit that energy measures reduce the non-energy 

operating costs (6) and the importance of the benefit that energy measures get access to tax cuts, 

finance and subsidies (5). Furthermore, the relationships between the agreement on the benefit of 

increasing the productivity of the employees (2) and the importance of the benefit that energy 

measures reduce the non-energy operating costs (5) is insignificant; and the relationship between the 

agreement on the benefit of reducing the non-energy operating costs (6) and the importance of the 

benefit that energy measures increase the satisfaction of employees (3). Despite that, many 

relationships are positive and significant which means that tenants that agree with the benefits also 

often see the importance of the benefits.  

The results of the agreement on and concerns of the drawbacks form energy measures are shown 

below in table 18. 

Table 18: Correlation coefficients of the relationships between agreement on and concerns of drawbacks 

 Agreement on drawbacks Concerns of drawbacks 

   1 2 3 4 5 6 1 2 3 4 5 6 

A
gr

e
e

m
e

n
t 

o
n

 d
ra

w
b

ac
ks

 

1 ρ.  
Sig. 

 0.355 
0.002 

0.521 
0.000 

0.471 
0.000 

0.333 
0.004 

0.351 
0.002 

0.580 
0.000 

0.238 
0.040 

0.236 
0.042 

0.158 
0.176 

0.058 
0.622 

0.055 
0.639 

2 ρ.  
Sig. 

0.355 
0.002 

 0.325 
0.004 

0.370 
0.001 

0.371 
0.001 

0.174 
0.134 

0.048 
0.581 

0.395 
0.000 

0.495 
0.000 

0.429 
0.000 

0.434 
0.000 

0.299 
0.009 

3 ρ.  
Sig. 

0.521 
0.000 

0.325 
0.004 

 0.647 
0.000 

0.413 
0.000 

0.379 
0.001 

0.437 
0.000 

0.264 
0.022 

0.318 
0.005 

0.155 
0.184 

0.187 
0.109 

0.023 
0.843 

4 ρ.  
Sig. 

0.471 
0.000 

0.370 
0.001 

0.647 
0.000 

 0.572 
0.000 

0.297 
0.010 

0.339 
0.003 

0.326 
0.004 

0.378 
0.001 

0.254 
0.028 

0.272 
0.018 

0.197 
0.091 

5 ρ.  
Sig. 

0.333 
0.004 

0.371 
0.001 

0.413 
0.000 

0.572 
0.000 

 0.240 
0.038 

0.221 
0.057 

0.125 
0.287 

0.277 
0.016 

0.345 
0.002 

0.266 
0.021 

0.190 
0.102 

6 ρ.  
Sig. 

0.351 
0.002 

0.174 
0.134 

0.379 
0.001 

0.297 
0.010 

0.240 
0.038 

 0.324 
0.005 

0.329 
0.004 

0.226 
0.052 

0.244 
0.035 

0.121 
0.300 

0.290 
0.012 

C
o

n
ce

rn
s 

o
f 

d
ra

w
b

ac
ks

 

1 ρ.  
Sig. 

0.580 
0.000 

0.048 
0.581 

0.437 
0.000 

0.339 
0.003 

0.221 
0.057 

0.324 
0.005 

 0.403 
0.000 

0.333 
0.004 

0.325 
0.004 

0.051 
0.664 

-0.053 
0.654 

2 ρ.  
Sig. 

0.238 
0.040 

0.395 
0.000 

0.264 
0.022 

0.326 
0.004 

0.125 
0.287 

0.329 
0.004 

0.403 
0.000 

 0.565 
0.000 

0.438 
0.000 

0.459 
0.000 

0.485 
0.000 

3 ρ.  
Sig. 

0.236 
0.042 

0.495 
0.000 

0.318 
0.005 

0.378 
0.001 

0.277 
0.016 

0.226 
0.052 

0.333 
0.004 

0.565 
0.000 

 0.834 
0.000 

0.710 
0.000 

0.471 
0.000 

4 ρ.  
Sig. 

0.158 
0.176 

0.429 
0.000 

0.155 
0.184 

0.254 
0.028 

0.345 
0.002 

0.244 
0.035 

0.325 
0.004 

0.438 
0.000 

0.834 
0.000 

 0.717 
0.000 

0.552 
0.000 

5 ρ.  
Sig. 

0.058 
0.622 

0.434 
0.000 

0.187 
0.109 

0.272 
0.018 

0.266 
0.021 

0.121 
0.300 

0.051 
0.664 

0.459 
0.000 

0.710 
0.000 

0.717 
0.000 

 0.683 
0.000 

6 ρ.  
Sig. 

0.055 
0.639 

0.299 
0.009 

0.023 
0.843 

0.197 
0.091 

0.190 
0.102 

0.290 
0.012 

-
0.053 
0.654 

0.485 
0.000 

0.471 
0.000 

0.552 
0.000 

0.683 
0.000 

 

The red blocks indicate the non-significant relationships 
The green blocks indicate the strongest relationships 

 
As seen in the table, it can be concluded that many relationships between the agreement on and 
concerns of the drawbacks are found to be significant. However, thirteen relationships are not 
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significant. Most of the relations are between the concerns of the drawbacks that energy measures 
do not result in lower operating costs (6) and lower promotion and marketing costs (5) with the 
agreement on the drawbacks of energy measures. Moreover, it could be concluded that there are 
strong relationships between the concerns of the drawbacks that energy measures do not result in 
lower health costs (3), that energy measures do not result in lower employee costs (4);  and that 
energy measures do not result in lower promotion and marketing costs (5). This means that tenants 
who worry about the health costs, also worry about the employee costs; and promotion and 
marketing costs. This could be caused by the fact that these costs are based on aspects that are not 
directly tangible; health of employees, productivity of employees, reputation of the company. In the 
end, it could be concluded that many relationships are positively significant, which means that tenants 
that agree with the drawbacks also worry about those drawbacks.  
 
The results of the executed Spearman’s rank correlation tests seem to be logical, since the 
relationships between the importance of the benefits and concerns of the drawbacks, and the 
agreement on the benefits and drawbacks are generally positive. This means that if tenants agree with 
the benefits and drawbacks also see the importance of the benefits and drawbacks and vice versa. In 
addition, it can be concluded that all benefits and drawbacks from the energy measures seem logical 
to respondents, since the relationships between the benefits and drawbacks themselves are 
significant.   

 

7.8. Conclusion bivariate analysis 
The executed bivariate analysis results in significant and insignificant relationships. Figure 8 below 
gives an overview of all the significant relationships between the variables. It must be said that not all 
the variables that belongs to the benefits, drawbacks and behaviour & attitude do have significant 
relationships, as it seems in the figure.  However, there are significant relationships between the 
variables of the benefits, drawbacks and behaviour & attitude with the willingness to pay, branch, age, 
revenue and number of employees. Nevertheless, it must be said that most of the significant 
relationships that occur are weak.  

The bivariate analyses showed that the willingness to pay do not have a significant relationship with 
the branch, age and revenue of the company, but that there are relationships between the number of 
employees and certain variables of the benefits, drawbacks and behaviour & attitude. Since the goal 
is make the non-tangible benefits tangible and thus determine the relationship between the non-
tangible benefits and the willingness to pay, the significant relationships between the variables and 
the willingness to pay will be further analysed in the multivariate analyses.  

 

Figure 8: Conceptual model after bivariate analysis 
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8. Multivariate analysis 
The sample has been described and explained for respondents’ characteristics, benefits of energy 

measures, drawbacks of energy measures and the behaviour and attitude of tenants in chapter 6. 

In chapter 7 a bivariate analysis was carried out to determine and observe the significant 

relationships from the conceptual model that could be used for the multivariate analyses. In this 

chapter the significant relationships with the willingness to pay will be investigated by means of the 

ordered logit model  

8.1. Ordered logit model  
The objective of this study is to make the non-tangible benefits tangible to better include in the 

valuation process of real estate. Besides that, it is interesting to explain the observed differences in 

willingness to pay among respondents based on several possible explanatory variables. The ordered 

logit model can be used for this and it provides a further test for systematic differences among 

valuation responses. It provides a more robust method for evaluating the respondents’ characteristics, 

the benefits of energy measures, the drawbacks of energy measures and behavioural and attitudinal 

variables with the willingness to pay for energy measures.  

The ordered logit model is based on the theory of causal relationships: independent variables are the 

explanatory variables for the dependent variable. The model assumes that the outcome is the result 

of the utility maximization in situation of discrete choices. This means that the model makes an 

estimate based on discrete choices of individuals and that they have made this choice because they 

are the most useful in this. Here, the utility function for the individual is assumed to be known but is 

not fully observable by the analyst (Grilli & Rampichini, 2014). The non-observable components are 

considered as random error variables.  

The logit model in this study is used to determine the probability of a certain level of willingness to 

pay that consists of 4 options; not willing to pay, willing to pay a 1% surcharge, willing to pay a 2% 

surcharge and willing to pay a 4% surcharge. This choice is indicated in the model by 0 for not willing 

to pay, 1 for willing to pay 1% surcharge, 2 for willing to pay 2% surcharge and 3 for willing to pay 4% 

surcharge. Because a choice can be made between four different willingness to pay options, that are 

ordinal distributed, the ordinal logit model will be used. As the bivariate analysis investigated the 

significant relationships with the willingness to pay, the multivariate analysis will be executed with 

those significant variables. In this case the willingness to pay will be investigated by executing an 

ordinal logit model with the number of employees, the importance of the benefit of reducing the non-

energy operating costs, the agreement on the drawback of no lower promotion and marketing costs 

and the environmental actions of a company. The logit model itself will be discussed in the next 

section.   
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8.2. Explanation ordered logit model  
For using the ordered logit model, it is important that the data meet the proportional odds 

assumption. In this case, the proportions of the respondents to answer, ‘Not willing to pay’, ’Willing 

to pay 1%’, ‘Willing to pay 2%’ and ‘Willing to pay 4%’ can be seen as p1, p2, p3 and p4. Then the 

logarithms of the odds of answering are:  

 

The proportional odds assumption is that the number added to each of these logarithms to get the 

next logarithm is the same in every case. The model states that the number of times that the logarithm 

must be added is some linear combination of other observed variables. The coefficients of the 

variables are estimated using the maximum likelihood (Grilli & Rampichini, 2014).  

This can be explained by looking at the following formula:  

𝒀∗ = 𝒙  𝜷 + 𝒆 

In this case the Y* is the unobserved dependent variable, the x is the vector of independent variables, 

the e is the error term, and the β is the vector of regression coefficients. Although it is impossible to 

observe the Y*, it is possible to observe the categories of the response, which can be seen below. 

 

The parameters u1, u2 and u3 are the externally imposed endpoints of the observable categories. The 

ordered logit model will use the observations on y to fit the parameter vector β. 

8.3. Relationships with Willingness to pay 
Since the aim of the study is to make the non-tangible benefits tangible to better include in the 

valuation  process of real estate, it is important to investigate the relationship between these non-

tangible benefits, which are the benefits of energy measures, and the willingness to pay. However, 

based on the bivariate analyses, it can be concluded that only one benefit is significant with the 

willingness to pay. This is the importance of the benefit of reducing non-energy operating costs. 

Nevertheless, more variables do have a significant relationship with the willingness to pay: the number 

of employees of the company, the agreement on the drawback that energy measures do not result in 

lower promotion and marketing costs and the environmental actions of the company. Therefore, an 

ordinal logit regression will be executed, whereby the willingness to pay is the dependent variable and 

the other variables the independent variables. Table 19 below gives an overview of the model 

variables. In this case the variables are considered as being continues. 
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Table 19: model variables 

 
Before executing the ordinal logit model, it is important to investigate if there are significant 
relationships between the independent variables (multicollinearity). It is important to investigate this, 
because those relationships could influence the ordinal logit model. This means that two or more 
independent variables strongly correlate and one of them can be explained by the model. 
Multicollinearity affects the calculation of the coefficients as they overlap and thus reduce the 
reliability of the model. Table 20 below gives an overview of the relationships between the 
independent variables by executing the Spearman’s rank correlation tests.  
 
Table 20: Relationships between independent variables 

 Importance of 
benefit of reducing 
non energy 
operating costs 

Agreement on 
drawback of no 
lower promotion 
and marketing 
costs 

Number of 
employees 

Environmental 
actions 

Importance of 
benefit of reducing 
non energy 
operating costs 

 
 

ρ. = 0.205 
Sig = 0.077 

ρ. = -0.114 
Sig = 0.332 

ρ. = -0.025 
Sig = 0.832 

Agreement on 
drawback of no 
lower promotion 
and marketing costs 

ρ. = 0.205 
Sig = 0.077 

 ρ. = -0.002 
Sig = 0.988 

ρ. = -0.122 
Sig = 0.295 

Number of 
employees 

ρ. = -0.114 
Sig = 0.332 

ρ. = -0.002 
Sig = 0.988 

 ρ. = 0.155 
Sig = 0.185 

Environmental 
actions 

ρ. = -0.025 
Sig = 0.832 

ρ. = -0.122 
Sig = 0.295 

ρ. = 0.155 
Sig = 0.185 

 

 

Dependent variable 

 Variable Description 

 Willingness to pay  0% - 1% - 2% - 4%  

 

Independent variables  

Category Variable Description 

 

Respondents’ characteristics 

 Number of employees 1 – 8 scale 

   

Importance of benefits of energy measures 

 Reducing non-energy operating costs 1 – 5 agreement scale 

 

Agreement on drawbacks of energy measures 

 No lower promotion and marketing costs 1 – 5 agreement scale 

 

Attitude and behaviour of the respondents 

 Environmental actions   12 – 46 scale 
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It can be concluded that no significant relationships occur between the independent variables, which 
means that multicollinearity does not occur. So, these variables can be used to estimate the ordinal 
regression model.  
 
Executing the ordinal logit regression has led to the results that can be seen in table 21. This table 
gives an overview of the ordinal logit model of the willingness to pay, whereby the significance, 
goodness of fit and the strength of the model itself are described. Moreover, the probabilities, 
standard errors, z- values and significances of the variables are shown and the predicted probabilities 
of the willingness to pay are given.  
 
It can be concluded that the model is significant at a significance level of 0.1, since the value of the 
significance is 0.0923. However, looking at the Nagelkerke’s rho square of the model, which indicates 
the goodness of fit of the model, it can be concluded that the value is 0.115, which means that 11.5% 
of the variation of one variable is explained by a linear regression of the others. In addition, there are 
no significant relationships between the dependent and independent variables itself, since the 
significance levels of the variables are higher than 0.1. This means that no significant probabilities of 
the relationships between the variables are found.  
 
As seen in the table, the estimates are given for willingness to pay 1%, for willingness to pay 2% and 

for willingness to pay 4%. The given estimates, which are described in section 8.2, are the intercept 

levels of the willingness to pay. If the relationships between the variables were significant, 

respondents that agree on the importance of the benefit of reducing non-energy operating costs are 

less likely to pay a higher surcharge for energy measures (β = -0.16).  The same applies for respondents 

that agree on the drawback that energy measures do not result in lower promotion and marketing 

costs (β = -0.31). On the contrary, if the relationships were significant, the higher number of employees 

a company has the more likely they are to pay a higher surcharge (β = 0.14). The same applies for the 

environmental actions (β = 0.05).  

Since only 3 respondents are willing to pay the 1% surcharge for energy measures, the logit model 
whereby the willingness to pay 1% and no willingness to pay have been merged, is investigated. 
Nevertheless, it can be concluded that this has not yielded any new insights.  
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Table 21: Ordinal logit model 

Dependent variable: Willingness to pay 

Independent variable: Number of employees, importance of benefit of reducing non-energy 
operating costs, agreement on drawback of no lower promotion and marketing costs and 
environmental actions 

 

Model Fitting 

Chi-square 7.98 

Df 4 

Sig. 0.0923 

Nagelkerke’s R2  0.115 

 

 Estimates Std. Error Wald Z value Prob. 

     

WTP >= 1% u1 = - 1.97 1.54 1.64 0.20 

WTP >= 2% u2 = - 1.57 1.52 1.06 0.30 

WTP> = 4% u3 = 1.07 1.51 0.50 0.48 

     

Importance of benefit of reducing non-
energy operating costs 

β = -0.16 0.23 0.50 0.48 

Agreement on drawback of no lower 
promotion and marketing costs 

β = -0.31 0.26 1.46 0.23 

Number of employees β = 0.15 0.11 1.87 0.17 

Environmental actions β = 0.05 0.04 2.05 0.15 

 

8.4. Conclusion 
In this chapter the probability of the possible significant relationships between the willingness to pay, 
the importance of the benefit of reducing non-energy operating costs, the agreement on the drawback 
of no lower promotion and marketing costs and the environmental actions of companies are 
investigated, by executing an ordinal logit regression analysis. Although the model itself was 
significant, no significant relationships can be found between these variables and the willingness to 
pay. In addition, the model has a low goodness of fit. Nevertheless, it is possible that some effect 
would be expected to be significant in a larger sample.  
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9. Conclusion, discussion and recommendations 
In this chapter, the findings of the literature study, semi-structured interviews and contingent 

valuation method will be discussed. The chapter starts with a conclusion followed by policy 

implications. Furthermore, the discussion and limitations will be explained. Finally, the chapter 

closes with describing the recommendations.  

9.1. Conclusion 
The aim of the study was to make the non-tangible benefits more tangible to better integrate energy 

measures in the valuation process of real estate investment of offices. The non-tangible benefits from 

energy measures and the valuation process itself were studied, as well as the extent to which energy 

measures are considered in the valuation process. In order to make the non-tangible benefits tangible, 

the relationship with the willingness to pay for energy measures has been investigated. In addition, 

other possible relationships with the willingness to pay were investigated. The lack of hard data and 

obtaining the required information that can be used directly for the valuation process is one of the 

main issues why energy measures are not or hardly considered. Especially now the amount of 

greenhouse gas emissions needs to be limited and the increased interest in energy investments, it is 

important that energy measures are better integrated in the valuation of real estate and so in real 

estate investment decisions.  

In order to provide insights in the energy transition, energy investments and the valuation process of 

real estate, a literature review was conducted. This literature review was the basis of the semi-

structured interviews with valuation experts for investigating how and to what extent energy 

measures and the generated benefits are considered in the valuation process. To make the non-

tangible benefits tangible and measurable, data were collected by asking the willingness to pay by 

means of contingent valuation survey. This with the underlying thought that if tenants are willing to 

pay for energy measures, property owners are probably more willing to invest in energy measures. In 

total, 75 responses were collected, which could be used for further analysis. Data were analyzed by 

executing a bivariate analysis and multivariate analysis. The bivariate analysis was executed to identify 

the significant relationship between the different variables one to one, while the multivariate analysis 

was performed to investigate the relationship between the significant relationships from the bivariate 

analysis from the willingness to pay. This had led to the following findings.  

From the semi-structured interviews, it can be concluded that the location, the conditions and the 
improvements of the property are the most important aspects in the valuation process. Energy 
measures are not specific considered in the valuation process of offices. However, they are considered 
as improvements of the property and reflected in the square meter price. Since the DCF method is the 
most used method for valuating a property, the benefits that directly influence the value, such as the 
non-energy operating costs and access to tax cuts, finance and subsidies are expected to be important 
according to the valuation experts. Nevertheless, the reputation and employees of the company are 
getting more and more important for companies. 

Based on the literature and semi-structured interviews, four categories were distinguished that 
possibly influence the willingness to pay; the respondents’ characteristics, the benefits of energy 
measures, the drawbacks of energy measures and the attitude and behavior of the respondents. The 
respondents’ characteristics refer to the characteristics of the tenants itself, such as branch, revenue, 
number of employees and age of the company. The benefits refer to the possible benefits that 
generate from energy measures, considering the degree of agreement and importance of the benefits. 
The drawbacks refer to the possible drawbacks that generate from energy measures, considering the 
degree of agreement and concerns of the drawbacks. The behavior and attitude refer to the behavior 
and attitude of the respondents regarding environmental and regular issues. 
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From the results of the survey itself, it can be concluded that most respondents (fully) agree and see 
the importance of the benefits, while they are neutral about the drawbacks of the energy measures. 
Moreover, tenants do some environmental actions and expect participation of other tenants with 
environmental issues. In the end it could be concluded that tenants are generally willing to pay for 
energy measures. The main reasons for the willingness to pay is to improve the health of the 
employees and to increase the satisfaction of the employees. Nevertheless, the differences in tenants 
based on the respondents’ characteristics, the degree of agreement and importance of benefits of 
tenants, the degree of agreement and concerns of drawbacks of tenants and the attitude and behavior 
of tenants could influence the willingness to pay. This has been made clear by the bivariate analysis 
whereby the possible relationships between the respondents’ characteristics, willingness to pay and 
the other variables have been investigated.  

From the bivariate analysis, it can be assumed that tenants with a higher number of employees and 
tenants who do various environmental actions are more likely to pay a higher surcharge for energy 
measures. In addition, it seems that although tenants see the importance of reduced non-energy 
operating cost, they are less likely to pay a higher surcharge for energy measures. Moreover, tenants 
who think that energy retrofit option do not result in lower promotion and marketing costs are less 
likely to pay a higher surcharge.   

Despite these findings, a more in-depth research can be helpful to investigate the possible 
relationships between the variables that do have a significant relationship with the willingness to pay, 
which is done by executing a multivariate analysis. Results from the multivariate analysis, indicated 
that no significant relationships can be found. Nevertheless, for some effect, it would be expected to 
be significant in a larger sample.  

In the end, the aim of the study was to make the non-tangible benefits more tangible to better 
integrate energy measures in the valuation process of real estate investment of offices. Although, 
previous studies already stated the difficulties in making the non-tangible benefits quantitative and 
tangible, this study also show that the non-tangible benefits themselves are not made tangible. No 
specific and clear relationships are found between the non-tangible benefits and the willingness to 
pay based on this sample. However, this study shows that there is willingness to pay for the non-
tangible benefits of the energy measures in general. 

In general, it can be concluded that tenants are willing to pay for energy measures, but it is not possible 
to explain the differences in surcharge percentages. In addition, although tenants agree with and see 
the importance of energy measures, no relationships are found.  

9.2. Policy implications  
This study showed that tenants are willing to pay for energy measures but that the non-tangible 
benefits themselves could not be made tangible. The willingness to pay of tenants is only significantly 
affected by the degree of importance with the benefit of reducing non-energy operating costs. 
Nevertheless, tenants stated that they are willing to pay for energy measures with the reasons to 
improve the health of employees and to increase the satisfaction of the employees. These results have 
implications for various stakeholders, such as the employees of a company, the tenants of offices, the 
landlords of offices and developers of offices. 

By implementing more energy measures, a good, safe and healthy working environment will be 
created for employees. In this case the employees itself feel appreciated by the company they work 
for and are probably more productive and satisfied. In addition, if the employees feel appreciated, the 
tenants will be satisfied and willing to pay a surcharge because the employees probably doing their 
work better and a higher revenue could be generated. 

Because tenants are willing to pay a surcharge for energy measures and it is clear that this percentage 
is 2% or 4%, it is possible to implement this surcharge in the discounted cash flow. This will increase 
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the value of the office building. The increased value of the building is beneficial for the landlords and 
so it is expected that landlords are probably more willing to invest in energy measures. In addition, if 
it is clear what surcharge tenants are willing to pay, it is possible for the landlords to make a calculation 
of what energy measures can be taken to keep it profitable. 

In addition, the developers of offices should implement energy measures in their redevelopment 
projects and new development projects, since energy measures are considered as important 
investments in offices, generating benefits for landlords, tenants and the employees.  

9.3. Discussion and limitations  
The results of the study showed that tenants are generally willing to pay for energy measures. 

Although the respondents stated that their willingness to pay is based on improving the health of 

employees and increasing the satisfaction of employees, no specific, clear relationship can be found 

from the analysis itself between these benefits and the willingness to pay. Nevertheless, significant 

relationships were found between the number of employees and the willingness to pay, between the 

importance of the benefit that energy measures reduce the non-energy operating costs and the 

willingness to pay, between the agreement on the drawback that energy measures do not result in 

lower promotion and marketing costs and the willingness to pay, and the environmental actions of 

tenants and the willingness to pay. However, it must be said that these relationships are not that 

strong. What the respondents indicate (improving health and increasing satisfaction as main reasons 

for willing to pay) and what the analysis show (no significant relationships between these variables 

and willingness to pay) is not the same. Therefore, the results of this study should be carefully 

interpreted. In the end, the tenants are willing to pay for energy measures in general, although the 

difference in the willingness to pay cannot be explained.  

Since many respondents belong to the business services branch, it cannot be said that the sample is 

representative for tenants of offices in general. It is not possible to draw a conclusion for all the 

tenants of offices, especially since only 25% of the respondents is from other branches. Therefore, the 

outcomes of the study cannot be generalized and should be interpreted carefully. The outbreak of 

COVID-19 has also restricted this study. Due to COVID-19 it was difficult to get response from 

companies, since they were busy running their own business. This has partly led to the relatively small 

sample of this research which is another limitation.  

9.4. Recommendations 
For future research, it is important that the limitations of this study will overcome. This means that it 

is important that researches do have a larger sample. Researchers should try to receive a larger sample 

to do a better and deeper analysis of the relationships between the non-tangible benefits, the 

respondents’ characteristics, drawbacks of energy measures and the behavior of the respondents with 

the willingness to pay. In this study, various relationships are not significant, while there is a possibility 

that, if the sample is larger, the relationships will be significant.  

Furthermore, a more diverse sample can also be used in the future research. By having a more diverse 

sample, more and better conclusions can be made about the tenants of offices in general or about 

specific branches. Since most respondents are from the branch business services, no clear conclusions 

can be made about the other branches or tenants of offices in general.  

Moreover, for future research it would be helpful to give a better description of the subject of the 

questionnaire in advance when contacting respondents. It is important that the respondents 

immediately know the subject of the study and can decide if they want to participate in the 

questionnaire or not. This could help in getting more fulfilled questionnaires.  
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Finally, it is recommended to use a questionnaire that is shorter, with less Likert scale questions. In 

the current questionnaire, there were many questions asking for benefits, drawbacks and statements 

to be ranked, by means of Likert scale. If this could be limited in further research, probably, more 

respondents are willing to fill in the whole questionnaire.   

In the end, the aim of the study was to transform the non-tangible benefits and benefits into 
quantitative cost factors to better integrate energy measures in the valuation process of real estate 
investment of offices. It can be concluded tenants are willing to pay for energy measures and that the 
surcharge they are willing to pay is also clear. However, there are no relationships between the non-
tangible benefits and the willingness to pay, which means that the non-tangible benefits themselves 
are not made tangible. This requires more and deeper research. In the end, the study does show that 
tenants are generally willing to pay for energy measures with improving the health of employees and 
increasing the satisfaction of employees as main reasons. These findings could support landlords to 
invest in energy measures and is good for the environment.  
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Appendices 

 

Appendix A - Interviews 

Interview 1 
 
Valuation analysis in general 
Before executing the valuation, all available information from the building itself is required from the 
client. This information includes for example drawings, rent agreements, possible particularities, the 
end date of the valuation etc. After obtaining and investigating all the information, a date is scheduled 
when the valuation will take place.  
 
During the valuation itself, a checklist will be drawn up. This checklist consists of different parts; 
building technical part, energy label and comments. The comments are not incorporated in a model 
but in the square meter price.  
At the time the valuation will be executed, the current use of the building is not considered. 
 
After executing the valuation, a meeting will be planned with the owner to discuss some findings and 
ask questions to the owner. Questions regarding the last improvements, overdue to maintenance, 
planned maintenance or improvements and sustainability measures will be asked. The answers 
questions will be included as a description in the valuation report. 
 

Differences in valuation method among type of real estate 
There are no specific differences in the valuation method of different types of real estate. However, 
the valuation will be adjusted based on the different spaces a building has. A certain type of real 
estate, such as an office has other spaces than for example a retail property. But in general, the 
valuation is the same, both the valuation model and the valuation report. If the building is rented out, 
the financial models will be used, considering the investment value and rental flows. 
 

Financial models 
Financial models that will be used are the gross initial yield, net initial yield and discounted cash flow, 
whereby the discounted cash flow uses time periods of 10 or 20 years. 
 

Energy measures 
In general, energy measures are not considered in the valuation model of buildings. The only way in 
which energy measures are included (kind of) in the valuation is by overdue to maintenance or new 
planned improvements of installation. This can be done for example, in the discounted cash flow after 
5 years. In addition, energy measures are not considered a certain sustainability measurement, the 
same happens when for example, the roof needs to be replaced. This is also not considered in the 
rental price. It is seen more as an improvement of the building.  
 
The savings on energy are also not considered because it only affects the tenants.  It is seen separately 
form the use, because the moment the building is empty, there are no user charges.  
 

Non-tangible benefits 
In principle, the improved employee health, productivity and satisfaction has little to do with the 
building itself, but more with the interior of a building. It must be seen separately from the building 
itself; spaces are used differently according to the type of tenant. The same applies for the higher 
retention of the tenants, which could be seen as farfetched.  
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The access to tax cuts, finance and subsidies are really important. However, these are more important 
for the owners of the building. As valuer it is not possible to assign value. Valuers assume the current 
state of a building and not something that may come. Tax cutses and subsidies will not be considered 
in the valuation process of a building.  
 
The non-energy operating costs, such as the insurance, water and maintenance are good to consider 
but, little attention is paid to them in reality. Tenants of offices do not pay attention at all. They look 
first to the rental price and if this price is satisfactory and everything is arranged, then they will start 
thinking about the insurance, water and maintenance costs. There are some tenants, who ask for the 
operating costs of the building, but this is difficult to determine, because every tenant use the space 
in a different way. 
 
The occupancies will probably not getter higher, when integrating energy measures. Most of those 
systems are already in the basement and almost no tenant will rent space in the basement of an office. 
In addition, nowadays the systems are small, so there is probably little profit to be made.  
 
Higher rental and sales prices are off course very important. Hereby the long-term vision of the 
company is important. Sometimes, even when the return of a sustainable building lower than a less 
sustainable building, companies prefer to choose the sustainable building. The image and prestige is 
hereby an important aspect.   
 
The improved risk management are hard to determine, as valuers have nothing to do with the 
contracts for water or energy. The user charges are for the tenants depends on the amount of people 
that use the office. But by making the returns of energy measures visible for the tenants, tenants could 
be indeed more aware of the benefits of energy measures.  
 

Conclusion 
For the valuation of real estate, gross initial yield and net initial yield (rental value capitalization) in 
combination with the discounted cash flow method will be used. These models will be used for all 
types of real estate although the importance of aspects differs per type of real estate. Moreover, it 
depends on the complexity of a building.  
 
In general, it can be concluded that energy measures are not specific considered in the valuation 
process of offices. However, energy measures can be seen as improvements of the building and 
improvements of the building are considered in the valuation part. 
 
The improvements of the building are included in the overall picture, which is reflected in the square 
meter price.  It is not possible to assume that a tenant will pay more rent for a certain installation, 
because something in the charges is noticed. If a tenant uses less, the tenant has also a lower return 
and so less benefits of it. 
 
Valuation experts and real estate managers only consider the value of the building in the current state 
and when it is not in use. They further focus on upgrades and returns.   
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Interview 2 
 

Valuation analysis in general 
2 methods that are applied in the calculation model are the gross initial yield and net initial yield 
(rental value capitalization) in combination with the discounted cash flow method, which apply for all 
types of valuations.  
 
Depending on the complexity of the type of real estate, one of the methods will be used for the client. 
For a small shop building, no DCF method will be used, however for an office building with 100 
different tenants, a DCF will be used whereby it is easy to see what happens every year. By using the 
gross initial yield and net initial yield there is only one measure moment. The discounted cash flow 
provides more insights into which year something is happening. With this method it is possible to do 
reservations for money that are needed in the future, such as the required investments for offices to 
upgrade office buildings to label C.   

 
Differences in valuation method among type of real estate 
In principle, there are no differences between types of real estate, although the importance of the 
aspects are different for the type of real estate. In addition, it depends on the complexity of a building.  
 
Financial models 
Financial models that will be used are the gross initial yield, net initial yield and discounted cash flow. 
 

Energy measures 
For making a building more sustainable, a business case for each object will be made. With this 
business cases it will be investigated if an investment will be pay back in a certain period of time. 
Appraisers use two ways to estimate the impact of making a building sustainable on the rental price 
of tenants. One way is to value the existing building. An estimation will be made about the amount of 
money needed to invest in sustainability measures and the ultimate value when the investments are 
taken.  In this case, the value of the building is the future value minus the investments. Another way 
is to value a particular starting point, which will be a fictive situation, whereby the investment is 
already done. Two situations will be calculated, the current state of the building and the state of the 
building after the investments. For the future end value, the investment costs will not be considered. 
 
Nowadays sustainability is very important, but other factors are just as important. Factors such as the 
accessibility or the location determine the value of the property to a large extent. A good and well 
accessible location can ensure that tenants want to rent there and are willing to pay more, which 
results in a higher return for the owner. First, sustainability was more marketing, now sustainability is 
more the standard. This is also the reason that only a BREEAM certification is not enough anymore. 
More and more sustainability certificates are getting attention such as WELL and LEED. 
 
However, when applying energy measures, the financing of the banks is important. For banks, 
sustainability is just one of the 12 topics. All those topics have the same weight. Therefor it is difficult 
to determine the willingness to pay more for a sustainable building. The same applies for the valuation 
as the financing of a sustainable building.  
 
In addition, the various tenancy terms of tenants can be considered in the DCF method and so the 
valuation process. The requirements, duration and contracts of tenants are known. The market value, 
the willingness to pay and the risks are estimated. Therefore, this can be considered in the valuation 
process. A risk could be that a tenants is leaving the building and a period of vacancy will take place. 
This period will be estimated based on references and is considered in the valuation as rectification. 
Determining the vacancy period hard to determine as this is not tangible.  
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Many tenants think it is important to move into a building that is sustainable. Everyone is getting more 
aware of the importance of sustainability. But of course there is a certain boundary which is 
determined by other (conventional) factors. For example, the new office building of Transavia at 
Schiphol is very expensive and very sustainable. They are owning or renting that building to show that 
they are doing great and taking leadership in going sustainable. On the contrary, they are doing 
business in flights which is totally not sustainable. It can be concluded that the underlying thoughts of 
a tenant are totally different in going sustainable. Hereby, image is an important factor.  
 
In the end, the tenant will always consider the total amount of accommodation costs. That is the only 
thing the tenant matter, whereby all-in charges are important to consider. If the owner manages to 
make the building so sustainable that energy costs are reduced, the tenant is willing to pay more rent, 
but also up to a certain limit.  

 
Example: an office building at the edge of the Zuid-as in Amsterdam.  
The market rental price of a building at the Zuid-as is among €340 per m2 at that moment, while the 
current building is an old building and the tenant is too small for the building. The tenant is going to 
move and the owner of the building wants to upgrade the property. For the owner of the property, 
this is a natural moment to upgrade the property as there is no tenant. In this case 3 ambition levels 
are submitted to the owner of the property with various sustainable measures. These sustainable 
measures are reflected in the value of the property.  
 
At that moment it was difficult to determine what to do. There was vacancy at the Zuid-as and the 
market was totally different than the current. Tenants had enough choice. They had the choice 
between paying more than €340 per m2 for this future sustainable building, not located at the Zuid-
as, less facilities and bad parking facilities or an office building which is less sustainable, but have better 
facilities, located at the Zuid-as and a lower price per m2.  
 
Due to the higher price of the sustainable building, the period of searching a tenants is longer, there 
is a longer period of vacancy, but probably there are tenants who are willing to pay this price, because 
of image and reputation.  However, in the end, the price will not be much higher than the €340 per 
m2.  
 
Example: making a supermarket more sustainable in 2 scenarios  
By making a supermarket more sustainable the current situation of the building and the future 
situation with sustainable measures will be investigated. The direct and indirect returns are 
considered then. The direct returns can be made easily visible in the cash flows of the DCF method. 
Subsidies can be considered and agreements are taken between the owner and tenant. In the 
valuation, the gross initial yield and net initial yield will be considered. The rectification in the gross 
initial yield and net initial yield can be positive and negative. Positive are the revenues from the 
subsidies or the cost savings due to for example solar panels. In this case, this is guaranteed subsidy 
for 15 years and is therefore incorporated into the DCF model which is the direct return. Determining 
the indirect return is more difficult.  

 
Non-tangible benefits 
Looking at all the non-tangible benefits, it can be stated that they all have a certain interest. However 
some factors are more important than others. The improved employee health, productivity and 
satisfaction are getting more and more importance, although the access to tax cuts, finance and 
subsidies are more important.  
As being the owner it is important to consider if an investment will be reoccupied. The question which 
could rise is: Has a sustainable building a higher market value than a building which is not sustainable. 
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This question is difficult to answer in practice as sustainability is getting the new standard. As being 
the owner it is required to invest to retain at the same standard level. If this will not happen, it is not 
allowed to use the building and the land use as office will be canceled.  It is difficult to determine the 
sustainability level, because everything is related and sustainability is also involved in other aspects.  
 
For the risk mitigation, an important aspect is the awareness. Hereby the adjustment of the 
installations but also the consumption is important. It is important to know how a building is used.  
 
Looking at the non-energy operating costs, the disadvantage of valuating real estate is that only 
capitalization of rent is included. Operating costs are included but not the energy part of it. It is all 
about energy but it is not directly integrated in the valuation of a building. It is indirectly incorporated 
in the ratio between and energy component.   
 
It can be concluded that higher occupancies, higher tenant retention and higher rental and sales prices 
all indirectly have value for the real estate. 
 

Research advise 
In the end, it could be helpful to have a look at the different types of tenants, the tenant-owner 

construction and also the different tenancy terms of tenants. Green lease construction can be 

interesting to look at. It is interesting to investigate the effect of lowering the energy costs, whereby 

the tenants needs to pay more to the owner but still have the same return. Moreover, it could be 

interesting to investigate who is taking the initiative when doing sustainable improvements, the 

tenants or the owners of the buildings. Important to consider is the different tenant terms of tenants.  

In addition, it is interesting to investigate which benefits are preferred by the tenants.  

 

Conclusion 
For the valuation of real estate, gross initial yield and net initial yield (rental value capitalization) in 
combination with the discounted cash flow method will be used. With the DCF method more and 
deeper insights such as the tenancy terms of tenants can be given. These models will be used for all 
types of real estate although the importance of aspects differs per type of real estate. Moreover, it 
depends on the complexity of a building.  
It can be concluded that it is not possible to consider energy measures in the valuation process as 

there are no energy measures at the moment when the valuation take place. Despite that it is 

possible to estimate the impact of making a building sustainable by making a business case. 

This can be done in two ways. One way is to value the existing building. An estimation will be made 

about the amount of money needed to invest in sustainability measures and the ultimate value when 

the investments are taken. The other way is to value a particular starting point, which will be a fictive 

situation, whereby the investment is already done. Two situations will be calculated, the current state 

of the building and the state of the building after the investments.  

It can be concluded that although sustainability is important, other factors such as the location or the 

accessibility are just as important. In addition, reputation is an important aspect for going sustainable 

for some companies. In the end, the tenant will always consider the total amount of accommodation 

costs. That is the only thing the tenant matter.  
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Interview 3 
 
Valuation analysis in general 
The location of the office building is the most important aspect and what is included first. Other 

aspects which are considered are the usage of the building, the maintenance, the internal quality and 

surfaces. Moreover, the surroundings, vacancy, the dynamics in the micro and macro market in the 

Netherlands and references in the neighborhood are considered. All these factors play a role in the 

valuation of real estate.  

Differences in valuation method among type of real estate 
In principle, the same methods will be used, although certain characteristics are more important for a 

certain type of real estate. For an office, for example, the number of parking spaces and the distance 

to public transport are important. The energy label is also more important in offices. For shops, for 

example, it is important on which part of the street it is located, what is the quality of the building 

inside, what kind of floors are there, is there a basement, how long is the plinth, what is the floor load, 

the logistics.  

Financial models 
Financial methods which will be used are the gross initial yield, net initial yield and discounted cash 

flow method. In addition, also the information from the comparative value per m2 will be used, 

although it cannot be used directly 1 on 1.  

Energy measures 
Energy measures are very hard to determine explicit. However, it is included implicit due to the 

interest of sellers such as pension funds. The group of buyers is bigger, while small tenants are more 

interested in the rental price. Big tenants such as the RABOBANK, Unilever or ING thinks it is important 

to rent a sustainable building, whereby marketing is seen as an important aspect. 

Non-tangible benefits 
The tenants retention and tenants prices are really important. The improved employee health, 
productivity and satisfaction are hard to measure. The real estate market is very heterogenic, every 
building is different and are not the same. It is hard to determine all the non-tangible benefits with 
hard data. Moreover, it is difficult to estimate to what extent subsidies can be included in the future.  
 
As valuer the future value of the building after the investments will be calculated and also shown to 
the owner of the property, which makes the difference clear.  In the end it will remain difficult to make 
non-tangible benefits tangible. The nicer a building will be, the higher the rental price will be.  
 
Currently, the energy costs are paid by the tenant and the owner has interest in the value. The energy 
costs on total housing are still very low and is a small percentage. This is not going to affect the costs 
of tenants or the building that much. Maybe in the future, when energy is likely to become more and 
more expensive and the demand for energy will become higher.  
 
Research advise 
The satisfaction of the use of a building has not only to do with energy. Energy is just one of the 
several aspects that are important. In addition, regulations are important to consider, such as the 
costs for a C-label office building. It needs to be integrated in the valuation of an office building.  
 
Moreover, the margin of valuation is already quite large. For commercial property, a building valued 
at 10 million can be sold for 9 or 11 million. That is why it is difficult to say if an investment of for 
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example €300.000 will be paid off.  The margin is very high. It also depends on the type of real state, 
small private investors have less affinity with it. 
 

Conclusion 
The location of the office building is the most important aspect and what is included first in the 

valuation process of real estate. For the valuation process of real estate the financial method which 

will be used are the gross initial yield, net initial yield and discounted cash flow method. These 

methods will be used for every type of real estate, although certain characteristics are more important 

for a certain type of real estate than others. In addition, also the information from the comparative 

value per m2 will be used. 

It is hard to determine the non-tangible benefits with hard data. This due to the fact that the real 

estate market is very heterogenic, and each building is different and not the same. The tenant 

retention and tenant prices can be seen as really important non-tangible benefits as these factors 

directly influence the DCF method.  

It can be concluded that energy is not considered enough in the valuation process of real estate. This 

because the energy costs are still a small percentage of the total costs. However, when the demand 

for energy is increasing and energy is becoming more expensive, energy can be an important factor in 

the valuation process in the future.  
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Interview 4 
 
Valuation analysis in general 
First, it is important to determine the goal of the valuation. It is important to know for what building 
and why a valuation will be executed. Different goals for executing a valuation could be related to 
fiscal purposes. One purpose for valuation could be that the owned company will be sold. So, a change 
from box 1 to box 3. Another purpose could be financing valuations. For example, when a bank wants 
to provide a mortgage. Further, purposes could be purchase valuations or to check whether the rent 
is in line with market conditions.  
 
After determining the goal of the valuation, it is important to obtain all the needed information. This 
information consists of different documents, drawings, insurance premiums, overview of major 
maintenance, lease contracts, zoning plans, energy labels or possible soil investigations. Most of the 
information is obtained from the owner, accountant or kadaster. Remarks will be made about the 
information that is not available.  
 
After executing the valuation, itself, financing models such as the gross initial yield, net initial yield will 
used and calculated. In addition, reference projects will be investigated. The valuation report will be 
made complete and will be send to the second valuation expert. This expert reviews the report and 
looks if the report is plausible and meet he current market conditions. 
 
In general, there are different internal and external factors which will be used in the valuation. 
Examples of factors are the state of the maintenance, routing in the building, ratio build-up surface 
and plot size, parking standard and accessibility by car or public transport.  

 
Differences in valuation method among type of real estate 
The valuation method will not differ per type of real estate. The set-up of the valuation report is the 
same. However, the market and the description of the construction situation is different.  Every 
valuation report must meet the requirements of the NRVT who described all the minimum 
requirements.  
 

Financial models 
The financial models which are used are the gross initial yield, net initial yield and discounted cashflow. 
The discounted cash flow is more elaborated and better reflects the cash flows. The discounted cash 
flows better reflect the reality. Looking at the gross initial yield and net initial yield, it can be concluded 
that almost always the net initial yield will be used. In the net initial yield, the exploitation costs are 
considered and therefore the actual value is presented. 
 

Energy measures 
In general, energy measures and the energy label of the building are considered. The energy measures 
are considered in the rental price and the square meter price.  Mostly, two scenarios will be outlined, 
the current situation and the estimated situation after the investments.  Based on the difference 
between those situations, the feasibility of the investments will be investigated. In the current 
valuation of the office building itself, no assumptions can be made. So, the estimated situation will 
not be valued.  
 

Non-tangible benefits 
It is difficult to determine these factors, as these are quite subjective. Despite that there is a certain 
connection between these benefits, the higher rental price and so a higher value of the building. In 
general, energy installations or retrofit options do provide value for the building, but the increased 
value by the interior is questionable. It has all to do with the willingness to invest of the owner. If an 
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owner does not want to invest, it hinders the marketability, the popularity, the rentability and in the 
end the value of the building.  
 

Research advises 
Make sure that many tenants will be asked. It is important to ask many tenants to fill in the 
questionnaire, because tenants are really different and have different views and visions regarding 
energy issues and use buildings different. The more tenants that will be asked, the better they will be 
represented.  
 

Conclusion 
Before doing the valuation, it is important to determine the goal of the valuation. A valuation can have 

different goals and it is necessary to know for what building and why a valuation will be executed.  

For the valuation itself, the net initial yield (rental value capitalization) and discounted cash flow 

method will be used the most. These models will be used for all types of real estate although the 

importance of aspects differs per type of real estate. The discounted cash flow gives deeper insights 

in the cash flows and with the net initial yield, the exploitation costs are considered and therefore the 

actual value is presented. 

Energy measures and the energy label of the building are considered in the rental price and square 

meter price. Based on the difference between the current situation and the estimated situation after 

investments, the feasibility of the investments will be investigated. 

It can be concluded that energy installations and retrofit options do have benefits and provide value 

for the building. However, it depends on the willingness of the owner to invest in energy measures 

and tenant to pay higher rents. 
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Interview 5 
 

Valuation analysis in general 
The valuation starts when with a request to value a property. After this request, it is important to 
make an inventory of various aspects such as the lot, surfaces, dimensions of the building, state of 
maintenance, energy measures, drawings, additional costs, energy costs etc. The state of energy and 
energy label itself is mentioned separately in the valuation. All these aspects are important for the 
valuation of real estate. The information will be obtained from the client and land register.  
 

Differences in valuation method among type of real estate 
There are various ways to value a business property. The way which is used often is using the square 
meter price. In this case, the price per square meter is fixed and will be multiplied by the number of 
square meters.  
 
In general, valuations are comparable and do not differ per type of real estate. Although the focus on 
the aspects and characteristics differ.  For example; with a house the district in which it is located is 
more important, while for a business property it is more important that it is located close to a highway. 
Hereby, location is a very important aspect.  
 

Financial models 
The GIY is the most used method. In more specific cases, other methods like the NIY and discounted 
cash flow will be used. 
 

Energy measures 
Energy measures are mainly included in the price per square meter. It is seen as an upgrade. If the 
energy costs of a building are low due to energy measures, you get a higher rent per square meter. A 
higher square meter price results in a higher return and a higher valuation of the property. Nowadays, 
most lease contracts already include clauses that require parties to agree on energy and sustainability 
goals. For example: in a ROZ contract, this is already standard. As a result, the goals and agreements 
on energy and sustainability among parties, such as the tenant and owner, are discussed on a regular 
basis. For small parties, this will not make that much sense, but large parties will certainly pay 
attention to this.  
 

Non-tangible benefits 
The non-tangible benefits are difficult to consider, as they are difficult to measure. The reasoning that 
if tenants are willing to pay more for energy measures, it will be possible to invest more in energy 
measures and thus increase the value of the property is logical. Although the reputation and imago of 
a company is probably the most important factor. For small companies this will not make much 
difference, it is important to focus on large parties.  
 
Important other aspects could be the health and satisfaction of employees, but also the access to 
subsidies. As a result of this access, energy measures will be easy to finance. The disadvantage is that 
not everyone knows about the existence of different subsidies.  
 

Example Arriva: 
It is already stipulated in the lease negotiations that the landlord must corporate in order to invest in 
energy measures. This is not only due to the energy bill, but also for the working employees. In 
particular large parties focus on energy measures. Smaller companies not think this is so important 
until it becomes mandatory. A building that is well insulated and meets today’s requirements is 
obviously more valuable than a building that is not insulated and does not meet today’s requirements.  

Conclusion 
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The GIY is the most used method to value real estate. In more specific cases, other methods like the 
NIY and discounted cash flow will be used. Energy measures are mainly included in the price per square 
meter. It is seen as an upgrade. If the energy costs of a building are low due to energy measures, you 
get a higher rent per square meter. 
 
The image and reputation of a company is probably the most important factor non-energy factor to 
invest in energy measures. For small companies this will not make much sense, but for larger 
companies it is important to focus image and reputation. 
 
Other aspects that could be important are the health and satisfaction of employees, but also the 

access to subsidies. As a result of this access, energy measures will be easy to finance. The 

disadvantage is that not everyone knows about the existence of different subsidies 
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Interview 6 
 

Valuation analysis in general 
A valuation starts with a question to value from the client, in which the purpose of the valuation is 
determined. As a result, an order confirmation will be done including the rates. Once the order 
confirmation has been signed by both parties, an appointment is scheduled for the valuation. Prior to 
the valuation, several investigations will be done. Kadaster Data and zoning plans will be investigated. 
Not all the information is received from the client. Information that is obtained from the client is 
ususally lease agreements and building drawings. All other information is requested from open 
sources or subscripted sources.  
 
Once all the information has been obtained, the valuation itself take place. When this is done the 
valuation will be executed in a report. This report includes the purpose of the valuation, the valuation 
guide lines and whether it complies with international or European standards. Objectives of a 
valuation can be financing, purchase, sale, tax cuts purposes such as from company assets to private 
or in the context of inheritance. These purposes are different purposes for which an appraisal is carried 
out, but with an eye on the market value. The valuation does not differ per objective, the value 
definition is always the market value.  
 

Differences in valuation method among type of real estate 
In principle, all valuation methods can be used for any type of real estate. However, in the case of 
residential properties, for example, more use is made of the comparative method. In this case, 
properties that are comparable in terms of style, year of constructioin, location in the area will be 
compared.  
 
The structure of the report remains the same for every type of real estate. However, the use of the 
financial valuation models can differ. For residential properties often the comparative method will be 
used, while for other type of real estate also the GIY, NIY and DCF method will be used. For residential 
properties often the comparative method will be sued as there is a lot of reference material. 
Moreover, a lot of attention is paid to the object itself and the location of the object. This is different 
compared to commercial real estate, which differs more and are heterogeneous. In this case the 
comparative method can not be used. For commercial properties, the location and cashflows are 
important. This will be monitored in the GIY, NIY and DCF method. When there are many cash flows 
and different tenants contract, the DCF method is the best method to use.  
 

Financial models 
For commercial real estate, such as offices, the GIY, NIY and DCF method is the most commonly used 
method. 
 

Energy measures 
It is important to consider energy measures t in the valuation of real estate, for example the 
requirement that offices need to meet energy label C in 2023. An upgrade or future investments can 
be considered as correction index in the valuation. In this way the future investment for taking energy 
measures will be considered in the valuation of the building now. In additions the wishes of an owner 
regarding future investments can be included in the valuation at this moment.  
 

Non-tangible benefits 
Non energy cost factors certainly do represent an added value, but this is often not or only to a very 
limited extend reflected in the value of real estate. As appraisers, the hard data is the most important. 
So, if a tenant is actually willing to pay more for these benefits, this ultimately leads to a higher value 
of the property. Indirectly, some aspects will already be included in this rent. However, for real estate 
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that has not been rented out yet, the investor wants to rent out the property as soon as possible, 
preferably against a good price.  
 
Since the previous real estate crisis, a lot of office buildings have become vacant. As the economic 
crisis began to recover, the offices mainly located in the major cities at the A-sites were the first to 
rented out again. After the majority of these A-sites were rented out, more and more offices at the B-
sites started to gain interest. In this case investors and owners of buildings are willing to invest in the 
real estate, such as energy measures to make it more attractive for the potential tenant and to ensure 
that the office building is not vacant. In the end the degree of vacancy partly determines the 
willingness of investors to invest in office space. Location is the most important issue in property 
valuation.  
 
In principle, the health and satisfaction of employees, image and reputation and access to subsidies 
are the most important factors that could be important for a tentant to pay more rent for investing in 
energy measures. 
 
Image and reputation is certainly an important factor, which is not only the fact with commercial real 
estate but also with residential real estate. Objects that are more sustainable and have more energy 
measures are generally rented out more quickly.  
 
In addition, access to grants and finance is also certainly an important factor. If there are actual subsidy 
possibilities, they will certainly be used. This because it saves a lot of investment costs. Moreover, 
agreements between tenants and owners will be made. A good landlord listen carefully to the wishes 
of the tenant and works closely with them. Especially if the landlord wants to build a long-term 
relationship with the tenant. Besides the owner, the tenant itself can also invest in energy measures. 
 

Discussion about market forces 
The market force plays a major role in the willingness to pay in energy measures of offices. The market 
is determined by supply and demand. If there is a high degree of vacancy tenants have more choices 
and landlords have to do more to get and keep tenants in their offices. As a result, landlords are willing 
to invest in energy measures to distinguish themselves from other landlords. So investments, that 
directly benefit the tenants are also certainly important for the landlord. But, if there is a high demand 
an little supply, then the landlord may be passive. The landlord will get his offices rented out anyway. 
In this case the landlord is not willing to invest if that does not result in more return. It can be 
concluded that the supply and demand is very important.  
 
In addition to the direct return, which is the rental income from real estate, the indirect return such 
as value development of the real estate is just as important. Therefore, it is important to continue to 
invest in real estate to keep your real estate on value. Furthermore, the European laws and regulations 
that are imposed on sustainability and energy is of course an important aspect. This has resulted in an 
increased interest in circular economy and will lead to an entire transition of the real estate.   
 
Image plays a very important role in this. More and more companies want to play a role in this, by 
becoming CO2 neutral as company. Therefor companies are choosing to rent offices that meet the 
energy requirements. A change in the world is coming. It is no longer about making as much profit as 
possible, but there is also an increasing consideration for future generations.  More and more 
landlords anticipate on this with their vision. They see that this will become standard in the future and 
do not want to lag behind the market. That is the reason why many properties are already in transition 
to energy neutral, which will become standard in the future. As landlord it is possible to wait to invest 
until it becomes mandatory as it is the case in 2023. However it is also possible to choose to invest 
more money for the long-term. As a result, that no investments are needed for the next 20 years.  
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Besides this trends and developments in the market are important. Especially what is happening with 
the COVID-19 virus right now. This affects the market the supply and demand for using offices. Maybe 
people want to work from home more often after this virus. Then it is important for a landlord that 
their office space will still be rented out in the future.  
 

Tips 
Investigating the relationship between tenants and landlord could help in this study. It can be 
necessary to approach a party that knows the market from two sides, the tenant side and the landlord 
side. Moreover it can be helpful to look at parties who are active in the mediation of landlords and 
tenants. They know the entire market and can probably indicate exactly what tenants in a certain 
region consider as important and how landlords deal with this.  
 
It is helpful to investigate which trends and developments landlords or mediation parties in the market 
see in soft criteria, such as employee satisfactions, sick leave, image etc. Furthermore, it is important 
to specify your target group more precisely. The potential respondents need to be representative for 
all tenants.  

 

Conclusion 
For commercial real estate, such as offices, the GIY, NIY and DCF method is the most commonly used 
method. While for residential properties the comparative method is the most used. An upgrade or 
future investments, such as energy measures, can be considered as correction index in the  valuation. 
In this way the future investment for taking energy measures will be considered in the valuation of 
the building now. 
 
Non energy cost factors certainly do represent an added value, but this is often not or only to a very 
limited extend reflected in the value of real estate. As appraisers, the hard data is the most important. 
Nevertheless, the health and satisfaction of employees, image and reputation and access to subsidies 
could be reasons for a tenant to pay more rent in exchange for energy measures. 
 
The market force plays a major role in the willingness to pay in energy measures of offices. It depends 
on the demand and supply for offices if an investor is willing to invest in energy measures. In the end, 
both the direct return, which is the rental income from real estate, and the indirect return such as 
value development of the real estate are important for the investor.  
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Interview 7 
 
Valuation analysis in general 
The purpose of the valuation is (in the most cases to determine a market value (waarde economisch 
verkeer WEV). This is the price of an immovable property that a reasonable seller and a reasonable 
buyer would agree upon a sale after careful preparation. The actual appraisal consists of a visual 
inspection by an appraiser and the elaboration of an appraisal report. The entire process must comply 
with the requirements of European Valuation Standards (EVS) or International Valuation Standards 
(IVS). The appraiser in question must have a registration in the NRVT.  

 
Differences in valuation method among type of real estate 
In principle there are no differences among the type of real estate when it comes to leased or to be 
leased property. Either a comparison is made with transactions of comparable properties, or a market 
rental value is determined which is discounted. However, nuances are used in approaching market 
rents. Examples are the housing valuation system (WWS) for social housing and the ITZA method for 
retail property. 

 
In the case of office properties, the relationship between actually lettable floor areas and other spaces 
(communal areas) often plays an important role. Furthermore, location, environment, accessibility, 
parking facilities, public transport, sustainability, appearance, state of maintenance, age, current 
tenants and delivery level are important in the overall appraisal process. 

 
Financial models 
As far as regular office properties are concerned, these are in particular the GIY/NIY (gross initial 
yield/net initial yield) method, the DFC (discounted cash flow) method and the comparison method. 
There are more possibilities, but for regular office objects these are generally used (for an 
approximation of the WEV). 

 
Energy measures 
If the current sustainability is not sufficient with regard to future requirements, an indication of the 
costs of the sustainability measures to be taken will usually be provided, if not actually known. 

 
Non-tangible benefits 
In principle non-tangible benefits will not be considered, because these are difficult to make 
transparent. However, this does happen when we are talking about fully energy-neutral buildings in 
which there are significantly less energy costs for tenants. In my view, in any case, if measures are 
taken to save costs for a tenant, this should (partly) benefit the rent and thus the value of the property. 
 
A higher satisfaction of employees will lead to reducing employee costs. This can reduce the costs for 
recruitment, retention and staff allowance costs. Office users like to sit in a representative location in 
order to attract people more easily. Moreover, access to tax cuts, finance and subsidies will lead to 
deductions that are applicable for office objects.  
 
Instead of lower operating costs, maintenance costs and sustainable office objects are generally much 
higher because of the often experimental and infrequently used systems.  
 
In general, a sustainable building is important in the investment decision. This is not so much because 
higher rental value is realised, but because the property is simply more rentable (less chance of 
vacancy). In addition, the chance of future mandatory costs to make the property more sustainable is 
lower. 
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Conclusion 
 
Usually, sustainable systems are considerably more expensive to purchase, maintain and replace 

than traditional systems. They are often still experimental installations and are not yet sufficiently 

applied/developed. In my opinion, this aspect of sustainable measures in offices is the biggest 

bottleneck. High purchase costs, high maintenance costs and often disappointing returns. 

However, progress is being made. In addition, the pressure on sustainability will increase further, so 

that the energy transition will gradually continue. 

The resulting problem is comparable to the 'asbestos problem'. Legislation and regulations were 

aimed at reducing the amount of asbestos present. However, it is precisely those locations where 

there is sufficient capital/cash flow to be able to decontaminate that this is often no longer 

necessary or has already been done, while the locations in question (in this case obsolete office 

buildings) have no capital to invest. 
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Appendix B - Enquête contingent valuation 
 

Dear respondent, 

I am Bas Martens and currently I am working on my graduation research of the master Urban Systems 

& Real Estate at the University of Technology in Eindhoven. With my graduation research I am focusing 

on the effects of energy measures in offices.  The main aim of the study is to make the effects of 

energy measures more visible and tangible so that energy measures are included more and better in 

the valuation of real estate.  

This study take place from May 2020 till June 2020 and filling in the questionnaire will take 

approximately 10 minutes. The questionnaire consists of 21 questions divided into 4 chapters. The 

first chapter consists of questions about your company itself. In chapter 2 questions related to energy 

issues will be asked. Chapter 3 consists of questions about the willingness to pay for energy measures 

and the questionnaire will end with questions about your attitude as company towards environmental 

issues. 

In order to ensure that the questionnaire remains confidential. The findings of the survey will be 

analyzed anonymously, with individual responses not identifiable. Participation in this study is 

completely voluntary and the data will only be used for research purposes.  

Thank you for your participation, especially during these COVID-19 times. If you are interested in the 

results, do not hesitate to contact me! 

 

Kind regards, 

Bas Martens 

 

 

Bas Martens 
b.e.a.martens@student.tue.nl 
+31618447448 
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1. ABOUT YOU, AS TENANT 

These questions will be used for understanding how well you, as tenant will represent the tenants of 

offices in general. All the information in this section is confidential. 

 

1. To which branch does your company belong? 

 

a. Public administration 

b. Trade and Industry 

c. Business Services 

d. Bank and insurance 

e. Automation 

f. Transport and communication 

g. Others, namely……. 

 

2. How old is the company? 

 

a. Less than 1 year 

b. 1 to 5 years 

c. 6 to 10 years 

d. 11 to 25 years 

e. 26 to 50 years 

f. 51 to 100 years 

g. 100 years and older 

 

3. What is the revenue of your company?  

 

a. €0 - €100.000 

b. €100.001 - €250.000 

c. €250.001 - €500.000 

d. €500.001 - €1.000.000 

e. €1.000.001 - €2.500.000 

f. €2.500.001 - €5.000.000 

g. €5.000.001 - €10.000.000 

h. €10.000.001 or more 

i. Do not want to answer. 

 

4. How many employees does your company have on this location? 

 

a. 0 to 10 employees 

b. 11 to 25 employees 

c. 26 to 50 employees 

d. 51 to 100 employees 

e. 101 to 250 employees 

f. 251 to 500 employees 

g. 501 to 1.000 employees 

h. 1.000 employees or more  
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2. ENERGY ISSUES  

The next questions are questions related to the opinion and feelings of your company 

regarding energy and energy measures. 

 

5. Do you, as company, pay your own energy bill, including the gas and electricity usage? 

 

a. No   

b. Yes  

c. Other, namely……..   

 

6. Some companies have a say in choosing which company will provide their electricity. Do you 

as company have a say in choosing your electric company?  

 

a. No 

b. Yes 

c. Don’t know 

 

7. In meeting the overall electricity needs and limiting gas consumption, please indicate how 

important each of the following issues for the society according to you as a company. 

 Not at all 
important 

   Extremely 
important 

Increasing the amount of electricity 
generated from renewable resources 

1 2 3 4 5 

Minimizing the cost of electricity  1 2 3 4 5 

Increasing investments in energy efficiency 1 2 3 4 5 

 

8. There are several energies retrofit options that reduce the environmental impacts of 

electricity production and gas usage. Indicate how important each energy retrofit option 

strategy is for the society, according to you as company. 

 Not at all 
important 

   Extremely 
important 

Renewable Energy – Producing electricity 
with solar power, wind turbines, geothermal 
(heat from under the earth), and biomass 

1 2 3 4 5 

Energy efficiency – Reducing electricity use 
in buildings by installing energy saving 
installations, appliances or other measures 

1 2 3 4 5 

Pollution Control – Reducing pollution at 
natural gas and coal plants by installing 
filters and other pollution control 
technologies 

1 2 3 4 5 
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9. Although investments in energy measures involve costs, energy measures have some 

benefits. To what extent do you as company, agree with the benefits of energy measures 

that are listed below? 

 Strongly 
disagree 

 Neutral  Strongly 
agree 

Energy measures in the building could 
Improve the health of employees. 

1 2 3 4 5 

Energy measures in the building could 
increase the productivity of employees. 

1 2 3 4 5 

Energy measures in the building could 
increase the satisfaction of employees. 

1 2 3 4 5 

Energy measures in the building could 
bolstered leadership credentials and 
reputation  

1 2 3 4 5 

Energy measures in the building could 
ensure getting access to tax cuts, finance and 
entitlement subsidies, which could be 
beneficial for your rent (leasing 
constructions) 

1 2 3 4 5 

Energy measures in the building could 
reduce non energy operating costs such as 
maintenance, water and insurance 

1 2 3 4 5 

 

 

10. How important are each of those possible benefits for you as company? 

How important is it to you that energy 
measures…. 

Not at all 
important 

   Extremely 
important 

Improve the health of employees. 1 2 3 4 5 

Increase the productivity of employees. 1 2 3 4 5 

Increase the satisfaction of employees. 1 2 3 4 5 

Bolstered leadership credentials and 
reputation  

1 2 3 4 5 

Get access to tax cuts, finance and 
entitlement subsidies, which could be 
beneficial for your rent (leasing 
constructions) 

1 2 3 4 5 

Reduce non energy operating costs such as 
maintenance, water and insurance 

1 2 3 4 5 
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11. Energy measures also have some drawbacks. To what extent do you as company, agree with 

the drawbacks of energy measures that are listed below? 

 Strongly 
disagree 

 Neutral  Strongly 
agree 

Energy measures in the building are too risky 
if you look at the payback period of the 
initial investment 

1 2 3 4 5 

Energy measures in the building already 
receive too many subsidies 

1 2 3 4 5 

Energy measures in the building do not 
result in lower health costs 

1 2 3 4 5 

Energy measures in the building do not 
result in lower employee costs 

1 2 3 4 5 

Energy measures in the building do not 
result in lower promotion and marketing 
costs 

1 2 3 4 5 

Energy measures in the building do not 
results in lower operating costs 

1 2 3 4 5 

 

 

12.  How worried about each of those possible drawbacks are you as company? 

How worried are you that energy 
measures….. 

Not at all 
worried 

   Extremely 
worried 

Are too risky if you look at the payback 
period of the initial investment 

1 2 3 4 5 

Already receives too many subsidies 1 2 3 4 5 

Do not result in lower health costs 1 2 3 4 5 

Do not result in lower employee costs 1 2 3 4 5 

Do not result in lower promotion and 
marketing costs 

1 2 3 4 5 

Do not results in lower operating costs 1 2 3 4 5 
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3. PAYING FOR ENERGY MEASURES 

The next questions are intended to find out whether tenants of offices are willing to pay for energy 

measures as it have benefits for the tenant itself.  

There are no right or wrong answers to these questions.  Your preferences will be investigated.  

 

Investing in energy measures by the owner requires money from the tenant to stimulate these 

investments. On the contrary, energy measures generate benefits for the tenants.  

 

13. Suppose that your landlord wants to invest in energy measures and use all possible options, 

such as heat-cold storage systems, energy control systems, lighting systems to upgrade the 

energy performance of the building to A label, instead of the obligated C-label in 2023. If 

this means that you as tenant have to pay 2% surcharge per month, would you be willing to 

pay this increase in rent? 

 

a. No  GO TO QUESTION 14 

b. Yes  GO TO QUESTION 15 

 

 

14. What if you, as tenant, have to pay a 1% surcharge per month for obtaining this change, 

would you be willing to pay this lesser amount? 

 

a. No  GO TO QUESTION 16 

b. Yes  GO TO QUESTION 17 

 

 

15. What if you, as tenant, have to pay a 4% surcharge per month for obtaining this change, 

would you be willing to pay this increased amount? 

 

a. No  GO TO QUESTION 17 

b. Yes  GO TO QUESTION 17  

 

16. For which reason(s) wouldn’t you be willing to pay the surcharge? Please circle all the 

possible reasons listed below that apply to you as tenant. 

 

a. We, as tenant, can not afford to pay more rent for energy measures 

b. We, as tenant, do not agree with the benefits of energy measures 

c. We, as tenant, do agree with the benefits of energy measures. However, we do not 

indicate the benefits as that important 

d. Others: _________________________________ 

 

GO TO QUESTION 19 
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17. For which reason(s) would you be willing to pay the surcharge? Please circle all the possible 

reasons listed below that apply to you as tenant. 

  

a. To improve the health of employees 

b. To increase the productivity of employees 

c. To increase satisfaction of employees 

d. To bolster leadership credentials and reputation 

e. To get access to tax cuts, finance and entitlement subsidies, which could be 

beneficial for your rent 

f. To reduce non-energy operating costs, such as maintenance, water and insurance. 

g. Others: namely ___________________________ 
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4. ATTITUDES ABOUT ENVIRONMENTAL ISSUES 

The next questions focusing on the attitude of the company about environmental issues. 

 

18. Please indicate how strongly you, as company, disagree or agree with each of the following 

statements. 

 

 Strongly 
disagree 

 Neutral  Strongly 
agree 

We are often one of the first companies that 
try new products 

1 2 3 4 5 

There is not much that any company 
individual can do about the environment 

1 2 3 4 5 

We don’t trust the environmental claims of 
companies offering environmentally friendly 
products 

1 2 3 4 5 

We don’t trust other companies to make 
personal sacrifices to protect the 
environment 

1 2 3 4 5 

Now that companies are offering 
environmentally friendly products, we don’t 
need as many environmental regulations 

1 2 3 4 5 

The government should require every 
company to help pay for environmental 
improvements 

1 2 3 4 5 

We will only pay more for environmentally 
friendly products if we receive a direct 
benefit from doing so 

1 2 3 4 5 

We think companies that we work with 
would support energy measures if they had 
the option 

1 2 3 4 5 

 

19. Please indicate how strongly you, as company, disagree or agree with each of the following 

statements. 

 Strongly 
disagree 

 Neutral  Strongly 
agree 

We try to buy products that are 
environmentally friendly 

1 2 3 4 5 

We pay more for products that are 
environmentally friendly  

1 2 3 4 5 

We recycle newspaper, metals, plastics, or 
glass 

1 2 3 4 5 

We purchasing organic foods 1 2 3 4 5 

We reduce energy use in the office 1 2 3 4 5 

We walk, ride a bike, carpool, or take mass 
transit to help the environment 

1 2 3 4 5 

We donate money to environmental 
causes 

1 2 3 4 5 
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We invest money in companies that are 
socially responsible  

1 2 3 4 5 

We write letters to politicians about 
environmental issues 

1 2 3 4 5 

We weigh companies’ environmental 
records when deciding who to participate 
with 

1 2 3 4 5 

 

 

20. How much do you think other companies like your company can do about the following? 

 Nothing Not much Neutral Something A lot 

Decreasing the amount of solid 
waste in landfills 

1 2 3 4 5 

Decreasing air pollution that 
produces smog. 

1 2 3 4 5 

Using energy more efficiently 1 2 3 4 5 

Lessening the destruction of the 
ozone layer  

1 2 3 4 5 

Increasing the amount of renewable 
energy used 

1 2 3 4 5 

Reducing the threat of global 
warming 

1 2 3 4 5 

Reducing the loss of wilderness areas 1 2 3 4 5 

 

If you have any questions or remarks about the survey, you are free to write down here! 

 

 

 

 

 

 

 

 

Thanks for your participation! 

Your assistance in answering this survey is very much appreciated! 
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Appendix C - Numbering of the statements 
 

Table 22: Overview of statement numbering 

Statement numbering 

 
Attitudinal issues 
 
Statement 1 We are often one of the first companies that try new products 

Statement 2 There is not much that any company individual can do about the environment 

Statement 3 We don’t trust the environmental claims of companies offering environmentally friendly 
products 

Statement 4 We don’t trust other companies to make personal sacrifices to protect the environment 

Statement 5 Now that companies are offering environmentally friendly products, we don’t need as 
many environmental regulations 

Statement 6 The government should require every company to help pay for environmental 
improvements 

Statement 7 We will only pay more for environmentally friendly products if we receive a direct 
benefit from doing so 

Statement 8 We think companies that we work with would support energy measures if they had the 
option 

 

Environmental actions 

 

Statement 9 We try to buy products that are environmentally friendly 

Statement 10 We pay more for products that are environmentally friendly 

Statement 11 We recycle newspaper, metals, plastics, or glass 

Statement 12 We purchase organic foods 

Statement 13 We reduce energy use in the office 

Statement 14 We walk, ride a bike, carpool, or take mass transit to help the environment 

Statement 15 We donate money to environmental causes 

Statement 16 We invest money in companies that are socially responsible 

Statement 17 We write letters to politicians about environmental issues 

Statement 18 We weigh companies’ environmental records when deciding who to participate with 

 

Participation expectations 

 

Statement 19 Decreasing the amount of solid waste in landfills 

Statement 20 Decreasing air pollution that produces smog. 

Statement 21 Using energy more efficiently 

Statement 22 Lessening the destruction of the ozone layer 

Statement 23 Increasing the amount of renewable energy used 

Statement 24 Reducing the threat of global warming 

Statement 25 Reducing the loss of wilderness areas 
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Appendix D - Bivariate analysis of variables 
 

1. Willingness to pay 
 

Table 23: Overview of bivariate analysis Willingness to pay 

Willingness to pay 

Independent samples t-test Mean St. Dev. t Sig. 

 Respondents’ characteristics     
 Branch   1.363 0.177 
 - Non – business services 2.37 0.761   
 - Business services 2.05 0.903   

Pearson’s correlation r. Sig. 

 Respondents’ characteristics   

 Age 0.146 0.210 

 Revenue -0.016 0.981 

 Number of employees 0.192 0.099 

Spearman’s rank correlation ρ. Sig. 

 Agreement on benefits   

 Improving health of employees 0.127 0.276 

 Increasing productivity of employees 0.052 0.660 

 Increasing satisfaction of employees 0.135 0.248 

 Bolster leadership credentials and 
reputation 

0.019 0.868 

 Getting access to tax cuts, finance and 
subsidies 

-0.041 0.728 

 Reducing non-energy operating costs -0.122 0.296 

 Importance of benefits   

 Improving health of employees 0.078 0.504 

 Increasing productivity of employees -0.174 0.134 

 Increasing satisfaction of employees 0.113 0.334 

 Bolster leadership credentials and 
reputation 

-0.019 0.872 

 Getting access to tax cuts, finance and 
subsidies 

-0.163 
 

0.163 

 Reducing non-energy operating costs -0.200 0.086 

 Agreement on drawbacks   

 Energy measures are too risky -0.088 0.453 

 Already received too many subsidies -0.162 0.165 

 No lower health costs -0.076 0.518 

 No lower employee costs -0.097 0.409 

 No lower promotion and market costs -0.217 0.062 

 No lower operating costs -0.035 0.767 

 Concerns of drawbacks   

 Energy measures are too risky -0.129 0.269 

 Already received too many subsidies -0.042 0.723 

 No lower health costs -0.099 0.399 
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 No lower employee costs -0.133 0.257 

 No lower promotion and market costs -0.118 0.314 

 No lower operating costs -0.038 0.745 

 Attitudinal & behavioral statements   

 Statement 1 - First mover 0.109 0.351 

 Statement 2 - Little one can do -0.153 0.189 

 Statement 3 - Company distrust -0.035 0.768 

 Statement 4 - Distrust of others 0.119 0.311 

 Statement 5 - No regulations -0.156 0.181 

 Statement 6 - All should pay 0.017 0.886 

 Statement 7 - Direct Benefits -0.099 0.400 

 Statement 8 - Company support -0.050 0.671 

 Statement 9 t/m 18 - Environmental 
actions 

0.193 0.097 

 Statement 19 t/m 25 -Participation 
expectations 

0.103 0.377 

 

2. Branch 
 

Table 24: Overview of bivariate analysis Branch 

Branch 

Independent samples t- test  Mean St. Dev. t Sig. 

 Respondents’ characteristics     

 Age   0.792 0.431 

 - Non – business services 3.89 0.937   

 - Business services 3.66 1.164   

 Revenue   3.061 0.003 

 - Non – business services 6.21 0.713   

 - Business services 5.39 1.580   

 Number of employees   2.786 0.008 

 - Non – business services 5.26 1.628   

 - Business services 3.91 2.322   

Mann – Whitney U test U Z P - value 

 Agreement on benefits    

 Improving health of employees 396.5 -1.73 0.08 

 Increasing productivity of employees 461.0 -0.91 0.36 

 Increasing satisfaction of employees 386.0 -1.85 0.06 

 Bolster leadership credentials and reputation 426.0 -1.37 0.17 

 Getting access to tax cuts, finance and 
subsidies 

350.5 -2.37 0.02 

 Reducing non-energy operating costs 500.0 -0.42 0.67 

 Importance of benefits    

 Improving health of employees 516.5 -0.23 0.82 

 Increasing productivity of employees 505.5 -0.35 0.73 

 Increasing satisfaction of employees 438.5 -1.35 0.18 

 Bolster leadership credentials and reputation 500.5 -0.40 0.69 
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 Getting access to tax cuts, finance and 
subsidies 

509.5 -0.29 0.77 

 Reducing non-energy operating costs 499.0 -0.43 0.67 

 Agreement on drawbacks    

 Energy measures are too risky 325.0 -2.717 0.007 

 Already received too many subsidies 335.0 -2.605 0.009 

 No lower health costs 426.0 -1.439 0.150 

 No lower employee costs 449.0 -1.104 0.270 

 No lower promotion and market costs 466.0 -0.867 0.386 

 No lower operating costs 488.0 -0.607 0.544 

 Concerns of drawbacks    

 Energy measures are too risky 528.5 -0.04 0.96 

 Already received too many subsidies 517.0 -0.19 0.85 

 No lower health costs 474.0 -0.80 0.42 

 No lower employee costs 476.5 -0.76 0.45 

 No lower promotion and market costs 506.5 -0.36 0.72 

 No lower operating costs 465.0 -0.98 0.33 

 Attitudinal & behavioral statements    

 Statement 1 - First mover 459.0 -0.92 0.36 

 Statement 2 - Little one can do 520.0 -0.15 0.88 

 Statement 3 - Company distrust 530.5 -0.02 0.98 

 Statement 4 - Distrust of others 448.5 -1.19 0.24 

 Statement 5 - No regulations 498.0 -0.43 0.67 

 Statement 6 - All should pay 490.5 -0.55 0.58 

 Statement 7 - Direct Benefits 408.5 -1.65 0.10 

 Statement 8 - Company support 475.0 -0.77 0.44 

 Statement 9 t/m 18 - Environmental actions 427.0 -1.28 0.20 

 Statement 19 t/m 25 -Participation 
expectations 

513.0 -0.23 0.82 

 

3. Age 
 

Table 25: Overview of bivariate analysis Age 

Age 

Pearson’s correlation r. Sig. 

 Respondents’ characteristics   

 Revenue 0.273 0.018 

 Number of employees 0.535 0.000 

Spearman’s rank correlation ρ. Sig. 

 Agreement on benefits   

 Improving health of employees -0.046 0.697 

 Increasing productivity of employees -0.142 0.225 

 Increasing satisfaction of employees -0.117 0.318 

 Bolster leadership credentials and reputation 0.097 0.406 

 Getting access to tax cuts, finance and 
subsidies 

-0.153 0.189 

 Reducing non-energy operating costs -0.112 0.338 
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 Importance of benefits   

 Improving health of employees 0.031 0.794 

 Increasing productivity of employees -0.129 0.269 

 Increasing satisfaction of employees -0.042 0.723 

 Bolster leadership credentials and reputation 0.053 0.651 

 Getting access to tax cuts, finance and 
subsidies 

-0.194 
 

0.095 

 Reducing non-energy operating costs -0.063 0.593 

 Agreement on drawbacks   

 Energy measures are too risky -0.234 0.043 

 Already received too many subsidies 0.049 0.674 

 No lower health costs -0.002 0.987 

 No lower employee costs 0.100 0.395 

 No lower promotion and market costs 0.020 0.863 

 No lower operating costs -0.126 0.280 

 Concerns of drawbacks   

 Energy measures are too risky 0.236 0.042 

 Already received too many subsidies -0.148 0.205 

 No lower health costs -0.026 0.828 

 No lower employee costs -0.095 0.418 

 No lower promotion and market costs -0.007 0.955 

 No lower operating costs -0.023 0.842 

 Attitudinal & behavioral statements   

 Statement 1 - First mover 0.271 0.019 

 Statement 2 - Little one can do -0.109 0.352 

 Statement 3 - Company distrust -0.073 0.535 

 Statement 4 - Distrust of others -0.023 0.848 

 Statement 5 - No regulations -0.046 0.695 

 Statement 6 - All should pay -0.033 0.778 

 Statement 7 - Direct Benefits -0.149 0.202 

 Statement 8 - Company support 0.063 0.593 

 Statement 9 t/m 18 - Environmental actions 0.293 0.011 

 Statement 19 t/m 25 -Participation 
expectations 

0.181 0.120 

 

4.  Revenue 
 

Table 26: Overview of bivariate analysis Revenue 

Revenue 

Pearson’s correlation r. Sig. 

 Respondents’ characteristics   

 Number of employees 0.531 0.000 

Spearman’s rank correlation ρ. Sig. 

 Agreement on benefits   

 Improving health of employees -0.157 0.178 

 Increasing productivity of employees -0.041 0.724 
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 Increasing satisfaction of employees -0.032 0.787 

 Bolster leadership credentials and reputation -0.134 0.252 

 Getting access to tax cuts, finance and 
subsidies 

-0.340 0.003 

 Reducing non-energy operating costs -0.208 0.074 

 Importance of benefits   

 Improving health of employees -0.119 0.308 

 Increasing productivity of employees -0.106 0.363 

 Increasing satisfaction of employees -0.051 0.664 

 Bolster leadership credentials and reputation -0.085 0.466 

 Getting access to tax cuts, finance and 
subsidies 

-0.089 
 

0.466 

 Reducing non-energy operating costs -0.052 0.656 

 Agreement on drawbacks   

 Energy measures are too risky -0.155 0.184 

 Already received too many subsidies -0.185 0.111 

 No lower health costs -0.051 0.664 

 No lower employee costs 0.084 0.476 

 No lower promotion and market costs -0.014 0.908 

 No lower operating costs -0.223 0.055 

 Concerns of drawbacks   

 Energy measures are too risky -0.194 0.096 

 Already received too many subsidies -0.164 0.161 

 No lower health costs -0.106 0.363 

 No lower employee costs -0.122 0.298 

 No lower promotion and market costs 0.082 0.482 

 No lower operating costs -0.040 0.732 

 Attitudinal & behavioral statements   

 Statement 1 - First mover 0.088 0.452 

 Statement 2 - Little one can do 0.096 0.414 

 Statement 3 - Company distrust -0.022 0.863 

 Statement 4 - Distrust of others 0.156 0.183 

 Statement 5 - No regulations 0.110 0.349 

 Statement 6 - All should pay -0.125 0.284 

 Statement 7 - Direct Benefits 0.038 0.745 

 Statement 8 - Company support 0.114 0.328 

 Statement 9 t/m 18 - Environmental actions 0.142 0.223 

 Statement 19 t/m 25 -Participation 
expectations 

-0.204 0.065 
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5.  Number of employees 
 

Table 27: Overview of bivariate analysis Number of employees 

Number of employees 

Spearman’s rank correlation ρ. Sig. 

 Agreement on benefits   

 Improving health of employees 0.009 0.936 

 Increasing productivity of employees -0.021 0.860 

 Increasing satisfaction of employees -0.015 0.898 

 Bolster leadership credentials and reputation -0.070 0.551 

 Getting access to tax cuts, finance and 
subsidies 

-0.327 0.004 

 Reducing non-energy operating costs -0.226 0.052 

 Importance of benefits   

 Improving health of employees -0.004 0.970 

 Increasing productivity of employees -0.172 0.141 

 Increasing satisfaction of employees -0.074 0.526 

 Bolster leadership credentials and reputation -0.042 0.526 

 Getting access to tax cuts, finance and 
subsidies 

-0.225 
 

0.052 

 Reducing non-energy operating costs -0.114 0.332 

 Agreement on drawbacks   

 Energy measures are too risky -0.154 0.187 

 Already received too many subsidies -0.037 0.756 

 No lower health costs -0.072 0.542 

 No lower employee costs 0.027 0.815 

 No lower promotion and market costs -0.002 0.988 

 No lower operating costs -0.103 0.377 

 Concerns of drawbacks   

 Energy measures are too risky -0.214 0.065 

 Already received too many subsidies -0.222 0.056 

 No lower health costs -0.089 0.446 

 No lower employee costs -0.064 0.584 

 No lower promotion and market costs 0.074 0.530 

 No lower operating costs 0.035 0.764 

 Attitudinal & behavioral statements   

 Statement 1 - First mover 0.287 0.013 

 Statement 2 - Little one can do -0.008 0.944 

 Statement 3 - Company distrust -0.068 0.561 

 Statement 4 - Distrust of others 0.009 0.941 

 Statement 5 - No regulations 0.016 0.890 

 Statement 6 - All should pay -0.091 0.438 

 Statement 7 - Direct Benefits -0.138 0.239 

 Statement 8 - Company support -0.043 0.714 

 Statement 9 t/m 18 - Environmental actions 0.155 0.185 

 Statement 19 t/m 25 -Participation 
expectations 

0.017 0.885 
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