
 Eindhoven University of Technology

MASTER

Corporate real estate strategies in healthcare

Dalstra, H.A. (Jet)

Award date:
2020

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/71ee3b78-ff3a-487f-acec-8f26404270c1


Corporate Real Estate Strategies in Healthcare – H.A. Dalstra 0 

 
  

2020 

Jet Dalstra 

      

19-6-2020 

Corporate Real Estate Strategies 
in Healthcare 



Corporate Real Estate Strategies in Healthcare – H.A. Dalstra 1 

Colophon  
 
University  Eindhoven University of Technology 
Faculty   Department of the Built Environment 
Master   Architecture, Urbanism & Building Sciences 
Track   Urban Systems & Real Estate  
 

June 2020 
 
Subject    Hospital Real Estate  
 
Title   Corporate Real Estate Strategies in Healthcare  
 
 
 
 
 
First Supervisor   ir.  S.J.E. Maussen MRE 
Second Supervisor Prof. dr. T.A. Arentze  
Third Supervisor   C.J.G. Voorend, MSc (Sweco) 
 
 
 
Student    H.A. Dalstra 
Email    jetdalstra@gmail.com  
Student number  169241 
 
 
 
 

 
  
 
 
  



Corporate Real Estate Strategies in Healthcare – H.A. Dalstra 2 
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Abstract  
 
 
Introduction - In 2008 the financial situation of hospitals changed dramatically as a result of changed 
Government Policy that required hospitals to be more cost effective. Part of this changed policy was 
that healthcare institutions lost their automatic reimbursement. For the first time, Healthcare 
Institutions were forced to scrutinise their financial position. The institutions had to consider the square 
meters that they used and the profit these square meters brought. Also, some trends had an influence 
on the business operations. The first trend is an increasing shortage of employees, which negatively 
influences the production that the hospital can make. The second trend is innovation, which decreases 
the impact of treatments on people, reducing the hospitalisation time of the patients. It also saves 
treatment time, increasing the efficient use of the facilities. The two trends affect the production, the 
hospitalisation time and the number of patients that can be treated in a single day. The last trend is the 
governmental ambition to bring more healthcare treatments from the expensive second line (Hospitals) 
to the less expensive first line of healthcare (Doctors). As a result, the total number of treatments in 
hospitals will drop. Arcadis calculated that by 2040 40% less surface area will be required, and hospitals 
are in fact currently oversized. To make the best use of the available floor area a Corporate Real Estate 
Strategy (CRES) is required. Most Hospitals now use a CRES, but do not reach the point of optimal use. 
 
Purpose - The purpose of this research is to develop an up-to-date corporate real estate model that 
can be used to create, manage and improve the Corporate Real Estate Strategy and optimise the 
financial situation of the Hospital. 
 
Methodology - The Thesis starts with a literature research, in which three themes play an important 
role: trends in healthcare organisations, the financial situation and corporate real estate management.  
Research of existing CRES models in healthcare is the second phase. It reveals a number of different 
Management models that are outdated and not comprehensive. The most complete model, the model 
created by Van Hasselt, dates from 2005, so an update of this model is also necessary. Firstly, the model 
is updated using the latest views and insights in the available literature. Secondly, the model is then 
validated by real estate managers of hospitals. This has been done using interviews. These interviews 
provided insight in the completeness of the model and the quality of the content. The model is updated 
a second time and finalised. In the end the main question can be answered if and how Corporate Real 
Estate Management contributes towards a financial healthy hospital.  
 
Findings – The literature research provided several CRES models. However, when compared, the 
models all have a different view and methodology and the models are outdated and incomplete. The 
CRES model of van Hasselt (2005) takes most of the topics that are provided in the literature into 
account and provides a structured overview, therefore this model is used as the starting point of this 
research. Firstly, the Key Performance Indicators (KPI’s) that are used in the theory were verified with 
the current literature. The literature verified that certain KPI’s needed an amendment or adjustment. 
For example, the KPI Productivity needed adjustment, and the KPI Healthy Work Environment has 
become much more important recently. Therefore, this subject should be given more weight in the 
model. The KPI Costs needs to be made more specific on what kind of costs the KPI comprises. This has 
been added to the KPI. For the KPI Risks, the risks are expanded with more specific real estate risks. The 
KPI Flexibility is now better split up in different kinds of flexibilities. The KPI Value of Real estate had to 
be rewritten, the performance of the building and the maintenance status also have influence on the 
value of real estate and were added to the model. Furthermore, marketing seems to have only an 
indirect impact on the model, so the suggestion is made to remove the KPI. At last, the KPI Culture 
focusses more on the values and patterns of employees. Because this KPI adds direct value to the Model 
it should be included.  
 
The improved set of KPI’s was validated by a number of people experienced in the field by means of an 
interview. The feedback of the participants resulted in finetuning of the KPI’s. Certain KPI’s became 
redundant. The validation showed that the KPI Productivity needed even more adjustment, the added 
value of KPI Culture is too small to be a standalone KPI. This KPI was merged, and the KPI Healthy 
Workplace was combined with the KPI Healing Environment in a new KPI. The KPI Costs needs to be 
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augmented with a part that takes a look at the costs per m2. For the KPI Risks, the extramural risks have 
to be incorporated into the model. The KPI Flexibility had to consider the general flexibility to use the 
same room for several specialisms. The KPI Value of Real Estate was correctly formulated according to 
the respondents. The respondents agreed with the decision to exclude the KPI marketing from the 
model and to add the KPI Culture to the KPI Productivity. In addition, the respondents missed one KPI: 
sustainability. Because of the importance and the ambitions of the government the KPI Sustainability 
has been added.  
 
Conclusion - In conclusion, the model provides a complete overview of the KPI’s that are important for 
hospital organisations. The model is validated with several respondents and provides guidance to 
develop a Corporate Real Estate Strategy. The strategy makes certain that the hospitals are considering 
the purpose of their real estate and the method by which it is managed. By using this CRES and it’s 
model, hospitals will be able to measure their performance and compare it to other hospitals.  It also 
gives them a tool to manage their real estate in the future, contributing to a financially healthy hospital 
organisation. 
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Definitions  
In this section the definitions and concepts will be explained. These concepts are important for the 
thesis. 
 
Care & Cure  
In the Netherlands there is a difference between care and cure. Cure is defined as an institution where 
recovery is promoted. Hospitals, academic hospitals and specialist centres belong to this category. 
Another category is the care category, the focus is on downsizing the inconveniences from chronic 
deceases, disturbances and restraints. However, there is an overlap between the two sectors. The basic 
idea is that care focuses on the long-term problems and cure on the short term. However, there are 
possibilities that the cure takes a long recovery time. In addition, the systems work different the cure 
sector works with DBC’s (Diagnose Behandel Combinaties), and the care sector with Common law of 
special costs of deceases or a ZZP (Zorg Zwaarte Pakket) score (Keet, 2008). The AWBZ provides a 
reimbursement for deceases that are not possible to insure for example long-term healthcare. The 
government provides a budget for every patient based on their needs.   
 
Academic, Top clinical & Common hospitals  
In the Netherlands there are three different categories of hospitals. Namely, academic hospitals, top 
clinical hospitals, common hospitals. Between those four there are differences, the differences will be 
outlined after figure 1 (wegwijs, 2014).  
 

 
Figure 1: Overview of the different hospitals (wegwijs, 2014) 

 
An academic hospital works with specialists who have experience in solving infrequent and complex 
problems. Those hospitals are connected towards a university, and they do research. In the Netherlands 
we have eight hospitals of this category.  
 
A top clinical hospital has a different function than an academic hospital. A top clinical hospital provides 
solely complex or specialised care a couple of specific expertise next to the common healthcare. Top 
clinical hospitals do innovative research to be leading in their chosen expertise. Furthermore, those 
hospitals are also important for training and education.  
 
Common hospitals threat patients that have problems which, occur on a regularly basis. They mainly 
focus on diagnoses, therapy, care and nursing. This care is mostly demanded in the Netherlands, and 
the majority of the hospitals are common hospitals. When the patient needs more complex healthcare, 
they refer towards a top clinical hospital (wegwijs, 2014).  
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Different forms of flexibility 
The demand of flexibility in real estate is growing but the immobile character of real estate makes it 
not easier to realise this. However, flexibility is important to adjust not only to the market but also 
towards the economic developments. There are several benefits when this is considered, the 
organisation has the possibility to steer when the demand for square meters differentiate. Costs can 
easily reduce. Furthermore, the organisation has a level of flexibility when the prerequisites changes.  
However, the organisation pays a high price for flexibility. An advantage of this is that the organisation 
is more flexible. The security of information is becoming increasingly important. Because it is very 
vulnerable. When a building is rented it is important that this security can be guaranteed. (HEVO, 2018). 
The way flexibility is organised in different layers is visualised in figure 2.  
 

 
Figure 2: Different layers of real estate (HEVO, 2018) 

 
Shells 
Hospitals want to have the best suitable real estate; this means an efficient process and a perfect fit in 
supply and demand of square meters. However, in order to have an optimal use of square meters, there 
are few possibilities to adapt to the market. The square meters that are available have little flexibility. 
Therefore, the shell theory is developed. This divides in four divisions namely hotel, hot floor, office 
and the fabric.  
 
Corporate Real Estate  
The property or building that a company needs to support their organisation and operation. This 
affected office facilities, data centres, manufacturing facilities logistic centres, retail stores. A corporate 
real estate manager guides the property through all the different life cycle phases. (Department of Real 
estate, 2016) 
 
Corporate Real Estate Strategy  
Gibler and Lindholm (2006) use the following definition for corporate real estate strategies: “pattern 
decisions related to acquiring and managing property and related services to support the overall 
corporate competitive strategy”.  
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1. Introduction  
 
From 1983, hospitals in the Netherlands received a reimbursement based on the costs that they had. 
The outcome, hospitals delivered care however reducing costs was not important. Because the costs 
were covered by reimbursements of the government (Gevel, 2011). The government realised that this 
was not the correct way of funding healthcare, they introduced a new way of funding. Namely the 
functional budgets (FB system). The institutions received a reimbursement that is based on availability, 
capacity and production. Availability was measured by the number of specialists that are working in the 
hospital. The capacity based on the number of beds and the square meters. And the production is based 
on the number of patients that are hospitalised, handled or came for a polyclinical visit (de Waal & 
Naaktgeboren, 2005).  
 
In 2001, the law received a small adjustment: the government changed the reimbursements of the 
functional budgets towards reimbursements based on the real number of hospitalisations, polyclinical 
visits and handled patients. However, this system is supply driven while the minister was convinced 
that this should change towards a demand driven system. Therefore, the following change in 2008 was 
suggested.  
 
In 2008, the minister of social and wellbeing changed the laws and therefore the reimbursements for 
hospitals. The minister wanted to privatise hospitals, the aim of this law was to motivate hospitals to 
reduce the costs and optimise the income side. However, the possibility originated to get bankrupt and 
the board of hospitals had to start thinking different. Leaning on the government is not possible 
anymore and getting bankrupt raised as a new risk (ten Kate, 2016). The government started with 
developing and implementing this method from 2005.  
 
This resulted in the fact that care and cure institutions manage their own financial situation and be 
more critical on the income and expenditures. From this moment they took a more critical look towards 
the organisation. Healthcare organisations and the importance of certain values started to change.  This 
results in different trends related to healthcare. Specifically, for hospitals the following trends in the 
field of personal shortage, production numbers, and the hospitalisation time are the most important. 
The first trend is the shortage in employees, without a governmental strategy the shortage will increase 
towards 100.000 – 125.000 employees in 2022. However, the government designed a strategy to 
attract more employees in healthcare. With this strategy it is possible to reduce the shortage from 
100.000 - 125.000 to 80.000 – 50.000 people (Rijksoverheid, 2019). The fact that there are not enough 
employees can have influence on the production of a hospital. A staff shortage influences the number 
of beds that can be used and surgeries that can be done.  Empty beds and a reduced number of 
surgeries means that the income will reduce. The second trend is about innovations in healthcare, the 
techniques are improving, in consequence that the impact on people is smaller. With the results that 
patients are shorter hospitalised. CBS states that in the period of 2005 – 2012 the duration of 
hospitalisation decreased from an average of 6,8 days in 2005 towards 5,2 days in 2012. (CBS, 2018). 
With this trend more people can be treated on the same square meters or the same number can be 
treated on less square meters. The third trend is a trend that is following out of the ambitions of the 
government and the difference between the first- and second-line healthcare. The first line focuses on 
the more general and simplified problems while the second line focuses on the more complex 
healthcare. To make an appointment in the second line you need a referral. Following out of the 
coalition agreement from Rutte II. There is an ambition to shift more care from the second towards the 
first line. This results in a decrease in need for care of the second line, that includes the hospitals (Maes, 
2018).  
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The employee shortage, innovations and the strategy of the government consequences in a decreasing 
demand for square meters. The production numbers can stay the same with less square meters, which 
results in overcapacity. Van Rens (2019) states that overcapacity is composed of three different 
components namely:  
“Size, which refers to user-surface-area in square-meter. Capacity, which refers to the number of FTEs 
and the number of beds. Production, which refers to the performance indicators regarding production 
volumes. The overall level of overcapacity in hospital organisations is based on a combination of several 
key performance in indicators, of which each KPI represents at least two or three individual 
components.”  
 
Almost 50% of the healthcare board is worried about the vacancy rate in care and cure buildings. In 
addition, almost a quarter of the healthcare professionals supposes that care and cure companies will 
get bankrupt because of unused square meters (ten Kate & Rooijers, 2017). Additionally, Arcadis 
assumes that in about 20 years 40% less square meters in healthcare real estate are necessary (Barské, 
Groeiende zorg, krimpende ziekenhuizen, 2015).  
 
Nevertheless, real estate costs of a financial healthy hospital are between the 10% - 12% of the total 
costs. With the current trends the production and therefore the income of hospitals will decrease. 
However, the costs of real estate will stay the same. This results in that the percentage of the costs of 
real estate will increase comparatively of the total costs. For certain hospitals the real estate costs will 
increase to 15% of the total costs. Therefore, the margins are razor-thin (ten Kate & Rooijers, 2017). 
The trends and innovations prove that the vacant space will grow in the future. Therefore, a strategy 
that focusses on real estate is necessary. Van Rens (2019) recommends in his thesis related to financial 
continuity of healthcare organisations further research towards the real estate strategies in hospitals 
is necessary. He states that real estate can harm the hospital organisations instead of adding value. A 
common way to research this is with a Corporate Real Estate Strategy.  This provides insight in how real 
estate can add value towards the cure organisations.  Last year, a couple of hospitals got bankrupt, 
because of a financial weak performance. As noticed in the problem analysis a corporate real estate 
strategy adds value towards the organisation. However, it is not clear if hospitals have a Corporate Real 
Estate Strategy (CRES), in what extent they use it and how this contributes towards a financial healthy 
hospital.  
 
In the United States Jones Lang LaSalle did research towards different healthcare real estate systems. 
The outcome resulted that a strategic real estate method has a positive influence on the financial 
performance. When the hospital organisation only takes a look towards the local developments and 
adjusts the real estate strategy on this level this could result in a production loss and a decrease in 
profit of 0.28%. However, when the view is more strategic and on a regional level this is beneficial, 
more healthcare is sold, the production increases and could be turned towards a profit of 3,8% (Pizzi, 
2011 ). The problem is that there is too few information to what extent there are CRES models available 
for healthcare organisations. In addition, it is unclear if hospitals use CRES to manage their real estate 
with and how the trends influence the strategies. While this has an influence on the overcapacity in 
hospitals and the number of reimbursements that they receive. It is important to have a critical view 
on the way CRES is organised.  
 
The goal of this research is to develop an up to date corporate real estate tool that provides insight in 
the way corporate real estate is managed. With this tool organisations should have the possibility to 
develop a strategy. How CRES could provide insight and optimise the financial situation.  
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  Research questions  
 

Research Question 

How is the available knowledge about Corporate Real 
Estate Strategies applied on the development of a 

hospital and how should a CREM tool look like?   

This main question will be answered by sub questions. With the sub questions the main question can 
be answered. In addition, this provides structure towards the report. The further structure will be 
outlined in chapter 1.6 reading guide.  
 

Sub questions 
1. What are the current trends in Europe and the Netherlands related to healthcare and 

hospitals? 
2. How are the Dutch hospitals financed?  
3. What kind of Corporate Real Estate Strategies are there and which one is the best to use? 
4. What are the most important KPI’s to have a future proof CRES model?  
  

  Purpose of the research 
 
The aim of this research is to develop a tool in which the privatisation of the healthcare system and 
new trends are incorporated into a Corporate Real Estate Tool. This tool should ensure that hospitals 
become more aware of the fact that a Corporate Real Estate Strategy can add value to a hospital 
organisation and all its components. On the long term, the hospital organisations create a chance to be 
future proof and become or stay financial healthy. 
 

  Relevance  
 
1.3.1 Scientific relevance 
Almost 20% of the hospitals has a weak financial performance (BDO, 2019). 
Van Rens (2019) researched that overcapacity in hospitals has a large 
influence on the financial continuity. In addition, he also wrote that more 
research towards overcapacity and the Corporate Real Estate Strategy needs 
to be done. The financial situation has to improve because in 2018, three 
hospitals got bankrupt.  

 
Additionally, Corporate Real estate Strategies can have an 
added value to a hospital organisation. To what extent does 
this contribute to optimise the floorspace, increase the 
income and lower the costs. Research towards this subject 
is important to inventory what the current strategies are. 
And what factors do influence the financial situation (van 
Lonkhuyzen, 2019).  
 

1.3.2 Practical Relevance  
The model was tested and presented to hospital managers to develop a new validated Corporate Real 
Estate Hospital Model. It has added value for the practice because hospital managers now have a 
complete picture what belongs to a Corporate Real Estate Strategy. In addition, this tool helps them to 
set up a Corporate Real Estate Strategy.  

“Nearly one-fifth 
of hospitals is 
financially 
unhealthy”. 
(NRC,2019)  
 

“Eleven hospitals score a financial 
insufficiency: ‘worrisome if hospitals 
score badly for years in a row”. 
(Kuipers, 2019) 
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  Scope definition  
 
In the Netherlands there are 120 hospitals that belong towards 79 hospital organisations. Academic 
hospitals are excluded from the research. They are connected towards a university and the funding is 
different than a top clinical or common hospital. There is no difference made between growing or 
shrinking regions. Because the preconditions for drawing up a Corporate Real Estate Strategy are the 
same for the whole of the Netherlands.  
 

  Research Gap  
 
The literature research outlines several Corporate Real Estate Strategies that are used in different kind 
of organisations. However, the number of Corporate Real Estate strategies that focus on hospital real 
estate are limited. There is one study found that focusses on hospital real estate. However, this paper 
is written in 2005. In 2011 the system received the last change; hospitals became responsible for their 
own financial situation. The model of 2005 is developed with different information. It is unknown what 
the influence of privatisation is on the KPI’s for the model of 2005. In addition, it is uncertain if the 
current trends were considered when the model of 2005 was developed. Nowadays, healthcare is 
innovating, there is a large employee shortage and the hospitalisation time of patients reduces. Those 
trends have an influence on the way that the square meters are used and on the Corporate Real Estate 
Strategy that an organisation has.  
 
Van Hasselt (2005) wrote in the recommendation that the model need to be validated. The validation 
with experts or corporate real estate managers never took place. Although the model is used in practise 
to measure the current status of the hospitals in relation towards the Corporate Real Estate Strategy. 
In 2019, Rens (2019) did research towards the financial continuity and overcapacity in hospitals. 
According to him exploratory research towards Corporate Real Estate Strategies and the overcapacity 
of square meters was still necessary (Rens, 2019). Because of the privatisation of hospitals, the trends 
and the fact that the model of van Hasselt (2005) is never validated research needs to be done. 
Research towards corporate real estate strategies in healthcare real estate are important to explore 
the research field. Moreover, the recommendation of Rens (2019) outlines that this subject is still is 
accurate and important.  
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   Reading guide  
 
The first chapter of this thesis focuses on the 
introduction. The second chapter outlines the 
literature research. There are three themes 
important in the literature namely the trends, 
financial situation and corporate real estate 
management. There are three trends in the 
hospitals that effect the production and the used 
square meters. This results in an overcapacity of 
square meters. The overcapacity has an 
influence on the number of reimbursements and 
therefore on the income of the hospital 
organisation. The overcapacity and the real 
estate costs need to be managed. A common 
way to do this is with a corporate real estate 
strategy, it is important that there is a model that 
provides insight in the way that hospital real 
estate can be managed.  
 
In chapter three a new model will be proposed 
based on a CRES model based on the literature 
research. The fourth chapter outlines the 
methods that are used for this research.  
 
The fifth chapter shows the results of the 
interviews and the impact that it has on the 
changes that have to be made towards the 
model. The model is validated by several hospital 
managers, and some changes are made based on 
their opinions.  
 
At last the conclusions, discussion and 
recommendations will follow to finish this 
research. An overview of the reading guide is 
provided in figure 3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Research Design 
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2. Literature Research    
 
The literature is split up in three parts. The first part focusses on the trends in the field of healthcare. 
In the second part the financial situation of hospitals will be described. The scope of the healthcare 
market is explained, how hospitals merit their reimbursements and what the focus will be. The last part 
focusses on Corporate Real Estate Strategies (CRES) and Corporate Real Estate Management (CREM).   
 

2.1 Trends in healthcare  
 
The trends in healthcare are split up between general trends in healthcare and specific hospital trends.  
 

2.1.1 General trends of Healthcare  
The general trends of healthcare are outlined on social, demographic, medic and technological, 
financial economic and health (Arcadis, 2019). 
 
Social  
The first trend is a social trend. Health is becoming an important value nowadays the focus is on illness 
and cure. However, in the future the focus shifts to quality of life and prevention instead of recovering. 
The influence and control want to have on your own life are becoming more and more important; 
people want to have an option to choose. This should be facilitated in an easy and approachable way. 
Care should be nearby, in whatever form: physical or digital. In addition, the requirements related to 
quality of care and services are increasing, with an increasing role for customised care. The relationship 
between the care consumer and the care provider is also changing from supply-driven to demand-
driven. This is changing from a healthcare authority towards a healthcare advisor and a partner. The 
rising costs of healthcare are the funding of a debate. Where subjects like willingness to pay and paying 
for people with an unhealthy lifestyle are important themes (Arcadis, 2019).  
 
Demographic  
The second trend is a demographic the trend. The demand for healthcare is changing. In the 
Netherlands, people are getting older and the population of older people will also increase. This results 
in more simultaneously patients who have more healthcare issues and diseases with a chronic character 
(Arcadis, 2019).  
 
Medic and technological  
The third trend is medic and technological, healthcare is changing. Nowadays the new ways of 
treatments, medical instruments and medicines have a large influence how healthcare is provided. For 
example, innovations on the area of e-health and greater insight into healthcare characteristics of 
patients by using big data. Because of big data the results of certain treatments are easier to measure, 
and results are faster perceptible. It is easier for patients to keep their care in their own hands and to 
follow for the healthcare provider and doctor (Arcadis, 2019).  
 
Financial economic 
Financial economic, the expenditures on healthcare are growing. Not solely the expenditures are 
growing but also the economy. The demand for healthcare, the wages and employment are increasing. 
The effect of the innovations has two sides, on one hand cutting costs and on the other hand raising 
costs. Costs can be reduced because the healthcare process can be organised more efficient.  Another 
possibility to save costs is to collect and analyse financial and medical data. Hereby, the quality and cost 
price could be measurable. On the other hand the costs raise because a lot of research has to be done 
before a new treatment, equipment or medicines have to be tested and developed (Arcadis, 2019).  
 
Political and law  
The one after last trend is a political and law trend, about the changing legalisation and regulation. 
Qualitative, affordable and accessible healthcare are in a politic and social view important. This results 
in different plans and ideas. The way healthcare has to be organised, with the consequence that the 
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vision on providing care changes. When the vision changes the legalisation and regulation can change. 
Those alterations have a large influence on the field where hospitals operate (Arcadis, 2019).  
 
Health 
Related to health there are two different focus points, the first one is making sure that you provide a 
healthy work environment for your employees, and secondly focus on an environment that contributes 
to a shorter recovery time of patients.  
 
Firstly, the focus on a healthy work environment. This can be facilitated by providing a healthy and 
stimulating work environment (Hurrel, 2014). However, following van den Berg (2005) a healthy 
environment is an environment that prevents people from getting ill. For example, an environment that 
stimulates the healthcare employees to wash their hands quite often. Important principles to consider. 
When a healthy work environment became important a healthy workplace was a workplace that 
focusses on the physical environment. The focus was on executing the aspects that have a negative 
influence on the employees. For example, contaminated air quality, noise, poor ergonomics. But also, 
more focussed on machine safety, electrical safety and possibilities to fall (Stokols, Pelletier & Fielding, 
1996).  Since, this research in 1996 the focus is on creating more safe workplaces where less accidents 
happen. The cause of those injuries were not solely heavy accidents but also back pain, neck pain and 
tennis elbows (Hernandez & Peterson, 2012).  
 
Nowadays the focus is not solely on a safe work environment and productivity but also on healthy 
employees and healthy work environments. To prevent that employees will be ill several labels and 
certificates are developed that focusses on more than a healthy workplace. For example, the WELL 
certificate that focusses on seven categories. The first category is air quality, without air we will die. 
Commonly known is that the air quality in buildings is not qualitative and the air outside is cleaner. The 
WELL certificate set up some standards to provide a good air quality. Secondly, water is important for 
our well-being. In the Netherlands, the standard related to water is high. However, to improve the 
quality there is a possibility to place a water filter in the cranes to provide a better quality. Thirdly, 
nutrition provides the energy to keep us running. However, fat or sugar holding food has a negative 
influence on our well-being. Therefore, it is important that companies provide healthy choices in the 
cantina. In addition, daylight, daylight keeps us functioning and provides rhythm in our life. However, 
to realise the Well-standardisation an extra investment of 10-15% is necessary (Schreiber, 2018).Well-
being is also about the production that you make or the work pressure that you experience. Those 
aspects are more and more important therefore a standard for buildings is developed. This is called the 
WELL certificate. WELL focusses on a healthy building environment for employees with the goal to 
improve the health and productivity of employees (BBA binnenmilieu 
, 2017). The WELL certificate focusses on seven different themes that 
contribute towards healthy employees. With some of the themes the 
real estate has a direct influence and others have an indirect 
influence. The WELL certificate is not about occurring diseases but 
focusses on a healthy environment. The seven themes are visualised 
in Figure 4. “Health is a state of complete physical, mental and social 
well-being and not merely the absence of disease or infirmity (Raad 
van gezondheidsonderzoek, 2003).  
 
Focussing on the investment costs is important. However, we also 
have to take a look towards the productivity of employees. When an 
investment is considered not solely the investment costs but also the 
effect on the employees must be considered. More and less 75% of 
the total costs are staff related, if employees can be more productive 
with a real estate modification the rate of return could be immediate. 
In Table 1, an overview of modifications and the percentage of 
improved productivity is outlined.  
 
 
 
 

Figure 4: Well-being themes
(BBA binnenmilieu , 2017) 
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Table 1: Effects on productivity (BBA binnenmilieu, 2017) 

Arrangements on layout Increase productivity 
 

Thermal indoor climate  
- Good temperature 
- Enough influence possibilities for 

temperature  

+2,5% 
+4% 
 

Air quality 
- Enough fresh air  
- No pollution sources  

 
+4% 
+3% 

Noise and acoustics 
- No nuisance of talking people  
- No nuisance of other noise 

 
+7% 
+2,5% 

Light  
- Enough artificial light 
- Enough daylight  

 
+3% 
+5% 

 
 
Other factors that influence the productivity but are smaller modifications related towards look and 
feel are for example plants, plants can have a positive influence of 15% on the concentration span and 
satisfaction. A perfect example of a small modification with a large influence. Another example of a 
small adjustment is the colour of the wall. White, grey and beige have a negative influence on 
employees. While green or blue are good for the concentration, red has an influence on the drive and 
enthusiasm and yellow influences the level of energy. On a tactic level this could be one of the standards 
for a division (Gruson, 2018).  
 
Secondly, the healing environment that supports the recovery time of patients. The goal of healthcare 
organisations is that the patients recover, this can be done with a healing environment. In 1984, for the 
first time a connection was found between the healthcare environment and recovery of patients. With 
a specific research towards people that had a gallbladder operation. People who had a view on trees 
recovered quicker and needed less medication than people who did not have a view on trees and green. 
With this note a connection was recovered, and a lot of researches started. Nowadays, we know a lot 
about the influences and effects on the recovery process. However, there are also a lot of factors that 
still need to be examined (Tanja-Dijkstra, 2018). The basis of a healing environment is a design based 
on evidence. Research is done by Herweijer-van Gelder (2016) towards the different building aspects; 
the aspects are researched one-by-one. To test the influence of the different factors with a control 
group. This research developed three pillars that are important the first pillar is improve health of 
patients, secondly improve well-being of the patients, a thirdly improve the effectivity of employers.  
Benefits of a healing environment in addition to a shorter hospitalisation time, the influence and 
adjustment to the surrounding has no negative side effects opposed to medicines. Furthermore, the 
investment that an organisation does earn themselves back (Tanja-Dijkstra, 2018).  
 
In addition, the study of Ekkelboom et al. (2005) reviewed that there are two types of influences on 
health. Firstly, clinical outcomes that are related towards hospitalisation time, use of medicines, stress 
and death. Secondly, there is psychological output that focusses on the state of mind, sleep quality, 
subjective health and well-being (Ekkelboom, van den Berg, & Jaspers, 2005). The psychological output 
can be influenced by a one-person bedroom, a view, fresh air, virtual reality and green environment. 
Of course, there are more aspects that influence and as noticed before for a lot of influence factors 
more research is necessary. Those clinical and psychological output influences the three pillars of 
Ekkelboom et al. (2005).  
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2.1.2 Specific hospital trends  
More detailed there are three trends that focus specifically on hospitals. This has an influence on the 
current demand and supply. The three trends are staff shortage, innovations and the ambition of the 
government to shift more care from the second towards the first line.  
 
Staff shortage  
The first trend is that there is a large shortage in employees. Without a governmental strategy the 
shortage will increase towards 100.000 – 125.000 employees in 2022. However, the government 
designed a strategy to attract more people in healthcare. With this strategy it is possible to reduce the 
shortage to 80.000 – 50.000 people (Rijksoverheid, 2019). They would like to attract people that have 
a different function nowadays and people that receive a reimbursement of the government. With those 
actions they hope to reduce the shortage. The fact that there are not enough employees has an 
influence on the productivity of a hospital. A staff shortage influences the number of beds that can be 
used and surgeries that can be done.  Empty beds and a reduced number of surgeries means that the 
income is reduced and the not used floor space is increasing.  In addition, the hospital does not want 
to lose the current employees. Therefore, it is important to make sure that they are satisfied. In the 
research field of real estate, they can provide a healthy environment and workplace management.  
 
Innovations  
The second trend is that there are a lot of innovations going on in the cure sector. The techniques are 
quickly changing, with a result that the impact on people is smaller. Which results in a shorter 
hospitalisation time in the hospitals. CBS states that in the period of 2005 – 2012 there was a reduction 
in hospitalisation from an average of 6.8 days in 2005 towards 5.2 days in 2016 (CBS, 2018). When 
people stay shorter you need more patients to fill the same number of beds. In Figure 5, the length of 
stay is visualised for the rest of Europe. The Netherlands are located on the most bottom part, where 
the hospitalisation time is the shortest.  
 

 
Figure 5: hospitalisation time in hospitals in Europe (CBS, 2018) 
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Second line and first line  
The third trend is a trend that results of the governmental ambitions and the difference between the 
first- and second-line healthcare. The first line focuses on the more general and simplified problems 
while the second line focuses on the more complex healthcare. To make an appointment in the second 
line you need a referral. The coalition agreement from Rutte II provides the ambition to shift more care 
from the second towards the first line. This results in a decrease in need of the second line (Maes, 
2018). The reason behind this ambition are the costs per person. A treatment in the second line is more 
expensive than in the first line. This difference is visualised in figure 6. As noticed in the problem analysis 
this shift results in an overcapacity of square meters. In addition, the environment of a hospital will 
change towards a higher care environment (de Jong, et al., 2016).  

 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 6: Cost overview first and second line (de Jong, et al., 2016) 

Decrease in square meters  
Following Arcadis (2015), the number of Dutch inhabitants will increase. However, because of the 
trends in the cure sector and the ambitions of the government the demand for square meters in 
hospital real estate will decrease. Arcadis states that in the future we need 40% less square meters 
healthcare real estate a visualisation is provided in Figure 7 (Barské, Groeiende zorg, krimpende 
ziekenhuizen, 2015).  
 
 
 

 

 

 

 

 

 

Figure 7: Development of second line Healthcare (Barské, Groeiende zorg, krimpende ziekenhuizen, 2015) 
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Barské (2015) advised to work on a shrinking strategy and every refurbishment must contribute 
towards the productivity of the hospital. To reduce the real estate costs healthcare organisations, have 
to make sure that every refurbishment contributes to the success of hospitals. By taking quantified 
goals for design and optimise the primary process. In other words, make sure that the refurbishments 
are done by Performance Driven Design (PDD). Another part of the shrinking strategy is that the 
secondary processes need to be optimised. For example, by the virtual signing or layout. In other words, 
making sure that the hospital is lean designed. With an investment in a smart building it is possible to 
create a quick return on investment.  
 
Almost 50% of the healthcare board is worried about the vacancy rate in care and cure buildings. In 
addition, almost a quarter of the respondent’s thinks that care and cure companies will get bankrupt 
because of unused square meters (ten Kate, 2016). Additionally, Arcadis states that in the future we 
need 40% less square meters in healthcare real estate (Barské, Groeiende zorg, krimpende 
ziekenhuizen, 2015). The trends and innovations prove that the vacant space will grow in the future. To 
manage this and make sure hospitals are not going bankrupt they need a good and contiguous 
Corporate Real Estate Strategy. A real estate strategy makes sure that a company makes the right 
decisions related towards their future ambitions. Therefore, research towards Corporate Real Estate 
Strategies with the focus on hospitals is necessary to make hospitals future-proof. van Rens (2019) 
recommends that related to financial continuity of health care organisations further research of 
strategies in hospitals is necessary (Rens, 2019). Overcapacity of square meters has a negative influence 
on the financial continuity of a healthcare organisation.  
 

2.1.3.   Sub conclusion trends 
The first trend is staff shortage, this can lead towards less production in the hospitals. The second trend 
is innovation, this leads towards a shorter hospitalisation time. In 2012, the hospitalisation time was 
6.8 and this downsized towards 5.2 in 2016. The third trend is the ambitions of the government they 
would like to push the healthcare institutions to threat more people in the first line to reduce costs. 
This all results in the fact that hospitals need fewer square meters. The trends should be the input when 
drawing up a real estate strategy. This is important to ensure that a strategy is drawn up that is accurate 
and suits the organisation.  
 

2.2  Financial situation in hospitals  
 
The trends have a large influence on the used floorspace. However, there are more factors that 
influence the financial situation of a hospital. The importance of an efficient use of square meters 
became more important because of the funding system of the hospitals.  
 

2.2.1 Supply based   
Before 1995, hospitals were funded by the lumpsum systematics. The medical specialist received a 
reimbursement for the number of medical interventions that they did. However, the reimbursement 
that hospitals received to cover the costs were a yearly budget not based on the number of 
interventions. While the number of interventions and therefore the income of the medical specialist 
increased the costs that are planned and carried by the hospitals were also increasing. However, the 
reimbursements to cover the costs were not increasing. The specialist did more treatments while the 
budget to cover the costs were compiled on less treatments. This resulted in more costs than 
compensated. The affairs where not the same (Jaques, 2016). 
 
To prevent the sector of the overproduction, in 1995 the lumpsum system was introduced. Every 
specialist received the same reimbursement for a day. The total numbers where equally divided by the 
hospitals. However, supply was equally divided but not every specialism needed the same number of 
specialists. This resulted in a supply driven system with long waiting lists (Jaques, 2016). Those ways of 
funding are supported for organisations that decide on prices, supply and demand in advance. In the 
cure sector there were no agreements on those three aspects (Wals, 2019). In this time this was a 
classic model in force where the government made plans for healthcare and the finance of them.  
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The healthcare cure sector makes a budgeting every year for the costs. Based on what they need the 
government provides a budget every year towards the hospitals. The hospitals receive a 
reimbursement. There is a base grand for the costs that are made, and they can also receive extra 
money with the days that people remain in beds or patients who visit the hospital for outpatient clinics. 
Because of this easy way to receive and gain money this has not a positive influence on the quality of 
the care. The ambition of the minister of healthcare, welfare and sports (volksgezondheid, welzijn en 
sport) is that all Dutch citizens must have access towards a high-quality care environment. An 
environment that is quick, save, respectful and good.  
 
2.2.2 Demand based  
In 2008 the government started with the “diagnose-behandelcombinatie” (DBC) system. However, the 
government already introduced the DBC system in 2005, from 2005 a transitional period started related 
to the price, hour tariffs and the time that the treatment takes. This had to result in a higher 
performance, innovation and higher efficiency rate. However, for another time this supports specialists 
to have a higher production and barely focus on the demand side of healthcare. The system did not 
challenge hospitals to be innovative and improve the quality. Two aspects that are important for the 
minister. Hospitals receive a basic reimbursement and every patient that visit or endures a surgery 
extra income is gained.  While the minister stated the Dutch citizens must have access towards a high-
quality care environment. On the 14th of March 2011 the minister of healthcare, welfare and sports did 
a request to change the funding in healthcare. She wanted to change the system towards “a healthcare 
system that works” (Schippers, 2011). The underlaying reason is that the healthcare sector is stuck 
between supply and demand. Because the funding is slightly too much, healthcare institutions do not 
have to optimise the proportion costs and benefits. The demand is decreasing hospitals have to adapt 
the production towards the supply. Therefore, the system has to change from supply-based system 
towards demand-based system (Schippers, 2011). What kind of care the patients really need? The 
problem of overproduction was still not covered and therefore the increasing costs are not covered. 
The care providers, health insurance and government made an agreement namely “hoofdlijnen 
akkoord”.  The ministry of healthcare and sports determines every year a fixed budget for the 
specialists. The National Healthcare Authority (NZA) determines the maximum revenues per institute. 
In this “hoofdlijnen akkoord” there is still a connection between the number of treatments and the 
reimbursement that they receive.  
 
The current system makes a closed loop, hospitals provide healthcare in return they receive money 
from the DBC that is provided by the health care insurance. A certain percentage out of the DBC is 
reserved for maintaining and renovating the real estate. The real estate provides an environment 
where the employees and customers are happy. Additionally, the real estate has an updated and 
attractive look that attracts customers. When this loop is positive, the number of sold DBC’s will be 
higher, the profits get higher there is more money available to invest in the real estate and the quality 
of healthcare and real estate will improve. However, when the hospital is not attractive the number of 
sold DBC’s is low and the cost are high there is less money available to invest in real estate. The place 
will not improve and probably the number of sold DBC’s decreases. Therefore, a good Corporate Real 
estate strategy can add positive value towards a financial healthy and good functioning hospital.  
 

2.2.3 Negotiate prices  
The cure institutions have to negotiate with the healthcare insurance about the reimbursement that 
they receive per treatment. In this DBC system there are two groups. The first group is group A, in this 
group where the tariffs have a maximum here is no possibility for the hospitals and health insurance to 
negotiate. The second group is group B, in this part there is space for the hospitals to negotiate with 
the health insurance about the reimbursement that they receive for a treatment (Zorgwijzer, 2019). 
The income of hospitals is an enumeration of group A and Group B. Additionally, there are possibilities 
for subsidies. The new DBC system is implemented in phases. When this system started it started with 
70% of the DBC’s in group A and 30% in group B. Nowadays the system is developed towards 30% in 
group A and 70% in group B (Schippers, 2011). 
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2.2.4 Maintenance costs  
In a DBC is a certain part namely +/- 12.5% reserved for real estate maintenance or development of 
new buildings. However, when there are less patients, there is less income for the hospital organisation 
and also less budget for maintenance. There are two kind of hospitals, the ones that are located in a 
new building and the ones that are located in an old building. The old buildings have higher 
maintenance costs but because of the new system they did not have the time to develop financial 
means for maintenance (Kreis, 2013). Costs related to real estate are long term and immobile, the 
number of DBC’s that are sold decreases, but the real estate costs stay at the same level. The part of 
real estate costs grows from 10% towards 12%. Because the costs stay the same and the income 
decreases the proposition decreases. Hospitals have a large challenge on the area of finance. The past 
years the returns dropped from 2.7 percent in 2013 towards 1.2 percent in 2017. There is a difference 
between small/middle and large hospitals. The smaller ones encountered a larger decrease while the 
larger ones experienced a slight increase (Kiers, 2018). Every year BDO makes a benchmark for 
hospitals, this provides insight in the performance of Dutch hospitals. Hospitals have seven years after 
introduction of the new system still too few financial spaces for necessary investments (BDO, 2019).  
 
2.2.5 Sub conclusion financial situation  
The funding of hospitals changed in the past years; the last change was to support a healthcare system 
that works. Every Dutch citizen has the right to have access towards qualitative healthcare. Nowadays, 
hospitals have to fund their own real estate and maintenance costs. Because the government did not 
define themselves as a bank.  
 

2.3  Corporate Real Estate Management and Strategies 
 
A way to manage the overcapacity or not used square meters could be done by corporate real estate 
management. Corporate real estate management is important because in general Real Estate is costly.  
On the first place the costliest are the costs of employees. However, through the complex, immobile 
and long-term character of real estate is harsh to manage. When organisations ignore Corporate Real 
Estate Management, it can be harmful towards the organisation and a costly aspect. However, when 
organisations notice the added value of CREM and CRES it can contribute to the organisation  (Haynes 
& Appel-Meulenbroek, 2014). For corporate real estate management, a corporate real estate strategy 
is necessary. A Corporate Real Estate Strategy (CRES) is necessary to manage the corporate real estate 
(CREM). CRES focusses on the strategic level and CREM focusses on the way this is implemented and 
managed. Firstly, the history of corporate real estate will be outlined. How did this develop and why is 
it important? Secondly, the added value of CRES is outlined. 
 
2.3.1 History of Corporate Real Estate Management 
In the 80’s the large international companies started changing, they became more international and 
realised that they had to manage a larger and international real estate portfolio. It was necessary to 
start thinking on a more strategic level in relation to corporate real estate management (Krumm, 2001). 
The real estate value is usually between the 20% – 25% of the total assets. However, the costs of a real 
estate location are on average between the 5% - 8% in the 90’s (Veale, 1989). In the beginning of the 
90’s Corporate Real Estate Management (CREM) became more known. Companies realised that CREM 
could help to optimise the use of properties and that it can add value. Especially for companies where 
real estate is not their core business. Furthermost, companies realised that real estate costs are the 
second largest cost in the company after labour costs (Haynes & Appel-Meulenbroek, 2014). Following 
Krumm (2001) the evolution from 1900 towards 2000 for large international organisations is visualised 
in Table 2. In this table the developments of the multinational corporations and the revolution of CREM 
is visualised.   
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Table 2: Evolution of characteristics of CREM (Krumm, 2001) 

 
When the competition between companies increases, the pressure heightened, and the costs have to 
reduce. Large companies started with eliminating the number of managers and optimise the processes. 
The focus on the core business, functions without competition that are supporting to the core business 
where eliminated to create a more competitive price and a better quality. Trends like downsizing, lean 
production and back to the core business became real (Krumm, 2001). Lindholm et al. (2006) states 
that focussing only on the cost reduction and not on efficiency may result in the desirable results. 
However, the long-term vision on the strategy is not encapsulated, this is also visible in table 2 where 
the evolution and characteristics are shown. CREM became more important researchers started with 
investigating different strategies that suited the various organisations. What kind of strategy works and 
what is the added value of a certain strategy?  
 
2.3.2 Approach of CREM 
Strategic, tactic and operational CREM  
Corporate Real estate Management is used on different levels, the levels are defined in Figure 8. The 
first level is the strategic level where focus is on policy making. Policy is a plan with the most optimised 
future scenario and highest yield. A description of exploitation, budget, renovations and selling of 
objects is important at this level. The second level is asset management, the focus is on real estate 
management on tactical level. Hereby a policy per object is important. The focus is on three dimensions 
namely: social, real estate and capital. At last, property management, real estate management on the 
operational level. The tasks that are done in this level focus on registration of the finance’s mutations 
and service costs. They provide information towards the tactical and strategic level this is visualised in 
Figure 8 (Driel, 2010).  
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Figure 8: Strategic position of real estate (Driel, 2010) 

 
 
 
In Figure 9 the pyramid is visualised with the different levels and the actions that belong towards the 
pyramid. However, the working and implementation is also important, this works two-sided top-down 
and down-top. The translation from and towards the different levels is visualised in the second pyramid 
in Figure 9 (Janssen, 2008).  
 

 
 

 

 

 

 

 

 

 

Figure 9: Real estate policy process (Janssen, 2008) 

Stages of CREM 
Following Jorofff et al. (1993) there are different stages where companies grow through, companies 
start on the stage of the taskmaster, mainly on a technical level. Because those stages have to 
implement the practical translation of the mission and vision of the board. After five stages they grow 
towards a business strategist where they operate on a strategic level in Corporate Real Estate 
Management. Before the company can grow into this strategic stage they grow through different 
phases. This is a process that people will recognise, unfortunately it is not possible to skip a phase or a 
skill (Joroff, Lourgand, & Lambert, 1993).  
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The first stage that companies can achieve is the taskmaster, in this case real estate is only necessary, 
there is not a central vision. The second stage is the controller, there is a centralised database of the 
real estate portfolio. This automatically results insight in the real estate portfolio and this makes it 
possible to steer on the costs. The third stage is dealmaker, in this level focusses on projects. There is 
not a vision about MJOP and the vision on real estate is missing. There is no focus on the company 
goals. The fourth stage is the intrapreneur, on this level there is a real estate division that is operating 
self-reliant. The real estate is owned, this is done with a strategic vision, future proof and professional. 
The last stage is the business strategist, on this level Corporate Real estate Management is shifted 
towards top management. There are meetings and the direction cooperate at the real estate team. The 
difference between stage four and five is that stage four focusses on operating and the strategist is 
thinking along (Kerkhof, Ramlal, Scholten, & Vegter, 2011). This is visualised in Figure 10.  
 

 
Figure 10:Five levels of CREM (Joroff, Lourgand, & Lambert, 1993) 

Every stage adds value on a different focus points, also the roles are different. The taskmaster and 
controller focus more on the operational level. However, the dealmaker and the entrepreneur focus on 
the tactical level. The business strategist focusses on the strategic level (van Beemt-Tjeerdsma & Broer, 
2018). With the different stages different roles are important. The stage tasks that are important are 
outlined in Table 3 and this all will result in an added value. When you become more advanced the 
added value changes and will be more.  
 
Table 3: Levels and added values (Joroff, Lourgand, & Lambert, 1993) 

Level  Role Task  Added value  
Taskmaster Technical  Realise the buildings, 

maintain plans 
Neutral  

Controller Analytical  Exploitation costs 
minimise 

Minimise costs  

Deal maker Problem-solving  Standardise use  Reduce costs, and 
improve the return  

Entrepreneur  Corporate   Choose real estate on 
organisation plan  

Improve the return  

Business strategist  Strategic  Determine strategy, 
mobilise employees  

Influence form leering, 
organisation strategy.  
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The theory of the stages and the different added values provide an overview. However, the added value 
of CREM and CRES is unclear.  The practical translation of this theory and the possibility to translate this 
to the different levels suits the theory of Joroff et al. (1993). The different theories about the different 
added values will be outlined in the next paragraph.  
 
Basics of CRES  
In 1993, Nourse and Roulac developed eight pillars for the real estate strategy, the advice is not to focus 
on one pillar of the strategy but on more. Mostly a building offers a location where more products or 
markets are reached. An overview of the strategies is provided in Table 4. The blue bar is the pillar of 
the strategy, the enumeration below are the specific actions that have to be taken when this strategy 
is chosen (Nourse & Roulac, 1993). However, Nourse and Roulac (1993) focus more on real estate in 
the business environment (Beckers, van der Voordt, & Dewulf, 2014). Nevertheless, their way of 
thinking is the base of a lot of CRES models. Therefore, this adds value towards this literature research. 
In addition, this theory focusses on the different added values for the companies. However, as noticed 
this model focusses more on the business environment.  
Table 4: Strategy overview (Nourse & Roulac, 1993) 

 
 
 
 
 
 
 

1. Occupancy cost minimization
- Explicit lowest cost provider strategy
- Signal to critical constituencies of cost-consciousness

2. Flexibility
- Accommodate changing organisational space requirements
- Manage variability/risk associated with dramatic escalation/compression space needs
- Favour facilities that can readily be adapted to multiple uses by corporation and other

3. Promote human resources objective
- Provide efficient environment to enhance productivity 
- Recognise that environments are important element of job satisfaction and therefore compensation
- Seek locations convenient to employees with preferred amenities (transportation, shopping reference, 

entertainment)

4. Promote marketing message
- Symbolic statement of substance or some other value
- Form of physical institutional advertising
- Control environment of interaction with company’s product/ service offering 

5. Promote sales and selling process
- High traffic location to attract customers
- Attractive environment to support/enhance sale

6. Facilitate and control production, operations, service delivery
- Seek/design facilities that facilitate making company products/delivering company services
- Favor locations and arrangements that are convenient to customers
- select locations and layouts that are convenient to suppliers

6. Facilitate managerial process and knowledge work
- Emphasize knowledge work setting over traditional industrial paradigm 
- Recognize changing character, tools used in, and location of work

7. Capture the real estate value creation of business 
- Real estate impacts resulting from demand created by customers 
- Real estate impacts resulting from demand created by employees
•Real estate impacts resulting from demand created by suppliers 
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Beckers et al. (2014) focusses on different sectors. What drives the company? Based on that question 
it is possible to select a strategy. The columns are called driving forces. The driving forces are product 
offered, market needs, technology, production capacity, method of sale, method of distribution, 
natural recourses, size/growth and return/profit. For each driving force a different strategy and urgency 
is applicable. Based on the driving forces the importance of that strategy can be chosen. Where the P 
stands for primary, the S for secondary, the T for tertiary and NA for not applicable. For each of those 
eight strategies, there is an importance for different sectors.  
 
Table 5: Driving force different strategies (Beckers, et al., 2014) 

Real estate strategy produc
t 
offered 

Market 
needs 

Techno- 
logy 

Produc- 
tion 
capacity 

Method 
of sale 

Method 
of 
Distribut
ion 

Natu
ral 
reso
urce
s 

Size 
/ 
grow
th 

Return
/profit 

1. Occupancy 
cost 
minimization 

P  T S T P S T T P 

2. Flexibility T P P NA NA NA NA S S 

3. Promote 
human 
resources 
objectives 

T T P P T S T S T 

4. Promote 
marketing 
message 

S S S S S P S P S 

5. Promote 
sales and selling 
process 

S P S S P P S P S 

6. Facilitate 
production, 
operations, 
service delivery 

P  S S P S P P S S 

7. Facilitate 
managerial 
process and 
knowledge 
work 

S S P S T T S S S 

8. Capture the 
real estate 
value creation 
of the business  

NA NA NA NA NA P P S P 

 
When a company wants to adjust the model, they have to indicate which driving force they have. When 
the strategy and the driving force are determined the importance of the subjects can be determined 
and the strategy can be developed. The model of Beckers et al. (2014) the combination of different 
sectors is made. However, the model of Nourse and Roulac (1993) solely provides strategies. The 
development in the model of Beckers et al. Provides a better overview and the results for the different 
sectors. However, the model of Nourse and Roulac is still used as the basics this model is more 
developed how to contribute added value for different sectors. However, the model of Beckers et al 
(2014) shows that different strategies are necessary for different sectors.  
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Because business of companies changed the corporate real estate strategies also needed an 
adjustment. The model of Nourse and Roulac (1993) was a fundable base. However, de Vries et al. 
(2008) changed the eight pillars of the strategy towards five pillars. Companies started steering on one 
hand on reducing costs and on the other hand on increase the value of the assets. However, next 
towards those two basic strategies de Vries et al. (2008) designed five criteria that add value to the real 
estate strategy. This strategy is amendment on the strategy of Nourse and Roulac (2008). Later, the five 
pillars will be outlined, the five pillars are:  

1. Effectiveness 
2. Efficiency 
3. Productivity 
4. Flexibility 
5. Creativity 

More and less the same but not focussed on the financial way five other aspects are developed where 
they can add value. That is with: promoting marketing and sales, increasing innovation, increasing 
employee satisfaction, increasing productivity and increasing flexibility also in this model sustainability 
was added (de Vries et al., 2008)  
 
Increase flexibility, there are two forms of flexibility that are relevant. Firstly, functional flexibility, if the 
activities and functions of a building changes it is still possible to insert that in the same building. 
Secondly, psychical flexibility, the building is with floor height, construction, building depth reusable for 
other functions. This makes it possible to shrink or expand. Increase the productivity, on one hand make 
sure that employees are less absence and on the other hand to improve the quality and the quantity of 
the output. The third aspect is increasing the employee satisfaction, there are many aspects that 
influence the satisfaction. Examples are, ergonomics, consistency in the interior design, accessibility of 
daylight, accessibility and daylight are a couple of examples that are important. The fourth aspect is 
increasing innovation, two issues are remaining. However, they can be turned into a positive influence 
when they are influenced by the corporate real estate strategy. The first one is the creativity of the 
employees, this often results in useful ideas, however those ideas have to be adopted by the company. 
The second issue is sharing of knowledge between employees. The fifth and last aspect is supporting 
sustainability. The strategy of Nourse and Roulac (1993) and the driving forces strategy of Beckers et al 
(2014) did not implement this aspect. However, the new climate agreement forces to reduce the output 
of CO2 and use less energy. Nowadays, sustainability is a new important topic. Appel and Haynes (2014) 
developed eight key areas in relation to sustainability. The eight key areas are site and transportation, 
building envelope, energy, water, indoor environment, waste, material use.  
 
The high costs of real estate and the immobile character causes a large and sometimes difficult 
portfolio. However, with a Corporate Real Estate Strategy real estate can add value. De Wulf et al. 
(2000) developed seven elements that add value to a business organisation. Those seven added values 
overlap with the improvements of de Vries et al. (2008). However, in the strategy of de Wulf et al. 
(2000) the characteristics and the ratios are visualised. Table 6 provides an overview of the seven added 
values through real estate. In addition, it provides an overview of the added values that interact with 
each other. The added values will be illuminated after table 6.  
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Table 6: Adding value through real estate (Dewulff, Krumm, & de Jonge, 2000) 

 Adding value Characteristic 
1 Increase productivity   Selection of the location 

 Innovative workspace  
 Keep human capital 

2 Reduce costs  Workplace costs 
 Facilitate costs 
 Real estate costs 
 Benchmarking 
 Entrepreneurial financing 

3 Risk management  Inflexible real estate portfolio 
 Selection of the location  
 Increase/decrease of value 
 Development process  
 Milieu aspects  

4 Add value   Acquisition/layout of real estate 
 (re-)develop real estate 
 Market analysis 

5 Increase Flexibility  Organising aspects 
 Financial aspects 
 Technical aspects 

6 Support culture   Workplace innovation 
 Communication 

7 PR & Marketing   Image  
 Selling points 
 Selling strategy  

 
 
Increase productivity 
Increasing productivity is possible on different ways. However, the relationship is complex measure. 
However, it is possible to increase the productivity by providing real estate. For example, work more 
efficient. With selecting a good location that has the possibilities to work more efficient. In other words, 
doing more with the same facilities, or even better doing more with less facilities. In addition, innovative 
workspace leads to improved communication, happier users and less costs. If those three 
characteristics are facilitated the chance that employees stay with this hospital is larger. Even if there 
is a scarcity in employees in healthcare (De Wulf et al.,2000).  
 
Reduce costs  
Reducing costs can be done by different ways, the first one is reducing workplace costs. This is a result 
of increasing productivity. Also facilitate costs must be reduced, a special guideline is developed 
namely, NEN2748. This NEN provides several characteristics where costs must be registered. Now it is 
possible to trade off if you must sell or lease the building. In addition, this provides the possibility to 
benchmark the costs with other hospitals (De Wulf et al.,2000). 
 
Risk management 
Risk management is important, in the world of the hospitals there are large risks. The first one is that 
the real estate is inflexible. Therefore, it is complicated to adjust the trends and developments in the 
sector cure. An addition, this risk is the state of the real estate (selling, leasing or renting). When the 
real estate is owned by the organisation the development process is important because there is the 
possibility that the market changes. Another aspect that influences is the flexibility of the real estate. If 
the market changes, is it possible to re-rent the hospital real estate? An overview of the aspects is 
provided in Figure 11 (De Wulf et al.,2000). 
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Added value  
The possibilities of the finance position can be improved by using the real estate. To attract more loan 
capital, improve the solvability and the liquidity. More budget for renovating is available (De Wulf et 
al.,2000).  
 
Flexibility 
When the real estate is not flexible in usage it is 
more complicated to adjust to the market. The 
organisation of the square meters can be 
complicated when the real estate has not a 
flexible character. When the real estate is 
inflexible it is more complicated to make one 
floor empty and re-rent it to another party. 
Probably the places that are vacant are small 
and not easy re-rentable. In a technical way it 
would be good to design a hospital where the 
walls are easy to adjust and where 
compartments are easy to expand or shrink. 
The organisation can add flexibility as well. 
With expansion of the opening hours and work 
with workplace innovation. The last way to 
improve the flexibility is to make a mix between 
selling, leasing and renting. The way this can be 
optimised are outlined in the background (De 
Wulf et al.,2000). 
 
Culture  
The culture in an organisation is complicated to change. People like to stay working the way that they 
did and implementing changes is not easy. However, when the culture is changed this supports the 
innovations (De Wulf et al.,2000).  
 
Marketing 
Using marketing as a unique selling point is already and old way to sell the business. However, real 
estate influences the image of the company and therefore a continuous and important marketing tool 
(De Wulf et al.,2000).  
 
In relation to the development of hospitals a model or vision has to be created to know how it is possible 
to develop in time. The Technical university Delft developed a model with a research group specialised 
in CREM to develop.  This is the Designing Accommodation Strategy framework this is shortened to 
DAS-model, this model is designed for the healthcare sector. The model looks to two different levels 
on one hand the building level and on the other hand the more strategic portfolio level. This model 
works on two different axes. The first axe is the demand and supply, the second axe is the current 
situation towards the future situation. The method helps to make decisions in relation to the real estate 
strategy, see figure 11. The strategy of de Vries et al. (2008) focusses on the global aspects and on a 
higher more strategic level. The policy process is a collaboration of the strategic, tactic and operational 
level. This strategy does not outline the actions on the tactic and operational level. The strategy of 
DeWolff et al. provides a practical translation and is therefore more useful for this research. 
 
Development in the future  
In relation to the development of hospitals a model or vision has to be created to know how it is possible 
to develop in time. The Technical university Delft developed a model with a research group specialised 
in CREM. The Designing Accommodation Strategy framework was the result of this group. Shortened 
to DAS-model, this model is designed for the healthcare sector. The model looks to two different levels 
on one hand the building level and on the other hand the more strategic portfolio level. This model 
works on two different axes. The vertical axis focusses on demand and supply, the horizontal axis 

Figure 11: Overview of influences of managing real 
estate Development in the future  (Dewulff, Krumm, & 
de Jonge, 2000) 
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focusses on the current situation towards the future situation. The method helps to make decisions 
related to the real estate strategy, see Figure 12. The model exists out of four different aspects:  
  

1. What do we need versus what do we have? 
2. What do we need in the future towards what do we have now? 
3. Alternatives what we could have related towards design. 
4. And develop a step by step plan to see what we need in the future.  

 
The first step takes place between the current demand and the current supply. The second step is 
visualised between current demand and future demand. The third step is localised in the middle 
between current supply and future demand. And the last step is visualised between current supply and 
future supply.  
 

 
Figure 12:DAS-Model (van der Zwart, Arkesteijn, & van der Voordt, 2009) 

Every step needs more input, this model like it is visualised above focusses more on the process. 
However, the content has to be filled in with the specific case that has to be analysed. To determine 
the future supply there are three models available to indicate the future supply. This could be done 
based on the value-based strategy, standardization strategy or incremental strategy. The future 
demand has to be determined on a longer term namely 15 – 30 years. While the current demand is 
conducted between now and three years, the current supply is a known factor. When the current 
supply, current demand, future demand and future supply are determined the model continues with 
the check if there is a match or mismatch between the elements. How those links interact is visualised 
in Figure 13.  
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Figure 13: CRES and DAS-Model (van der Zwart, Arkesteijn, & van der Voordt, 2009) 

 
Based on the DAS-model a scenario planning could be made, this helps organisations to develop 
scenarios based on the outcome of the das model.  This model operates besides two axes. The first axe 
is the axe of the impact that a trend has on the real estate. The second axe is the axe that determines 
to what extent it is possible to influence. The different models move over different axes. However, 
when those two are added to the DAS model they can have a high added value and used in two ways. 
The first way: “To steer and support the analysis of the present and future demand and supply as a 
starting point to design an accommodation strategy that is linked to corporate business strategy” (van 
der Zwart, Arkesteijn, & van der Voordt, 2009) . The second way: “Is to test the current real estate 
strategies regarding consistency, completeness and best possible fit” (van der Zwart et al, 2009). In the 
end this results in a research design as visualised in Figure 14.  
 

 
Figure 14: Research design to develop Das-Model 
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2.3.3 Corporate Real Estate Strategy for Hospitals   
CREM Thermometer  
Van Hasselt (2005) designed a CREM thermometer, which brings two theories together namely, the 
added value of CREM and the different stages that this development goes through. Combining those 
two has as advantage that the level of CREM is measured at different stages from stage one towards 
stage five. In addition, on the vertical axis the added values are outlined in 2005 seven parameters are 
incorporated from the theory. By combining the vertical and horizontal axes a matrix arises. Van Hasselt 
(2005) researched what kind of content the boxes should have and developed this. Because the 
literature is combined this is the best source to use in the research. The matrix can be used to determine 
the current level of CREM in a hospital. However, this matrix is developed in 2005. An actualisation 
must be done, the current trends are missing in this matrix, the matrix is visualised in Figure 15. With 
this matrix it is possible to create an overview where the hospitals are located and to what extent they 
act in relation to CREM. In addition, it provides hospitals to develop a strategy related to those subjects. 
 

 

Figure 15: CREM-thermometer (van Hasselt, 2005) 
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2.3.4 Sub conclusion CREM  
CREM has started around the 80’s, when companies became more international. The corporate real 
estate managers realised that managing real estate is a complicated job. However, when the approach 
is structured, and a vision is clear real estate can have an added value. To make sure that the real estate 
has an added value to the organisation seven different aspects need attention. The added values are 
productivity, costs, risks, flexibility, value of real estate, marketing and culture. However, ameliorate 
the business is a step-by-step process. To plot this in the future, the future demand and future supply 
has to be clear. Using the DAS-Model future demand and supply can be linked. 
 
 

2.4 Conclusion of literature  
 
The literature research provides information about different trends, financial situation of hospitals and 
corporate real estate strategies. Related to the trends in healthcare the focus is on a social, 
demographic, medic, economic, politic and health. In relation to health a healing environment and a 
healthy work environment are important items. A healing environment focusses on the recovering time 
of patients, with small adjustments like daylight, having a view and green environment. Those factors 
influence the hospitalisation time, use of medicines and the level of stress. A healthy work environment 
focusses on the employees to prevent that they become ill. The following factors have an influence, air, 
nourishment, water, comfort and mind.  
 
The financial situation of hospitals changed in 2006, the minister of healthcare, welfare and sports 
wants to have a system that has quality and is approachable for everybody. Therefore, the system 
changes from supply driven towards demand driven. And the system privatised, the government was 
no longer responsible for bankruptcies of hospital organisations. Hospitals became responsible for their 
own financial situation, and corporate real estate strategies and management became more and more 
important.  
 
Corporate real estate strategies and management started around the 80’s. Managing corporate real 
estate is complicated because real estate has a long lifetime and immobile character. However, when 
managed correctly is has an added value to the hospital process. Organisations have to focus on several 
values to accomplish this. The literature did not provide a CREM model that is up to date and that 
focusses on healthcare real estate. A model needs to be developed that includes the current trends and 
takes the changed financial situation in account. The model of van Hasselt (2005) can be used as 
underlayer to develop a new model.  
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3. CRES model  
 
This chapter will provide an explanation of the thermometer developed by van Hasselt in 2005. 
Subsequently, the various KPIs will be modified. This will be done by integrating the trends in healthcare 
and the financial situation of hospitals. The KPI's will be assessed with green, orange or red. 
Furthermore, an improvement proposal will be proposed when necessary. The changes that are 
necessary will be incorporated in the new Corporate Real Estate Hospital Model.  
 

3.1  Basic model   
 
The thermometer is designed in 2005 by van Hasselt, on the horizontal level the model is acting on a 
strategic, tactic and operational level and is combined with the different stages (Joroff, Lourgand, & 
Lambert, 1993). The different stages are not researched because the new trends and switch in financial 
funding does not influence those stages. The focus of this thesis is on the different added values of the 
indicators and the adjustments that have to take place.  In this model the grey blocks will be named 
KPI’s and the white blocks are the indicators. Those indicators provide a more detailed view about the 
KPI’s and description of the stages. Not solely the KPI’s but also the indicators will be discussed in this 
research. An overview of the model is provided in Figure 16. 

 
 
 
 

Figure 16: Overview of KPI's in the CREM Thermometer 
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KPI’s and indicators  
Firstly, the current KPI’S will be discussed and supported why they are important and how they can add 
value to a hospital organisation. In addition, for the KPI’s the impact on real estate and the organisation 
has to be outlined. Why does this KPI add value or does this KPI needs to be added. The KPI exists of 
different indicators this is a more detailed description what companies should do in the different 
phases. An update per indicator will be provided. When the indicator can stay the same it will be coded 
green, when an in-depth addition has to be made it will colour orange, when a large adjustment has to 
take place it will colour red.  
 

No adjustment needed Addition  Large adjustment  
 
Secondly, an inventory takes place, there are KPI’S that are not included in the overview of van Hasselt 
(2005). And have to be included because of a change in law, governmental ambitions, or the importance 
is highlighted by society. With those adjustments a new model will be available  
 

3.1.1 Productivity  
KPI Productivity  
The KPI productivity has a very important role, this has impact on the as well as the employees as the 
employer. Real estate could have a large positive influence on the productivity. For the employer 
productivity that has a relation to the profit is important, the formula to calculate the productivity is: 
   
 
 
 
When the total production is higher than a year before this means that employees worked more 
efficient. In the end this affects the number of FTE’s that the hospital needs. Less FTE’s result in less 
workplaces that are necessary to accommodate. In addition, fewer square meters are needed and the 
maintenance costs can be lowered. A positive loop is originating. However, a positive loop is important 
for the employees as well, if they are fortunate, they have a higher production (Osch, 2017). Related to 
the production a low production also results in unhappy employees. Mostly, employees are bored, do 
not feel comfortable and in some cases, this results in resignation. There are several factors that have 
a positive influence on the productivity and happiness of employees. For example, on a detailed level 
the colour of the wall or the (sport) facilities that the organisation offers has influence on the happiness 
and production that employees provide (Gruson, 2018).  
 
Update indicators  
The KPI productivity needs an adjustment this KPI has a larger influence than solely productivity. This 
KPI is about healthy environments for employees. How do you create this a what is needed to create 
an environment as whished?  
 
Table 7: indicators KPI productivity (van Hasselt, 2005). 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Inventory by 
work situation of 
different types of 
employees and 
wishes of users 

Insight into work 
situations + user 
requirements and 
an inventory of 
possibilities for 
arranging work 
situations more 
efficiently and 
effectively. 

Insight into 
possibilities and 
planning to adapt 
work situation to 
type of work and 
function 

Implement new 
work situation on 
the employees 
and evaluate 
whether this 
does anything for 
productivity 

Productivity 
improved by 
doing more with 
the same 
resources, the 
same with fewer 
resources or 
more with fewer 
resources. 

Addition Addition Addition Addition No adjustment 
needed 

Total production = Production / Total working hours 
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Stage 1  
The first stage is inventory and investigate what people on the common workplaces need. However, 
the first stage of engineering should be knowing what kind of requirements are necessary to facilitate 
a proper workplace where all the basic facilities are present.  
 
Stage 2  
Inventory by work situation different type of employees and their wishes. In addition, with this 
information it is possible to arrange work situations for people with the same wishes. In addition, this 
can be supported with the research what kind of modifications have the largest influence on happiness, 
health and productivity. And therefore, create a situation where people can work more efficiently and 
effectively.  
 
Stage 3  
Now the requirements and the wishes are clear, a more tactic way of optimising the productivity must 
be done. Related to productivity research concluded that there are small factors that have a positive 
influence on the productivity. A standardisation of the workplace can be developed, driven by plants, 
colours or other modifications.  
 
Stage 4 
The indicator suggests evaluating the productivity, however measuring the productivity is complicated. 
Research proves that proposed adjustments results a higher productivity and satisfaction. However, 
measure an evaluation is complicated therefore three different measurement labels are developed, 
direct labour efficiency, management labour efficiency and the sales labour efficiency. This ratio can be 
used for measuring trends, collect information about a team, location, product group or market 
segment. In addition, it also provides insight in the dynamic of your company (Osch, 2017). The first 
label is the direct labour efficiency ratio. This ratio measures the productivity of the direct employees. 
Direct employees are the people that are more than 50% of the time busy with making and developing 
a product or service (Osch, 2017). The second label is the management labour efficiency ratio includes 
the direct labour, management a support and sales. The company may decide if the sales are in- or 
excluded (Osch, 2017). It is possible to calculate the mLer with the following formula:  
 
mLer = contribution marge/ salary costs of management and support  
 
 
The third and last label is the Sales labour efficiency ratio. It is also possible to include this label in the 
management label. This is what most commonly happens. Therefore, there is no formula developed for 
the sales.  
 
Stage 5 
For the fifth stage no action or update is necessary, the labour efficiency ratio’s provide insight in the 
efficiency of employees. This has to be measured periodical, the frequency can be determined by the 
company. In addition, workplace management on a strategic level is necessary. The board needs to 
have an insight in the different disciplines and what they need related to the detailed workplaces. Of 
course, the board has a vision related to the WELL aspects, on what kind of factors do they want to 
focus.  
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New indicators  
Not solely the indicators need an adjustment also the name of the KPI needs to be adjusted. Because 
this has a broader influence than solely productivity. This KPI also focusses on the happiness and 
providing a healthy workplace environment. Therefore, this KPI will receive the name productivity & 
healthy environment. In addition, the indicators have to be adjusted, the adjustments are suggested in 
table 8.  
 
Table 8: New indicators KPI Productivity 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Insight into work 
situations and 
user 
requirements.  

Inventory by 
work situation of 
different types of 
employees and 
wises of users. 
And an inventory 
of possibilities for 
arranging work 
situations more 
efficiently and 
effectively. 

Insight into 
possibilities and 
planning to adapt 
work situation to 
type of work and 
function, create a 
standardised 
workplace that 
provides items 
that increase the 
productivity. 

Implement new 
work situation on 
the employees 
and measure 
whether this 
does anything for 
productivity. 
Measure with the 
labour efficiency 
ratio.  

Productivity 
improved by 
doing more with 
the same 
resources, the 
same with fewer 
resources or 
more with fewer 
resources. The 
board has a 
vision on the 
importance of 
the different 
WELL- aspects 
and know where 
they want to 
focus on.  

 
 

3.1.2 Costs  
KPI Cost 
Real estate costs are nowadays 10-15% of the total costs, in addition this has an immobile character. 
Which makes it important to keep the costs as low as possible.  
 
Following the NEN 2367 that is a norm for operation costs the following costs belong to this subject:  

- Overhead costs 
- Energy cost 
- Maintainance costs 
- Administrative management costs 
- Specific running costs  

 
In total 70% of the total costs are overhead costs, the overhead costs exist of of interest, insurance, 
taxes and depreciation. The other 30% is variable, therefore there is a possibility to influence the costs. 
The costs are summed up with 2% of overhead costs, 10% of technical maintenance, 10% of cleaning 
costs, and 8% of energy (Dukers, 2004).   
 
The 30% variable costs can be influenced, a step by step method is developed. Firstly, the company has 
to be self-conscious about the current situation. Secondly, they have to prepare the actions that they 
want to take to reduce the costs. Thirdly, they have to execute the actions. At last, they have to manage 
and control the savings and get used to the new situation (Dukers, 2004).  
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Update indicators  
 
Table 9: Indicators KPI costs (van Hasselt, 2005) 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching 
market options 

Stage 5 
Convening the 
workforce  

The (technical) 
management of 
the building and 
drawing up a 
multi-year 
maintenance 
plan 

Minimize 
building costs, 
operating costs 
and investment 
costs. Real estate 
department in 
the organisation 

Inventory to 
benchmark 
building costs, 
operating costs 
and investment 
costs to minimize 
costs 

Using cost 
benchmarks. 
Greater influence 
real estate 
organization 

Savings on 
investment costs 
and operating 
costs based on 
benchmarks. 
Real estate 
(department) 
matches the 
organisation's 
strategy.  

Addition Addition Addition Addition No addition 
needed 

 
 
Stage 1 
Stage one needs an adjustment, in 2004 they wanted to start with a multi-year tenant plan. However, 
to decide firstly a department has to collect insight in all the different costs. And compare those 
maintenance costs with different key numbers that are provided with Dukers (2004).  With the ratio’s 
insight is gain related to the Hight of the operation costs. It is important to insert the results in a time 
planning; the costs are not the same every year. In the operation phase there are also depreciations 
that have an influence on the operational costs.   
 
Stage 2 
Stage two needs an adjustment as well, following Joroff et all (1993) the costs have to be minimised. 
Before it can be minimised the company has to decide on what kind of costs they want to reduced. 
When the focus points are clear, and decisions have been made this could be elaborated in a multi-year 
maintenance plan.  
 
Stage 3 
Stage three need to be adjusted, this stage focusses on the standardisation of buildings and processes. 
Therefore, this is not the right time to benchmark with other hospitals. In addition, with the information 
from the stages before it is possible to integrate the different focus points and develop a 
standardisation. This has to be implemented when they execute the actions.  
 
Stage 4  
This stage needs an adjustment, the stage focusses on matching market options. Therefore, the 
exploitation costs have to be benchmarked. Based on this benchmark, the hospitals can manage and 
control the focus points and check the results that are the outcome of this plan. Where necessary steer 
and focus on focus points that need extra steering.  
 
Stage 5  
On a strategic level the focus points are developed for the operation. They have to match with the focus 
points of the organisation. This stage is correctly described.  
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New indicators  
The first four stages needed an adjustment, the multiyear maintenance plan needed to be integrated. 
Furthermore, stage three and four need to be switched. Stage 5 was correctly formulated. An overview 
of the new indicators is provided in Table 10.  
Table 10: New indicators KPI Costs 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching 
market options 

Stage 5 
Convening the 
workforce  

Collect insight in 
different costs 
and develop 
ratio’s related to 
the key numbers.  

Where does and 
can an 
organisation save 
money, 
implement this in 
a multi-year 
maintenance 
plan.  

Integrate focus 
points and make 
standardisations.  

Managing and 
controlling the 
focus points, 
steer where 
necessary.  

Savings on 
investment costs 
and operating 
costs based on 
benchmarks. Real 
estate 
(department) 
matches the 
organization's 
strategy.  

 
 

3.1.3 Risks  
KPI Risks  
The risks that may arise depend on the age of the property. Sengers (2007) and Gupa (2006) divided 
this in three different building periods with characteristics. The different periods are provided in Table 
11.  
 
Table 11: Overview of building types 

Time period Characteristic 
From – 1970  The hospitals meet the current demands; 

however, the facilities and technics are more 
basic than nowadays.  

1980 – 1990  This are the more modern hospitals where 
technical facilities are modern. However, there is 
a large scale and a complex system.  

2000 – now  Hospitals that are built following the current 
rules and norms. They are build following the 
insight that the government has the ambition to 
shift a lot of healthcare from the second towards 
the first line.  

 
The more current the building year of hospitals the higher the flexibility. More recent buildings had the 
opportunity to act on the more current trends and the shift from the second towards the first line. In 
addition, the typology of the building also has an influence on the risks. When a typology is chosen that 
is flexible it is easier to use it with a different function.  
 
However, there are a lot of hospitals with a different building structure it is possible to categorise them, 
they can be sorted out in seven different types. Namely, the broad foot structure-, double comb 
structure, passage structure, cross structure, tree structure, linear structure and pavilion structure. 
Those types are formulated by the College of Building Care and Cure institutions (2002). The structures 
are not all equally flexible. This entails different risks. The structures are outlined.  
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Broad foot structure.  
This structure is possible to recognise the broad and low building volume with one part that is a high-
rise building. Patients and employees have to walk can easily reach their destination, but they have to 
use the elevators quite often. In the high-rise most of the times the nursery departments are located. 
In the lower part the research and treatment possibilities are located. There is one main entrance, 
located centrally and visible.  
 
Double comb structure  
This typology is characterised with the different combs. They are connected in the middle; the flexibility 
and functionality are leading. However, people could see this as a not finished building because it is 
possible to add parts when the capacity has to be expanded. Because of the different wings, in a comb 
there is the possibility to staple different functions. One comb with intensive care, operation rooms 
and the emergency department. Another comb can be used for nursery or research. The main entrance 
is hidden between the different combs.  
 
Passage structure 
This typology is coming from the 80’s, where two buildings are built. Between those buildings there is 
a passage mostly from glass that provides daylight in the building. This passage is high and provides a 
spatial affect and provides overview of the hospital. Most of the times this passage is filled with some 
stores and a pharmacy. This is the heart of the hospital. Because of the passage it is possible to move 
as well as horizontally as vertically. The location of the elevators is easy to find. The entrance is located 
on the beginning of the passage.  
 
Cross structure  
With this typology there are two crosses located across each other. Because of the two crosses that 
turn a central entrance and hallway Location on this way influences the necessary square meters. It is 
possible to build a large hospital on a relatively small position. There are two cores where it is possible 
to take an elevator. The polyclinical, treatment and research departments are in the lower floors. The 
surgery and intensive care are on the higher floors, on the top floors the nursery functions are located.  
 
Tree structure 
In is structure the focus is on the different branches of the tree. The main entrance and hallway are 
centralised this is the heart of the hospital. However, the branches provide the possibility to have more 
entrances. Mainly, this typology is not a high-rise an provide also a location to the supporting 
departments of the hospitals. The walking distance is short because all the branches end up in the main 
hallway. A drawback is that this that the overview of the building is complicated. Specific functions were 
a high ceiling is necessary are located on the top floor. This is different compared with a lot of other 
structures.  
 
Linear structure 
This structure consists of a long line housing all functions. The lines can be built in all kinds of different 
shapes, for example a u-shape. When this shape is used an inside garden is existing with a lot of daylight 
and a central hallway. On some levels connections between the lines are added. To provide a 
connection on several levels, when this is not provided employees and patients have long walking 
distances. This hospital is with policlinics next to a nursery department. Additionally, it is possible to 
reshuffle and change the purpose of the different departments to make it more flexible. 
 
Pavilion structure  
This structure is an old structure and is used for large hospitals that are built before war. The popularity 
of this structure was low, however nowadays designers realised that for large hospitals this could be a 
possibility. A character of this typology is that it is spatial designed and per pavilion. When this structure 
was used it was mainly with the idea to combine several local hospitals. The new version of this typology 
is that the pavilions are used with a goal. One pavilion for surgery, another for polyclinical purpose etc.  
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Update indicators  
The KPI Risk focusses mainly on the square meters that are available and the usage of them. However, 
to note if there is a mismatch in square meters needed and available. In addition, to minimise the risks 
it is important to look to the typology and the flexibility. The future trends have a large influence on 
the structure that is needed. However, it is complicated to determine the trends for the next 30 years 
and what the effect of those trends are on the real estate. Therefore, indicators will be reviewed.  
 
Table 12: Indicators KPI Risks (van Hasselt, 2005). 

Stage 1 
This stage focusses on the building engineering and is correctly measured. To receive insight in the risks 
insight in several subjects is needed. In this case information about the supply and demand of hospitals 
but also how efficient do people work and what kind of quality is delivered. Inventory those subjects is 
a correct start. 
 
Stage 2  
To minimise the building costs related to the risks, based on this item it could be a solution to do pro-
active maintenance based on the risks. For example, in a surgery room light is important when this 
brakes there is a large and urgent problem. This is a large risk, when you know that the lifespan of a 
light is 5 year, it is possible as a precaution to renew the light after 4.5 years.  
Another way to look at the risks, more on a portfolio level is to see what is the change that we lose rent 
from more than a certain square meter of the hospital. And how can we refill this as soon as possible.  
 
Stage 3  
Related to the risks it is complicated to standardise the building use.  Van Hasselt (2005) implemented 
it as the risks related to the building typology and therefore the flexibility that belongs to the building. 
However, following Joroff et al. (1993) it should focus on standardising the building use. However, 
related to risks it is complicated to develop a standardisation of risks. Therefore, the basis that van 
Hasselt (2005) developed is a logical next step. An addition could be is an efficient and effective work 
process and do research if this can be optimised.  
 
Stage 4 
This stage focusses on matching with the market options, therefore it is also important to see what the 
current match or mismatch is in square meters. However, in stage four it is important to act on a more 
tactical level and see what the future needs and trends are. This information forms the input of the 
information in the fifth stadium.  
  
 
 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Inventory of real 
estate, who has 
what and how 
much. Inventory 
of possible risks. 
Inventory of 
supply and 
demand, 
efficiency, quality 
and functionality. 

Insight into the 
use of real estate 
and inventory of 
(non-) specific 
and (non-) 
current buildings 
or parts thereof. 
Insight in supply 
and demand. 

Insight in 
marketability and 
specification. 
Inventory 
according to 
building layout 
with specific and 
non-specific 
parts, in order to 
increase 
marketability. 

Insight in how the 
building would 
be most common 
and adjust it. 
Letting or selling 
vacant space. 
Possibly renting 
and applying the 
layout according 
to specification. 

Risks controlled 
by different 
forms of 
ownership and 
making (part of) 
your buildings 
less specific and 
more common. 
Offer adapted to 
your needs.  

No addition 
needed 

Addition Addition Addition No addition 
needed 
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Stage 5  
With the information about the future trends and expectations risks can be controlled. Hospitals can 
make decisions what the higher goal is with their real estate. And adapt that on the needs to control 
mostly the financial risks of unused square meters.  
 
New indicators 
The first stage does not need an addition, the second stage has to focus on risk-based maintenance. 
The third stage has to focus more on the building typology. The fourth stage needs to take a look to the 
future. And the last stage is correctly formulated. This is visualised in Table 13.  
 
Table 13: New indicators KPI Risks 

 

3.1.4 Flexibility 
KPI Flexibility 
Flexibility in a building is important, it must be possible to rent out different parts of the hospitals to 
act if the market changes. A flexible building has a positive influence on the risks. The risk of a financial 
unhealthy hospital is lower.  
 
Following the shell theory, a hospital is divided in four different shells.  The four different shells or 
functions are hotel, hot floor, back office and the factory. In Figure 17, is an overview provided what 
belongs to the four functions. Because of some specific prerequisites the flexibility is lower of a building 
or for building wings. It is complicated and expensive to move a laboratory, intensive care or surgery 
department. Related to the flexibility is the hot floor harsh to use for other purposes. However, the 
office and the hotel function part can be used with other purposes and is possible to rebuild.  
 

 
Figure 17: Overview of functions in a hospital 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce 

Inventory of real 
estate, who has 
what and how 
much. Inventory 
of possible risks. 
Inventory of 
supply and 
demand, 
efficiency, quality 
and functionality. 

Doing risk-based 
maintenance and 
see where there 
is a (mis-) match 
in the usage of 
square meters. 

Inventory the 
building typology 
and the 
belonging 
flexibility. See if 
optimisations can 
be done 
regarding an 
efficient and 
effective working 
process. 

Gain insight in 
the future trends 
and expectations 
and therefore 
needs in square 
meters. 

Risks controlled 
by different 
forms of 
ownership and 
making (part of) 
your buildings 
less specific and 
more common. 
Offer adapted to 
your needs. 
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The WELL being certificate has the vision that flexibility of a building is going to contribute tothe price 
of a real estate object (BBA binnenmilieu , 2017). In relation to the healthcare facilities there are several 
changes possible to make the building more flexible. A hospital can change with re-using the same 
functions, develop new functions or make a change to use it with a different function. This all is 
dependent from the strategy that the hospital has to make it future proof. This is more on a strategic 
and higher level.  
 
Another type of flexibility is the flexibility of the building. Related to the capacity, building volume this 
has an influence on the size of the building and the way that the building is organised. When this is 
copied to the operational, tactical and strategic level of the flexibility of buildings (de Neufville & 
Scholtes, 2011). 
 
On an operational level the flexibility on a hands-on basis, the focus is on easy changes with a small 
impact that are easy to make. For example, changes related to the choices of light or furniture. On a 
tactical level this focusses on changes that take longer than a week to implement. On a more strategic 
level because of adaptions of this kind of level the lifespan expectance of the structure will be higher 
(Kronenburg, 2007).  
Update indicators  
 
Table 14: Indicators KPI Flexibility (van Hasselt, 2005) 

 
 
Stage 1 
In stage one an addition is necessary, not solely the leased and owned square meters need to be 
inventoried. In addition, the square meters that are possible to use with another function need to be 
inventoried as well. With this information it makes it easy to know where other functions can receive a 
new location. The overview of square meters and the possibilities to rent it to other parties contribute 
towards the KPI costs.  
 
Stage 2 
This stage focusses on building costs, with receiving insight in the possibilities of technical, legal and 
organisational flexibility this seems accurate in the right stadium. 
 
Stage 3  
The description like it is now is vague, in this way it is not possible to measure the currents situation. In 
this stage the focus points of stage 2 have to be standardised, with those measurements the financial 
results of the measurements will be clear.  
 
 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Insight in number 
of m2 and 
inventory of what 
is owned and 
what is leased. 

Insight into legal 
ownership. 
Inventory of 
possibilities in the 
field of number of 
technical, legal 
and 
organizational 
flexibility. 

Insight into 
different types of 
flexibility. 
Introducing 
several things in 
the area of 
flexibility. 

Introduce 
flexibility in as 
many areas as 
possible, both 
organisational, 
technical and 
legal. 

By means of 
technical, legal 
and spatial 
measures the real 
estate portfolio 
has been set up 
so that it can be 
used in multiple 
ways.  

Addition No addition 
needed 

Addition No addition 
needed 

Addition 



Corporate Real Estate Strategies in Healthcare – H.A. Dalstra 46 

Stage 4 
This stage meets the requirements that the organisation has to be flexible in different ways. The focus 
is on organisational, technical and legal.  
 
Stage 5  
The description of stage 5 is vague, in stage 5 action have to be taken on a strategic level. However, the 
description can be used in multiple ways makes it not possible to use or measure the real estate 
strategy. The technical, legal and spatial information is collected in Stage one until four. In this Stage 
the vision what the hospital wants related to flexibility and used square meters has to be clear. We 
know that in de future we need less hospital square meters. Do they want to collaborate with elderly 
homes or other healthcare organisations? 
 
New indicators  
Stage 2 and 4 are correctly formulated. Stage one needs to focus on the availability of the square 
meters. Stage three should focus on the standardisation of buildings and minimise the costs. Stage five 
has to be formulated more specific and focus on a strategic level. The adjustments are provided in Table 
15.  
Table 15: New indicators KPI Flexibility 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Insight in number 
of m2 and 
inventory of what 
is owned and 
what is leased. 
What kind of 
square meters 
can be used with 
another usage?  

Insight into legal 
ownership. 
Inventory of 
possibilities in the 
field of number of 
technical, legal 
and 
organizational 
flexibility. 

Standardise the 
actions related to 
minimising 
building costs on 
the field of 
technical, legal 
and 
organisational 
flexibility.  

Introduce 
flexibility in as 
many areas as 
possible, both 
organizational, 
technical and 
legal. 

Have a vision on 
the flexibility that 
is necessary to be 
future proof. Set 
up collaboration 
with other 
healthcare 
organisations or 
see which 
buildings need to 
be demolished or 
rented this could 
be decided with 
KPI value of real 
estate.  
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3.1.5 Value of Real Estate 
KPI Value of Real Estate  
Demand for healthy and comfortable buildings is increasing following PriceWaterhouseCoopers (2017). 
The demand for ‘stone and location’ will decrease because health is becoming more and more 
important. Therefore, buildings will be valued by the flexibility, usage and quality of the real estate. 
Following PWC (2016) three most important drivers are value of real estate are health, wellbeing and 
sustainability. Those three drivers determine the price. Because those parameters are going to be more 
and more important in the future asset management is an important item. Asset management can be 
done on several levels, NEN 55000 relates towards asset management as different coordinated 
activities that focus on achieving a value from capital goods.  
 
Creating value means that the focus must be on the performances that a hospital expects. Therefore, 
the focus has to be on the lowest lifetime costs, in capex and opex. On a more tactical level the focus 
must be on creating a business case. When a business case is set up the income and the expenditures 
on maintenance are 
considered. In addition, 
people must think about 
the risks that can have an 
influence on the capex and 
opex. To optimise the 
business case 
opportunities related to 
efficiency have to be 
researched. In addition, 
when there is the 
possibility to create value 
with an optimisation in the 
design this can be useful to 
estimate.  
In relation to asset 
management in hospitals 
Royal Hashkoning DHV 
designed a model to 
provide an overview in 
asset management and 
the value of hospital real 
estate. In a more strategic 
way, an expert has to look 
to the intern and extern 
factors that influence. This 
provides insight in the 
opportunities and threats 
(Pare & Spithoven, 2019).  
   
  
 
 
 
 
 
 
 
 
 
 
 

Figure 18: Capex and Opex (van Ekkendonk, Vader, van den Dobbelsteen, 
Oosterbaan , & de Jong, 2017) 
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Update indicators 
All the indicators are coloured red because they focus on square meters, however asset management 
focusses more on strategies and added value therefore all the indicators will be rewritten.  
 
 
Table 16: Indicators KPI Value of Real Estate (van Hasselt, 2005) 

 
Stage 1 
In relation to the engineering of buildings and real estate value, value can be increased when a building 
renovation or modification contributes to the efficiency of the hospital. As noticed in the literature 
research there is large staff shortage. Because of this fact it is important to work as efficient as possible.  
In addition, in the KPI productivity and healthy environment shows possibilities to have a higher 
production with the same FTE’s. However, processes need to be optimised for example logistic 
processes or the hospitalisation time of patients.  
 
Stage 2 
The building costs can be minimised when the focus is on creating a business case. Only if there is a 
business case a hospital must start with new projects. Otherwise there is a chance that projects are 
started that have a negative influence on the hospitals finance. In addition, also the size and the impact 
of risks have to be decreased. 
 
Stage 3  
In the business case the capex and opex have to be inventoried, the business case is related to the 
investments. However, the exploitation costs also have a large influence on the financial situation. 
Therefore, the start of a project has to have a positive business case and the influences of exploitation 
costs have to be considered.  
 
Stage 4 
In this stage the focus has to be more on a tactic and strategic level. Following PWC (2016), value of 
real estate will change in the future health, flexibility and wellbeing will determine the value of real 
estate. To match with the market options those three points have to become focus points.  
 
Stage 5  
On a more strategic level the three focus points have to be researched in the future. How is the market 
going to develop in the coming years and what are the extern factors that can have an influence?  What 
is the influence of certain opportunities or threats?  
 
 
 
 
 
 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Insight into the 
number of m2 of 
real estate in the 
organisation 

Make an 
inventory of how 
much and which 
m2 of the 
property is 
surplus and 
functionality of 
used m2 

Insight in surplus 
m2 and 
functionality of 
used m2. 
Inventory to 
possibilities with 
m2 

Insight into the 
possibilities of 
investing other 
m2 in this and 
insight into 
functionality and 
possible 
adjustments. 

 Investing in 
surplus real 
estate and 
adapting current 
real estate so that 
the money 
generated can be 
implemented in a 
hospital's primary 
process. 

Large adjustment  Large adjustment Large adjustment Large adjustment Large adjustment 
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New indicators 
This original KPI does not correspond to the proposals arising from the literature. The following 
indicators have therefore been drawn up; they are shown in Table 17. 
 
Table 17: New indicators KPI Value of Real Estate 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching 
market 
options 

Stage 5 
Convening the 
workforce  

Increase 
efficiency with 
design and 
processes.  

Start working 
with a business 
case, 
investments have 
to result in cost 
reduction. 

Not only the 
business case but 
also the 
exploitation costs 
have to be 
inventoried.  

Focus on 
health, 
flexibility and 
wellbeing to 
add value to 
hospital real 
estate. 

Focus on the future 
and see what intern 
and extern factors 
there are 
opportunities or 
threats related to 
creating value.  

 
 
3.1.6 Marketing 
KPI Marketing 
In the model of 2005 marketing is used to generate more business. However, marketing can also be 
used to receive a larger target group to let them know what your specialisation is. Six fundamental 
elements are developed to bring in more patients and make the healthcare facility more outlined.  
 
The first element is professional referral marketing, doctors refer to healthcare institutions. However, 
it is not guaranteed that patients also choose your hospital. Because not all hospitals are connected to 
an insurance institution. Patients choose for a hospital that is located close by and the ones that have 
good recommendations. Therefore, a plan is necessary how hospitals are going to make sure that the 
referrals come to their hospital. The second element is internet marketing, this tool is nowadays often 
used. Reaching patients with social media or bile apps. However, use this in the right way otherwise it 
could not be as effective as you thought. The third element is branding, hereby it is important to show 
the world your positive character and something that you are outstanding with. Effective branding is 
also about the right effort, right message and the right time. The fourth element is internal marketing, 
relations that are already connected to your hospital. For example, current- or previous patients. The 
fifth element is external marketing, is about reaching the target group that is not yet familiar with your 
hospital. They are possible to reach by newspapers and radio. When the external marketing is provided 
in a good way there will be a return on the investment that you made. The sixth element is the public 
relations, as Louis Gassée said in the statement below:  
 
“Advertising is saying you’re good, PR is getting some else to say you’re good” – Jean-Louis Gassée 
 
Following this quote, you need marketing and PR, however as hospital you have to know where you 
want to focus on and what makes you more attractive than other hospitals. However, this is about how 
do I make newspapers, radio etc. tell that my hospital is the one that you have to go to. Related to 
hospital real estate this can be a good way to promote your hospital. For example, where is the focus 
on a healing environment or is the hospital designed based on evidence. What makes your real estate 
special? This has not a direct link towards the real estate, there are also other possibilities than real 
estate to marketing. However, the impact can be large while it is an indirect factor. Therefore, this KPI 
is important enough to keep in the real estate strategy.  
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Update indicators  
 
Table 18: Indicators KPI Marketing (van Hasselt, 2005) 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

At this stage, 
little or 
nothing is 
being done 
with 
marketing. 

Make an inventory 
of what patients 
want in terms of 
housing and why 
they would choose 
a hospital, the 
same for doctors. 

Insight into 
patients' and 
doctors' 
housing needs 

Insight into 
patients' wishes in 
terms of housing in 
order to sell more 
care and doctors in 
order to keep good 
doctors inside. 
Starting to apply 
them. 

Positive image of 
real estate or 
use of real 
estate has 
contributed to 
selling more care 

Addition Addition Addition Addition Addition 
 
 
Stage 1 
Stage two has to be stage one, an inventory has to be made of what patients in terms of housing want 
a why they would choose a hospital, the same has to be done for the doctors. This is important, as 
described in the literature review there is a large shortage of personnel. This influences the productivity 
of hospitals. Therefore, it is important to be attractive as employer for doctors and nurses. A good 
research and the information that follows can have a large value.  
 
Stage 2 
Related to the theory marketing it can be good to decide what the focus of the hospital will be. Is there 
a certain technology or a special target group that influences your building? When you want to be a 
hospital specially for elderly there are certain requirements that you must meet. However, choosing a 
subject or a target group that effects your building design is important.  
 
Stage 3 
When the focus of the hospital is clear it is important to share this with the persons that refer to your 
hospital. This can be done with internet marketing during social media or certain apps. This can be 
standardised where and how often you start communicating. This stage focusses on the first element 
of the theory on the page before.  
 
Stage 4 
To keep the current patients and doctors in the house it is important that also the current stakeholders 
receive some attention. This can be done with internal marketing.  In addition, the focus can be on 
external marketing, reaching target groups that are not familiar with the hospital yet.  
 
Stage 5  
The last stage is about public relations, when you exposed all the information about your hospital it 
becomes important that others tell positive words about you. In this last phase the public relations are 
important. As the quote on the page before told. PR is: “PR is getting some else to say you’re good” – 
Jean Louis Gasee.  
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New indicators  
In relation to the KPI Marketing al the stages need to be adjusted. The indicators are more specific and 
measurable. An overview of the new indicators is provided in Table 19.  
 
Table 19: New indicators KPI Marketing 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Make an inventory 
of what patients 
want in terms of 
housing and why 
they would choose 
a hospital, the 
same for doctors. 

Gain insight in 
the target 
groups and the 
effects on your 
building.  

Set up internet 
marketing and 
standardise the 
frequency of the 
marketing.  

Provide attention to 
the current patients 
with intern 
marketing and 
thereby the focus 
can be on the 
external marketing 
to reach people that 
are not familiar yet.  

Start with 
public 
relations, let 
other people 
tell how good 
you are.  

 
 
3.1.7 Culture  
 
KPI Culture  
The focus points of the KPI culture are the de-/centralisation of locations, the look and feel of the 
building and the design and workplaces how people feel inside the building. The focus is more on the 
practical side of the real estate and interior. This is the next step after the decisions on a higher over 
level are taken. This KPI focusses more on the details.  Culture is described as a pattern of standards 
and values. The focus is on the group feeling in a department or organisation. Companies with a strong 
culture focusses on the standards, values, rituals and symbols.  
 
Some companies see culture as a complicated and soft skill that is complex to influence. People must 
feel a match on the four different focus points. When people do not feel the connection, they will leave 
the company, younger people leave the company faster than people who already work there for a lot 
of years because of the connection with the company. However, culture is also the way real estate is 
used as the way it is designed and implemented. Nowadays the open offices also named as office 
gardens are popular. However, the way that people should use this is commonly unknown. The needs 
of employees differ with ten years ago and the house rules are also not always clear.  
 
The design of open offices started with companies in the cultural and creative sector. Those companies 
needed a fast interaction to transfer large ideas. The open offices turned into a trend that is still 
accurate. Meanwhile, people started to work from other places in the zero’s which has as a cause that 
offices needed fewer working places and therefore square meters. Those open offices are offices that 
facilitate a better connection between people. With this change the way workplaces where used also 
changed, people did not longer have their own desk. But must share it with other people, you choose 
the desk that is empty. And do not have the right to say that it is yours.  
 
A noticed before, the way your office is designed contributes to the working process. However, the 
open offices are not always the environment that people need. It was designed to facilitate the 
connection between people. However, it seems that people drift apart and have irritations to each 
other. They are distracted from each other’s phone calls they are shutting down with headphones for 
each other’s distractions. It is commonly known that open offices do work if they meet your working 
process. If you have a company that demands a lot of individual concentrated work an open office will 
not work. However, the trend is still there and probably will not change that quick. To meet the 
demands of employee’s companies, start with zoning. Commonly, there are four zones creativity, 
project work, concentration and meeting people. With those four zones everybody can find their place 
and the house rules of a zone are clear. This way of design is called activity-based working.   
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Activity based working is a new way of working and there are not so many researches that confirm that 
people have a positive experience with this way of working. Known is that only 4% switches their place 
when they switch activities. In addition, humans are social, they prefer contact with other people. 
However, the way other colleagues think about them is also important. If they are working on a large 
table and one colleague walks away, do people think he does not like us, or do they think he needs his 
concentration. The social aspects are important as well, and not always over thought. With this 
background information the relationship with corporate real estate management is small. The direct 
influence of the real estate is small but a good interior design that adds value to the organisation has a 
positive influence (van Dijk, 2019). The research of van Hasselt (2005), does not show a concrete 
proposal related to the culture. However, culture should focus on the effect of the office environment 
on the healthcare processes to add value to the organisation.  
 
Update indicators  
 
Table 20: Indicators KPI Culture (van Hasselt, 2005) 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

At this stage, 
relatively little 
or nothing is 
being done 
with culture. 

At this stage, 
relatively little 
or nothing is 
being done 
with culture. 

Taking stock of 
how housing can 
improve culture 
within hospitals. 

Insight into how 
housing can be 
used to improve 
culture within the 
organisation and 
start applying. 

Culture improved by 
using real estate as a 
means of cultural 
change and by better 
supporting the way of 
dealing within the 
organisation. 

Addition Addition Addition No addition 
needed 

No addition needed 
 

 
Stage 1  
When the buildings are engineered, it is important to see what the employees need related to their 
current patterns and standards.  
 
Stage 2 
This stage focusses on the building costs, for this indicator there is a small connection. However, in this 
stage the process of standardisation can be started. And the organisation can start with inventory what 
kind of patterns are usual and what kind of influence this has on the building costs. With the patterns 
and standards another added value is values. With those three factors the building costs can be 
downsized.  
 
Stage 3  
Standardising the building usage and therefore the standard patterns, values and symbols as noticed 
above. Not only the patterns are important also standardisations of working spaces are important. 
What kind work environment an organisation wants to create. The building usage needs to be clear, 
with this clearance a decision can be made how and why a certain design works for a certain target 
audience. The needs of a doctor are different than the needs of the supporting departments.  
 
Stage 4 
When the standardisation is clear it is important to receive insight in how this can be improved. 
Therefore, this indicator is correctly formulated. When it is clear what the cultural standards are, they 
need to be implemented. What are the house rules related to the different ways of working to make 
sure that they really work?  
 
 
 
Stage 5 
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To approach the culture on a strategic way the employees will understand how the building facilitates 
them in the way that they use it. And therefore, the building will facilitate the processes. On a strategic 
level the trends related to the needs of employees will be monitored and when a lot of employees are 
unhappy the strategy will be inventoried and changed.  
 
New indicators 
Following the literature, the first three stages need to be adjusted. The last two are correctly 
formulated. The first two stages did not describe specific and measurable information. Firstly, the 
patterns and standards need to be researched. Furthermore, the organisation can collect information 
about the values. The overview of the new KPI is provided in Table 21.  
 
Table 21: New indicators KPI Culture 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising 
building costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching market 
options 

Stage 5 
Convening the 
workforce  

Receive 
insight in the 
current 
patterns and 
standards.  

In this stadium, 
the organisation 
needs insight in 
the patterns, 
standards and 
values of the 
employees.  

Standardise the 
building what 
kind of work 
environment is 
needed to 
support the 
organisation.  

The standardisations 
need to be 
implemented, people 
should change 
related to their new 
values, standards 
and patterns.  

Monitoring the 
facilitates, if there 
are a lot of 
employees 
unhappy. Search 
for a new way of 
working that may 
work. And search 
for new ways of 
working.  

 
 

3.2  Additional KPI’s  
The literature research outlined sustainability, and the ambitions of the government. However, 
sustainability is not incorporated in the model of van Hasselt (2005). Given the current trends, 
sustainability should be incorporated in the new Corporate Real Estate Hospital Model.  
 
3.2.1 Sustainability 
KPI sustainability 
Sustainability becomes more and more important however measuring sustainability is still a 
complicated job. Focussing on minimising the usage of fossil energy, maximising the usage of green 
energy, minimising the pollution or minimising the garbage but also minimising the use of single use 
plastics. A lot of focus points in general of sustainability. In relation to the real estate there are also 
several focus options.  
 
In 2016 the states secretary Dijksma signed the climate convention of Paris, 28 countries of the 
European union signed this convention. The goal is to reduce the greenhouse gas emissions, the results 
have a larger impact when countries collaborate. In addition, they want to limit the heating of the earth 
with 2 degrees Celsius. The government would like to limit it to 1.5 degrees Celsius in the Netherlands 
in 2100. To provide a context, since the last ice time the earth heated up 4 degrees Celsius. The effects 
of the gas emissions are that the ice poles will melt. Because of this the sea level will raise with 2.3 – 
5.4 meters. With a low emission heating of 2 degrees Celsius the sea level raise can be restricted to 0.6 
– 1.07 meters (Ministerie van economische zaken en Klimaat , 2018). While the emissions of the CO2 
production are flattened the production of the greenhouse gas emissions is still raising. The goal is to 
start with reduction in co2 emissions towards a decrease of 49% in 2030. In addition, the final goal is 
to reduce co2 emissions towards 95% in 2050 this is compared with the co2 production of 1990.  
Furthermore, the production of greenhouse gas emissions has to be decreased with 25% (Ministerie 
van economische zaken en Klimaat , 2018). The government developed a strategy to develop 
sustainable healthcare and reduce CO2. The total co2 emission in 1990 was 800 kton, this raised 
towards 1.100 kton in 2010. After 2010 it stabilised but the energy costs were 204 million euros 
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excluding BTW. Related to the energy use of hospitals it belongs to a complicated sector with a high 
demand of energy. Because the energy is additional towards their primary healthcare process. 
(Ministerie van economische zaken en Klimaat , 2018) 
 
Sustainability can be measured with different focus points. Focussing on minimising the usage of fossil 
energy, maximising the usage of green energy, minimising the pollution or minimising the garbage and 
minimising the use of single use plastics. A lot of focus points in general of sustainability. Related to real 
estate there are also several focus options. Bouwbesluit had different specifications related to the 
building period. Therefore, hospitals with different building periods have different specs related to the 
glass, energy demand healthcare care function etc. In figure 20 an overview is provided with the 
different building periods and the different specs. The specs are translated towards the EPC (Energie 
Prestatie Coefficient) together with the MPG (Milieu Prestatie Gebouwen) those are the two are the 
ones that the governments developed as mandatory for buildings. Different building periods have 
different requirements, an overview is provided in Figure 19Figure 1: Overview of the different 
hospitals .  
 
 

 
Figure 19: Overview of energy requirements for buildings 

 
To develop more sustainable healthcare real estate the focus is not solely on greenhouse gas emissions. 
The government also set other goals, they want to focus on sustainable procurement, were 
procurement takes recycling and reuse of materials in account. Items that can be thought of are food, 
clothes and medicines. Furthermore, the government wants to focus on the medicine rests in the 
sewer. Yearly 140.000 kilo’s medicines end up in de sewer. Afterwards they end up in the surface water 
and ground water in the end it will end up in the drinking water. Not solely this can cause problems for 
humans, this can also be a problem for animals that live in the water. When the hospital can prove that 
they do not or pollute less the sewer and the drinking system the taxes also will be lowered. Any 
cautions can be that the painkillers cause damage of the tissues of fish. In addition, the contraceptives 
cause sex changes in fish. Furthermore, antipsychotics can change the behaviour of crayfish and fishes 
(Rijksoverheid, 2020).  
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New indicators 
 
Table 22: New indicators KPI Sustainability 

Stage 1 
Engineering 
buildings 

Stage 2 
Minimising building 
costs 

Stage 3 
Standardising 
building usage 

Stage 4 
Matching 
market options 

Stage 5 
Convening the 
workforce  

When a new part 
of a building is 
designed it 
meets the 
standards of the 
government.  

The existing 
building meets the 
requirements in 
relation to the EPC 
requirements and 
using less energy. 

Leave less 
medicine rests in 
the sewer. And 
use as far as 
possible green 
energy. 

Innovate 
towards a 
more 
sustainable use 
of materials 
and reuse of 
materials.  

Set up a 
sustainable plan 
to meet the 
requirements of 
the government 
in 2050.  
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3.3  Overview Corporate Real Estate Hospital Model  
 
 
The model that is used as the basis of this model is outdated, this model dates from 2005.  With the new trends, the current problems, and the change in the funding of hospitals a new or adjusted strategy was necessary. The boundary conditions of the 
model changed. Therefore, a new model was necessary.   Based on the information the model is set up and focusses on corporate real estate strategies in hospitals. However, the model needs validation of experts and   real estate managers of hospitals.  
The new Corporate Real Estate Hospital Model is originated. 
 
Table 23: Overview the CREM hospital model  

 Stage 1 
Engineering buildings 

Stage 2 
Minimising building costs 

Stage 3 
Standardising building usage 

Stage 4 
Matching market options 

Stage 5 
Convening the workforce  

Productivity and 
Healthy 
environment  

Insight into work situations and user 
requirements.  

Inventory by work situation of different 
types of employees and wishes of users. 
And an inventory of possibilities for 
arranging work situations more efficiently 
and effectively. 
 

Insight into possibilities and planning to 
adapt work situation to type of work and 
function, create a standardised workplace 
that provides items that increase the 
productivity. 

Implement new work situation on the 
employees and measure whether this does 
anything for productivity. Measure with 
the labour efficiency ratio.  

Productivity improved by doing more with the same 
resources, the same with fewer resources or more 
with fewer resources. 

Costs Collect insights in different costs and 
develop ratio’s related to key 
numbers.  

Where does and can an organisation save 
money, implement this in a multi-year 
maintenance plan.  

Integrate focus points and make 
standardisations.  

Managing and controlling the focus points, 
steer where necessary.  

Savings on investment costs and operating costs 
based on benchmarks. Real estate (department) 
matches the organization's strategy.  
 

Risks Inventory of real estate, who has what 
and how much. Inventory of possible 
risks. Inventory of supply and 
demand, efficiency, quality and 
functionality. 
 

Doing risk-based maintenance and see 
where there is a (mis-) match in the usage 
of square meters.  

Inventory the building typology and the 
belonging flexibility. See if optimisations can 
be done regarding an efficient and effective 
working process.  

Gain insight in the future trends and 
expectations and therefore needs in 
square meters. 

Risks controlled by different forms of ownership and 
making (part of) your buildings less specific and more 
common. Offer adapted to your needs.  

Flexibility Insight into work situations and user 
requirements.  

Inventory by work situation of different 
types of employees and wises of users. 
And an inventory of possibilities for 
arranging work situations more efficiently 
and effectively. 

Insight into possibilities and planning to 
adapt work situation to type of work and 
function, create a standardised workplace 
that provides items that increase the 
productivity. 

Implement new work situation on the 
employees and measure whether this does 
anything for productivity. Measure with 
the labour efficiency ratio.  

Productivity improved by doing more with the same 
resources, the same with fewer resources or more 
with fewer resources. The board has a vision on the 
importance of the different WELL- aspects and know 
where they want to focus on.  

Value of Real 
Estate  

Increase efficiency with design and 
processes.  

Start working with a business case, 
investments have to result in cost 
reduction. 

Not only the business case but also the 
exploitation costs have to be inventoried.  

Focus on health, flexibility and wellbeing 
to add value to hospital real estate. 

Focus on the future and see what intern and extern 
factors there are opportunities or threats related to 
creating value.  
 

Marketing Make an inventory of what patients 
want in terms of housing and why 
they would choose a hospital, the 
same for doctors. 

Gain insight in the target groups and the 
effects on your building.  

Set up internet marketing and standardise 
the frequency of the marketing.  

Provide attention towards the current 
patients with intern marketing and 
thereby the focus can be on the external 
marketing to reach people that are not 
familiar yet.  
 

Start with public relations, let other people tell how 
good you are.  

Culture  Receive insight in the current patterns 
and standards.  

In this stadium, the organisation needs 
insight in the patterns, standards and 
values of the employees.  

Standardise the building what kind of work 
environment is needed to support the 
organisation.  

The standardisations need to be 
implemented, people should change 
related to their new values, standards and 
patterns.  

Monitoring the facilitates, if there are a lot of 
employees unhappy. Search for a new way of 
working that may work. And search for new ways of 
working.  

Sustainability  When a new part of a building is 
designed it meets the standards of the 
government.  

The existing building meets the 
requirements in relation to the EPC 
requirements and using less energy. 

Leave less medicine rests behind in the 
sewer. And use as far as possible green 
energy. 

Innovate towards a more sustainable use 
of materials and reuse of materials.  

Set up a sustainable plan to meet the requirements 
of the government in 2050.  
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4. Methods  
 
The Corporate Real Estate Hospital Model is originated literature. However, the model is not validated 
yet. To validate the model the opinion of experts is necessary. This chapter outlines the research 
method. To validate the model the opinion of experts is necessary. For this research the decision is 
made to provide qualitative interviews. The research is exploratory, there is no information found 
about the same subject that is not outdated. Therefore, validation with interviews is important. The 
interviews and theory of the interviews are outlined in Appendix 1.  
 
Background  
In this research no difference is made between the different regions. In the Netherlands there are 
strong growing regions like the Randstad and the brain port but also shrinking regions. The content of 
the Corporate Real Estate Strategy might be different. However, the subjects that need to be used are 
the same. Therefore, this research will not make difference between the localisation of the hospitals. 
The hospitals in the Netherlands are comparable, because the funding system and the trends are the 
same. There are four different hospitals: academic, top clinical, common and local. The academic 
hospitals have a different way that they are financed and connected to a university and mainly focus 
on research. Therefore, academic hospitals are excluded from this research. The local hospitals are only 
there for the small interventions and focus only on certain parts for example eye hospitals. Therefore, 
also this party is excluded. The top clinical and common hospitals have no differences and are both 
included in this research.  
 
In relation to the research there are restrictions for the thesis. On March the 16th the restrictions related 
to COVID-19 came into force. COVID-19 had a large pressure on the usage of the intensive care. 
Hospitals had to prepare more and more intensive care beds to accommodate patients. Because of the 
pandemic the focus of hospitals was on disputing COVID-19, helping people who needed it and 
redevelop the hospital to realise more intensive care places. Therefore, the focus was not on providing 
an interview to corporate towards research. Because of this fact the number of respondents is lower 
than planned. This can be a limitation to the validation of the model. Just a small group of the 120 
hospitals are interviewed and asked for their opinion.  
 
Every year BDO makes a benchmark of the financial situation of hospitals. This makes it possible to gain 
insight in the financial situation and obtain a higher ranking or deterioration of raking. BDO provides a 
solid overview of the different hospitals that belong to top clinical and common hospitals. From this 
benchmark hospitals are selected for the interviews (BDO, 2019). The original plan was to interview 
more and less ten hospitals. However, because of COVID-19 it went stuck on five participants. The 
hospitals that participated are presented in table 24. In addition, an expert related to Corporate Real 
Estate Strategies is interviewed to have a critical vision on the KPI’s (respondent 4).  
 
Table 24: Overview of participants 

Name  Location Status  
Haga Ziekenhuis  Den Haag Respondent 5 
Reinier de Graaf 
Gasthuis 

Delft 
 

Respondent 2 

Elisabeth Tweesteden 
Ziekenhuis  

Tilburg  Respondent 6 

Rijnstate Arnhem Respondent 3 
Haaglanden Medisch 
Centrum 

Den Haag  Respondent 1 
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5. Results of the thermometer  
 
This chapter focusses on the validation of the model that is developed with the literature. In paragraph 
3.4 the new developed Corporate Real Estate Hospital Model was presented. In this chapter the model 
will be validated by interviewing the experts with knowledge of hospitals and Corporate Real Estate 
Strategies. Firstly, the importance of the KPI’s is showed with an analysis, afterwards the importance 
of the KPI is substantiated by the validation of the respondent. In the end this results in the final 
Corporate Real Estate Hospital Model.  
 

5.1  Importance of each KPI  
 
The interviews gave back the importance of the KPI’s, the respondents could divide 100 points to the 
eight categories. Because of the level of importance and the substantiation in this chapter it can be 
valued if the KPI should be removed or can stay. The bar diagram provides the first impression about 
the importance of the KPI’s. Outstanding is that there is one respondent that substantiates that costs 
are the most important item while other respondents do think that it is not that important, this is 
visualised in figure 20. In addition, one respondent substantiates the importance of flexibility, and one 
respondent provides an exceptionally high value of sustainability. It is possible that the hospitals that 
provided those answers already took a look to the future developments. And interpreted this in the 
vision about the importance of those KPI’s.  
 

 
 
Figure 20:Overview of importance per respondent 

Figure 21, shows the valuation per respondent and the total points that the KPI received. This bar 
diagram shows that value of real estate, marketing and culture are the least important items of the 
model. However, the respondents did not agree with the suggestion to remove the different KPI’s. The 
level of importance is also the result of the current trends, what do people value at this moment? There 
is a possibility that this diagram looks different in 5 years. Therefore, it is important that the Real Estate 
Strategy is regularly refreshed, and recalibrated.  
 

 
Figure 21: Overview of the importance total population  
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5.2  Update Corporate Real Estate Hospital model 
 
The Corporate Real Estate Hospital model is updated with the answers that the interviewers provided. 
Per KPI a general summary is provided, afterwards the similarities between the respondents and the 
differences are outlined. Furthermore, the reactions of the respondents are organised to extent of the 
different stages.  
 
5.2.1 Productivity 
The KPI that has been updated on the basis of the literature can be found in table 8. In this section the 
KPI Productivity will be further developed by the input of the participants. An overview of the results 
and the suggested changes that are provided by the participants can be found in table 25. 
 
All the respondents refer to the importance of this KPI, in the end the costs of employees are the highest 
costs in a hospital. Often, they are selected between the 55 – 65%, when employees can work more 
efficient this can save a lot of money. However, the level where hospitals are acting on differs. There 
 are hospitals that are already more professional in the approach. However, there are also respondents 
that responded that they are in a beginning stadium. Overall the respondents agree that the focus to 
improve productivity is on workplace requirements. The focus of this point is on receiving daylight, the 
possibility to manage the temperature and be stimulated by different colours and pictures. However, 
there are also differences ‘an expert’ reviewed that there are more aspects that relate to the 
productivity ratio. And refers to the sickness ratio, in relation to the productivity. However, this ratio is 
not solely dependent of real estate. Also, the management style has a large influence on how people 
feel and how often they do not show up. Possibly, there are more factors that influence the sickness 
ratio. In this case it would be relevant to do research towards the why component, why do people say 
that they are sick, are they sick or does it have another cause? This is a good focus point however, 
because of the focus of this KPI this will not consider adding to the overview.  
 
One respondent has the focus on a workplace that has to be standardised and has to full fill the 
requirements. The employees are not always conscious about the rights that they have to demand for 
a workplace that meets requirements. The respondent wants that the building facilitates happy 
employees. However, the respondent also reviews that this is a cultural aspect. This respondent is 
currently in the second stadium, working to a standardisation of the workplaces. However, with this 
reaction the indicator is conform the set up.  
 
Another respondent acts more in a further stadium, not solely focussing on the workplace requirements 
but also on seeing how market options can be matched. For this respondent it is important to meet the 
market options. When it is possible to save cost because people are singing out less often, the 
ergonomic facilities are optimised or the walking lines in the hospital are shorter. With a small 
investment the personal cost will be lowered this is an opportunity. We propose to provide a work 
environment that the employees prefer. Solutions can be found in temperature settings, daylight, 
pictures and colours. 
 
In addition, Productivity is important, look towards the facilities that are there. For example, when 
there is a place to rest people can take a nap and reload for the rest of the day. In addition, it is also 
important to stimulate people to exercise and come to the hospital by bike. However, the facilities have 
to be there to take a shower and also in the logistics it should be easy to pick up your uniform and take 
a shower. This kind of facilities are getting more and more important. The reactions provide that the 
KPI productivity has a focus that fits. However, the way people work is also part of the culture. 
Therefore, it is a suggestion to merge the KPI productivity with the KPI Culture. The result of the merge 
is outlined in paragraph 5.6 were the overview of the validated Corporate Real Estate Hospital Model 
is provided. 
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5.2.2 Costs  
The KPI that has been updated on the basis of the literature can be found in table 10. In this section the 
KPI costs will be further developed with the input of the participants. An overview of the results and 
the suggested changes that are provided by the participants can be found in table 25. 
 
In the suggestion that is provided in paragraph 3.3 based on the literature research the following 
indicators can be formulated for the KPI costs. The respondents also think that this KPI is important. 
Because 10-12% of the DBC is reserved for the maintenance. However, because of the trends described 
in the literature research they need fewer square meters. Those meters can cause extra costs while 
they do not need it. Costs are not solely maintenance costs but is goes broader. All respondents find it 
important, and a lot of them focus on the total costs of ownership. It is important to compare the 
business cases on the total costs instead of only on the investment costs. When the investment costs 
are low, but maintenance is more expensive you will end up with the same costs. None of the 
respondents related costs and multi-year tenant plan to each other. Therefore, this KPI needs some 
adjustments.  
 
Some respondents focussed on investments and energy savings. Not all respondents related this with 
costs. There are different focus points related to costs. Some had problems with the investments and 
the raised building costs. Some see costs related to the design and faciliatory facilities like cleaning and 
the costs of walking distances. A lot of different views related to costs however, they all have a relation 
with real estate. Related tominimising the building costs (stage 2) the respondent provides that the 
begin is with m2. From the total of this that the real estate organisation receives 80%, and that is 
needed for maintenance of the building. However, a hospital organisation has 180.000 m2 in the 
portefeuille. With technology, smart planning and higher effective working they can hive off 80.000m2. 
Which has as a result that the reservation for exploitation can be less and more money can be saved to 
invest in sustainability, flexibility or other ambitions. Before this can be realised, they have to save some 
money to reorganise the hospital divisions.  
 
Another respondent substantiates that they are busy with saving costs. Because costs are the most 
important factor in healthcare. Because a lot of hospitals have the goal to bring down the costs to save 
money. Costs are becoming more important when the incomes decrease. The second respondent 
focusses on the steep increase of building costs. When they started with developing a new OK-complex 
they had a business case. However, when they wanted to start with the initial construction, the building 
costs raised with 30%. The respondents did not notice a word about standardisation of the costs, the 
costs seem to be flexible and the focus of hospitals differs. However, the way that the real estate is 
financed is important. It is possible to end up in a negative spiral, when the real estate is not attractive 
less customers choose your hospital. They prefer to go to the neighbour with new real estate. You 
receive less DOT’s and as a caution of this is less income to maintain your real estate. That is where the 
negative spiral starts, it is complicated to escape.  
  
Related to the fourth aspect a hospital that is in the developing phase substantiates that for a hospital 
that is still in the development phase the same aspects are important. However, it is easier to make the 
design future proof. In 2050 we are not allowed to use gas anymore; everything has to be electric. This 
results in more use of electricity; we are now looking towards the long-term results. In the end with the 
new building, the costs per square meter are lower than the current costs. We are still looking towards 
solutions like WKO. They are more looking towards sustainable solutions to match the market options 
and the requirements from the government related to developments in 2050.  
 
In conclusion, the respondents barely looked towards the multi-year maintenance plan. The KPI cost 
should be implemented on a broader spectrum. In addition, costs are also in the m2 that a hospital has 
or in the increase of building costs. Furthermore, the costs can be complicated when the income 
becomes less however the level of costs stays the same. Thus, this KPI has to be implemented on a 
broader aspect.  
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5.2.3 Risks 
The KPI that has been updated on the basis of the literature can be found in table 13. In this section the 
KPI Risks will be further developed by the input of the participants. An overview of the results and the 
suggested changes that are provided by the participants can be found in table 25. 
 
The opinions of the respondents are alternating, and the level of importance was different. The 
responds of the respondents are not in line with the model of Joroff (1993). The respondents reacted 
divergent related to the risks and real estate. There are no similarities between the respondents, all the 
respondents see different risks related to their real estate. Because risks go further than solely inside 
the real estate. There are also extramural risks that can appear. Every hospital is located in a different 
surrounding.  
 
The first respondent finds risks important, because the influence of risks can be large when they appear. 
A return of 2 -4% is normal for a hospital, however when there are risks that appear and have a large 
influence this return can be gone for the upcoming 2 years. Then we have a problem, the focus is not 
on what risk appears but how do we ensure that we steer on risk to avoid them. Therefore, they 
introduced management by risks, which means do not only look backwards but forward to see what 
appears and what are the possibilities to diminish the risk.  
 
Related to the surrounding a specific risk that the respondent sees the neighbourhood, we are located 
in a centre, we want to expand our hospital with a special mother-child centre. However, the 
neighbourhood is filling an objection because of the modification. Those procedure is costly in time and 
money. The municipality does not want to have conflicts with the neighbourhood thus they do not want 
to decide. However, the total budget to build this is not going to increase. Another respondent 
answered the question with a view on development. Related to the development there are other risks 
than related to an existing building. For this participant the safety zone is important, because they are 
located close to a highway, they have to stay 200 meters from that highway in case of emergency and 
the risks that belong to it. Besides the way that risks are avoided, and the extramural risks there is one 
respondent that sees in the square meters, with the healthcare that is more and more moving towards 
home. With new technology. The square meters should be flexible to re-use it in another way. However, 
the respondent does not see so much risks.  
 
A risk is maintenance, because maintained always gives nuisance if it is noise nuisance or an 
interruption in the process. To restrict it is possible to make a MJOP, to plan maintenance. However, 
when you steer on minimising costs it is understandable that substitutions of installations that still 
perform as expected in year 14 not going to be replaced in year 15. Another risk that needs annotation 
is accessibility, when the hospital is located in the city and there are modifications related to roads 
going on. It can be complicated to reach the hospital following the fourth respondent.   
 
It is complicated to put the responds in a general pattern. Therefore, the KPI risks should be not solely 
consists of risk-based maintenance and the flexibility, those indicators are correctly incorporated 
related to the information of respondents. In addition, the extramural risks have to be added, then 
there are two types of risks extramural and intramural risks.  
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5.2.4 Flexibility  
The KPI that has been updated on the basis of the literature can be found in table 15. In this section the 
KPI Flexibility will be further developed by the input of the participants. An overview of the results and 
the suggested changes that are provided by the participants can be found in table 25. 
 
Flexibility is important to anticipate on the changing healthcare demand and surplus. As described in 
the literature study, because of the innovations, shorter hospitalisation times and the change of 
financial situation there is a shift in healthcare demand. All the respondents find flexibility important 
they namely focussed on the square meters. And the flexibility of the building. They are all thinking 
about the flexibility and how they can act on the changes and trends in healthcare. Related tothe 
flexibility of buildings, it depends on the building type and to what extent the building is technical and 
economic depreciated.  
 
In the different kind of buildings with the different building years the vision on healthcare was also 
different. The old ‘70’s buildings are realised with the vision on a care department, people can recover 
here from their injuries or surgeries. Nowadays because of the trends named in the literature study 
there is less demand for eleven floors of those different divisions. The old building has favourable 
patterns. Therefore, the building is flexible to realise other activities. And therefore, they create less 
immobile and better usable real estate. However, there are also two respondents that see real estate 
as an immobile a complicated. They are looking inside the building for flexibility. For example, with 
usages, more specialism can use the same research room for example. Therefore, you need fewer 
square meters but a better planning. In addition, this is also the culture that sometimes has to change.  
The respondent reacted the following. It is an important question to what extent facilities can be 
shared. With sharing space, the square meters that are necessary can be minimised. In addition, the 
fact that certain sections want more square meters because of more production is not always valid. To 
support this process, it is necessary to see what has an influence on the different sections to seduce 
them to work together, share m2 and have a higher production.  
 
The respondent that agreed with this is even looking further than flexibility. Related to the real estate 
hospital real estate is immobile mostly it is complicated to connect a price to it. To what extent is it 
possible to build flexible, the focus should be on building general. General building means that it is 
usable for 80% of the specialisms.Following the current developments, the last respondent for whom 
the hospital is still in the developing phase. In relation to a building in the development phase, with the 
developments and the change in healthcare. This hospital develops a flexible building. The backbone 
will the clinic, this will be a high rise. In addition, all kind of pavilions will be added, the idea is one or 
two building layers. However, there is the possibility to add another layer. To make it more flexible the 
building layers are four meters high, hereby the possibility arises to be more flexible and rebuilt when 
necessary with a different function. Also, the measurements are standardised, when a research room 
is 22m2 the office part will be split up in two times 11 m2. With this possibility you keep the flexibility 
in the building.  
 
In conclusion, the respondents all think that flexibility is important. For the future we should take a look 
to flexible and general buildings. That are usable for more specialisms, so they can easily adapt to the 
market and use the square meters as efficient and effective as possible. The respondents did barely 
notice something about the legal and technical flexibility. However, related to the current changes the 
organisation and the culture that belongs to it sometimes has to change.   
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5.2.5 Value of real estate  
The KPI that has been updated on the basis of the literature can be found in table 17. In this section the 
KPI value of real estate will be further developed by the input of the participants. An overview of the 
results and the suggested changes that are provided by the participants can be found in table 25. 
 
The respondents did not notice much about the value of real estate, but they noticed that they think it 
is important. The fact that they did not notice is because they did not know the details of it. In the costs 
aspect they already noticed that a look has to be taken to the total costs of ownership. Furthermore, 
another aspect to improve the value is that the real estate is upgraded, or renovations are done.  
 
In addition, one respondent reacted on the value of real estate related to the value that the price of 
real estate is one thing. But the position that you have is more important. The opportunity was there 
to sell or old nurse flat to an investor. However, the decision has fallen to demolish the building as 
result that the soiling is still ours. When we want to develop, we have the possibility, with an eye on 
the future we can use the location to build a new hospital when the old one is end of life in 2045. There 
is the possibility to choose for a one-time injection of earnings when you sell the proposition and the 
soil. Moreover, the value of real estate are upgrades and renovations contribute to the value of real 
estate. Hereby, the relation between the hospital organisation and banks and healthcare insurances 
are important. It is a large value to provide insight in the places that you want to invest and the 
contribution that investment have towards the healthcare process. In addition, it would be corporative 
to do research to the investment role of the medical staff, do they want to invest as well to generate 
more income.  
 
In conclusion, this KPI is important, however, the respondent did not know much about the value of 
real estate. Probably, because they are the wrong targeting group for this question. Or that this is a 
combination of flexibility, health and exploitation. Therefore, the KPI should not change.  
 
5.2.6 Marketing 
 
The KPI that has been updated on the basis of the literature can be found in table 19. In this section the 
KPI marketing will be further developed by the input of the participants. An overview of the results and 
the suggested changes that are provided by the participants can be found in table 25. 
 
Marketing is one of the two less important KPI’s following the respondents. Marketing has not a direct 
relationship but there is a connection and it can contribute towards the added value. However, in 
general the respondents provide that they think marketing can add value. But that in the first place you 
have to invest without seeing the results.  
 
One respondent related that marketing should be an important item. Because it contributes to the 
hospital. However, this results in pressure on the costs, because those kinds of actions are not possible 
to trace back to the DBC. The investments that you make are not possible to express in money.  
Another respondent gave back that, sharing knowledge with other institutions is important. Therefore, 
sending this outside is important. Care and cure are a basic need; therefore, we try to improve the field 
of healthcare. However, sharing knowledge of commercial parties is a thing that we try to avoid. In this 
way there is a possibility to position the real estate and the ambitions of institutions. The last 
respondent reflects that marketing is important. Research showed that new hospitals are more 
attractive for patients. The respondent thinks that it is important to frame certain items that are 
important. What do patients think about? Why do they come here? And how do we make it attractive? 
It is not for nothing that we create conviviality through shops. 
 
In conclusion, marketing can contribute to the added value of a hospital orgnisation. However, the 
contribution is indirectly. The reviews of the respondents are alternating; therefore, this can contribute 
to the real estate but is less important than the other factors. Because of those facts this KPI should not 
change.  
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5.2.7 Culture 
The KPI that has been updated on the basis of the literature can be found in table 21. In this section the 
KPI Culture will be further developed by the input of the participants. An overview of the results and 
the suggested changes that are provided by the participants can be found in table 25. 
 
The culture is complicated to rate and evaluate, the literature that is found is not clear about how 
culture can be measured. Therefore, it is harsh to conclude that culture can be a stand-alone KPI. In the 
first KPI productivity. The way that people act and can work in a different way (more efficient and 
effective) can belong to this KPI. In addition, to the KPI Marketing in this KPI the costs become before 
the benefits. An investment is needed to let changes happen. Hospitals are namely busy on the third 
or fourth level. Related to the third level standardisation, the first respondent finds culture important 
because they have three different locations. They are aggregated, not long ago. Therefore, the different 
institutions have different cultures. This organisation shut down one hospital. However, this was one 
with a familiar culture. The nurses where used to helping each other and running it together. However, 
in the hospital more in the centre there is a more individual culture.  They are namely focussing on 
standardisation. The next respondent says that those core values we show and that we take some cases 
seriously. Sometimes it is a throwback to sustainability and cases like that, but we like to identify 
themes. One of the core values is employees and patients, vitality is for both important and we take 
this seriously to realise this.The following respondent is already more advanced in how they manage 
their culture. The staff department is already working in office gardens and they also have flexible 
offices. However, when we start a project, we ask the users what their preferences are. Which results 
in workplaces that people whished. For the next projects we would like to introduce activity-based 
working and consider what kind of locations are open for visitors.  
 
In conclusion, the KPI culture can be added to the KPI productivity. The KPI is too small to be a stand-
alone. In addition, there is a large connection with productivity. The respondents think that this is an 
important item therefore is removing not a possibility.  
 
5.2.8 Sustainability  
The KPI that has been updated on the basis of the literature can be found in table 22. In this section the 
KPI Sustainability will be further developed by the input of the participants. An overview of the results 
and the suggested changes that are provided by the participants can be found in table 25. 
 
The respondents find that this KPI has a growing importance. However, in the past years this developed 
as a container comprehension with a lot of explanations. The way that it is approached is different, they 
focus on different aspects. However, the focus points are in line with the model as developed based on 
the literature.  
 
The respondents did not respond on the first stage of the model, all the respondents act on a higher 
level. The first respondent is acting on the second but is also already thinking about the actions related 
to the thirds level, they are focussing on using less energy and the energy that they use is as far as 
possible green. Even related to green energy the focus can be on different aspects. And it is also a way 
of looking, you can save energy because you choose fabrics that are harmful to produce. However, in 
the total view you are still not sustainable, with making this choice. This respondent decided to go for 
the easy solutions, we started with Led lights and we also have solar panels. We would like to reach a 
certain energy label, but which label would fit is not clear yet.  Nowadays, we are looking what kind of 
installations would fit our demand. And how do we make sure that we stay flexible.  
 
The following respondent is already acting on the fourth level, they built their hospital with the focus 
on sustainability. The sustainable focus is there for different points. For example, related to clean water, 
they started with a pharma filter this filters rests of medicines, which will end up in the sewage. In the 
sewage a special grinder is placed. This grinder brings all the rest towards the bio plant. At the plant 
everything is shifted, the water is re-used to inter alia flush the toilets. With this intervention a closed 
system is developed. The positive result is that municipal tax is lowered from €250.000 euro towards 
€85. For this instead the costs related to garbage are increased because all the rest material that end 
up on the bio plant and is not possible to break down on a biological way must go as waste this brings 
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also costs. There is a shift where the costs appear, but this hospital is already busy on a sustainable 
way. The respondent agrees with the used materials, but sustainability is a growing process. With a 
redevelopment is important to use the right materials. However, there are a lot of chances related to 
the facility process. Not using plastic but using re-usable plastics. A focus point related to sustainability 
should be on products and processes.The last respondent focusses on the laws that will be there at 
2050. For this hospital that is possible because they are in the developing phase. We are not allowed 
to use gas anymore, what do we have to do to fulfil this requirement. In addition, we work with a WKO, 
buy green electricity and make sure that we clean the water that goes into the sewer. Less relation with 
real estate but also important is the sustainability of your processes. Can we use less plastics or at least 
use reusable plastics?  
 
In conclusion, the respondents considered this KPI as important or that this KPI has a growing 
importance. Therefore, this KPI should be included in the model. In addition, the respondents act on 
different levels, the reactions are conforming the model that is set up with the literature research. The 
respondents focus on using less energy, using green energy, produce less waste and look to sustainable 
materials. However, there was solely one respondent that noticed about the importance of clean water 
in the sewer. Because of those reasons this KPI should be incorporated in the model and a change is 
not necessary. 
 

5.3  Missing KPI’s  
 
With the participants is spoken about missing KPI’s, do you want to add a KPI that is important but not 
yet in the overview taken. There were a couple of KPI’s that the participants thought that are important. 
Firstly, they will be described and secondly, they will be valued if they are important. 
 

5.3.1 KPI Urban context  
There are several KPI’s suggested as an addition to the model designed in the literature study. A 
participant would like to see the urban context. Their hospital is located near the city centre it is also 
located in a multicultural environment.  In the review that the hospital did, it seems like that there are 
clients that choose another hospital because of this. In addition, because of the location there are few 
parking places available. A large group of visitors is at the hospital because they have health problems 
and therefore, they prefer to travel by car instead of public transport or bike. The urban context is 
important, another respondent noticed it at the KPI risks, the distance towards the highway must be 
200 meters, therefore it is not possible to expand or build closer towards the highway. It is important 
to know what the urban context of your hospital. However, this is a fact that you know and there is a 
small possibility to grow and integrate this in the model of Joroff (1993). However, the respondents 
think this is an important item to consider for a corporate real estate strategy it will not be taken in this 
model.  
 

5.3.2 Healing environment  
The healing environment is not solely noticed in the literature research apparently the respondents 
also think that it is important. The healing environment, and the supporting environment are important 
on one hand to prevent that employees get sick and on the other hand that patients retrieve quicker. 
Therefore, a hospital needs to be design based on evidence. With the supporting environment I mean 
that the wayfinding in a hospital must be clear. More respondents reviewed that this item is going to 
be important, there are more connections with other KPI’s. There is a possibility to safe costs, because 
the days that people stay in the hospital will decrease. In addition, this will stimulate the productivity 
of employees because the walking lines can be shorter, and less employees are necessary when the 
time that the patients stays in the hospital decreases. The respondents find the KPI healing 
environment important. This KPI can contribute in a higher production while less employees are 
necessary. In addition, health becomes more and more important. Therefore, this KPI will be added 
towards the Corporate Real Estate Hospital Model.  
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5.4  Unnecessary KPI’s  
 
In the interviews the question is proposed if there are KPI’s that seem not to contribute to a corporate 
real estate strategy. The opinion of the respondents was clear almost all the KPI’s seem to be important 
and the advice is not to delete them. However, there was one KPI that the respondent thought that 
was the least important and some respondents even suggested to remove the KPI. This is de KPI culture, 
there is no connection with the real estate. It is seen as an extra expedient. Therefore, the suggestion 
is to remove the KPI, the literature proved that there was a small connection with real estate. The 
respondents suggested the same, therefore this KPI will be removed from the model. 
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5.5  Overview validated Corporate Real Estate Hospital Model  
 
The Corporate Real Estate hospital model from paragraph 3.3 is used as the basis this model received an update from the literature. Moreover, this model is updated by the results from the interviews. This generates the new and final Corporate Real Estate 
Hospital Model. On the ground of the literature the concept of the Corporate Real Estate Hospital Model was set up. With interviews the model is validated, which resulted in a validated Corporate Real Estate Hospital Model. This model is ready to use in 
practise to set up a Corporate Real Estate Strategy. 
 
Table 25: Overview of the validated Corporate Real Estate Hospital Model  

 Stage 1 
Engineering buildings 

Stage 2 
Minimising building costs 

Stage 3 
Standardising building usage 

Stage 4 
Matching market options 

Stage 5 
Convening the workforce  

Productivity and 
Healthy 
environment  

Insight into work situations and user 
requirements and the culture that 
belongs to the organisation.  

Inventory by work situation of different types 
of employees and wises of users. And an 
inventory of possibilities for arranging work 
situations more efficiently and effectively and 
implement the changes. 
 

Insight into possibilities and planning to adapt 
work situation to type of work and function, 
create a standardised workplace that provides 
items that increase the productivity. Change the 
culture where necessary.  

Implement new work situation on the 
employees and measure whether this 
does anything for productivity and the 
culture. Measure with the labour 
efficiency ratio.  

Productivity improved by doing more with the same 
resources, the same with fewer resources or more 
with fewer resources. Fully taken by the employees, 
and they work with it.  

Costs Collect insight in different costs and 
develop ratio’s related with key 
numbers.  

Where does and can an organisation save 
money, implement this in a multi-year 
maintenance plan and see if money can be 
safe by eliminating m2.   

Integrate focus points and make standardisations 
in relation to costs to see if money can be safe by 
standard procedures.  

Managing and controlling the focus 
points, steer where necessary. Take in 
account that the building costs raise 
when you develop.  

Savings on investment costs and operating costs 
based on benchmarks. Real estate (department) 
matches the organization's strategy.  
 

Risks Inventory of real estate, who has 
what and how much. Inventory of 
possible risks. Inventory of supply and 
demand, efficiency, quality and 
functionality. 
 

Doing risk-based maintenance and see where 
there is a (mis-) match in the usage of square 
meters. Inventory, if there are risks that are 
coming from the urban context.   

Inventory the building typology and the belonging 
flexibility. See if optimisations can be done 
regarding an efficient and effective working 
process.  

Gain insight in the future trends and 
expectations and therefore needs in 
square meters. Influence the urban 
context to minimize the risks.  

Risks controlled by different forms of ownership and 
making (part of) your buildings less specific and 
more common. Offer adapted to your needs.  

Flexibility Insight into work situations and user 
requirements.  

Inventory by work situation of different types 
of employees and wises of users. And an 
inventory of possibilities for arranging work 
situations more efficiently and effectively. 

Insight into possibilities and planning to adapt 
work situation to type of work and function, 
create a standardised workplace that provides 
items that increase the productivity. 

Implement new work situation on the 
employees and measure whether this 
does anything for productivity. 
Measure with the labour efficiency 
ratio.  

Productivity improved by doing more with the same 
resources, the same with fewer resources or more 
with fewer resources. The board has a vision on the 
importance of the different WELL- aspects and know 
where they want to focus on.  

Value of Real 
Estate  

Increase efficiency with design and 
processes.  

Start working with a business case, 
investments have to result in cost reduction. 

Not only the business case but also the 
exploitation costs have to be inventoried.  

Focus on health, flexibility and 
wellbeing to add value to hospital real 
estate. 

Focus on the future and see what intern and extern 
factors there are opportunities or threats related to 
creating value.  
 

Marketing Make an inventory of what patients 
want in terms of housing and why 

they would choose a particular 
hospital, the same for doctors. 

Gain insight in the target groups and the 
effects on your building.  

Set up internet marketing and standardise the 
frequency of the marketing.  

Provide attention to the current 
patients with intern marketing and 
thereby the focus can be on the 
external marketing to reach people 
that are not familiar yet.  

Start with public relations, let other people tell how 
good you are.  

Sustainability  When a new part of a building is 
designed it meets the standards of 
the government.  

The existing building meets the requirements 
in relation to the EPC requirements and using 
less energy. 

Leave less medicine rests behind in the sewer. 
And use as far as possible green energy. 

Innovate towards a more sustainable 
use of materials and reuse of 
materials.  

Set up a sustainable plan to meet the requirements 
of the government in 2050.  

Healing 
environment & 
healthy 
workplace.  

Provide a building with a good 
thermal indoor climate, air quality, 
and light. Develop the criteria that are 
important to improve the workplace.  

Improve the noise and acoustics to make sure 
that employees do not experience nuisance. 
Inspect how the costs related to walking 
distances can be shortened.  

Develop workplaces that meet four aspects of the 
Well-being themes. In addition, design the 
hospital based on evidence to optimise the 
design.  

Do research towards the aspects that 
the employees mis. Implement the 
evidence to certain departments and 
verify if they have effect. 

Implement the elements that the employee’s mis to 
improve the work situation. Implement the design 
based on evidence towards more departments of 
the hospital to develop a healing environment.  
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5.6  Conclusion  
 
In conclusion, the analysis of the importance of the KPI’s results in general that costs, risk, productivity 
and flexibility are the most important. In addition, sustainability has a growing importance. While 
culture, marketing and value of real estate is the least important. The KPI productivity has the right 
focus related to the different stages. In addition, the KPI culture is merged with the KPI productivity 
because they have correlation. And the KPI culture is not substantiated enough. The KPI costs, not solely 
has a relationship with the multi-year maintenance plan. The KPI has to be implemented on a broader 
aspect. For the KPI Risks the indicators fit in the different stages, however, one addition has to be made. 
This KPI does not account the risks in relation with the urban context. Furthermore, the KPI flexibility 
the respondents did barely notice something about the legal and technical flexibility. Moreover, the 
participants did not notice much about the value of real estate. Marketing can contribute to the added 
value however; this is a less important KPI than the others. The KPI culture is integrated at the KPI 
productivity as noticed before. At last, the KPI sustainability, the respondents gave back that the KPI is 
important and the setup is correct, noting has to be changed solely the KPI has to be added to the 
Corporate Real Estate Hospital Model. All the updates are used to provide the new Corporate Real 
Estate Hospital Model.  
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6. Conclusions 
 
This research is executed in order to answer the research question:  How is the available knowledge 
about Corporate Real Estate Strategies applied on the development of a hospital and how should a 
CREM tool look like?  
 
The literature showed important trends, the first trend is that a healthy work environment and a healing 
environment is important nowadays. A healing environment has a positive affect the recovery time of 
patients. With small adjustments like daylight, being able to view outside on a green environment 
shortens the hospitalisation time, diminishes the use of medicines and decreases the level of stress. As 
an opposite trend, the shortage of staff in hospitals results in less production, which leads to a less 
positive financial position. However, innovation downsized the hospitalisation time from 6.8 towards 
5.2 days and partly compensates the shortage in staff. As a result, the total number of treatments in 
hospitals will drop. Arcadis calculated that by 2040 40% less surface area will be required, and hospitals 
are in fact currently oversized. 
 
In 2008 the financial situation of hospitals changed dramatically as a result of changed Government 
Policy that required hospitals to be more cost effective. Part of this changed policy was that healthcare 
institutions lost their automatic reimbursement. For the first time, Healthcare Institutions were forced 
to scrutinise their financial position. To make the best use of the available floor area a Corporate Real 
Estate Strategy (CRES) is required. Most Hospitals now use a CRES, but do not reach the point of optimal 
use. The number of models that focus on hospital real estate was restricted. In addition, the models 
that are usable are outdated and with a risk of incompleteness. The model of van Hasselt (2005) was 
developed with the focus on hospital real estate. The model is developed as a grow model. On the 
horizontal axis the grow process is outlined. On the vertical axis the Key Performance Indicators (KPI’s) 
clarified. The model is used as the basis of this research, the KPI’s that are used are productivity, costs, 
risks, flexibility, value of real estate, marketing and culture.  
 
Firstly, the Key Performance Indicators (KPI’s) that are used in the theory were verified with the current 
literature. The literature verified that certain KPI’s needed an amendment or adjustment. For example, 
the KPI Productivity needed adjustment, and the KPI Healthy Work Environment has become much 
more important recently. Therefore, this subject should be given more weight in the model. The KPI 
Costs needs to be made more specific on what kind of costs the KPI comprises. This has been added to 
the KPI. For the KPI Risks, the risks are expanded with more specific real estate risks. The KPI Flexibility 
is now better split up in different kinds of flexibilities. The KPI Value of Real estate had to be rewritten, 
the performance of the building and the maintenance status also have influence on the value of real 
estate and were added to the model. Furthermore, marketing seems to have only an indirect impact 
on the model, so the suggestion is made to remove the KPI. At last, the KPI Culture focusses more on 
the values and patterns of employees. Because this KPI adds direct value to the model it should be 
included. The draft of the Corporate Real Estate Hospital Model was developed.  
 
The improved set of KPI’s was validated by a number of people experienced in the field by means of an 
interview. The interview took place with corporate real estate hospital managers. The goal of the 
interviews was to collect information about the importance of the KPI’s. In addition, the respondents 
examined the completeness of the model. With their augmentations, the final Corporate Real Estate 
Hospital model was developed. The feedback of the participants resulted in finetuning of the KPI’s. 
Certain KPI’s became redundant. The validation showed that the KPI Productivity needed even more 
adjustment, the added value of KPI Culture is too small to be a standalone KPI. This KPI was merged, 
and the KPI Healthy Workplace was combined with the KPI Healing Environment in a new KPI. The KPI 
Costs needs to be augmented with a part that takes a look at the costs per m2. For the KPI Risks, the 
extramural risks have to be incorporated into the model. The KPI Flexibility had to consider the general 
flexibility to use the same room for several specialisms. The KPI Value of Real Estate was correctly 
formulated according to the respondents. The respondents agreed with the decision to exclude the KPI 
marketing from the model and to add the KPI Culture to the KPI Productivity. In addition, the 
respondents missed one KPI: sustainability. Because of the importance and the ambitions of the 
government the KPI Sustainability has been added.  
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The Corporate Real Estate Hospital Model is set up with this information from the literature. 
Subsequently the KPI’s are validated by experts and hospital real estate managers. Additional 
augmentations were needed, the model changed, and the new Corporate Real Estate Hospital Model 
is defined. The Corporate Real Estate Hospital Model answers the main question. A model is provided 
that gives an overview of the different KPI’s that belong to a Corporate Real Estate Strategy. In addition, 
the indicators provide a more detailed description where the organisation should focus on. 
Furthermore, the different stages give guidance of the next step to grow in the model. In conclusion, 
the Corporate Real Estate Hospital Model provides guidance when a hospital organisation would like 
to set up a Corporate Real Estate Strategy.  

7. Recommendations  
 
Recommendations of the research can be done related towards different stages of the research. 
Recommendations are split up between scientific and practical. Related to this research a lot is written 
in relation to Corporate Real Estate Strategies and Corporate Real Estate Management. This exploratory 
research can be the basis for more healthcare real estate research.  
 

7.1 Scientific recommendations  
 
Furthermore, the different stages that the organisations go through does not fit with the marketing 
strategy. Although, the KPI Marketing is removed from the model it can provide added value for the 
organisation. However, this value has an indirect value. Research related towards the way that 
marketing adds value to the real estate and to what extent can be done. However, this is more in the 
research field of marketing experts.  

 
Hospital real estate is complicated to value because the real estate is used in a specific way with 
complex appliances and machines. It is complicated to use it with a different goal and therefore 
complicated to provide a certain value. Research towards the way hospital real estate is valued is 
valuable. 
 
In addition, research to the correlation between CRES and the financial situation is not proven. 
However, there is definitely a relation between the two aspects. Further research is necessary to 
substantiate the relation between those two subjects. However, to measure this a before and after 
situation is necessary, this takes years to generate enough data to provide a validate research. In the 
category clinical and common hospital, the size is different. There are large, medium and small 
hospitals. It is unclear what the influence of the size is. A small hospital is a hospital that has less than 
323 beds, middle is from 323 – 470 and large 470+. Further research to the relation between size and 
the financial position is necessary.  
 
At last, no difference is made between the size of the hospitals. Therefore, it is unclear what the 
differences are related to the corporate real estate strategies, value of real estate and the financial 
situation. It is unclear what the influence of size does towards the financial situation. A smaller hospital 
has less patients and receives less DBC’s. Therefore, there is a certain amount available for real estate. 
However, do the smaller hospitals have enough financial possibilities to maintain and exploitation of 
the building.  
 

7.2 Practical recommendations 
 
With the new Corporate Real Estate Hospital Model, hospitals have the opportunity to test their own 
strategy. The new model reflects the preconditions that a CRES must meet. Based on this, hospitals can 
check whether they have a complete strategy and when necessary adjust their strategy to make sure it 
is complete. In addition, hospital managers can measure on what level they are acting and how they 
can grow to the next stage. This allows them to get more out of their real estate and the real estate can 
provide greater added value.  
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8. Discussion  
 
 
The purpose of this research was to develop a Corporate Real Estate tool. In addition, this model 
provides insight in the financial situation of hospitals. The tool is developed, and the different KPI’s are 
validated. However, the contribution of the Corporate Real Estate Hospital model towards an improved 
financial performance is not proven. However, logical reasoning shows that there is a connection. With 
the Corporate Real Estate Hospital Model more insight is gain in overcapacity and the future trends. 
Hospitals can anticipate on the redundant square meters and consider interpretation of the 
overcapacity. However, the relation is not statistically proven.   
 
The expectations related to the model were that the model of van Hasselt (2005) was outdated. Many 
KPI’s had to be adjusted and a redevelopment was necessary. However, with the literature and the 
validation of respondents this expectation was not correct. The core of the KPI’S was correctly 
considered. Solely one KPI was not necessary, one was to thin and is merged with another KPI and one 
KPI is added. Related to the indicators the substantiation of the indicators was marginal. Some 
indicators were not substantiated with literature. Furthermore, the indicators were not specific enough 
to make measurement possible. This was not expected from the beginning.  
 
The results have a large value for hospitals located in the Netherlands. Hospitals can validate if they 
took all the aspects related to a Corporate Real Estate Strategy in account. Steer on all the different 
KPI’s and see where the hospitals can grow and how the indicators are considered. In addition, the 
results can be monitored, and this model contributes towards the financial situation of hospitals. 
However, the relation between the corporate real estate strategy and a stronger financial healthy 
hospital is not proven by numbers.  
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Appendix 1: Interview Questions 
The interviews will be conducted in Dutch, the participants will be Dutch, and it is unclear to what 

extent their English is developed. The background information that is provided is written in black, 

the interview parts are grey to show a difference between them.  

 

Interviewvragen Vastgoed management van Ziekenhuizen 

 

The introduction will explain in a short context of the research and where the focus will be on.  
 

Introductie  

Mijn naam is Jet Dalstra, op dit moment ben ik bezig met mijn scriptie voor mijn master Urban 

Systems & Real Estate. Hiervoor ben ik bezig met een onderzoek naar de vastgoed strategieën en 

het vastgoedmanagement van Ziekenhuizen.  

Het onderzoek richt zich op Corporate Real Estate Management, dat wil zeggen het managen van 

het eigen vastgoed van de organisatie. Zo’n 10-12% van de totale kosten van ziekenhuizen wordt 

besteed aan vastgoed. Wanneer het vastgoed niet goed wordt gemanaged kan het zijn dat het geen 

toegevoegde waarde levert aan de organisatie. Terwijl het eigenlijk een object zou moeten zijn dat 

de ziekenhuis werkzaamheden en de productie optimaal faciliteert.  

De onderdelen die een toegevoegde waarde kunnen leveren worden Kritische Prestatie Indicatoren 

genoemd, afgekort KPI’s. KPI’s die nu in gebruik zijn, zijn in 2005 ontwikkeld. In mijn onderzoek 

wordt onderzocht of deze KPI’s nog wel van toepassing zijn, of dat er aanvullingen gedaan dienen te 

worden. Hier is nu door middel van literatuur een opzet voor gedaan. Graag zou ik door middel van 

dit interview erachter komen of de literatuur overeenkomt met de praktijk en de mening van u als 

expert.  

 
 
The first part is focussing on the KPI’s, the KPI’s are developed during literature research and an analysis of the 
importance. Because it is important that the participants are not biased all the subjects will be asked without an 
opinion or findings of the researcher.  
 
In the first part of this segment the participant is asked to provide an opinion about the importance of the KPI. 
They are asked to rate the KPI following the scale of Likert, 5-point scale. This decision is made because the 3-
point scale provides not enough choices and people will choose more easily the extremes. On the other hand, 
the 7-point scale has to many possibilities and the risk is that participants do not have the overview anymore.  
 

Deel 1 Vragen m.b.t. KPI’s 

Zou je de KPI’s willen beoordelen hoe belangrijk je de KPI vindt?  

1 Zeer onbelangrijk 

2 Onbelangrijk 

3 Neutraal 

4 Belangrijk 

5 Zeer belangrijk 

     

…  Productiviteit en gezondheid  1 2 3 4 5 



… Kosten     1 2 3 4 5 

…  Risico’s      1 2 3 4 5 

… Flexibiliteit    1 2 3 4 5 

… Vastgoedwaarde     1 2 3 4 5 

… Marketing    1 2 3 4 5 

… Cultuur     1 2 3 4 5 

…  Duurzaamheid     1 2 3 4 5 

 

 

 

 
In addition, the participants are asked to review the KPI’s related to each other, which one is more important 
than another. This is done by ordering from 1-8. Furthermore, it is inventoried if there are KPI’s that are not on 
the list or that there are KPI’s that do not have an added value towards the hospital organisation.  

 

Deel 2 

Zou je de volgende KPI’s voor vastgoed management willen sorteren van belangrijk naar minder 

belangrijk?  

➔ U mag hierbij 100 punten verdelen over de acht verschillende onderdelen.  

 

Vindt u dat er nog KPI’s ontbreken? Zo ja, welke en waarom? 

 

Vindt u dat er nu KPI’s staan die overbodig zijn? Zo ja, welke en waarom?  

 

The respondent is asked to provide  

 

When de KPI’s are clear the researcher will look with the participants towards the content of the KPI. What are 
the experts doing, or what will they do as a control aspect to act more on a strategic level? In addition, it is 
important to find out what the minimum is what participants do relate towards the KPI and what the perfect 
situation will be.  
 

Deel 3 

Aan de hand van de groeistrategie kunnen we nu meer kijken naar de inhoud van de KPI. Als je per 

KPI deze invulling zou moeten geven, waar zou je dan op focussen?  

 

 



 

 Stadium 1 
Beheren 

Stadium 2 
Kosten 
minimaliseren 

Stadium 3 
Gebruik 
standaardiseren 

Stadium 4 
Aanpassen 
aan de markt   

Stadium 5 
Bijdrage aan 
het primaire 
proces  

 
Productiviteit 

     

 
Kosten 

 

     

 
Risico’s  

     

 
Flexibiliteit 

     

 
Vastgoedwaarde 

     

 
Marketing 

 

     

 
Cultuur 

     

 
Duurzaamheid  

     

 

Als u de KPI’s moet gaan meten hoe doe je dat?  

Waar moet je KPI minimaal aan voldoen? 

Wat zou het doel per KPI voor u moeten zijn?  

➔ Stadium invullen 

 

Bedankt voor de medewerking, heeft u nog op- of aanmerkingen en/of andere zaken die van belang 

zijn?  

 

 



Appendix 2: Overview validated Corporate Real Estate Hospital Model  
 

 Stadium 1 
Engineering buildings 

Stadium 2 
Minimising building costs 

Stadium 3 
Standardising building usage 

Stadium 4 
Matching market options 

Stadium 5 
Convening the workforce  

Productivity and 
Healthy 
environment  

Insight into work situations and user 
requirements and the culture that 
belongs towards the organisation.  

Inventory by work situation of different 
types of employees and wises of users. 
And an inventory of possibilities for 
arranging work situations more efficiently 
and effectively and implement the 
changes. 

Insight into possibilities and planning to 
adapt work situation to type of work and 
function, create a standardised 
workplace that provides items that 
increase the productivity. Change the 
culture where necessary.  

Implement new work situation on 
the employees and measure 
whether this does anything for 
productivity and the culture. 
Measure with the labour 
efficiency ratio.  

Productivity improved by doing more with the 
same resources, the same with fewer 
resources or more with fewer resources. Fully 
taken by the employees, and they work with 
it.  

Costs Collect insight in different costs and 
develop ratio’s related towards key 
numbers.  

Where does and can an organisation save 
money, implement this in a multi-year 
maintenance plan and see if money can be 
safe by eliminating m2.   

Integrate focus points and make 
standardisations in relation to costs to 
see if money can be safe by standard 
procedures.  

Managing and controlling the 
focus points, steer where 
necessary. Take in account that 
the building costs raise when you 
develop.  

Savings on investment costs and operating 
costs based on benchmarks. Real estate 
(department) matches the organization's 
strategy.  
 

Risks Inventory of real estate, who has 
what and how much. Inventory of 
possible risks. Inventory of supply 
and demand, efficiency, quality and 
functionality. 

Doing risk-based maintenance and see 
where there is a (mis-) match in the usage 
of square meters. Inventory, if there are 
risks that are coming from the urban 
context.   

Inventory the building typology and the 
belonging flexibility. See if optimisations 
can be done regarding an efficient and 
effective working process.  

Gain insight in the future trends 
and expectations and therefore 
needs in square meters. Influence 
the urban context to minimize the 
risks.  

Risks controlled by different forms of 
ownership and making (part of) your buildings 
less specific and more common. Offer adapted 
to your needs.  

Flexibility Insight into work situations and user 
requirements.  

Inventory by work situation of different 
types of employees and wises of users. 
And an inventory of possibilities for 
arranging work situations more efficiently 
and effectively. 

Insight into possibilities and planning to 
adapt work situation to type of work and 
function, create a standardised 
workplace that provides items that 
increase the productivity. 

Implement new work situation on 
the employees and measure 
whether this does anything for 
productivity. Measure with the 
labor efficiency ratio.  

Productivity improved by doing more with the 
same resources, the same with fewer 
resources or more with fewer resources. The 
board has a vision on the importance of the 
different WELL- aspects and know where they 
want to focus on.  

Value of Real 
Estate  

Increase efficiency with design and 
processes.  

Start working with a business case, 
investments have to result in cost 
reduction. 

Not only the business case but also the 
exploitation costs have to be 
inventoried.  

Focus on health, flexibility and 
wellbeing to add value to hospital 
real estate. 

Focus on the future and see what intern and 
extern factors there are opportunities or 
threats related to creating value.  
 

Marketing Make an inventory of what patients 
want in terms of housing and why 

they would choose a particular 
hospital, the same for doctors. 

Gain insight in the target groups and the 
effects on your building.  

Set up internet marketing and 
standardise the frequency of the 
marketing.  

Provide attention towards the 
current patients with intern 
marketing and thereby the focus 
can be on the external marketing 
to reach people that are not 
familiar yet.  

Start with public relations, let other people tell 
how good you are.  

Sustainability  When a new part of a building is 
designed it meets the standards of 
the government.  

The existing building meets the 
requirements in relation to the EPC 
requirements and using less energy. 

Fulfil the wishes towards the sewer that 
has less medicine rests. And use s far as 
possible green energy. 

Innovate towards a more 
sustainable use of materials and 
reuse of materials.  

Set up a sustainable plan to meet the 
requirements of the government in 2050.  

Healing 
environment & 
healthy 
workplace.  

Provide a building with a good 
thermal indoor climate, air quality, 
and light. Develop the criteria that 
are important to improve the 
workplace.  

Improve the noise and acoustics to make 
sure that employees do not experience 
nuisance. Inspect how the costs related to 
walking distances can be shortened.  

Develop workplaces that meet four 
aspects of the Well-being themes. In 
addition, design the hospital based on 
evidence to optimise the design.  

Do research towards the aspects 
that the employees mis. 
Implement the evidence towards 
certain departments and verify if 
they have effect. 

Implement the elements that the employee’s 
mis to improve the work situation. Implement 
the design based on evidence towards more 
departments of the hospital to develop a 
healing environment.  
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