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Abstract 
The Netherlands is demographically changing fast. Remarkable is the changing of senior people. The country is 
aging rapidly. By 2040 the percentage elderly has almost doubled and increased to 51% compared to 2012. The 
group of seniors has different requirements to a living environment than other groups in our society. The 
requirements of seniors of a residential environment partly arise from their declining mobility, the ending of 
the employment relationship and a smaller household. Nowadays there is already a shortage of dwellings for 
seniors. Besides this a differentiation in dwellings is needed. A lot of institutions and researchers are 
developing innovative ideas that respond to the aging population and its impact on the housing market. There 
are plenty of initiatives of new forms of housing. To give a contribution, to these new developments, this report 
explores the Requirements of Seniors in Residential Apartment Buildings. Besides e.g. pure technical 
requirements and spatial requirements there is also looked at what seniors want for common spaces that can 
be used for various common activities. 

Two of the three main trends that are recognizable in the Dutch housing market are interesting for seniors 
residential environments: ‘A growing interest in living with like-minded people in common housing concepts’ 
and ‘An increasing mix of housing and other functions and services’. When this concerns seniors the term like-
minded can be traced back to the fact that a lot of seniors have declining mobility, retirement and a smaller 
family in common. The research question on the customer requirements of seniors of residential characteristics 
in general, is explored and elaborated by drafting a research framework. This research framework consist of 
five steps: acquiring aspects-data, acquiring features-data, determining the levels and the boundaries of the 
features to be put in a questionnaire, conducting the questionnaires and the processing of the response into 
predicting values of experts. The levels of the residential features are translated into classes with their 
descriptions after calculation. The top five scores of the highest levels are: 1 ‘Comfort: Temperature in the 
Winter’, 2 ‘Distance to Public Transport’, 3 ‘Distance to Supermarket / Shopping Center’, 4 ‘Physical Safety 
Home Environment’ and 5 ‘Comfort: Temperature in the Summer’. The bottom five scores of the research are: 
‘Commercial Spaces; office units’, ‘Private Parking Car Garage’, ‘Additional Costs / Service-costs’, ‘Commercial 
Spaces; store spaces and spaces for (para-) medical professions’ and ‘Rental Price of Residential Unit’. 

A differentiation is made in the preferences of different rental and purchase classes. The preferences of levels 
of the residential features in the lowest rental class and the lowest purchase class are calculated separately. 
Outliers of both groups are calculated. Also the preferences  highest rental class and the highest purchase class 
are calculated with their outliers. A comparison is made between the preferences of the outliers of the lowest 
rental class and the highest rental class. Three of thirteen compared features differ between both rental 
classes: ‘Physical Safety Home Environment’, ‘Maximum Temperature exceeding days of heat in summer in the 
dwelling’ and ‘the size of a residential unit’. Also a comparison is made between the preferences of the outliers 
of the lowest purchase class and the highest purchase class. Two of eleven compared features differ between 
both researched purchase classes: ‘Physical Safety Home Environment’ and ‘Maximum Temperature exceeding 
days of heat in summer in the dwelling’. 

The societal contribution of the research is that better residential circumstances for seniors can be created. 
New Residential circumstances that fits better to the needs of seniors. The results can be used as input in 
detailed planning-models when developing new residences for seniors or when examining the applicability for 
transformation of buildings into senior housing. Another purpose for using the results is the investigation of 
rezoning of existing retirement homes into separate dwellings. Beyond this research it is also important to look 
at the relative importance of the individual features. Future research can investigate the relative importance of 
different features. 

Keywords: Seniors, Residential Requirements, Residential Features, Fuzzy Delphi Method. 
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1 Introduction 

The Topic 

The Netherlands is aging quickly. By 2040 the percentage elderly has almost doubled and 
increased to 51% compared to 2012. The group of seniors has different requirements to a 
living environment than other groups in society. The requirements of seniors of a residential 
environment partly arise from their declining mobility, the ending of the employment 
relationship and a smaller household. 

The Netherlands is fully considered with innovative products that respond to the aging 
population and its impact on the housing market. There are plenty of initiatives of new 
forms of housing. To give a contribution, to these new developments, this report explores 
the Requirements of Seniors in Residential Apartment Buildings. Besides e.g. pure technical 
requirements and spatial requirements there is also looked at what seniors wants for 
common spaces that can be used for various common activities. 

In this study there is tried to provide clarity between the 'engineers language' and the 
approach of the ‘scientists and consultants’ (experts in this report are experts of care for 
seniors and experts of human behavior of seniors.) There has been found that this linking is 
not easy. The engineers approach of the hard-ware is in a more exact and numerical way 
while scientists and consultants are much less accustomed to thinking in numbers but the 
rather have an approach that is linked to human behavior and functioning in this particular 
environment created by engineers. Therefore there has been started on a relative high 
abstract level of requirements so called Aspects. These Aspects are peeled off into technical 
characteristics, the so called Features. Every Features is divided into a quantifiable level. 
Experts will rate these levels. The preferences of experts give useful information on the 
requirements of seniors’ residences. 

Reading guide 
In chapter 2 will be explained that in the near future there is an increasing large group of 
seniors with their residential needs. The awareness of seniors of needing an adapted 
residential environment is important. Three main trends are recognizable in the Dutch 
housing market. Chapter 3 gives the research framework it describes the problem definition, 
the research question, research design, research methods and the hypothesis is made. 
Chapter 4 defines the Aspects the Features and the levels of the Features. Chapter 5 
proceeds with the explanation of the questionnaire. The systematic structure of the 
questionnaire, a guide for the respondents how to fill in the questionnaire and the amount 
of response. Chapter 6 explains the Results of the Questionnaire. It explains the criteria for 
adopted answers and it shows the useable values for calculation. Than the S-values are 
calculated and the findings are shown. Separately a differentiation will be made in rental 
classes and in purchase classes. With this differentiation there will be researched what the 
preferred levels are of the Features of different rental and purchase classes. In chapter 7 
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omissions are discovered in the calculation of the research. A recalculation takes place. 
There will be given an accountability of the recalculation. 

2 Future Living of seniors 
The Netherlands is aging quickly which is widely known. The number of senior citizens of the 
Dutch population in 2012 was 27%. By 2040 the percentage sixty five-plus people has almost 
doubled and increased to 51% since 2012. See Figure 1. Thereafter, the rate will remain 
steady until 2060. The group of seniors has different requirements to a living environment 
than other groups in society. The requirements of seniors of a residential environment partly 
arise from their declining mobility, the ending of the employment relationship and a smaller 
household. From the fact that the Netherlands is aging rapidly arise also new questions on 
residential environments.  

 

Figure 1: Graphic shows the development of the  percentage of sixty-five-
plus people in the Netherlands. (source CBS) 

There are plenty of initiatives of new forms of housing for seniors. A lot of these initiatives 
have common spaces for activities in leisure time for seniors. There are public- and private 
initiatives on different scales. Private initiative can be commercial initiatives which offer 
often a lot of services. On the other hand there are very small scale private initiatives who 
develop a residential environment with own resources. These small private initiative join 
sometimes knowledge platforms in order to inform each other. 

In the vast majority of research reports on older peoples’ residing circumstances there is 
spoken with the term: ‘seniors’. By this is meant a group with an age of 55plus. Many of the 
private apartments buildings for seniors are meant for people who are 55 years and older. 

That occurs with the intention to give seniors the possibility to attract people who want to 
live in these apartment buildings and who want to contribute to a more or less common 
society. Few reports on residing for seniors divide the group of seniors in ages. The dividing 
in ages is related strongly related to mobility. In how far people can walk well. 
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Seniors have in common that they have a declining mobility, the ending of an employment 
relationship and a smaller household where they live in. These characteristics give reason for 
a lot of the same residential requirements for seniors and in particular technical 
requirements. These similarities are clear starting points for researching an ideal residential 
environment. But as a lot of reports recognize these common characteristics of getting older 
and they describe the needs of people with these characteristics they can hardly link it to 
features of a residential environment. It stays on a rather abstract level. 

Next to these changing characteristics in a person’s life is that people can decide by 
themselves about their residential environment including the amount of care/service that is 
needed. This is not only a matter of affordability but also a matter of accepting the fact that 
another dwelling fits better. The awareness plays an important role. Hagen talks about ‘a rite 
de passage’ with which he means passing the border from ‘vitality’ to ‘needy’. With this he 
means actually the momentum when seniors admit that they need an adjusted 
environment. An adjusted environment in a broad perspective from care to an adapted 
dwelling. In men’s live there comes a point of changing in self-reliance (rite de passage) (G.J. 
Hagen). The vicinity of care is than very much needed by seniors. This contributes to a life-
cycle resistant living environment. Spierings (2014) advocates for ‘beschut wonen’ next to 
the possibilities of ‘zelfstandig wonen’ and ‘zorgwonen (intramurale zorg)’. 

 

Figure 2: Rite de passage according to G.J. Hagen. Passing the 
border from ‘vitality’ to ‘needy’: ‘a rite de passage’. When 
seniors become aware that they need an adjusted Residential 
Environment. (Hagen 2014) 

According to Boelhouwer & Hoekstra (2011) there are three main trends recognizable in the 
Dutch housing market: 

1. A growing interest in living with like-minded people and in common housing 
concepts, 

2. The rise of transnational living (permanently or temporarily living abroad) and people 
having multiple residences, 
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3. An increasing mix of housing and other functions and services (care, energy, leisure, 
retail) which is opening up the housing market for new players, 

When this concerns seniors, seen as a group of like-minded people up to a certain extent, 
specific preferences of their living environment can be determined. A long list of preferences 
and requirements that concern a living environment. One topic is of course more important 
than the other. When concerning the points one and three of the above list and it will be 
translated to housing for seniors the idea arises of an apartment building for seniors with the 
possibility of several services and other functions. The term like-minded can be traced back 
to the fact that a lot of seniors have in common their declining mobility, the ending of the 
employment relationship and a smaller household. 

The Ministry of VROM investigates already decades on a very large scale the required 
housing preferences on which policy is based. It examines the property and the area. There 
is a hypothetical dwelling proposed based on the existing stock. See Table 1. Interesting is to 
see whether the seniors’ residential requirements fits with these proposals. 

 

Table 1: Six standard dwellings for the retired couple. According to the Ministry VROM, ‘Het 
inkleuren van woonvoorkeuren’ (2009). Column three shows a proposed ‘urban apartment’, 
rental. Column four shows a proposed ‘sub-urban apartment’, purchase..  
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3 Research Framework 

3.1 Problem Definition 

Because of the ageing the group seniors becomes larger. The government wants people, 
when they get older, to stay as long as possible on their own. That sets new requirements to 
residential characteristics for seniors. What are the new residential requirements especially 
of the building itself? 

3.2 Research Question 

The following research questions have been stated in order to provide answers on the 
defined issue. 

Research Questions: 

What are the customer requirements of seniors of residential characteristics in general ? 

The Research Question is divided into sub-questions 

 Question 1: Which Residential Aspects are important to seniors? 
 
 Question 2: Into which residential Features and levels can these aspects be subdivided ? 

 
 Question 3: What are the Seniors’ preferences of the levels of the residential Features ? 

 

3.3 Research Design 

The research consist of several steps according to the flowchart in Figure 3. 

Step 1; Qualitative data is obtained from a Literature Study, Expert Interview and Case Study 
(site visiting).  Several Aspects will be drafted. 

Step 2; Qualitative data is obtained by Literature Study, Expert Interview and Case Study 
(site visiting).  Several Features will be drafted. 

Between step 1 and step 2 the process is partly iterative. From Aspects will arise Features 
and vice versa. (The initial idea was to start with Features directly. It turned out that the best 
way to desscribe a residential environment is to start at a more abstract level. Because the  

world of concepts of most experts is not very technical but more related to an indirect 
description of the residential environment. By starting with some Features the Aspects 
arose. The Aspects were expanded. And from the final list of Aspects the list with qualitative 
features was completed.) 
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Step 3; This is the step from the qualitative part to the quantitative part. The boundaries of 
the features are set and in classes (with bandwiths) are built as part of the Questionnaire. 

Step 4; The Questionnaires will be filled in by experts to become the levels of the Features. 

Step 5; The levels of the Features will be processed into predicting values of experts. 

 

 

Figure 3: Flowchart of the research. The left column shows how the data is 
obtained. The right column shows the aim of the found data. 
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3.4 Research Methods 

Literature study 

Literature has been explored on the following topics: 

• Case based literature 
• Reports of Governmental Ministries / Institutions, 
• Architectural literature, Design literature, 
• Scientific reports on seniors residential issues, 
• Building- and Construction regulations, 
• Communities of interest of seniors, 
• Research reports, 

Expert Interviews  

Interviews have been conducted with 14 experts. The experts have different backgrounds 
and expertise. Interviews are held to gain knowledge about Seniors themselves, Senior 
Housing, New Initiatives of Senior Housing, Requirements for Senior Dwellings 
(Aspects/Features), Levels of The Requirements, Ergonomics, and Costs Aspects. The goal for 
these interviews was to gain information about Aspects and features and their levels. 
Appendix Table 31 

Case studies / Course 

Visits to: 

1. Roncallie Roermond, the Netherlands: Care Centre 
2. Norbertus Gennep, the Netherlands: Care Centre, Elderly Housing. 
3. Whitebeck Court, Manchester UK: Housing for older people with independent living. 

 
During the three visits special attention has been paid to: (semi) public functions, 
adjustment to comfort for residents with less mobility, social aspects of the building and 
physical safety of the residential environment.  

4. Platform31: ‘All Inclusive Pension’. Course on new forms of low-budget housing (AOW, 
AOW+) for seniors, Utrecht. 

Fuzzy Delphi Method (FDM) 

The Fuzzy Delphi method is a structured forecasting technique. The forecasting relies on a 
panel of experts. The method is an analytical method based on the Delphi Method. The 
Delphi Method draws on the ideas of the Fuzzy Theory. The method is a type of collecting 
decision making method (Linstone & Turoff 2002). With several phases of anonymous 
written questionnaire surveys conducted to ask for a panel of experts opinions. As a direct 
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prediction method based on the expert’s judgement and expert meeting investigation 
method, it possesses the following characteristics: 

1 Anonymity: The expert involved in the prediction process do not see each other. 
They remain anonymous and do not know the amount of experts involved. This helps 
them to prevent influencing and it encourages objectivity. 

2 Feedback: The survey feedback gives the participants an idea about the main ideas in 
the group. They can then draw information from it relevant to them. . They make a 
new judgement and then submit it to the group again. 

3 Statistical: The experts opinions are processed statistically and a splines graph 
produced with the expert’s opinion frequencies arrayed chronologically. The top is 
the majority consensus (50% experts) representing the prediction team’s opinion. 
The top and bottom quarter percentile (each representing 25% of the experts) 
represent the prediction deviation. 

4 Convergence: Through multiple reverse feedback make the final prediction results 
converge. 

The purpose of the Delphi Method is to achieve a consensus among the experts on the 
subject being evaluated. When used with one-to-many objectives, multi-principle, multi-
proposal and multi participant decision making problems, the method not only serves to 
draw on a large body of opinion but also meets the requirement for independence in the 
judgement of the experts. The Delphi Method requires multiple repetitions when asking 
experts for their opinion. This must continue until the experts arrive at a consensus. As a 
result , it generally has the following weaknesses: (Ho and Chen 2007) 

A Repeatedly surveying experts and collecting their opinions is very time consuming.  

B Experts must be surveyed and the collected results analyzed multiple times. This 
increases costs.  

C Expert’s cooperation is required before a consensus is reached, needlessly increasing 
the difficulty of coordination and communication. 

D Consensus of the expert opinion occurs during a certain part of the analytical 
process. The fuzziness of this part is however not taken into consideration. This 
makes it easy to misinterpret the expert’s opinion. 

E The analytical process has problems with some opinions being systematically 
weakened or suppressed. 

To solve the problem of fuzziness in expert consensus in group decision making, researchers 
from around the world came up with new methods. Murray, Pipino and Gigch (1985) 
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proposed the application of Fuzzy Theory to the Delphi Method, with semantic variables 
used to solve the problem with fuzziness in the Delphi Method. Kir and Folger (1998) 
proposed an mean normalization mode. Ishikawa et al. (1993) used the Maximum/Minimum 
Method together with the cumulative frequency distribution and fuzzy scoring to compile 
the expert opinions into fuzzy numbers. The expert prediction interval value was then used 
to derive the fuzzy numbers, resulting in the Fuzzy Delphi Method. 

The calculation of the Fuzzy Delphi method will be provided with numerical data according 
to the hierarchical Rule. This gives more focus on the optimum bandwidths. Besides this 
focussing there is no risk anymore to find calculated values that lay outside the upper- and 
lower optimum values of the optimum range. When a calculated S-value would lay outside 
the upper- and lower optimum values of the optimum range it would have no sense. The 
Hierarchical Method applied on Fuzzy Delphi Method is according to dr. Regterschot (2014). 

The goal of the use of the Fuzzy Delphi method is to find quantified levels of specific 
residential features of the building itself for seniors. The Fuzzy Delphi method is chosen for 
this research because of the fact that there should become more clarity on the requirements 
of senior’s residential environment. When asking the senior residents themselves for their 
requirements and needs they are often too eager and also too focused on too few issues and 
requirements. Besides this the future senior will be different from the senior from now. 
Experts have a much better overview of the requirements of the future seniors. And above 
all experts are less biased as the senior residents themselves.  

The choice of the optimum with two values, a lower-boundary and an upper boundary, lays 
in the fact that there is not just one optimum. The so called optimum is always a range.  

The order of elaborating the Fuzzy Delphi method is subsequently shown below: 

1; Validate predefined list of themes and features for completion and approval. 

2; Collecting opinions (choosing values) by questionnaire. 

3; Set up overall Hierarchical fuzzy number. 

Evaluation value of a single feature by a single expert is expressed as hierarchical fuzzy 
number: 

3  3ij ij ij ij ijw a b c d= + + +  

Feature j of m features and expert i of n experts. Where j= 1 , 2, 3. . . ., m and i= 1 , 2, 3. . . ., 
n. By using the adjusted mean model the overall value of a feature is estimated. 

3  3j j j j jw a b c d= + + +  

Where: 
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4; Defuzzyfication. Compute the overall hierarchical fuzzy numbers into a single real number. 
The adjusted center of gravity method is used for fuzzy weight of each Feature to derive the 
value Sj where j=1, 2, 3,. . . ., m. 

3  3
8

j j j j
j

a b c d
S

+ + +
=  

3.5 Hypothesis 

Within the diversity of seniors and aging, life is characterized in general for this group by 
saying goodbye to the working life, less mobility and the household in which they live 
becomes smaller smaller. Blijie, B. et al. (2009).  Moreover, the new generation seniors will 
have more financial possibilities in the future the current generation seniors.  

 Concerning Research Question 1: Which Residential Aspects are important to seniors?  

 At the abstraction level of Aspects are therefore expected to be the parts that are related to 
more free time, a lesser mobility, and a smaller household prominent.  The trend of "living 
among like-minded people" can be a reason to let people live in one apartment building  and 
have common activities.  Common areas offer a good opportunity for that.   

Concerning Research Question 2: Into Features and levels-which can be subdivided thesis 
aspects? At the level of the common features are features of the aging, as mentioned above, 
also be reflected.  The desire of seniors to remain self-sufficient as age progresses imposes 
requirements on certain physical living conditions.  Mobility in all its aspects provides a high 
contribution to independence and is therefore a priority of seniors.  There are issues with 
living conditions that are directly related to mobility, such as the different parking and the 
distance to public transport.  When someone less mobile then it is one of the alternatives to 
the lesser mobility of the home automation or building automation.  Home Automation thus 
makes an indirect contribution to self-reliance. Preventing loneliness, by a smaller household 
composition and more free time, is reflected in the sharing of certain areas, and certainly 
also the hallway as extention of the dwelling.  To comfort and physical safety by seniors –
from the point of view of becoming less mobile as men ages- will be important.  

 Concerning Research Question 3: What are the Seniors' preferences of the levels of the 
residential Features.  

The expectation is that there will appear no extreme outcomes but a completeness and 
equilibrium of a residential environment.  This is expected to be a residential environment 
that is well-connected to mobility issues, which is safe and comfortable and consciously 
contributing to a healthy environment.  
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4 Defining Aspects, Features, Levels of Features 
In this chapter the aspects will be defined. The aspects will be broken down into Features. 
The Features will be described. The levels of the Features will be shown. The classes of the 
levels will be listed. 

4.1 Aspects 

The Aspects are chosen by literature study and interviews with experts. These represent the 
main groups in which the features fit. Some Aspects are directly determined others are 
derived from features. The Aspects find themselves at a relatively high level of abstraction. 
This is done because of the fact that many of the experts work in the care sector with the 
consequence that they are not used to think technical terms. The most important aspects 
are according to interviews and literature research are as follows: 

 Living Space: A very basic notion when it concerns residing. Physical spaces belonging 
to a dwelling. 

 Common Spaces: Spaces that can be used by al residents especially for activity 
purposes. 

 Size of the Apartment Building: The physical sizes of the entire building and the 
terrain. 

 Manageability / Management of the Apartment Building: How can residents ‘feel at 
home’ when it comes to the comfort of assistance, safety and domotics. 

 Location/ Accessibility / Mobility: Where is the building situated and how easy is it 
accessible by car or other devices.  

 Financial Aspects: All costs that are directly derived from the use of spaces and 
maintenance. 

 Healing Environment: A ‘Healing Environment’ contributes to an environment in 
which people can feel physically, mentally and socially good. 

4.2 Features 

The Features are determined by literature study and interviews with experts. Some Features 
are directly selected others are derived from the Aspects. The features are chosen by 
literature research and interviews with experts. For an shows an overview of the breakdown 
structure of the Aspects into Features is shown in Table 2. 
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Table 2 shows an overview of the breakdown of the Aspects into Features. All Features of the Residential 
Preferences of seniors are listed. Features are determined by literature research and interviews with 
experts. Some Features are directly chosen others are derived from the Aspects. 

 

4.3 Feature Descriptions, Levels and References 

The chosen Features will be listed and described subsequently. The Features with the 
derived levels, chosen by the experts and by literature research will be described. For a 
comprehensive overview of the Features including explanation and references see appendix. 
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Aspect: Living Space 

1 Feature: Size Residential Unit: Feature Description: This concerns the size (entire area) of one dwelling 
expressed in square meters (m²). The size is the area of the rooms, including spaces like shower/bath, 
hallway/entry, possible storage space and toilet of the dwelling. 

Class Feature Levels: 

1. Between 30m² and 35m² 
2. Between 36m² and 50m² 
3. Between 51m² and 75m² 
4. Between 76m² and 100m² 
5. Larger than 101 m² 

2 Feature: Amount of Rooms: Feature Description: This concerns the amount of rooms in an apartment. 
Besides the amount of desired rooms in this question a dwelling also contains also a toilet, shower/bath, 
hallway/entry and possible storage space in the apartment. (except concerning the type loft/studio where all 
functions in one space are included) Not included are possible stairs out of the apartment and cellar storage. 

Class Feature Levels: 

1. Loft / studio 
2. 2 room apartment 
3. 3 room apartment 
4. 4 room apartment 
5. 5 room apartment 

3 Feature: Terrace: Feature Description: This concerns the size of a terrace of one dwelling. 

Class Feature Levels: 

1. Terrace area 1,3 m x 3 m 
2. Terrace area 3 m x 3 m 
3. Terrace area 4 m x 3 m 
4. Terrace area 5,5 m x 4 m 
5. Terrace area 7 m x 4 m 

4 Feature: Hobby-space: Feature Description:This concerns the size of a hobby-space per apartment outside 
the dwelling inside the building complex. 

Class Feature Levels: 

1. 0 / No Hobby room  
2. Between 6m² and 7m² 
3. Between 8 m² and 10m²  
4. Between 11m² and 15m²  
5. Larger than 16 m²  
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Aspect:  Common Spaces 

5 Feature: Encounter space: Feature Description: This concerns the desirability of the amount of encounter 
spaces for eventual common activities. De possibility for inhabitants for meeting each other is seen as 
important. 

Class Feature Levels: 

1. No Encounter spaces 
2. One per Residence 
3. Encounter space; one per three residential levels 
4. Encounter space; one per two residential levels 
5. Encounter space; one per residential levels 

6 Feature: Guest Room: Feature Description: This concerns the desirability of the amount of guest rooms 
outside the private dwelling. The 'hotel-like' guest room can be ordered by inhabitants of the complex for 
family-members and friends. The guest room contains minimum facilities like toilet, shower/bath and TV. 

Class Feature Levels: 

1. None / 0 guest rooms, 
2. One guest room per 20 dwellings, 
3. Two guest rooms per 20 dwellings, 
4. Three guest rooms per 20 dwellings, 
5. Four guest rooms per 20 dwellings. 

7 Feature: Cultural Space: music-/ theatre space: Feature Description: This concerns the desirability of the 
amount of seats of a music-/theater-space in an apartment building. This space is meant to be used in private 
circle by inhabitants with family, friends and is semi-public.  

Class Feature Levels: 

1. 0 / No music-/theater-space. 
2. Between 20 and 30 seats in a music-/theater-space. 
3. Between 31 and 80 seats in a music-/theater-space. 
4. Between 81 and 140 seats in a music-/theater-space. 
5. Between 141 and 200 seats in a music-/theater-space. 

8 Feature: Restaurant: Feature Description: This concerns the desirability of the amount of seats in the 
restaurant of an apartment building. The restaurant is public. 

Class Feature Levels: 

1. 0 / No restaurant 
2. Between 20 and 30 seats in a restaurant 
3. Between 31 and 50 seats in a restaurant 
4. Between 51 and 80 seats in a restaurant 
5. More than 81 seats in a restaurant 
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Aspect: Size of the entire Complex 

9 Feature: Amount of Dwellings: Feature Description: By the size of the entire complex is meant the amount of 
dwellings. In general can be said: when the complex is larger than more (common) facilities can be realized and 
are affordable. 

Class Feature Levels: 

1. Less than 10 apartments in the entire complex 
2. Between 11 and 20 apartments in the entire complex 
3. Between 21 and 50 apartments in the entire complex 
4. Between 51 and 100 apartments in the entire complex 
5. More than 101 apartments in the entire complex 

10 Feature: Size of the entire Property: Feature Description: Description: This concerns the size of the entire 
property with green areas/garden excluding parking space. The size of the area is converted to one apartment. 

Class Feature Levels: 

1. 0 / No green areas/garden 
2. Between 15m² and 20m² green areas/garden per apartment 
3. Between 21m² and 70m² green areas/garden per apartment 
4. Between 71m² and 120m² green areas/garden per apartment 
5. Larger than 120m² green areas/garden per apartment 

 

Aspect: Managing / Manageability of the Complex 

11 Feature: Managing- / Service-Staff: Feature Description: This concerns the level of service and authority of 
managing- / service-staff of the complex.  

Class Feature Levels: 

1. No management.  
2. Manned reception in the daytime. 
3. Concierge / Porter who also does additional tasks like chores.  
4. Caretaker who also does additional tasks like chores and manages staff like handyman, gardener, 

housekeeper.  
5. Hostess / Caretaker has a function in "hospitallity" and manages staff. Lives in the building complex. 

12 Feature: Domotics (Home Automation): Feature Description: This concerns the level of Domotics (Home 
Automation) in the apartment. Domotics includes the integration of technique and the operation of it in the 
apartment. It involves also the activation of services from outside into the dwelling like stock management. 

Class Feature Levels: 

1. Intercom with screen and remote controlled door opener. Personal call button 
2. Level 1 plus; regulation of temperature and lighting 
3. Level 2 plus; efficient climate control and guidance on energy efficient home appliances 
4. Level 3 plus; security such as ‘alarm linked with control room’ automatic control of windows and doors 



Residential Requirements of Seniors in Apartment Buildings   

 
Graduation Thesis H.J.L.M. Teunissen 
TU Eindhoven  July 2015 

23  

5. Level 4 plus; highest level of automation. Motion detector attached to professional caregivers. 
Transmission of inventory-control. All functions outside the home operated remotely via smartphone, 
tablet and lap-top 

13 Feature: Physical Safety Home Environment: Feature Description: The physical safety for inhabitants is 
determined by the safety and the ease of the use of the technique and the spaces. This becomes especially 
clear when it concerns mobility. The physical safety spectrum finds itself between ' not specific target groups' 
and 'adjusted to the individual inhabitant'.  

Class Feature Levels: 

1. Not specific for this target group: E.g. safety glass, fire safety facilities. 
2. Usual for this target group: E.g. floors that are rough enough. 
3. Something more specific for this target group: e.g. height of wall sockets at door handle height, raised 

toilet, walk-in-shower, barrier-free dwelling. 
4. Specific for this target group: E.g. a door in the bathtub to get easily independently in the bathtub, 

single-lever mixer in the kitchen, windows / sunscreens / ventilation grill to operate without having to 
use stairs. 

5. Adapted to the individual tenant: E.g. electrically height-adjustable countertops, automatically 
controlled doors. 

 

Aspect: Location / Accessibility / Mobility 

14 Feature: Parking on the Property: Feature Description: This concerns the amount of parking places on the 
property. There is a towing arrangement. The amount of parking spaces is converted to one apartment. 

Class Feature Levels: 

1. 0 / No parking 
2. Optionally one car parking space per dwelling on the property. 
3. One car parking space per dwelling on the property. 
4. Two car parking spaces per dwelling on the property 
5. Three car parking spaces per dwelling on the property. 

15 Feature: Private Parking Car Garage: Feature Description: This concerns the amount of private parking car 
garages. The garages are lockable. The amount of garages is converted to one apartment. The amount of 2 or 3 
garages is combined into one lockable space. 

Class Feature Levels: 

1. 0 / No Garage  
2. Optionally, one lockable garage per apartment 
3. One lockable garage per apartment 
4. Two lockable garages per apartment 
5. Three lockable garages per apartment 

16 Feature: Semi Public Parking of Supporting Devices: Feature Description: This concerns the amount of 
parking spaces for semipublic parking of supporting devices (mobility scooters, wheelchairs, rollator). The 
parking spaces are in the building and equipped with battery chargers. 

Class Feature Levels: 
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1. 0 / No parking  
2. Optionally one storage space per dwelling 
3. One storage space per dwelling 
4. Two storage spaces per dwelling 
5. Three storage spaces per dwelling 

17 Feature: Individual Parking of Supporting Devices: Feature Description: This concerns the amount of 
parking spaces for individual parking of supporting devices (mobility scooters, wheelchairs, rollator). The 
parking spaces are lockable, in the builing and equiped with battery chargers. 

Class Feature Levels: 

1. 0 / No parking  
2. Optionally one storage space per dwelling 
3. One storage space per dwelling 
4. Two storage spaces per dwelling 
5. Three storage spaces per dwelling 

18 Feature: Distance to Public Transport: Feature Description: This concerns the walking distance from the 
apartment complex to a public transport pick up point. (bus stop / train station). The distance is calculated in 
minutes by foot. With an adapted speed of 2 km/h. 

Class Feature Levels: 

1. More than 31 min. walking distance to bus stop / train station 
2. Between 11 min. and 30 min. walking distance to bus stop / train station 
3. Between 6 min. and 10 min. walking distance to bus stop / train station 
4. Between 3min. and 5min. walking distance to bus stop / train station 
5. Between 1min. and 2min. walking distance to bus stop / train station 

19 Feature: Distance to Supermarket / Shopping Center: Feature Description: This concerns the walking 
distance from the apartment complex to a supermarket / shopping center. The distance is calculated in 
minutes by foot. With an adapted speed of 2 km/h. 

Class Feature Levels: 

1. More than 31 min. walking distance to a supermarket / shopping center. 
2. Between 11 min. and 30 min. walking distance to a supermarket / shopping center. 
3. Between 6 min. and 10 min. walking distance to a supermarket / shopping center. 
4. Between 3min. and 5min. walking distance to a supermarket / shopping center. 
5. Between 1min. and 2min. walking distance to a supermarket / shopping center. 

 

Aspect: Financial Aspects 

20 Feature: Rental Price of Residential Unit: Feature Description: This concerns the rental price excluding 
service costs and including de costs of spaces for common use like encounter spaces and garden. (rental 
liberalization boundary  € 699,48 reference date 01-01-2014). Concerning rental prices above rental 
liberalization boundary  there has to be assumed that prices in ''the West of the Netherlands / Randstad'' are 
25 % higher and in shrinking areas 25% less. 

Class Feature Levels: 
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1. Under the rent-liberalization boundary  € 699.48 (with rent allowance) 
2. Between € 700 and € 850  
3. Between € 851 and € 1050 
4. Between € 1.051 and € 1.250 
5. Above € 1250 

 

Aspect: Financial Aspects 

21 Feature: Purchase Price Residential Unit: Feature Description: This concerns the purchase price of an 
apartment. The buyer is also co-owner of the common spaces and the terrain. There has to be assumed that 
prices in ''the West of the Netherlands/Randstad'' are 25 % higher and in shrinking areas 25% less. 

Class Feature Levels: 

1. Below € 80.000,- 
2. Between € 81.000,- and € 130.000,- 
3. Between € 131.000,- and € 180.000,- 
4. Between € 181.000,- and € 230.000,- 
5. Above € 230.000,- 

22 Feature: Additional Costs / Service-costs: Feature Description: This concerns the level of the service-costs 
per month per apartment. There has to be assumed that higher service-costs provide a more extensive service 
pack that is offered. 

Class Feature Levels: 

1. Below € 100,- 
2. Between € 101,- and € 200,- 
3. Between € 201,- and € 300,- 
4. Between € 301,- and € 400,- 
5. Above € 400,- 

23 Feature: Commercial Spaces; office units: Feature Description: This concerns the amount of commercial 
spaces like free-lance office units (ZZP-office units) for seniors on level 0/de lowest level. The (switchable)units 
are between 15m² and 20m².  

Class Feature Levels: 

1. zero / none ZZP-office units 
2. one per 20 apartments, free-lance office units (ZZP-office units) 
3. two per 20 apartments, free-lance office units (ZZP-office units) 
4. three per 20 apartments, free-lance office units (ZZP-office units) 
5. four per 20 apartments, free-lance office units (ZZP-office units) 

24 Feature: Commercial Spaces; store spaces and spaces for (para-) medical professions: Feature Description: 
This concerns the commercial spaces like store spaces and spaces for (para-) medical professions on level 0 / de 
lowest level. 

Class Feature Levels: 

1. 0 / no commercial space 
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2. one per 20 apartments, commercial space 
3. two per 20 apartments, commercial spaces 
4. three per 20 apartments, commercial spaces 
5. four per 20 apartments, commercial spaces 

 

Aspect: Healing Environment 

25 Feature: Comfort: daylight entry / sight: Feature Description: A ‘Healing Environment’ contributes to an 
environment in which people can feel physically, mentally and socially good. Sunlight that enters the dwelling is 
a well-being experience. On the other hand the possibility of having a broad view (sight) is nice to stay in 
contact with the environment. In this Feature the area of the façade made of window pane is considered. 

Class Feature Levels: 

1. No more than the legal standard of the façade made of window pane 
2. Between 3 1% and 45% of the facade made of window pane 
3. Between 46% and 60% of the facade made of window pane 
4. Between 61% and 75% of the facade made of window pane 
5. ‘Entire facade’ 90% of the facade made of window pane 

26 Feature: Comfort: Temperature in the Summer: Feature Description: This concerns the level of warm days 
in the interior in the summer that may not be exceeded. ‘temperature exceeding days’. On such days the 
installation is not equipped for these warm days. The higher the investment in installations (cooling/sunblind) 
the cooler it is inside on warm days. 

Class Feature Levels: 

1. More than 7 days per year exceeding the heat inside the apartment. 
2. Between 5 and 6 days per year exceeding the heat inside the apartment. 
3. Between 3 and 4 days per year exceeding the heat inside the apartment. 
4. Between 1 and 2 days per year exceeding the heat inside the apartment. 
5. 0 / No days per year exceeding the heat inside the apartment. 

27 Feature: Comfort: Temperature in the Winter: Feature Description: This concerns the level of cold days in 
the interior in the winter that may not be exceeded. ‘temperature exceeding days’. On such days the 
installation is not equipped for these cold days. The higher the investment in installations (heating) and in 
thermal insulation, the more manageable it is inside on cold days. 

Class Feature Levels: 

1. More than 7 days per year exceeding the cold inside the apartment. 
2. Between 5 and 6 days per year exceeding the cold inside the apartment. 
3. Between 3 and 4 days per year exceeding the cold inside the apartment. 
4. Between 1 and 2 days per year exceeding the cold inside the apartment. 
5. 0 / No days per year exceeding the cold inside the apartment. 

28 Feature: Width of Hallway outside the apartments: Feature Description: The width of the hallways outside 
the dwellings for common use play a role as 'traffic area' for passing through. The hallways can be an extension 
of the interior of the dwellings as well. Resident can have a chat with each other and a bench can be placed in 
it. 

Class Feature Levels: 
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1. Width of hallways outside the dwellings according to the legal standard. 
2. Width of hallways outside the dwellings according to the legal standard plus 20cm 
3. Width of hallways outside the dwellings according to the legal standard plus 40cm 
4. Width of hallways outside the dwellings according to the legal standard plus 60cm 
5. Width of hallways outside the dwellings according to the legal standard plus 80cm 

29 Feature: Comfort: Acoustic Insulation: Feature Description: This concerns the level Acoustic Insulation. 
Noise control is important when it concerns noisy neighbors The lower boundary of noise control is a legislative 
standard. Every step (class) in improvement in noise control diminishes the amount of people with noise 
disturbance with 50%. In the highest class there are no people with noise disturbance. 

Class Feature Levels: 

1. Provides protection against impermissible noise nuisance according to the legislative minimum 
standard. Very loud voices from neighbors is understandable. Loud music is audible. Running noise etc. 
is sometimes distracting. 

2. Good protection under normal conditions. Regular speech is inaudible. Louder speech and music 
sometimes heard but not understood. Running noise audible but not distracting.  

3. High degree of protection. Ordinary speech inaudible. Very loud voices are not understandable. 
Running noise noticeable but not distracting.  

4. Very high level of protection. Very loud voice is sometimes heard. Running noise sometimes 
perceptible. 

5. Ultra high degree of protection. Very loud voice inaudible. Running noise imperceptible 
 

4.4 Conclusion 

In this chapter the aspects are defined. The aspects are broken down into Features. Every 
Features is described. The five levels of each Feature are listed. Every level corresponds with 
a class. A comprehensive description of the Features, the distraction of the Features’ levels 
and the classes of the levels are shown in the appendix. 
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5 Questionnaire 
In this chapter the respondents will be typified. There will be explained how the 
questionnaire is designed in a systematical and structured way. The questionnaire will be 
explained to the respondents. The research method and the way of filling in the 
questionnaire will be explained. An example of one page of the questionnaire is shown with 
four questions that belong to one Feature. Explained will be how the respondents are 
contacted and how they have to return the questionnaires. The amount of returned 
questionnaires will be calculated. 

5.1 Respondents 

In order to obtain the preferences of the residential environment a survey is conducted 
among experts by a questionnaire. The experts have, because of their professional 
circumstances, affinity with the issue. The experts can be classified in the following groups: 
scientists, researchers, specialized architects, consultants and health care providers. The 
entire questionnaire is added separately as part of this report. The content of the survey is 
derived from chapter 4. The entire questionnaire is a separate part of this report. 

5.2 Questionnaire Systematically 

The questionnaire is designed to be systematical and structured. The purpose of this design 
is that the respondents will be guided easily through the questionnaire and can concentrate 
fully on the content of the topics. It is expected that after the start with some simple 
questions with very recognizable features the questionnaire can be completed in a smooth 
way. 

Starting points for the preparation in order to obtain an easy usable questionnaire are: 

1. On the first page of the questionnaire an explanation is given about the purpose of 
the questionnaire, how the questions are asked and how the answers can be given. 
The explanation is visualized with a picture. 

2. The Aspects are grouped and divided into Features. 
3. On each page there is clearly shown and described one feature. 
4. Systematically and structurally all the questions are built up in the same way. On 

every page one Feature is questioned. There are four questions per page. 
5. The levels in which the Features are divided are clearly indicated. 
6. First there will be asked, per Feature, for a range with a minimum and a maximum 

value. After this there will be asked for an optimum range with a lower boundary and 
an upper boundary. 

7. Per Feature the structure of the levels are according to the same principle. The 
classes are ordered from a ´low value´ (less luxury value) ascending to a ´high value´ 
(most luxury value). This principle provides recognizability of when filling in the 
questionnaire. 
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8. The last Aspect concerns features of a ‘healing environment’ because of the fact that 
this is a relatively new aspect in an residential environment. 

5.3 Questionnaire Guide for Respondents 

On the first page of the questionnaire a brief explanation is given. An explanation of the 
purpose of the research, the research method, the way of filling in, the anonymity of the 
respondents, the results and the way of returning the questionnaire. Figure 4 shows an 
explanation (translated) of the first page of the questionnaire. 

 

Figure 4: On the first page of the questionnaire an explanation is given about how to fill in the questionnaire. Two 
examples with boundaries are pictured with each a maximum range and an optimum range. Pictured are the maximum 
ranges with the minimum value (question1) and the maximum value (question 2). And the range of the optimum value 
with the lower boundary of the optimum value (question 3) and the upper boundary of the optimum value (question 4). 
Explained is that the optimum values lay within the entire range of the min./max.-values. Or (Example 2) the lower- and 
upper optimum values coincide with the range of the minimum and maximum values e.g. question 2 equals question 4. 

5.4 Questionnaire Example 

The 29 Features of chapter 4.2 are processed into a questionnaire. On every page of the 
questionnaire there is clearly shown and described one Feature. One Feature is questioned 
in four questions. See for an example of a Feature with four questions (translated) Figure 5. 
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Figure 5 shows a translated page of the questionnaire with examples of the questioning. Clearly is shown and described 
one Feature. One Feature is questioned in four questions. Question 9 asks for the minimum value of the range: 
minimum/maximum values. Question 10 asks for the maximum value of the range: minimum/maximum values. 
Question 11 asks for the lower boundary value of the range: optimal range. Question 11 asks for the upper boundary 
value of the range: optimal range. 
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All the questions are built up in the same systematical and structural way. On every page 
one Feature is questioned. There are four questions per page. The classes in which the levels 
of the Features are divided are clearly indicated. First there will be asked, per Feature, for a 
range with a minimum and a maximum value. After this there will be asked for an optimum 
range with a lower boundary and an upper boundary. Per Feature the structure of the levels 
are according to the same principle. The classes are ordered from a ´low value´ (less luxury 
value) ascending to a ´high value´ (most luxury value). This principle provides recognizability 
of the questioning when filling in the questionnaire. 

5.5 Response. 

All respondents are contacted personally and asked for their co-operation. After 
commitment the questionnaire are mailed, sent by post or handed out. For the amount of 
respondents who gave commitment and the finally returned questionnaires see appendix 
Table 32. Not every respondent turned out to be capable for filling in the questionnaire even 
when they were guided. The percentages adopted answers per Feature that met the criteria 
for calculation are shown in appendix Table 33. 

5.6 Conclusion 

In this chapter the respondents are typified. Experts from different disciplines are 
interviewed and cooperate with filling in the questionnaire. There is explained how the 
questionnaire is designed in a systematical and structured way to guide the respondents 
easily through the questionnaire. There will be asked, per Feature in four questions, for a 
range with a minimum and a maximum value. After this there will be asked for an optimum 
range with a lower boundary and an upper boundary. The questionnaire is explained to the 
respondents. An explanation of the purpose of the research is given to the respondents. Also 
the research method and the way of filling in the questionnaire is explained. An example of 
one page of the questionnaire is shown with four questions that belong to one Feature. 
Explained is that the respondents are contacted personally and how they have to return the 
questionnaires. The amount of returned questionnaires is calculated. A lot of respondents 
found it difficult to fill in the questionnaire.  
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6 Results of the Questionnaire 
In this chapter the results of the questionnaire will be elaborated. The criteria for adopted 
answers of the questionnaire will be explained. The useable values of the answers that do 
comply with the criteria are calculated and shown in a list. The entire data-list including all 
values of all respondents are shown in lists in the appendix. The W- and S-values are 
calculated (according to chapter 3.4) with the values of the questionnaires that meet the 
criteria for adopted answers. The S-values of the calculations will be translated into the 
levels of the Features’ preferences and subsequently into classes and bandwidths with their 
descriptions. All S-values of the features will be put into a histogram to make it easy to 
compare.  

With the research data that is obtained by the questionnaires the preferences of levels of 
the features in rental class 1 and purchase class 1 will be calculated separately and listed. 
The levels will be shown in histograms. The findings of rental class 1 and purchase class 1 will 
be combined in one histogram. Also the preferences of levels of the features in the 
combined rental class 4&5 and the combined purchase class 4&5 will be calculated 
separately and listed. The levels will be shown in histograms. The findings of the combined 
rental class 4&5 and the combined purchase class 4&5 will be combined in one histogram. 

6.1 Criteria for adopted answers 

Not every respondent turned out to be capable for filling in the questionnaire even when 
they were guided. To adopt the questionnaire answers, for calculating, they have to meet 
criteria. The minimum value and the maximum value are leading. The lower boundary value 
and the upper boundary value have to be within these minimum and maximum values or 
they have to be equal to the minimum or maximum values. See Figure 6 

 

Figure 6: Four possible examples of ranges of minimum/maximum values and optimal values. Every of the four examples 
shows a probable responds of one Feature. All numerical values a, b, c, and d are within the entire range of the research. 
The minimum (a)- and the maximum (b) numerical values are subsequently a and b. The numerical values a and b form 
the range. The lower boundary value and the upper boundary values are c and d. The numerical values c and d form the 
optimal range. The last picture shows an extreme example of the four equal numerical values, a = b = c = d. 
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 If the lower boundary value and the upper boundary value do not meet the criteria, the 
minimum- and maximum values are still accepted to calculate with. If a respondent not filled 
in one or two questions, of one feature, with the minimum value and the maximum value 
this feature is not included in the calculation. If a respondent not filled in one or two 
questions, of one feature, with the lower boundary value and the upper boundary value, 
both boundaries of this feature are not included in the calculation But the minimum value 
and the maximum value can still be included in the calculation. The minimum value and the 
maximum values per feature per respondent can be exchanged and accepted for calculation. 
Also the exchanging of the lower boundary value and the upper boundary value is accepted 
for calculation. 

6.2 Usable Values 

According to the criteria in chapter 6.1 only a part of the values is usable. Also a part of all 
the questions is not filled in by the respondents. All values from the filled in questionnaires 
are shown in tables. For an overview of all data see appendix: Table 34, Table 35, Table 36 
and Table 37 . A part of the complete table is show in Table 3. 

 

Table 3: Part of the whole table with all scores. Line 1 shows the Aspects, line 2 shows the features. For every feature 
four questions are asked. For example. Q1 (minimum value), Q2 (maximum value), Q3 (lower boundary of the optimal 
range) and Q4 (upper boundary of the optimal range). Usable values in pink cells and blue cells. Grey cells not being filled 
in. Red cells do not comply the maximum/minimum criterion (criterion see chapter 6.1). An orange cell does not meet 
the criteria due to the red cell. For an entire overview of all data see appendix: Table 34, Table 35, Table 36 and Table 37. 

Explanation of Table 3. 

Column with arrow A is reserved for the respondents number. 
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Arrows B show the minimum values of the Features filled in by the respondents. 
Subsequently corresponding with questions 1, 5, 9 etc. 

Arrows C show the maximum values of the Features filled in by the respondents. 
Subsequently corresponding with questions 2, 6, 10  etc. 

Arrows D show the lower boundary of the optimum values of the Features filled in by the 
respondents. Subsequently corresponding with questions 3, 7, 11 etc. 

Arrows E show the upper boundary of the optimum values of the Features filled in by the 
respondents. Subsequently corresponding with questions 4, 8, 12  etc. 

A pink and a blue cell mean that the values do comply with the criteria. A grey cell (arrow H) 
means that no value has been filled in by the respondent. A red hatched cell (arrow F) means 
that the value does not comply with the conditions of minimum- and maximum value. An 
orange cell (arrow G) means that the value complies but is not being calculated because 
both values – lower and upper boundary values- have to comply with minimum/maximum 
requirements. 

Overview useable data 

The useable values of the answers that do comply with the criteria are calculated and shown 
in a list. This entire data-list including all values of all respondents are shown in the 
appendix. For an overview of all useable data of 52 respondents and 29 features divided in 
116 questions see appendix: Table 34,Table 35, Table 36 and Table 37. The useable values of 
the answers that do comply with the criteria are represented in pink and blue cells in these 
tables. A part of the questions of the respondents are not answered consistent and do not 
meet the criteria for adopting for calculation. Another part of the questions is not filled in 
and are represented in grey cells. Red hatched cells do not comply with the criteria, orange 
cells do not comply with the criteria due to the red hatched cell 
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6.3 S-values 

All the values ( W, S ) are calculated. The formula’s explained in chapter 3.4 ( Fuzzy Delphi 
Method ) are used to calculate all the values per Feature. The W- and S-values are calculated 
with the values of the questionnaires that meet the criteria that are set in chapter 6.1. In 
Table 4 all Features with their calculated S-values are depicted for the undifferentiated 
group. The general preferences, in this table, of the levels of the Features are the 
preferences of the undifferentiated group. The undifferentiated group takes all respondents 
together without looking at the preferred rent- or purchase classes. Remarkable is that in 
Table 4 all values ‘a’ in that column have value ‘1’ and that all values ‘d’ in that column have 
value ‘5’. The reason for this is the large amount of respondents. With a much smaller 
amount of respondents it would be very likely that the lowest value chosen by the 
respondents would be higher than 1. Conversely it is the same with the chosen value ‘d’. 
That would be very likely lower than 5 with a much smaller amount of respondents. For a 
ranked list see appendix Table 38. 

 

Table 4: Shows all features with their corresponding S-values in the red frames. Remarkable is that all values ‘a’ 
in that column have value ‘1’ and that all values ‘d’ in that column have value ‘5’. The reason for this is the large 
amount of respondents. 
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6.4 Findings 

Features and Bandwidths 

The S-values of the calculations are translated into the levels of the Features’ preferences 
See Table 5. The S-values correspond with classes. The classes represent the described 
bandwiths of the Features according to chapter 4.3 

 

Table 5 shows an overview of the Features and their calculated S-values. The S-values of the 
calculations are translated into the levels of the Features’ preferences. The S-values correspond with 
classes. The classes represent the bandwidth of the Features. For every Feature a bandwidth is 
indicated in the last column ‘bandwidth description’. 
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The range of the S-values is from 2,34 to 3,84. That corresponds with the classes 2, 3 and 4. 
In order to make it clearer to compare the calculated S-values, all S-values are put into a 
histogram. See Table 6. 

 

Table 6 shows a histogram with the S-values of the preferred levels of all Features of undifferentiated senior 
requirements. The minimum value is 2,34 and the maximum value is 3,84. The vertical axis represents the S-value. The 
horizontal axis enumerates all features. The orange bars indicate the preferred levels of the Features. 
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6.5 Preferences of Differentiated Rental- and Purchase Classes 

A differentiation will be made in rental classes and in purchase classes. There will be 
researched what the preferred levels are of the Features of different rental classes. Also will 
be researched the preferred levels of the Features of different classes of price categories of 
purchase apartments. With the research data that is obtained by the questionnaires it is 
possible to calculate preferences of levels of the features of apartments in different rental 
classes and levels of features of apartments in different purchase classes. To get more 
understanding in preferences of levels of the features among different rental classes and 
different purchase classes the following calculations are conducted: 

 Level of preferences of all Features for the lowest rental class: rental class 1, 
 Level of preferences of all Features for the lowest purchase class: purchase class 1, 
 Level of preferences of all Features for the higher rental class: combined classes 4&5, 
 Level of preferences of all Features for the higher purchase class: combined classes 4&5, 

In a flowchart is depicted which steps have to be followed to get the calculated S-values that 
will be transformed into the preferred classes of the features of apartments in different 
rental classes and the preferred classes of features of apartments in different purchase 
classes. see Figure 7. 
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Figure 7: The flowchart shows which steps (1 to 7) have to be followed to get the calculated S-values that will be 
transformed into preferred classes. Researched are the preferred levels of the features of apartments for the group: 
rental class 1 and the group: combined rental classes 4 & 5. Both rental groups will be combined in one histogram. Also 
both purchase groups will be combined in one histogram. 

Stepwise calculation per Rental & Purchase Classes 

The following elaboration, to come to results of the preferences, is according to the steps of 
the flowchart in Figure 7. 

Step 1: Determining rental- and purchase classes to be researched. 

Four classes are determined for calculating this research. 

 rental class 1, 
 purchase class 1, 
 combined rental classes 4&5, 
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 combined purchase classes 4&5, 

Step 2: Determining respondents to be researched. 

For each of the four classes of step1 is fuzzy number calculated for each individual 
respondent. For the method of calculating the fuzzy number see chapter 3.4. To comply with 
a certain class, the classes are provided with an upper- and lower boundary-limit. The 
individual fuzzy number has to be between those boundary-limits. See Figure 8 for the rental 
classes. The same principle counts for the purchase classes. 

 

Figure 8: Shows the limits for the rental class 1 and the rental classes 4 & 5. When e.g. an individual fuzzy number is 
smaller than or equals 1,5 the respondent meets the requirement for being in rental group 1. When e.g. an individual 
fuzzy number is greater than 3,5 the respondent meets the requirement for being in the combined rental group 4 & 5. 

For the entire list with calculations per individual respondent for determining the 
respondents that meets the required classes, see appendix Table 39. 

Step 3:   

The groups with respondent numbers that comply with the criteria for each group: rental 
apartment class 1, purchase apartment class 1, rental apartment class 4 & 5 and purchase 
apartment class 4 & 5 see Table 7. For each group all the preferences of the levels of the 
features will be calculated in step 4. 

 

Table 7 shows the groups with respondent numbers that comply with the requirements for each group: rental apartment 
class 1, purchase apartment class 1, rental apartment class 4 & 5 and purchase apartment class 4 & 5. For each group all 
the preferences of the levels of the features will be calculated. 

Step 4 

For each group all the preferences of the levels of the features will be calculated according 
to the Fuzzy Delphi method of chapter 3.4. For the outcomes of these calculations see Table 
8 andTable 9. 

An overview with all values of the respondents of Table 7, that are used in the calculations, 
are shown in the appendix in Table 41,Table 42 andTable 43. An explanation of these tables 
is given in appendix Table 40. 
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Table 8. Preferences of the levels of the features for the groups: ‘rental apartments class 1’ (with rent allowance, 
rent €699,48 max. per month) and ‘purchase apartments class 1’ (below € 80.000,-). 

  



Residential Requirements of Seniors in Apartment Buildings   

 
Graduation Thesis H.J.L.M. Teunissen 
TU Eindhoven  July 2015 

42  

 

Table 9. Preferences of the levels of the features for the groups: ‘rental apartments class 4 & 5’ (rent above 
€1051,- per month) and ‘purchase apartments classes 4 & 5’ (above € 181.000,-). 

Step 5 

With the calculated S-values of step 4 there are histograms created per group. For every 
group: rental apartment class 1, purchase apartment class 1, rental apartment combined 
classes 4 & 5 and purchase apartment combined classes 4 & 5 one histogram is made in 
order to compare the levels of the features per group. To focus on the outliers of each 
individual group, an outlier-line is introduced in the histograms to separate the outliers. For 
every group the outlier-line is calculates as follows: median x 1,05. All S-values per group 
that are above the outlier-line will be considered as outlier. For the calculation of the 
outliers-line see appendix Table 44. 

Rental apartment class 1 

Table 10 shows a histogram of the preferred levels of the Features of rental class 1. The bars 
in the histogram that are higher than the ‘double-dot-dash-line’ are he outliers. The outlier-
line for this group is calculated in step 4 (1,05 x median of rental class 1). 
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At a glance it is clear that ten of in total thirteen outlier-scores belong to grouped Features. 
These grouped Features belong to only three Aspects: Managing/Manageability of the 
Complex, Location/Accessibility/Mobility and Healing Environment. 

The outlier Features that belong to the above mentioned Aspects are: 

Aspect: Managing/Manageability: Managing-/Service-Staff, Domotics (Home Automation) 
and Physical Safety Home Environment. 

Aspect: Location/Accessibility/Mobility: Semi Public Parking of Supporting Devices, Individual 
Parking of Supporting Devices, Distance to Public Transport and Distance to Supermarket/ 
Shopping Center. 

Aspect: Healing Environment: Comfort: Temperature in the Summer, Comfort: Temperature 
in the Winter and Comfort: Acoustic Insulation. 
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Table 10: Shows a histogram of the preferred levels of the Features of the group rental class 1. The bars in the histogram 
that are higher than the ‘double-dot-dash-line’ are he outliers. Ten of in total thirteen outlier-scores belong to Features 
of three groups of Aspects: Managing/Manageability of the Complex, Location/Accessibility/Mobility and Healing 
Environment. The vertical axis represents the S-value. The horizontal axis enumerates all features. The red bars indicate 
the preferred level of the Features. The ‘dash-double-dot-line’ in the histogram is constructed to make the outliers of the 
Features clear. The outliers are provided with their values and will be listed in step 6. 
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Purchase apartment class 1 

Table 11 shows a histogram of the preferred levels of the Features of the group purchase 
class 1. The bars in the histogram that are higher than the ‘dashed-line’ are he outliers. The 
outlier-line for this group is calculated in step 4 (1,05 x median of purchase class 1). 

It is evident that eight of in total eleven outlier-scores belong to grouped Features. These 
grouped Features belong to only three Aspects: Managing/Manageability of the Complex, 
Location/Accessibility/Mobility and Healing Environment. 

The outlier Features that belong to the above mentioned Aspects are: 

Aspect: Managing/Manageability: Managing-/Service-Staff and Physical Safety Home 
Environment. 

Aspect: Location/Accessibility/Mobility: Distance to Public Transport, Distance to 
Supermarket/Shopping Center and Width of Hallway outside the apartments 

Aspect: Healing Environment: Comfort: Temperature in the Summer, Comfort: Temperature 
in the Winter and Comfort: Acoustic Insulation. 
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Table 11: Shows a histogram of the preferred levels of the Features of the group purchase class 1. Eight of in total eleven 
outlier-scores belong to Features of three groups of Aspects: Managing/Manageability of the Complex, 
Location/Accessibility/Mobility and Healing Environment. The vertical axis represents the S-value. The horizontal axis 
enumerates all features. The brown bars indicate the preferred level of the Features. The ‘dashed-line’ in the histogram 
is constructed to make the outliers of the Features clear. The outliers are provided with their values and will be listed in 
step 6.  
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Rental apartment classes 4&5 

Table 12 shows a histogram of the preferred levels of the Features of the group rental 
apartment classes 4&5. The bars in the histogram that are higher than the ‘dashed-line’ are 
he outliers. The outlier-line for this group is calculated in step 4 (1,05 x median of rental class 
4 & 5) 

It is clear that five of in total seven outlier-scores belong to grouped Features. These 
grouped Features belong to only two Aspects: Living Space and Healing Environment. (In the 
histogram there are in total nine outliers but the outliers ‘Rental Price of Residential Unit’ 
and the outlier ‘Rental Price of Residential Unit’ are not counted because these Features are 
the conditions on which this calculation is based.) 

The outlier Features that belong to the above mentioned Aspects are: 

Aspect: Living Space: Size Residential Unit, Amount of Rooms and Terrace. 

Aspect: Healing Environment: Comfort: daylight entry / sight and Comfort: Temperature in 
the Summer. 
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Table 12 Shows a histogram of the preferred levels of the Features of the group rental class 4 & 5. Five of in total seven 
outlier-scores belong to Features of two groups of Aspects: Living Space and Healing Environment. The vertical axis 
represents the S-value. The horizontal axis enumerates all features. The green bars indicate the preferred level of the 
Features. The ‘dash-dot-line’ in the histogram is constructed to make the outliers of the Features clear. The outliers are 
provided with their values and will be listed in step 6. 
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Purchase apartment combined classes 4&5 

Table 13 shows a histogram of the preferred levels of the Features of the group purchase 
apartment classes 4&5. The bars in the histogram that are higher than the ‘dotted-line’ are 
he outliers. The outlier-line for this group is calculated in step 4 (1,05 x median of purchase 
class 4 & 5) 

It is obvious that eight of in total nine outlier-scores belong to grouped Features. These 
grouped Features belong to only three Aspects: Living Space, Managing/Manageability and 
Healing Environment. (In the histogram there are in total nine outliers but the outlier 
‘Purchase Price Residential Unit’ is not counted because this Feature is a condition on which 
this calculation is based.) 

Aspect: Living Space: Size Residential Unit, Amount of Rooms, Terrace and Hobby-space. 

Aspect: Managing/Manageability: Domotics (Home Automation) and Physical Safety Home 
Environment. 

Aspect: Healing Environment: Comfort: Temperature in the Summer and Comfort: 
Temperature in the Winter. 
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Table 13 Shows a histogram of the preferred levels of the Features of the group purchase class 4 & 5. Eight of in total 
nine outlier-scores belong to Features of three groups of Aspects: Living Space, Managing/Manageability and Healing 
Environment. The vertical axis represents the S-value. The horizontal axis enumerates all features. The grey bars indicate 
the preferred level of the Features. The ‘dotted-line’ in the histogram is constructed to make the outliers of the Features 
clear. The outliers are provided with their values and will be listed in step 6. 
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Step 6 

Ranking outliers 

Per group the outliers of the histograms of Table 10,Table 11,Table 12, andTable 13 are ranked. 
Four separate tables are shown with their outliers and the S-values belonging to the specific 
group. Not every group has the same amount of outliers due to the way of calculating the 
outliers: 1,05 x median (median belonging to the specific group). In Table 14 the outliers of the 
group rental class 1 are depicted with the S-value per feature. 

 

Table 14 shows the outliers of the group rental class 1 (with rent 
allowance, rent €699,48 max. per month) with the S-values per 
feature. 
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In Table 15 the outliers of the group purchase class 1 are depicted with the S-value per 
feature. 

 

Table 15 shows the outliers of the group purchase  class 1 (below € 
80.000,-) with the S-values per feature. 

 

In Table 16 the outliers of the combined group rental class 4 & 5 are depicted with the S-
value per feature. 

 

Table 16 shows the outliers of the combined group rental class 4 & 5 
(above € 1250,- per month) with the S-values per feature. 
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In Table 17 the outliers of the combined group purchase classes 4 & 5 are depicted with the 
S-value per feature. 

 

Table 17 shows the outliers of the combined group purchase class 4&5 
(above € 181.000,-) with the S-values per feature. 

Step 7  

The histograms of both rental groups from step 5 will be combined in one histogram. Rental 
class 1 and combined rental classes 4&5. Also the histograms of the purchase classes will be 
combined  

Combining the histograms of rental class 1 and rental class 4&5. 

The histogram of Table 10 of the group rental class 1 and the histogram of Table 12 of group 
rental class 4&5 are combined in one histogram see Table 18. The outliers of rental class 1 
are the red bars that come above the ‘dash-double-dot-line’. The outliers of rental class 1 
will be compared with the same features of the rental class 4&5.  
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Table 18:The combined histograms of rental class 1 and rental classes 4&5. The outliers of rental class 1 are the red bars 
that come above the ‘dash-double-dot-line’. The outliers of rental class 1 will be compared with the same Features of the 
combined rental class 4&5. The arrows indicate the considered Features. 
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A first sight at the histogram of Table 18 shows that 5 of the in total 13 considered values, of 
the outliers of rental class 1, have a lower value than the combined rental class 4&5. And 5 
values are about the same of rental class 1 and combined rental class 4&5. Of the in total 13 
considered values are 5 values of rental class 1 higher than combined rental classes 4&5. 
Table 19 shows the considered Feature with their S-values of rental class 1 and the rental 
class 4&5. 

 

Table 19: The outlier Features of rental class 1 are depicted with their S-values. The S-values of rental class 1 (with rent 
allowance, rent €699,48 max. per month) are compared with the S-values of the same features of the rental class 4&5 
(rent above € 1051,- per month). 
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Combining the histograms of purchase class 1 and purchase class 4 & 5. 

The histogram of Table 11 of the group purchase class 1 and the histogram of Table 13 of 
group purchase class 4&5 are combined in one histogram see Table 20. The outliers of 
purchase class 1 are the brown bars (left bars) that come above the ‘dashed-line’. The 
outliers of purchase class 1 will be compared with the same Features of the purchase class 
4&5 
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Table 20: The combined histograms of purchase class 1 and purchase classes 4 & 5. The outliers of purchase class 1 are 
the brown bars (left) that come above the ‘dashed-line’. The outliers of purchase class 1 will be compared with the same 
Features of the purchase class 4 & 5. The arrows indicate the considered Features. 

A first sight at the histogram of Table 20 shows that 4 of the in total 11 considered values, of 
the outliers of purchase class 1, have a lower value than the purchase class 4&5. And 5 
values are about the same of purchase class 1 and purchase class 4&5. Of the in total 11 
considered values are 2 values of purchasel class 1 higher than purchase class 4&5. Table 21 
shows the considered Features with their S-values of purchase class 1 and the purchase class 
4&5. 
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Table 21: The outlier Features of purchase class 1 are depicted with their S-values. The S-values of purchase class 1 
(below € 80.000,-) are compared with the S-values of  the same features of the purchase class 4&5 (above € 181.000,-). 
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6.6 Conclusions 

The useable values of the answers that do comply with the criteria are calculated and shown 
in a list. This entire data-list including all values of all respondents are shown in appendix 
Table 34, Table 35, Table 36 and Table 37. The useable values of the answers that do comply 
with the criteria are represented in pink and blue cells in these tables. A part of the 
questions of the respondents are not answered consistent and do not meet the criteria for 
adopting for calculation. Another part of the questions is not filled in and are represented in 
grey cells. The calculated W- and S-values per Feature are listed. The S-values of the 
calculations represent the levels of the Features’ preferences. The levels of the Features are 
subsequently translated into classes and bandwidths with their descriptions. The levels of 
the Features find themselves in classes 2, 3 and 4. All S-values of the features are put into a 
histogram to show a comparable overview. The histogram with features and S-values give an 
overview of the values. The range of the S-values is from 2,34 to 3,84. 

The preferences of levels of the features in rental class 1 and purchase class 1 are calculated 
separately and listed separately. The levels of both groups are shown in separate 
histograms. Outliers of both groups are calculated and shown in the histograms. 

The preferences of levels of the features in rental classes 4&5 and purchase classes 4&5 are 
calculated separately and listed separately. The levels of both groups are shown in separate 
histograms. Outliers of both groups are calculated and shown in the histograms. 

The histograms of group rental class 1 and the histogram of group rental classes 4&5 are 
combined in one histogram and listed. The outliers of rental class 1 are compared with rental 
classes 4&5. The histograms of group purchase class 1 and the histogram of group purchase 
classes 4&5 are combined in one histogram and listed. The outliers of purchase class 1 are 
compared with purchase classes 4&5. 
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7 Omissions, recalculation 
Omissions in the order of the levels of four features in the questionnaire. 

During the research there are omissions discovered. There will be explained how omissions 
have been anticipated to come to acceptable findings. For each Feature the structure of the 
order of classes and levels in the questionnaire are according to the same principle: the 
levels in the questionnaire are arranged from the 'low value’ (‘less luxury value’) ascending 
to ‘high value (most luxurious value). This principle provides a good recognition in 
completing the survey. Examination of the order of the classes and the levels of all questions 
in the questionnaire showed that of four features the order of the levels is reversed. The 
omissions appeared to the following Features: 

 ‘Distance to Public Transport’ 
 ‘Distance to Supermarket / Shopping Center’ 
 ‘Comfort: Temperature in the Summer’ 
 ‘Comfort Temperature in the Winter’ 

Explanation Recalculation 

It was not necessary to send out other questionnaires. The data that were there are used. 
The omissions are computationally solved by reversing the levels of the bandwidths and by 
reversing the filled in values of the respondents that corresponds with the bandwidth of the 
levels. See appendix Figure 19. 

Accountability Recalculation 

A final question on this omission has to be: ‘’if the levels would have been in the ‘right’ order 
could it have been possible that the respondents have answered different than they did, 
what would have led to different outcomes?’’ Very likely not for all of the four Features. 
Because the specified levels to be chosen are for all four topics very unambiguously. The 
unambiguously can be traced back to the fact that the levels are clear imaginable, time 
expressed in minutes and time expressed in days. 
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8 Conclusion 

8.1 Seniors’ preferences in general 

Seniors’ preferences of the levels of residential Features in an apartment building are 
researched. To come to these residential Features interviews with experts are conducted, 
literature is studied and sites are visited. Residential aspects are determined before 
subdividing in a lower level of residential Features. At a relatively high abstraction level 
aspects are determined. The reason for starting at a high abstraction level of the aspects was 
that a lot of experts were not used with the differentiation of so many Features. The 
preferred levels of the Features are researched by conducting a questionnaire to 98 
respondents. More than half of the respondents (53%) returned the questionnaire. The data 
of the questionnaires are processed with the Fuzzy Delphi Method a structured forecasting 
technique. The purpose of the Delphi Method is to achieve consensus among experts on the 
subject. 

The final research question gives answer to the question: What are the Seniors’ preferences 
of the levels of the residential Features ? 

In this part the entire list of seniors’ undifferentiated preferences of the levels is depicted in 
Table 22. Remarkable is that two Features of the top-five belong to the Aspect: 
Location/Accessibility/Mobility. Namely: number 2, Distance to Public Transport and the 
number 3 Distance to Supermarket/Shopping Centre. Two features belong to the Aspect: 
Healing Environment: the number 1, Comfort: Temperature in the Winter and number 5: 
Comfort: Temperature in the Summer. The ranking implies that the levels of the preferred 
Features are high. Remarkable is also that four Features of the bottom-five belong to the 
Aspect: Financial aspects. The number 29 Commercial Spaces; office units, number 27 
Additional Costs/Service-costs, number 26 Commercial Spaces; store spaces and spaces for 
(para-) medical professions and number 25 Rental Price of Residential Unit. The ranking 
implies that the levels of the preferred Features are low. 

The top 5 scores numbers 2 and 3 are not as static as they might seem. These scores: 
‘Distance to Public Transport’ and ‘Distance to Supermarket / Shopping Center’ is partly 
interchangeable. When the location is not as close to shops and public transport as the 
seniors wish than could there be a possibility for making a bus stop closer to the apartment 
building. The ‘critical mass’ (the amount of apartments) can contribute to the possibility of 
facilities as there are enough apartments in the complex. Also the lack of shops nearby can 
be solved partly by planning shop in the complex. This makes that up to a certain extent is a 
location adjustable.  

Based on the levels these values give a useful indication of the effort (allocation of resources 
and e.g. research on building transformation.) to be carried out in order to meet as much as 
possible the customer requirements. 
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Table 22: List of undifferentiated target group research. Shown is the entire ranked list of seniors’ preferences of the 
Features levels. Remarkable is that two of the top five features belong to the Aspect: Location / Accessibility / 
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Mobility.(no.2; Distance to Public Transport and no.3; Distance to Supermarket/Shopping Center). And two features 
belong to the Aspect: Healing Environment (no.1; Comfort: Temperature in the Winter and no.5; Comfort: Temperature 
in the Summer). Remarkable is also that four features of the bottom five belong to the Aspects: Financial aspects (no.25: 
Rental Price of Residential Unit, no.26; Commercial Spaces; store spaces and spaces for (para-) medical professions, 
no.27; Additional Costs / Service-costs and no.29; Commercial Spaces; office units). Concerning no.4; Physical Safety 
Home Environment and no.12; Domotics (Home Automation); due to the complexity of the matter all levels that are 
applicable are mentioned. 

8.2 Preferences of Differentiated Rental- and Purchase Classes. 

Researched are the preferences of differentiated rental- and purchase classes. Several 
rental- and purchase classes are researched on the preferred levels of the outlier Features: 
lowest rental class 1 (with rent allowance), lowest purchase class (below € 80.000,-), highest 
combined rental class 4&5 (above € 1051,- per month) and the highest combined purchase 
class 4&5 (above € 181.000,-). Every calculated S-value of the outlier Features (of chapter 
6.5) corresponds with a class (according to the descriptions in chapter 4.3). The number of 
the class indicates the level (bandwidth) that is preferred. In the tables below is depicted per 
group the outlier Features with the preferred classes and a description of the levels 
(bandwidth). 

Lowest rental class 1 (with rent allowance; rent below € 699,48, reference date: 01-01-2014) 

The preferences of lowest rental class 1 (with rent allowance; rent below € 699,48, reference 
date: 01-01-2014) are depicted in Table 23 with the description of the preferred classes. The 
thirteen outliers all belong to class 3. The Features Physical Safety Home Environment and 
Domotics (Home Automation) contain descriptions with several levels. Due to the 
complexity of the descriptions the levels are described ascending whereby every level also 
contains the previous level.  
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Table 23: Lowest rental class 1 (with rent allowance; rent below € 699,48, reference date: 01-01-2014). Preferences of the 
outliers of the lowest rental class 1. The classes and the corresponding descriptions are specified. The thirteen outliers all 
belong to class 3. The Features Physical Safety Home Environment and Domotics (Home Automation) contain 
descriptions with several levels. Due to the complexity of the descriptions the levels are described ascending whereby 
every level also contains the previous level. 

Lowest purchase class 1 (below € 80.000,-) 

The preferences of lowest purchase class 1 (below € 80.000,-) are depicted in Table 24 with 
the description of the preferred classes. The two highest of the eleven outliers belong to 
class 4 and concern temperature exceeding days in the apartment in the summer and also in 
the winter both with a maximum of exceeding days between 1 and 2 days per year. The 
other nine of eleven outliers belong to class 3. The Feature Physical Safety Home 
Environment contains descriptions with several levels. Due to the complexity of the 
descriptions the levels are described ascending whereby every level also contains the 
previous level. 
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Table 24: Lowest purchase class 1 (below € 80.000,-). Preferences of the outliers of the lowest purchase class 1. The 
classes and the corresponding descriptions are specified. The two highest of the eleven outliers belong to class 4 and 
concern temperature exceeding days in the apartment in the summer and also in the winter both with a maximum of 
exceeding days between 1 and 2 days per year. The other nine of eleven outliers belong to class 3. The Feature Physical 
Safety Home Environment contains descriptions with several levels. Due to the complexity of the descriptions the levels 
are described ascending whereby every level also contains the previous level. 
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Highest rental classes 4&5 (rent above € 1051,- per month) 

The preferences of highest rental classes 4&5 (rent above € 1051,- per month) are depicted 
in Table 25 with the description of the preferred classes. The seven outliers all belong to 
class 4. The Feature Physical Safety Home Environment contains descriptions with several 
levels. Due to the complexity of the descriptions the levels are described ascending whereby 
every level also contains the previous level. 

 

Table 25: Highest rental classes 4&5 (rent above € 1051,- per month). Preferences of the outliers of the highest rental 
classes 4&5. The classes and the corresponding descriptions are specified. The seven outliers all belong to class 4. The 
Feature Physical Safety Home Environment contains descriptions with several levels. Due to the complexity of the 
descriptions the levels are described ascending whereby every level also contains the previous level. 
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Highest purchase classes 4&5 (above € 181.000,-) 

The preferences of the highest purchase classes 4&5 (above € 181.000,-) are depicted in 
Table 26 with the description of the preferred classes. The four highest of the eight outliers 
belong to class 4. Four of eight outliers belong to class 3. The Features Physical Safety Home 
Environment and Domotics (Home Automation) contain descriptions with several levels. Due 
to the complexity of the descriptions the levels are described ascending whereby every level 
also contains the previous level. 

 

Table 26: Highest purchase classes 4&5 (above € 181.000,-). Preferences of the highest purchase classes 4&5. The classes 
and the corresponding descriptions are specified. The four highest of the eight outliers belong to class 4. Four of eight 
outliers belong to class 3. The Features Physical Safety Home Environment and Domotics (Home Automation) contain 
descriptions with several levels. Due to the complexity of the descriptions the levels are described ascending whereby 
every level also contains the previous level. 

 

Combining the histograms of rental class 1 and rental class 4&5. 

The thirteen outlier Features of rental class 1 are compared with the same Features of the 
rental class 4&5 see Table 27. Three Features of all thirteen Features differ between these 
rental classes. The classes that differ are depicted in colored cells. The three differing 
Features are: Physical Safety Home Environment, Comfort: Temperature in the Summer and 
Size Residential Unit. The differing Features are for the rental class 4&5 one class higher. 
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Table 27: The thirteen outlier Features of rental class 1 (with rent allowance, rent €699,48 max. per month) are 
compared with the same Features of the rental class 4&5 (rent above € 1051,- per month). The first block shows the 
outliner features of rental class 1. The second block shows rental class 1 with classes and descriptions. The third block 
shows rental class 4&5 with classes and descriptions. Three Features of all thirteen Features differ between these rental 
classes. The classes that differ are depicted in colored cells. The Features Physical Safety Home Environment and 
Domotics (Home Automation) contain descriptions with several levels. Due to the complexity of the descriptions the 
levels are described ascending whereby every level also contains the previous level. 
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Combining the histograms of purchase class 1 and purchase class 4&5. 

The eleven outlier Features of purchase class 1 are compared with the same Features of the 
purchase class 4&5 see Table 28. Two Features of all eleven Features differ between these 
purchase classes. The classes that differ are depicted in colored cells. The two differing 
Features are: Comfort: Temperature in the Summer and Physical Safety Home Environment. 
Purchase class 1 scores one class higher with: Comfort: Temperature in the Summer. 
Purchase class 4&5 scores one class higher with: Physical Safety Home Environment. 
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Table 28: The eleven outlier Features of purchase class 1 (below € 80.000,-) are compared with the same Features of the 
purchase class 4&5 (above € 181.000,-). The first block shows the outliner features of purchase class1. The second block 
shows purchase class 1 with classes and descriptions. The third block shows purchase class 4&5 with classes and 
descriptions. Two Features of all eleven Features differ between these purchase classes. The classes that differ are 
depicted in colored cells. The two differing Features are: Comfort: Temperature in the Summer and Physical Safety Home 
Environment. Purchase class 1 scores one class higher with: Comfort: Temperature in the Summer. Purchase class 4&5 
scores one class higher with: Physical Safety Home Environment. The Feature Physical Safety Home Environment 
contains descriptions with several levels. Due to the complexity of the descriptions the levels are described ascending 
whereby every level also contains the previous level.  



Residential Requirements of Seniors in Apartment Buildings   

 
Graduation Thesis H.J.L.M. Teunissen 
TU Eindhoven  July 2015 

71  

8.3 Use of the results 

The requirements that are found in this research can be used when planning/designing 
apartments in a construction site. Three possible examples will be given: a new building 
plan, rezoning and transformation. In every example the level of preference of one single 
Feature is shown. Systematically and stepwise all requirements with their levels must go 
through by experts like e.g. architects, engineers or developers. 

Planning a new building. 

By the development of a new apartment complex (purchase apartments) in an urban area 
there is a building plot to be developed. Due to the complex rezoning of the urban fabric the 
possible sizes of dwellings are investigated. Figure 9 shows two probable parceling solutions. 
The solution on the left shows small dwellings in a block with an open space in the middle 
that provides daylight entry. The solution on the right shows large dwellings that are very 
deep and with only daylight entry on one side for most of the dwellings. What seems to be 
an interesting site for large apartments turns out to be a site with insurmountable problems. 
(Example: small dwellings (purchase class 1; examined group of chapter 6.5) and relatively 
large dwellings  (purchase class 4 & 5; examined group of chapter 6.5).) 

 

Figure 9: shows floor plans of a probable solution of parcelling of a building plot. The parcelling on the left 
shows dwellings in a block with an open space in the middle that provides daylight entry. The solution on the 
right shows large dwellings that are very deep and with only daylight entry on one side for most of the 
dwellings. The site is not applicable for large apartments. 

Rezoning 

Assume a retirement home that will be redeveloped by rezoning into apartments for seniors. 
By parceling out the rooms into individual apartments new floor plans arise. See 

Figure 10 for possible types of apartments. In the depicted floor plans is investigated the size 
of an apartment that fits best with existing technical circumstances. In this case smaller 
dwellings (types A and B) require a longer separating wall between both apartments. This 
could be a reason for a preferred possibility to plan a larger dwelling type C. 
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Figure 10: shows examples of different possible floor plans of apartments by rezoning a retirement home: smaller 
apartments type A and type B. And a larger apartment type C. (The arrows indicate separating walls that have to meet 
the legal standards for acoustic insulation) When parcelling out in smaller apartments: type A and type B have a large 
separating wall, with angles to be constructed. When parcelling out in larger apartments, type C, the separating wall is 
much shorter and without angles. 

Transformation 

De findings of the research can be used to investigate the suitability of a vacant office 
building to be transformed into an apartment building. E.g. the preferred size of a terrace is 
considered. (Example: Small dwellings (rental class 1; examined group of chapter 6.5) and 
large dwellings  (rental class 4&5; examined group of chapter 6.5). Figure 11 shows the 
investigation of the best suitable terrace. In the left example the required size of a terrace is 
not possible to attach to the existing building. A smaller terrace (a loggia), on the right, 
fulfills the requirement of smaller terrace that belongs to small apartment. 

 

Figure 11: Suitability of the transformation of a vacant office. Two apartments a depicted. Type A with the requirement 
‘terrace’ belonging to a large apartment is pictured. Due to the existing construction it is probably not possible to attach 
a balcony to the building. A possibility is to make a terrace as a loggia, type B. Thus the existing office is not suited to 
fulfil this terrace requirement for a large apartment. Instead of this the solution can be found in a loggia that fulfils the 
requirement for a small apartment. 

8.4 Topic 

Within certain limits the research can be seen as a snap-shot. The current amount of 
initiatives for applied research of new housing for seniors and the increasing number of 
seniors give much new input for new residential developments. The changed attitude of the 
government -as long as possible living independently of seniors and the decentralization of 
care per 01-01-2015 contribute to new residential developments 
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Institutional initiatives are concerned with the market bottom with often very limited 
budgets. Creativity is needed here (use of space, staffing and choices of services for seniors) 
produces surprising developments. Private initiatives can be roughly divided into small scale 
private initiatives and large scale commercial private initiatives. Small scale private 
enterprise often happens with own resources of the future residents. They try to create a 
customized living environment with its own commitment during occupation. Large-scale 
commercial private initiatives is booming. There are rules of thumb for what must be 
supplied to services. Large commercial initiatives are focused on personal approach 
(hospitallity) and taking away residents worries. Much luxury and services are present in the 
market if the inhabitant wants to use it. 

 

9 Discussion 

Proces 

In this study there is tried to establish a connection and provide clarity between the 
'engineers language' 'and the approach of the ‘scientists and consultants’ (experts in this 
report are experts of care for seniors and experts of human behavior of seniors.) It has been 
found that this linking is not easy. Engineers approach the hard-ware (Features) on an exact 
and numerical way while scientists and consultants are much less accustomed to thinking in 
numbers but rather have an approach that is linked to human behavior and functioning in 
this particular environment created by the Features. In this study, experts were chosen to fill 
in the questionnaire. The reason for this was that there was asked about future prospects. 
Questions about matters that need further development in the near future. Experts can be 
expected to have a more clear view of the subject than users. Firstly, because users are far 
less concerned with a future perspective but more with requirements of today, the present. 
In the second place the fact that users are often less well eager. And not identify general 
residential needs very well, especially when, for example, the mobility is reduced.  

There were several reasons for experts not to fill in the questionnaire. Or to fill it in after 
further explanation of the research and questionnaire. Five of the most mentioned reasons 
for refusing cooperation are listed. 

1. Complexity of questionnaire. The way of asking the questions with classes and several 
bandwidths per feature was for several experts too complex. Even an explanation 
with examples could not persuade some experts to cooperate. 

2. Extensiveness of the questionnaire. For some experts the questionnaire was too 
extensive to fill in. It would be too time consuming. Even after the explanation of the 
logic behind the questionnaire that the 116 questions could be seen as 29 features 
with very much logical related questions. After a short test round it turned out that it 
would take about 40 minutes to fill in the questionnaire. This was an underestimation 
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of the duration. For several experts it took more than ninety minutes fill in the 
questionnaire. 

3. Limitation of the questionnaire. For some experts the questionnaire was too brief to 
fill in. The reason behind this lays in the opinion that the amount of features was too 
limited for this research. A few experts expected up to 200 features. 

4. Some experts felt judged. A part of the target group in the questionnaire has to do 
with care. Municipalities are, because of the decentralization per 01-01-2015, 
responsible for care. Experts are involved in this process of decentralization. Some 
experts who work as consultant for municipalities and senior-institutions felt judged 
about the advice that they give.  

5. One type of apartment building. The questionnaire was interpreted as just one type 
of apartment building. And therefore the possibility of having just one clearly defined 
residential environment for seniors with fixed features like common use of spaces. 
For this reason a few experts refused to fill in the questionnaire. 

Societal Contribution 

The societal contribution of the research and the results are that better residential 
circumstances for seniors can be created. New Residential circumstances that fits better to 
the needs of seniors in a sustainable way. 

The usefulness of the topic itself leads to more clarity of the need of common use of 
different spaces. Actually seniors do want to share activities in an apartment building. 

The usability for companies/planners is that they can use it as input in planning-models 
when developing residences for seniors or when they research the applicability for 
transformation into senior housing. When it comes to rezoning a retirement home the 
results of this researched can be used as well. 

10 Further Research 

Relative Importance of the Features 

Researched are the levels of individual features, to answer the questions which levels are 
required by senior customers. E.g. the amount of apartments that is preferred in just one 
building block. Or the amount of rooms in an apartment. All the features are quantifiable 
and preferences are calculated. 

When it comes to building an apartment building it is not only important to look at the 
measurable level of the residential features but also to look at the relative importance of the 
individual features. Resources are limited when constructing, so a balanced allocating of 
resources is important to satisfy the customer’s needs best. This makes it important to 
compare different features. How does the importance of one feature relate to the 
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importance of another feature ? When the relative importance is clear, then a minimum 
value (threshold) can be introduced in order to concentrate on the most important features. 

 Score list Residences 

When seniors want to know how appropriate an existing residence is they might need more 
insight in the levels of technical features of a seniors residence. A tool could be developed 
that gives insight in the appropriateness of existing senior residential environments (e.g. 
apartment buildings). Subsequently a list of features can be filled in with scores of the 
suitability of all technical features. A senior would clearly see which residential environment 
suits best. 
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12 Summary 
The Netherlands is demographically changing fast. The country is aging rapidly. By 2040 the 
percentage elderly has almost doubled and increased to 51% compared to 2012. The group of 
seniors has different requirements to a living environment than other groups in our society. The 
requirements of seniors of a residential environment partly arise from their declining mobility, the 
ending of the employment relationship and a smaller household. Nowadays there is already a 
shortage of dwellings for seniors that complies with the requirements. There is also needed a 
differentiation in dwellings. An exploration is made of the Requirements of Seniors in Residential 
Apartment Buildings. Besides e.g. pure technical requirements and spatial requirements there is also 
looked at what seniors want for common spaces that can be used for various shared activities. 
Two of the three main trends that are recognizable in the Dutch housing market are interesting for 
seniors residential environments: ‘A growing interest in living with like-minded people in common 
housing concepts’ and ‘An increasing mix of housing and other functions and services’. When this 
concerns seniors, the term like-minded can be traced back to the fact that a lot of seniors have a 
declining mobility, retirement and a smaller family in common. The research on the customer 
requirements of seniors of residential characteristics is explored and elaborated stepwise. The 
research on requirements consist of five steps: acquiring aspects-data (an abstract level of the 
requirements), acquiring features-data (a measurable, technical level of requirements), determining 
the levels and the boundaries of the measurable and technical features to be put in a questionnaire, 
conducting the questionnaires and the processing of the response into predicting values of experts. 
The research is conducted by the Fuzzy Delphi method. This is a structured forecasting technique. 
The forecasting relies on a panel of experts. The method is an analytical method based on the Delphi 
Method. The purpose of the Delphi Method is to achieve a consensus among the experts on the 
subject being evaluated. The goal of the use of the Fuzzy Delphi method is to find quantified levels of 
specific residential features of the building itself for seniors. When asking the senior residents 
themselves for their requirements and needs they are often too eager and also too focused on too 
few issues and requirements. Besides this, the future senior will be different from the senior from 
now. Experts have a much better overview of the requirements of the future senior. 
After elaborating the calculation the levels of the residential features in general of all 
undifferentiated rental and purchase classes are translated into levels with their descriptions. The 
top five scores of the highest levels are: 1 ‘Comfort: Temperature in the Winter’, 2 ‘Distance to Public 
Transport’, 3 ‘Distance to Supermarket/Shopping Centre’, 4 ‘Physical Safety of the Home 
Environment’ and 5 ‘Comfort: Temperature in the Summer’. The bottom five scores of the research 
are: ‘Commercial Spaces; Office Units’, ‘Private Parking Car Garage’, ‘Additional Costs/Service-costs’, 
‘Commercial Spaces; store spaces and spaces for (para-)medical professions’ and ‘Rental Price of 
Residential Unit’. 
Furthermore a differentiation in calculation is made in the preferences of several different rental- 
and purchase classes. The preferences of levels of the residential features in the lowest rental class 
(with rent allowance, rent €699,48 max. per month) and the lowest purchase class (below € 80.000,-) 
are calculated separately. Outliers of both groups are calculated. All outliers of lowest rental class 
belong to level 3 (Out of a range of 5 levels with 5 as the highest score.). The two highest outliers of 
the lowest purchase class belong to level 4 and all the other outliers belong to level 3. 
Also the preferences of highest rental classes (rent above € 1051,- per month) and the highest 
purchase classes (above € 181.000,-) are calculated with their outliers. All outliers of the highest 
rental classes belong to level 4. Of the outliers of the highest purchase classes four of them belong to 
level 4 and the other five belong to level 3. 
A comparison is made between the preferences of the outliers of the lowest rental class (with rent 
allowance, rent €699,48 max. per month) and the highest rental classes (rent above € 1051,- per 
month) . Three of thirteen compared features differ between both rental classes: ‘Physical Safety 



Residential Requirements of Seniors in Apartment Buildings   

 
Graduation Thesis H.J.L.M. Teunissen 
TU Eindhoven  July 2015 

80  

Home Environment’, ‘Maximum Temperature exceeding days of heat in summer in the dwelling’ and 
‘the size of a residential unit’.  
Also a comparison is made between the preferences of the outliers of the lowest purchase class 
(below € 80.000,-) and the highest purchase classes (above € 181.000,-) . Two of eleven compared 
features differ between both researched purchase classes: ‘Physical Safety Home Environment’ and 
‘Maximum Temperature exceeding days of heat in summer in the dwelling’. 
The societal contribution of the research is that better residential circumstances for seniors can be 
created. So that new residential circumstances fit better to the needs of seniors. The results can be 
used as input in detailed planning-models when developing new residences for seniors or when 
examining the applicability for transformation of buildings into senior housing. Another purpose for 
using the results is the investigation of rezoning of existing retirement homes into separate 
dwellings. 
When it comes to building an apartmentbuilding it is not only important to look at the measurable 
levels of the residential features but also to look at the relative importance of the individual features. 
Resources are limited when constructing, so a balanced allocating of resources is important to satisfy 
the customer’s needs in the best way. This makes it important to compare different features. How 
does the importance of one feature relate to the importance of another feature ? Future research 
could investigate the relative importance of different features. 
In this study there is tried to establish a connection and provide clarity between the 'engineers 
language' and the approach of the ‘scientists and consultants’. It has been found that this linking the 
two is not easy. Engineers approach the hard-ware (the features) on an exact and numerical way 
while scientists and consultants are much less accustomed to thinking in numbers but rather have an 
approach that is linked to human behaviour and functioning in this particular environment created 
by the features. 
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Appendix 
According to chapter 4.2 the Features with the derived levels, are described, references are 
summed up: 

1 

Aspect:  Living Space 

Feature: Size Residential Unit 

Feature Discription: 

This concerns the size (entire area) of one dwelling expressed in square meters (m²). The size is the 
area of the rooms, including spaces like shower/bath, hallway/entry, possible storage space and 
toilet of the dwelling. 

According to the Dutch Building Encyclopedia is the area of a dwelling defined as follows: "The usable 
area (gebruiksoppervlakte, GBO) of a room or group of rooms is the area measured at floor level, 
between the separating walls (bearing walls, often the boundary of a dwelling), which surround the 
area or group of areas. The area gets in the various reports on seniors housing, a more or less 
prominent place. Similarly, the explicit mentioning of numbers and bandwidths of dwelling sizes. 
(Iersel, J. et al. 2009). Iersel also speaks of small houses with an area of less than 50m². Several 
private providers of senior-dwellings offer an apartment in size of 50m². These 50m² is divided into 2 
or 3 rooms. Other private providers offer studios with an area which is much smaller than 50m². For 
the ‘Central Statistics Office’ (CBS) are the two lowest classes of ‘houses for sale’, houses with an 
area between 50m² - 75m² and between 75m² - 100m². Because of the fact that there is a lot of 
experimenting last years with new forms of housing for seniors additional bandwidth is desirable in 
this study in order to achieve a great differentiation and therefore to smaller bandwidths. The lower 
limit in this research is an apartment of approximately 30m² established as a studio. The ‘Platform 
Woongroepen van Senioren’ mentions an apartment of 91.5 m² as a ‘large dwelling’. Schellekens, 
writes about dwellings for seniors with an area between 80 m² and 120 m². As highest class 
apartment is surveyed an apartment that is larger 100 m² (Schellekens 2010). 

Class Feature Levels: 

1. Between 30m² and 35m² 
2. Between 36m² and 50m² 
3. Between 51m² and 75m² 
4. Between 76m² and 100m² 
5. Larger than 101 m² 

 

References: 

Gebruiksoppervlakte Wonen. Bouwencyclopedie. retrieved from internet 01-10-2014,  
http://www.joostdevree.nl/shtmls/gebruiksoppervlakte.shtml 
 

http://www.joostdevree.nl/shtmls/gebruiksoppervlakte.shtml
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Blijie, B. et al. (2009). Het inkleuren van voorkeuren, de woonconsument bekent. Delft: ABF Research. 

Centraal Bureau voor de Statistiek.[ Central Statistics Office ] (2015)  Bestaande woningen in verkoop. 
retrieved from internet 14-04-2015 
http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=82534NED&LA=NL  

Platform Woongroepen van Senioren. (without date). Kennemerland, retrieved from internet 01-10-
2014 http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-
huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf   

Schellekens, E. (2010). Wat beweegt ouderen op de woningmarkt ? Bemmel: Provincie Gelderland / 
SBOG 

Iersel, J. et al. (2009). Senioren op de woningmarkt, achtergrond rapportage. Amsterdam: RIGO 
research en advies BV 

 

  

http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=82534NED&LA=NL
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
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2 

Aspect: Living Space 

Feature: Amount of Rooms 

Feature  Discription: 

This concerns the amount of rooms in an apartment. Besides the amount of desired rooms in this 
question a dwelling also contains also a toilet, shower/bath, hallway/entry and possible storage 
space in the apartment. (except concerning the type loft/studio where all functions in one space are 
included) Not included are possible stairs out of the apartment and cellar storage. 

The Central Statistics Office maintains for the smallest dwellings in their statistics a dwelling of ‘two 
rooms or less’. Because of the fact that recent years there are a lot of experiments with new housing 
types a small bandwith is preferable to come to a larger differentiation.  A lower boudary in this 
research is a housing unit with one room: a studio. The Central Statistics Office takes for the highest 
classes housing units with 7 rooms or more. Blijie (Blijie, B. et al. 2013) also distinguishes in 
apartments in the lowest classes a bandwith of one or two rooms. As highest class he takes 6 rooms 
or more. Blijie proposes in a research to living preferences at several residing categories a standard 
dwelling for a senior couple . He suggest an urban apartment with an amount of three rooms. 
‘Platform Woongroepen van Senioren’ only write about apartments with 2 or 3 rooms. They write 
even of an apartment with 2.5 rooms .Another amount of rooms is given by . Schellekens 
(Schellekens 2010). According to his investigation the requirement of the amount of rooms would be 
3, 4 or even a larger amount. According to Iersel (Iersel et al. 2009) there is expected that in 2020 
60% of the seniors resides in a dwelling of 4 rooms or more. The lower boundary for this feature is 
one room, a studio. The upper boundary is the amount of 5 rooms. The distribution of the levels is 
given below. 

 

Class Feature Levels: 

1. Loft / studio 
2. 2 room apartment 
3. 3 room apartment 
4. 4 room apartment 
5. 5 room apartment 

References: 

Central Statistics Office. 2013. Woningen; Hoofdbewoner/Huishouden. retrieved from internet 01-10-
2014, http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=7409wbo&D1=0-5,9-18,25-30,35-
37,58-59&D2=0,58-60&D3=0&D4=a&HDR=T&STB=G2,G1,G3&VW=T  

Blijie, B. et al. ABF Research. (2013). Wonen in ongewone tijden, coproduction Ministerie van 
Binnenlandse zaken en Koninkrijksrelaties [Ministry of the Interior and Kingdom Relations ] and the 
Centraal Bureau voor de Statistiek [ Central Statistics Office ] 

Blijie, B. et al. (2009). Het inkleuren van voorkeuren, de woonconsument bekent. Delft: ABF Research. 

http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=7409wbo&D1=0-5,9-18,25-30,35-37,58-59&D2=0,58-60&D3=0&D4=a&HDR=T&STB=G2,G1,G3&VW=T
http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=7409wbo&D1=0-5,9-18,25-30,35-37,58-59&D2=0,58-60&D3=0&D4=a&HDR=T&STB=G2,G1,G3&VW=T
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Platform Woongroepen van Senioren. (without date). Kennemerland, retrieved from internet 01-10-
2014 http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-
huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf   

Schellekens, E. (2010). Wat beweegt ouderen op de woningmarkt ? Bemmel: Provincie Gelderland / 
SBOG,  

Iersel, J. et al. (2009). Senioren op de woningmarkt, achtergrond rapportage. Amsterdam: RIGO 
research en advies BV  

http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf


Residential Requirements of Seniors in Apartment Buildings   

 
Graduation Thesis H.J.L.M. Teunissen 
TU Eindhoven  July 2015 

85  

3 

Aspect: Living Space 

Feature: Terrace 

Feature Discription: 

This concerns the size of a terrace of one dwelling. See Figure 12 andFigure 13. 

 
Figure 12  The lower and upper boundaries of the size of a terrace. On the left a minimal terrace 
of 3m x 1,3m. On the right a terrace with a maximal size of 7m x 4m. ( measurements in mm) 
The Measurements show the sizes of the furniture and the space for passing. 

Figure 13 The levels of the terraces 

Class Feature Levels: 

1. Terrace area 1,3 m x 3 m 
2. Terrace area 3 m x 3 m 
3. Terrace area 4 m x 3 m 
4. Terrace area 5,5 m x 4 m 
5. Terrace area 7 m x 4 m 

 

References: 

Dutch building code 2012, Ministry of the Interior and Kingdom Relations, retrieved from internet 01-
10-2014, http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014 

Haak, A.J.H. , Leever- van der Burgh, D, 1980, De Menselijke Maat, Delftse Universitaire Pers 

Neufert, E. & Kister, J., 2012, Bauentwurfslehre, Vieweg und Teubner, Wiesbaden 

Blijie, B. et al. (2009). Het inkleuren van voorkeuren, de woonconsument bekent. Delft: ABF Research. 
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Schellekens, E. (2010). Wat beweegt ouderen op de woningmarkt ? Bemmel: Provincie Gelderland / 
SBOG,  

Platform Woongroepen van Senioren. (without date). Kennemerland, retrieved from internet 01-10-
2014 http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-
huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf 

 

  

http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
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4 

Aspect  Living Space 

Feature: Hobby-space 

Feature Description: 

This concerns the size of a hobby-space per apartment outside the dwelling inside the building 
complex. 

Class Feature Levels: 

1. 0 / No Hobby room  
2. Between 6m² and 7m² 
3. Between 8 m² and 10m²  
4. Between 11m² and 15m²  
5. Larger than 16 m²  

 

References: 

Dutch building code 2012, Ministry of the Interior and Kingdom Relations, retrieved from internet 01-
10-2014, http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014 

Haak, A.J.H. , Leever- van der Burgh, D, 1980, De Menselijke Maat, Delftse Universitaire Pers 

Neufert, E. & Kister, J., 2012, Bauentwurfslehre, Vieweg und Teubner, Wiesbaden 
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5 

Aspect:  Common Spaces 

Feature: Encounter space 

Feature Description: 

This concerns the desirability of the amount of encounter spaces for eventual common activities. De 
possibility for inhabitants for meeting each other is seen as important. 

Nationale 50+ Monitor2013 indicates that among other things sociability is one of the most 
important residential requirements of 50+ people. Sociability is a rather abstract notion but a 
translation of sociability is among other things the wish of metting other people. An encounter space 
for social activities is obvious to contribute to sociability. Schellekens propose flexible spaces in 
apartment buildings for common temporary use for hobbies, chores, music or other purposes. 
(Schellekens 2010). 
As lower boundary there is no encounter space. In an apartment building with minimal fascilities this 
could be a deliberately made choice. As upper boundary there can be strived for a maximum as 
possible encounter space outside the own dwelling. A suggestion could be one encounter space per 
floor. This can refer to the experience of streetlevel at every floor. (creating groundstreet level 
conditions and meeting areas vertically, Ali et al. 2012). In this case per floor there would be one 
encounter space. The distribution in levels is given below. 
 

Class Feature Levels: 

1. No Encounter spaces 
2. One per Residence 
3. Encounter space; one per three residential levels 
4. Encounter space; one per two residential levels 
5. Encounter space; one per residential levels 

References: 

Spierings, D., (2014), De Wenselijke Schaal, ’s-Hertogenbosch: BOXPress 

Gebruiksoppervlakte Wonen. Bouwencyclopedie. retrieved from internet 01-10-2014, 

http://www.joostdevree.nl/shtmls/gebruiksoppervlakte.shtml 

Blijie, B. et al. (2009). Het inkleuren van voorkeuren, de woonconsument bekent. Delft: ABF Research. 

Centraal Bureau voor de Statistiek.[ Central Statistics Office ] (2015)  Bestaande woningen in verkoop. 
retrieved from internet 14-04-2015 
http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=82534NED&LA=NL  

Platform Woongroepen van Senioren. (without date). Kennemerland, retrieved from internet 01-10-
2014 http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-
huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf   

Schellekens, E. (2010). Wat beweegt ouderen op de woningmarkt? Bemmel: Provincie Gelderland / 
SBOG 

http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=82534NED&LA=NL
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
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Iersel, J. et al. (2009). Senioren op de woningmarkt, achtergrond rapportage. Amsterdam: RIGO 
research en advies BV 
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6 

Aspect:  Common Spaces 

Feature: Guest Room 

Feature Description: 

This concerns the desirability of the amount of guest rooms outside the private dwelling. The 'hotel-
like' guest room can be ordered by inhabitants of the complex for family-members and friends. The 
guest room contains minimum facilities like toilet, shower/bath and TV. 

Many residential institutions and residential groups for seniors possess a guest room for relatives or 
friends as they show on their websites and flyers. Guest rooms mostly occur at apartment building 
that are not in the private commercial sector. A guest room can be used by paying or even for free. 
Here it concerns a guest room outside the private apartment. The ‘hotel-like’ guest room can be 
ordered by the residents for relatives or friends. The guest room is equipped with minimal facilities 
like W.C., shower/bath and TV. As starting point for the equipment of the guest room are taken the 
two lowest levels of the investigation of hotel rooms by van den Dikken with supplies like W.C., 
shower/bath and TV. (van den Dikken 2015).  ‘Platform Woongroepen van Senioren’ writes about 
one guest room for two persons in a apartment building with 40 apartments. That makes one guest 
bed per 20 dwellings. The distribution of the levels is shown below 

 

Class Feature Levels: 

1. None / 0 guest rooms, 
2. One guest room per 20 dwellings, 
3. Two guest rooms per 20 dwellings, 
4. Three guest rooms per 20 dwellings, 
5. Four guest rooms per 20 dwellings. 

 

References: 

Dikken, G. den, (2015), Hoe kan ik luxegevoel inzetten als leidraad voor de plattegronden van 
hotelkamers ?. Rotterdam. Willem de Kooning Akademie  

Neufert, E. & Kister, J., (2012), Bauentwurfslehre, Wiesbaden Vieweg und Teubner 

Schellekens, E. (2010). Wat beweegt ouderen op de woningmarkt ? Bemmel: Provincie Gelderland / 
SBOG 

Platform Woongroepen van Senioren. (without date). Kennemerland, retrieved from internet 01-10-
2014 http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-
huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf 

  

http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
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Aspect:  Common Spaces 

Feature: Cultural Space: music-/ theatre space 

Feature Description: 

This concerns the desirability of the amount of seats of a music-/theater-space in an apartment 
building. This space is meant to be used in private circle by inhabitants with family, friends and is 
semi-public.  

Many senior apartment complexes are profiling themselves among other things with common 
activities like sing and dance. A small step beyond is to combine these activities with a music-
/theater-space. 
Schellekens propose flexible spaces in apartment buildings for common temporary use for hobbies, 
chores, music or other purposes. (Schellekens 2010). Langeveld assumes the smallest possible 
amount of seats in a theatre. A small music hall has an amount of seats between 0 and 800. The 
categorie ‘smal’ are small intimate theaters. (Langeveld 2006). As lower boundary there is chosen 
0/No seats. That means that there is no music-/theater-space. As upper boundary there is assumed a 
size with 200 seats. 200 seats are in the category small theaters. For a distribution of the levels see 
below. 

 

Class Feature Levels: 

1. 0 / No music-/theater-space. 
2. Between 20 and 30 seats in a music-/theater-space. 
3. Between 31 and 80 seats in a music-/theater-space. 
4. Between 81 and 140 seats in a music-/theater-space. 
5. Between 141 and 200 seats in a music-/theater-space. 

 

References: 

Schellekens, E. (2010). Wat beweegt ouderen op de woningmarkt ? Bemmel: Provincie Gelderland / 
SBOG 

Langeveld, C. B. G.(2006), economie van het theater. (Doctoral Dissertation) retrieved from internet 
https://www.google.nl/#q=repub.eur.nl%2Fpub%2F10553%2FPS_Langeveld.pdf 

Neufert, E. & Kister, J., 2012, Bauentwurfslehre, Vieweg und Teubner, Wiesbaden 

Spierings, D., (2014), De Wenselijke Schaal, ’s-Hertogenbosch: BOXPress 

 

  



Residential Requirements of Seniors in Apartment Buildings   

 
Graduation Thesis H.J.L.M. Teunissen 
TU Eindhoven  July 2015 

92  

8 

Aspect:  Common Spaces 

Feature: Restaurant 

Feature Description: 

This concerns the desirability of the amount of seats in the restaurant of an apartment building. The 
restaurant is public. 

A contribution to social wellbeing in an apartment building can be the possibility of becoming a meal 
in a restaurant. According to Magiels (2014) a restaurant is per se needed, even if it does not make a 
good profit or even it makes losses. According to Magiels you can not attract residents for 
apartments without having a restaurant. Many senior apartment complexes are profiling themselves 
among other things with having dinner together. According to Spierings the bandwith for a lower 
boundary for buildings with homecare is 25 to 40 dwellings for getting enough liveliness and viability 
(Spierings 2014). Spierings also states that an adjusted scale is preferable with a bandwith of 25 to 
120 dwellings in a village and a bandwith of 80 to 350 dwellings in an urban environment. ABF 
Research classifies restaurants in ‘Consumenten Reviews Restaurants’ in the following bandwidths: 
up to and including 25 seats, between 26 and 50 seats, between 51 and 150 seats and more than 150 
seats (ABF Research 2011). Here is assumed for the upper boundary: a lower bandwith of 80 seats. 
This corresponds with the lower bandwith of the 80 to 350 apartments in a building in an urban 
environment according to Spierings. Levels for the questionnaire: The lower boundary 0 / no seats. 
That implies that there is no restaurant. The upper boundary has more than 81 seats. 

 

Class Feature Levels: 

1. 0 / No restaurant 
2. Between 20 and 30 seats in a restaurant 
3. Between 31 and 50 seats in a restaurant 
4. Between 51 and 80 seats in a restaurant 
5. More than 81 seats in a restaurant 

 

References: 

McDougal, F. & Veen, M. van der, (2013), Nationale 50+ Monitor, Amsterdam, Ruigrok NetPanel 

Spierings, D., (2014), De Wenselijke Schaal, ’s-Hertogenbosch: BOXPress 

Hulle, R. van & Gjaltema A. (2011), Consumentenreviews Restaurants, Delft, ABF Research. 
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Aspect: Size of the entire Complex 

Feature: Amount of Dwellings 

Feature Description: 

By the size of the entire complex is meant the amount of dwellings. In general can be said: when the 
complex is larger than more (common) facilities can be realized and are affordable. 
According to Spierings (2014) the bandwith for a lower boundary for buildings with homecare is 25 to 
40 dwellings for getting enough liveliness and viability. Spierings also states that an adjusted scale is 
preferable with a bandwith of 25 to 120 dwellings in a village and a bandwith of 80 to 350 dwellings 
in an urban environment. Spierings finds a turning point at physical scale with bandwith between 80 
to 120 dwellings. The bandwith of 80 to 120 dwellings is the upper boundary where there is a 
balance in social control and anonymity. ‘Platform Woongroepen van Senioren’ considers 9 
apartment buildings for seniors with a variety from 10 to 40 apartments. An intermidiate group 
consists of 27, 28, 29 and 30 apartments. 
The distribution of the bandwidths of the levels is given below. Private commercial providers offer 
also very small apartment buildings with less than 10 apartments. In general private commercial 
providers offer buildings with approximately 25 apartments. 
As lower boundary there is taken a level with a bandwith up to 10 apartments. The upper boundary 
is the average of the bandwith of 80 to 120 dwellings ( (80+120)/2=100 ) defined by Spierings. The 
distribution per levels is given below. 

 

Class Feature Levels: 

1. Less than 10 apartments in the entire complex 
2. Between 11 and 20 apartments in the entire complex 
3. Between 21 and 50 apartments in the entire complex 
4. Between 51 and 100 apartments in the entire complex 
5. More than 101 apartments in the entire complex 

 

References: 

Spierings, D., (2014), De Wenselijke Schaal, ’s-Hertogenbosch: BOXPress 

Iersel, J. et al. (2009). Senioren op de woningmarkt, achtergrond rapportage. Amsterdam: RIGO 
research en advies BV 

Platform Woongroepen van Senioren. (without date) Kennemerland retrieved from internet 01-10-
2014 http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-
huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf   

 

  

http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
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10 

Aspect : Size of the entire Complex 

Feature: Size of the entire Property 

Feature Description: 

Description: This concerns the size of the entire property with green areas/garden excluding parking 
space. The size of the area is converted to one apartment. 

There are residents that do not need a terrain with green areas or a garden. As lower boundary is 
taken: 0 / No green areas/garden. As upper boundary it is hardly possible to set a boundary. There 
are plenty examples of apartment buildings where all residents have one or two hectares of garden, 
green areas and forest. The largest possible terrain can be expected in a rural environment in a 
village. According to the Central Statistics Office in the Netherlands per household in 2006 there was 
a terrain available of 319 m². According to Nationaal Compas Volksgezondheid the average size of a 
household was 2,2 persons that make an average of garden area of 145 m² (319/2,2=145) per capita. 
For the distribution of the levels see below. 

Class Feature Levels: 

1. 0 / No green areas/garden 
2. Between 15m² and 20m² green areas/garden per apartment 
3. Between 21m² and 70m² green areas/garden per apartment 
4. Between 71m² and 120m² green areas/garden per apartment 
5. Larger than 120m² green areas/garden per apartment 

 

References: 

Blijie, B. et al. ABF Research. (2013). Wonen in ongewone tijden, coproduction Ministerie van 
Binnenlandse zaken en Koninkrijksrelaties and the Central Statistics Office. 

Central Statistics Office. Minder woonterrein per huishouden. Retrieved from internet 01-10-2014. 
http://www.cbs.nl/nl-NL/menu/themas/bouwen-wonen/publicaties/artikelen/archief/2010/2010-
3086-wm.htm 

Nationaal Compas Volksgezondheid. Huishoudenssamenstelling .Ministry of Health, Welfare and 
Sport. Retrieved from internet 01-10-2014. 
http://www.nationaalkompas.nl/bevolking/huishoudens/huidig 

Spierings, D., (2014), De Wenselijke Schaal, ’s-Hertogenbosch: BOXPress 

Berg, van den A. Health Impacts of Healing Environments, Wageningen University, 2005 

 

  

http://www.cbs.nl/nl-NL/menu/themas/bouwen-wonen/publicaties/artikelen/archief/2010/2010-3086-wm.htm
http://www.cbs.nl/nl-NL/menu/themas/bouwen-wonen/publicaties/artikelen/archief/2010/2010-3086-wm.htm
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11 

Aspect:  Managing / Manageability of the Complex 

Feature: Managing- / Service-Staff 

Feature Description: 

This concerns the level of service and authority of managing- / service-staff of the complex.  

As lower boundary there is chosen that there is no management and service in the apartment 
building. As upper boundary there is chosen the maximum of management and service. This 
maximum is derived mainly from the report: Fielo, S. Warran S. Home Adaptation, Geriatric Nursing 
2005. The dividing in levels is done by markt conform steps. 

 

Class Feature Levels: 

1. No management.  
2. Manned reception in the daytime. 
3. Concierge / Porter who also does additional tasks like chores.  
4. Caretaker who also does additional tasks like chores and manages staff like handyman, 

gardener, housekeeper.  
5. Hostess / Caretaker has a function in "hospitallity" and manages staff. Lives in the building 

complex.  

 

 

References: 

DriesJ. et al Strategie, Technologie en Beleid,. TNO 2003  

Fielo, S. Warran S. Home Adaptation, Geriatric Nursing 2005, volume 22, nr. 5  page 239-246 
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Aspect:  Managing / Manageability of the Complex 

Feature: Domotics (Home Automation) 

Feature Description: 

This concerns the level of Domotics (Home Automation) in the apartment. Domotics includes the 
integration of technique and the operation of it in the apartment. It involves also the activation of 
services from outside into the dwelling like stock management. 

The definition of TNO for domotics is: The combination of appliances, information technology and 
services inside the dwelling and outside the dwelling into an integrated concept that is optimized for 
specific needs of the user. With this domotics contributes to a sustainable environment for seniors. 
Within the need of seniors for living independently different levels of domotics can play a role.  The 
lowest level can be seen as standard: an intercom with a monitor. The highest level provides the 
most far reaching possibilities whereby the residents can be monitored by caregivers. And 
transmission of inventory-control. All functions outside the home operated remotely via smartphone, 
tablet and lap-top For dividing into levels see below. 

 

Class Feature Levels: 

1. Intercom with screen and remote controlled door opener. Personal call button 
2. Level 1 plus; regulation of temperature and lighting 
3. Level 2 plus; efficient climate control and guidance on energy efficient home appliances 
4. Level 3 plus; security such as ‘alarm linked with control room’ automatic control of windows 

and doors 
5. Level 4 plus; highest level of automation. Motion detector attached to professional 

caregivers. Transmission of inventory-control. All functions outside the home operated 
remotely via smartphone, tablet and lap-top 

 

References: 

Strategie, Technologie en Beleid, J. Dries et al. TNO 2003  

Vilans kenniscentrum voor langdurige zorg, Utrecht, retrieved from internet 01-10-2014 
http://www.hulpmiddelenwijzer.nl/domotica?pid=298094&aid=297839&tab=1 

Fielo, S. Warran S. Home Adaptation, Geriatric Nursing 2005, volume 22, nr. 5  page 239-246 

 

  

http://www.hulpmiddelenwijzer.nl/domotica?pid=298094&aid=297839&tab=1
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Aspect:  Managing / Manageability of the Complex 

Feature: Physical Safety Home Environment 

Feature Description: 

The physical safety for inhabitants is determined by the safety and the ease of the use of the 
technique and the spaces. This becomes especially clear when it concerns mobility. The physical 
safety spectrum finds itself between ' not specific target groups' and 'adjusted to the individual 
inhabitant'.  

The requirements for a minimum of safety in a dwelling is legislative prescribed. According to Dutch 
regulations there are minimum requirements for buildings. The requirements are prescribed in the 
Dutch Building Code 2012. In chapter 2 of the Dutch Building Code 2012 is prescribed: technical 
building regulations concerning safety. E.g. where safety windows should be applied. There are also 
examples mentioned of fire safety. And requirements for escape routes. These minimum 
requirements are the lower boundary for the Physical Safety Home Environment. For obtaining the 
maximum level of physical safety the individual need of a resident can be adjusted. There are 
kitchens with an adjustable height of the counter top when more user need different working height. 
The cupboard under the counter top is removed in order to make it possible for a wheelchair to 
come underneath it. For the purpose of mobility in a dwelling and especially when a rollator is used, 
automatically controlled doors can be a solution. No space is needed in front of the door in contrast 
with a normal door. 

 

Class Feature Levels: 

1. Not specific for this target group: E.g. safety glass, fire safety facilities. 
2. Usual for this target group: E.g. floors that are rough enough. 
3. Something more specific for this target group: e.g. height of wall sockets at door handle 

height, raised toilet, walk-in-shower, barrier-free dwelling. 
4. Specific for this target group: E.g. a door in the bathtub to get easily independently in the 

bathtub, single-lever mixer in the kitchen, windows / sunscreens / ventilation grill to operate 
without having to use stairs. 

5. Adapted to the individual tenant: E.g. electrically height-adjustable countertops, 
automatically controlled doors. 

References: 

Dries J. et al Strategie, Technologie en Beleid,. TNO 2003  

Fielo, S. Warran S. Home Adaptation, Geriatric Nursing 2005, volume 22, nr. 5  page 239-246 

Vilans kenniscentrum voor langdurige zorg, Utrecht, retrieved from internet 01-10-2014 
http://www.hulpmiddelenwijzer.nl/domotica?pid=298094&aid=297839&tab=1 
  

http://www.hulpmiddelenwijzer.nl/domotica?pid=298094&aid=297839&tab=1
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14 

Aspect:  Location / Accessibility / Mobility 

Feature: Parking on the Property 

Feature Description: 

This concerns the amount of parking places on the property. There is a towing arrangement. The 
amount of parking spaces is converted to one apartment. 

On 01-01-2014 there were 7.9 million passenger cars registered in the Netherlands. (Central Statistics 
Office) 
The vast majority of the entire amount of passenger cars had a private registration. (7.1 million 
passenger cars). 
Converted there is an average of 420 passenger cars per 1000 inhabitance. ( 1 car per 2,38 capita) 
In 2005 the average Dutch household had one passenger car. 
 

Class Feature Levels: 

1. 0 / No parking 
2. Optionally one car parking space per dwelling on the property. 
3. One car parking space per dwelling on the property. 
4. Two car parking spaces per dwelling on the property 
5. Three car parking spaces per dwelling on the property. 

 

References: 

Central Statistics Office. retrieved from internet 01-01-2014  http://www.cbs.nl/nl-
NL/menu/themas/verkeer-vervoer/publicaties 

Parkeren van personenauto’s op terreinen en in garages. Nederlandse norm. NEN2443 
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15 

Aspect:  Location / Accessibility / Mobility 

Feature: Private Parking Car Garage 

Feature Description: 

This concerns the amount of private parking car garages. The garages are lockable. The amount of 
garages is converted to one apartment. The amount of 2 or 3 garages is combined into one lockable 
space. 

On 01-01-2014 there were 7.9 million passenger cars registered in the Netherlands. (Central Statistics 
Office) 
The vast majority of the entire amount of passenger cars had a private registration. (7.1 million 
passenger cars). 
Converted there is an average of 420 passenger cars per 1000 inhabitance. ( 1 car per 2,38 capita) 
In 2005 the average Dutch household had one passenger car. 

 

Class Feature Levels: 

1. 0 / No Garage  
2. Optionally, one lockable garage per apartment 
3. One lockable garage per apartment 
4. Two lockable garages per apartment 
5. Three lockable garages per apartment 

 

References: 

Central Statistics Office. retrieved from internet 01-01-2014  http://www.cbs.nl/nl-
NL/menu/themas/verkeer-vervoer/publicaties 

Parkeren van personenauto’s op terreinen en in garages. Nederlandse norm. NEN2443 
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16 

Aspect:  Location / Accessibility / Mobility 

Feature: Semi Public Parking of Supporting Devices 

Feature Description: 

This concerns the amount of parking spaces for semipublic parking of supporting devices (mobility 
scooters, wheelchairs, rollator). The parking spaces are in the building and equipped with battery 
chargers. 

 

In the Netherlands the amount of 
supporting devices has strongly 
increased last years due to the greying 
see Figure 15. Mobility scooters are 
often adequate facilities for people 
with physical disabilities to let them 
function as long as possible 
independently in their own 
environment. mobility, but also of the 
WMO Policy (Act social support). One 
municipality provides proportionately 
more scooters than any other 

municipality. The experimental values of 
similar complexes in the same 
municipality provide useful information 
These mobility scooters need a storage 
space that offers enough space to be 
protected from the weather elements 
and vandalism. There should also be 
made a possibility for charging the 
batteries of the mobility scooters. 
Mobility scooters must also be stored 
on a location that is accessible for the 
user at a reachable distance.  

According to the Dutch building code 
2012 and fire departments there are 
regulations on parking of supporting 
devices. Due to the electric chargers 
that can cause electric sparks and are 
therefore incendiary. When parking 
supporting devices there has to be a 

Figure 15 Possession of supporting devices for movement related to 
age. source CBS 2008 

Figure 14 shows on the left ‘Semi Public Parking of Supporting 
Devices’. The parking spaces are in the building and equipped with 
battery chargers. 
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distance of at least 1,5m to extinguisher pipes, manual fire alarms, extinguisher agent etc. This is a 
paramount reason for establishing special parking places for supporting devices. Separated parking 
places are considered to be the most save parking places for supporting devices. It is allowed to park 
supporting devices in an apartment only when there is an appropriate parking space and the 
legislative regulations are met. Especially the fire regulations. Figure 14. 

Class Feature Levels: 

1. 0 / No parking  
2. Optionally one storage space per dwelling 
3. One storage space per dwelling 
4. Two storage spaces per dwelling 
5. Three storage spaces per dwelling 

 

References: 

Central Statistics Office. rollator gebruik 65+ retrieved from internet 01-10-2014 
 http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=03799&D1=197-201&D2=0-
17&D3=0&D4=1-8&HD=090623-1622&HDR=G2,T,G3&STB=G1 

Aedes Actiz Kenniscentrum Wonen Zorg retrieved from internet 01-10-2014 
http://www.kcwz.nl/dossiers/levensloopgeschikt/stalling  

Eindrapport onderzoek kwetsbare verkeersdeelnemers. Blijf veilig mobiel Utrecht 2010 

  

http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=03799&D1=197-201&D2=0-17&D3=0&D4=1-8&HD=090623-1622&HDR=G2,T,G3&STB=G1
http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=03799&D1=197-201&D2=0-17&D3=0&D4=1-8&HD=090623-1622&HDR=G2,T,G3&STB=G1
http://www.kcwz.nl/dossiers/levensloopgeschikt/stalling
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17 

Aspect:  Location / Accessibility / Mobility 

Feature: Individual Parking of Supporting Devices 

Feature Description: 

This concerns the amount of parking spaces for individual parking of supporting devices (mobility 
scooters, wheelchairs, rollator). The parking spaces are lockable, in the builing and equiped with 
battery chargers. 

 

In the Netherlands the amount of 
supporting devices has strongly 
increased last years due to the greying 
see Figure 17. Mobility scooters are 
often adequate facilities for people 
with physical disabilities to let them 
function as long as possible 
independently in their own 
environment. mobility, but also of the 
WMO Policy (Act social support). One 
municipality provides proportionately 
more scooters than any other 

municipality. The experimental values of 
similar complexes in the same 
municipality provide useful information 
These mobility scooters need a storage 
space that offers enough space to be 
protected from the weather elements 
and vandalism. There should also be 
made a possibility for charging the 
batteries of the mobility scooters. 
Mobility scooters must also be stored 
on a location that is accessible for the 
user at a reachable distance.  

According to the Dutch building code 
2012 and fire departments there are 
regulations on parking of supporting 
devices. Due to the electric chargers 
that can cause electric sparks and are 
therefore incendiary. When parking 
supporting devices there has to be a 

Figure 16 Posession of supporting devices for movement related to 
age. source CBS 2008 

 

Figure 17 shows at the top right ‘Individual Parking of Supporting 
Devices’. The parking spaces are lockable, in the building and 
equipped with battery chargers. The example shows one individual 
parking in a dwelling. 
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distance of at least 1,5m to extinguisher pipes, manual fire alarms, extinguisher agent etc. This is a 
paramount reason for establishing special parking places for supporting devices. Separated parking 
places are considered to be the most save parking places for supporting devices. It is allowed to park 
supporting devices in an apartment only when there is an appropriate parking space and the 
legislative regulations are met. Especially the fire regulations. Figure 14. 

 

Class Feature Levels: 

1. 0 / No parking  
2. Optionally one storage space per dwelling 
3. One storage space per dwelling 
4. Two storage spaces per dwelling 
5. Three storage spaces per dwelling 

 

References: 

Central Statistics Office. rollator gebruik 65+ retrieved from internet 01-10-2014 
 http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=03799&D1=197-201&D2=0-
17&D3=0&D4=1-8&HD=090623-1622&HDR=G2,T,G3&STB=G1 

Aedes Actiz Kenniscentrum Wonen Zorg retrieved from internet 01-10-2014 
http://www.kcwz.nl/dossiers/levensloopgeschikt/stalling  

Eindrapport onderzoek kwetsbare verkeersdeelnemers. Blijf veilig mobiel Utrecht 2010 

 

  

http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=03799&D1=197-201&D2=0-17&D3=0&D4=1-8&HD=090623-1622&HDR=G2,T,G3&STB=G1
http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=03799&D1=197-201&D2=0-17&D3=0&D4=1-8&HD=090623-1622&HDR=G2,T,G3&STB=G1
http://www.kcwz.nl/dossiers/levensloopgeschikt/stalling
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18 

Aspect:  Location / Accessibility / Mobility 

Feature: Distance to Public Transport 

Feature Description: 

This concerns the walking distance from the apartment complex to a public transport pick up point. 
(bus stop / train station). The distance is calculated in minutes by foot. With an adapted speed of 2 
km/h. 

In the Netherlands there are no general regulations for walking times / distances / frequencies for 
public transport. The existing regulations differ per ‘concession-area’. For example in Zuid-Holland 
there are 5 concession-areas. Belgium is concerning public transport comparable to the Netherlands. 
In Belgium there is an act basismobiliteit (basis mobility). The lower boundary is derived from the 
Belgium act: between 1 min. and 2 minutes. The upper boundary is also derived from the Belgium 
act: more than 31 minutes. 
Respondents will realize that the preferred walking time is higher in less densely populated areas is 
longer. 

 

Class Feature Levels: 

1. More than 31 min. walking distance to bus stop / train station 
2. Between 11 min. and 30 min. walking distance to bus stop / train station 
3. Between 6 min. and 10 min. walking distance to bus stop / train station 
4. Between 3min. and 5min. walking distance to bus stop / train station 
5. Between 1min. and 2min. walking distance to bus stop / train station 

 

References: 

Eindrapport onderzoek kwetsbare verkeersdeelnemers. Blijf veilig mobiel Utrecht 2010 
Benchmark OV Vlaanderen. Ministerie van Verkeer en Waterstaat. Transtec Adviseurs BV Amsterdam 
2006 
Arp L. Maassen E. Openbaar vervoer voor iedereen. SP Statenfractie Zuid_Holland 2010 
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Aspect:  Location / Accessibility / Mobility 

Feature: Distance to Supermarket / Shopping Center 

Feature Description: 

This concerns the walking distance from the apartment complex to a supermarket / shopping center. 
The distance is calculated in minutes by foot. With an adapted speed of 2 km/h. 

The distribution of walking distances is analogous to feature 18 in order to come to an unambiguous 
distribution. 

 

Class Feature Levels: 

1. More than 31 min. walking distance to a supermarket / shopping center. 
2. Between 11 min. and 30 min. walking distance to a supermarket / shopping center. 
3. Between 6 min. and 10 min. walking distance to a supermarket / shopping center. 
4. Between 3min. and 5min. walking distance to a supermarket / shopping center. 
5. Between 1min. and 2min. walking distance to a supermarket / shopping center. 

 

References: 

Gemiddelde afstand in Nl tot een winkelcentrum. Retrieved 01-10-2014 
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=80306NED&D1=0-
1,9,18,22,44,50,52,54,56,58,90,93,97,112&D2=0,6595,12382,12388&D3=3-
6&HDR=T&STB=G1,G2&VW=T 
Afstand tot grote supermarkt 2013 .Compendium voor de leefomgeving. Retrieved 01-10-2014 
http://www.compendiumvoordeleefomgeving.nl/indicatoren/nl2129-Woonafstand-tot-
supermarkt.html?i=38-154 

 

  

http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=80306NED&D1=0-1,9,18,22,44,50,52,54,56,58,90,93,97,112&D2=0,6595,12382,12388&D3=3-6&HDR=T&STB=G1,G2&VW=T
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=80306NED&D1=0-1,9,18,22,44,50,52,54,56,58,90,93,97,112&D2=0,6595,12382,12388&D3=3-6&HDR=T&STB=G1,G2&VW=T
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=80306NED&D1=0-1,9,18,22,44,50,52,54,56,58,90,93,97,112&D2=0,6595,12382,12388&D3=3-6&HDR=T&STB=G1,G2&VW=T
http://www.compendiumvoordeleefomgeving.nl/indicatoren/nl2129-Woonafstand-tot-supermarkt.html?i=38-154
http://www.compendiumvoordeleefomgeving.nl/indicatoren/nl2129-Woonafstand-tot-supermarkt.html?i=38-154
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Aspect:  Financial Aspects 

Feature: Rental Price of Residential Unit 

Feature Description: 

This concerns the rental price excluding service costs and including de costs of spaces for common 
use like encounter spaces and garden. (rental liberalization boundary  € 699,48 reference date 01-01-
2014). Concerning rental prices above rental liberalization boundary  there has to be assumed that 
prices in ''the West of the Netherlands / Randstad'' are 25 % higher and in shrinking areas 25% less. 

The lower boundary is under the rent-liberalization boundary  € 699.48. (with rent allowance). The 
upper boundary is € 1250,- The rent is market conform. The distribution of the levels is as follows: 

 

Class Feature Levels: 

1. Under the rent-liberalization boundary  € 699.48. (with rent allowance) 
2. Between € 700 and € 850  
3. Between € 851 and € 1.050 
4. Between € 1.051 and € 1.250 
5. Above € 1250 

 

References: 

Blijie, B. et al. (2009). Het inkleuren van voorkeuren, de woonconsument bekent. Delft: ABF Research. 

Platform Woongroepen van Senioren. (without date). Kennemerland, retrieved from internet 01-10-
2014 http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-
huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf   

 

 

  

http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
http://www.prewonen.nl/(RoxenUserID=6fc9ad69c3d9f2161b68cb0ada18deb1)/ik-huur/woongroepen/haarlem/Woongroepen-2015-A4flyers-lowres-def.pdf
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Aspect:  Financial Aspects 

Feature: Purchase Price Residential Unit  

Feature Description: 

This concerns the purchase price of an apartment. The buyer is also co-owner of the common spaces 
and the terrain. There has to be assumed that prices in ''the West of the Netherlands/Randstad'' are 
25 % higher and in shrinking areas 25% less. 

The lower boundary is below € 80.000,-. The upper boundary is above € 230.000, .The prices are 
market conform. The distribution of the levels is derived from the Central Statistics Office. The 
distribution of the levels is as follows: 

 

Class Feature Levels: 

1. Below € 80.000,- 
2. Between € 81.000,- and € 130.000,- 
3. Between € 131.000,- and € 180.000,- 
4. Between € 181.000,- and € 230.000,- 
5. Above € 230.000,- 

 

References: 

Blijie, B. et al. (2009). Het inkleuren van voorkeuren, de woonconsument bekent. Delft: ABF Research. 

Central Statistics Office (2015) Bestaande woningen in verkoop. retrieved from internet 14-04-2015 
http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=82534NED&LA=NL  

 

 

  

http://statline.cbs.nl/StatWeb/publication/?VW=T&DM=SLNL&PA=82534NED&LA=NL
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Aspect:  Financial Aspects 

Feature: Additional Costs / Service-costs 

Feature Description: 

This concerns the level of the service-costs per month per apartment. There has to be assumed that 
higher service-costs provide a more extensive service pack that is offered. 

The lower boundary is below € 100,-. The upper boundary is above € 400, .The prices are market 
conform. The distribution of the levels is as follows: 

 

Class Feature Levels: 

1. Below € 100,- 
2. Between € 101,- and € 200,- 
3. Between € 201,- and € 300,- 
4. Between € 301,- and € 400,- 
5. Above € 400,- 

 

References 

Servicekosten hoe zit dat nu precies. Vereeniging van eigenaren. Retrieved 01-11-2014 
http://www.vvecentraal.nl/2011/09/22/servicekosten-hoe-zit-dat-nu-precies/ 
  

http://www.vvecentraal.nl/2011/09/22/servicekosten-hoe-zit-dat-nu-precies/
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Aspect:  Financial Aspects 

Feature: Commercial Spaces; office units 

Feature Description: 

This concerns the amount of commercial spaces like free-lance office units (ZZP-office units) for 
seniors on level 0/de lowest level. The (switchable)units are between 15m² and 20m².  

According to Hooijmans a standard office place is between 10 m² and 15 m². This is the netto space 
and that is 55% of the entire space that has to be reservated as a building (‘workspot, circulation 
space’ and ‘supplementary spaces’.). 45% is needed for e.g. sanitairy facilities and corridors. (these 
45 % lay between 8m² and 12 m²). Chosen is an area between 15 m² and 20 m². 

The need of office units is derived from the prognoses of the amount of freelancers (ZZP-workers) in 
business services by the Dutch CBS statistics. The prognoses in 2030 of the maximum % of the 
amount of freelancers (ZZP-workers) in business services is for men 24% and for women 15%. That 
gives an average of 19,5% of freelancers (ZZP-workers). 19,5 % is the equivalent of one person on 
every five persons. This is also the upper limit. As a lower limit there is taken ‘0/none’ office units. 
These lower- and upper limits are converted steps of one unit per features level. 

 

 

Table 29: Prognoses of the amount of freelancers (ZZP-workers) in business services (men on the 
left, women on the right) source CPB 2012 /  Bosch et.al 2012 
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Class Feature Levels: 

1. zero / none ZZP-office units 
2. one per 20 apartments, free-lance office units (ZZP-office units) 
3. two per 20 apartments, free-lance office units (ZZP-office units) 
4. three per 20 apartments, free-lance office units (ZZP-office units) 
5. four per 20 apartments, free-lance office units (ZZP-office units) 

 

References: 

Hooijmans, L. Het vierkantemeterspel, retrieved from internet 15052014 
http://www.facilitaire-info.nl/boeken/100212-m2spel.html 
 
CBS, Statistics, De huidige en toekomstige groei van het aandeel zzp’ers in de werkzame 
beroepsbevolking. retrieved from internet 15-10-2014 
http://www.cpb.nl/publicatie/de-huidige-en-toekomstige-groei-van-het-aandeel-zzp-ers-in-de-
werkzame-beroepsbevolking 
  

http://www.facilitaire-info.nl/boeken/100212-m2spel.html
http://www.cpb.nl/publicatie/de-huidige-en-toekomstige-groei-van-het-aandeel-zzp-ers-in-de-werkzame-beroepsbevolking
http://www.cpb.nl/publicatie/de-huidige-en-toekomstige-groei-van-het-aandeel-zzp-ers-in-de-werkzame-beroepsbevolking
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Aspect:  Financial Aspects 

Feature: Commercial Spaces; store spaces and spaces for (para-) medical professions 

Feature Description: 

This concerns the commercial spaces like store spaces and spaces for (para-) medical professions on 
level 0 / de lowest level. 

As lower boundary there is taken 0/None Commercial Spaces; store spaces and spaces for (para-) 
medical professions. For the second level of this feature there is assumed a size of a complex 
between 11 and 20 apartments. (that is the second level of  feature 2 : amount of dwellings). At the 
lowest level (Het 1e level of feature 2 : amount of dwellings: Less than 10 apartments in the entire 
complex) it seems not realistic to have a commercial space. For determining the upper limit of the 
amount of dwellings on which the amount of commercial spaces is based there is assumed a complex 
with 350 apartments in an urban area (Spierings 2014). That means that there are at least 350 
residents. With a large amount of dwellings it is easier to attract entrepreneurs. For an unambiguous 
distribution in the questionnaire the distribution of featurenumber 23 is maintained. At the amount 
of 350 dwellings in a complex there would be at least (350/20) 8 to 9 commercial spaces.  

Class Feature Levels: 

1. 0 / no commercial space 
2. one per 20 apartments, commercial space 
3. two per 20 apartments, commercial spaces 
4. three per 20 apartments, commercial spaces 
5. four per 20 apartments, commercial spaces 

 

References: 

Hooijmans, L. Het vierkantemeterspel, retrieved from internet 15052014 
http://www.facilitaire-info.nl/boeken/100212-m2spel.html 
 
CBS, Statistics, De huidige en toekomstige groei van het aandeel zzp’ers in de werkzame 
beroepsbevolking. retrieved from internet 15-10-2014 
http://www.cpb.nl/publicatie/de-huidige-en-toekomstige-groei-van-het-aandeel-zzp-ers-in-de-
werkzame-beroepsbevolking 

 

  

http://www.facilitaire-info.nl/boeken/100212-m2spel.html
http://www.cpb.nl/publicatie/de-huidige-en-toekomstige-groei-van-het-aandeel-zzp-ers-in-de-werkzame-beroepsbevolking
http://www.cpb.nl/publicatie/de-huidige-en-toekomstige-groei-van-het-aandeel-zzp-ers-in-de-werkzame-beroepsbevolking
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Aspect  Healing Environment 

Feature: Comfort: daylight entry / sight  

Feature Description: 

A ‘Healing Environment’ contributes to an environment in which people can feel physically, mentally 
and socially good. Sunlight that enters the dwelling is a well-being experience. On the other hand the 
possibility of having a broad view (sight) is nice to stay in contact with the environment. In this 
Feature the area of the façade made of window pane is considered. 

 

Today the concept of Healing Environment is used to indicate that certain physical characteristics of 
the built environment can contribute to a good health or even to improve health and make people 
better. The focus of healing environments lays in the use of natural elements: nature, daylight, fresh 
air and quiet of the residential environment (van den Berg 2005). Concerning acoustics/noise 
protection and natural daylight there are good indications that these contribute to a better health. 
Knowledge center Aedes Actiz regards a Healing Environment as: physical well-being, mental well-
being and social well-being. Knowledge center Aedes Actiz considers a healing environment as a built 
environment that contributes to the physical, mental and social well-being of residents. According to 
knowledge center Aedes Actiz has light the quality of affecting bio-rithm and the well-being of 
people, animals and plants. It provides also dynamics an spatially effect to spaces due to the fact that 
is strongly varies in colour, intensity and direction. The component ‘daylight’ of Healing Environment 
is explored in this report. 

 

In the Netherlands there are legislative requirements for daylight entry into dwellings. The purpose 
of this regulation is to achieve a healthy environment with sufficient daylight entry into an 
accommodation area. These legislative requirements are described in the Dutch building code 2012. 
The Dutch building code 2012 refers to the standard NEN2057 for practical elaboration of the 
requirements. 
The Dutch building code 2012 prescribes a minimum norm of 10% of an accommodation area (inter 
alia: living room) to be constructed as windowpane area. Section 3.75 and table 3.74 of the Dutch 
building code 2012. The Dutch building code 2012 considers a living room as an accommodation 
area. For determining area’s the Dutch building code 2012 refers to standard NEN2057 for a practical 
application of the calculation. 

 
In order to become an clear and unambiguous questioning assumptions are made.   
 The living room is situated at the façade of the apartment.  
 The size of the living room is 30m², derived from table XX. ‘Urban Apartment’.  
 The ceiling height is 2,6m  
 The width of the living room that is adjacent to the façade is 5m wide. 

 
The daylight area is converted to a percentage of the façade in order to get clear and understandable 
numbers for the levels in the questionnaire. 
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Taking into account the assumptions from above the percentage of the façade that is windowpane 
are as follows: 
 Minimum window area: 10% x 30m² = 3m², 
 Façade area: ceiling-hight x livingroom-width, 2,6m x 5m = 13m². 3m² windowpane of an façade-

area of 13,6m² equals to 23%.  
The Lower limit windowpane area according to the legal standard is 23 %. The upper limit 
windowpane area is 100% (100% is a theoretical number. Practically this is approximately. 90% 
because of the area of the window frames have to be taken into account. The mid-value of every 
level is found due to the equal steps per level of 15 %.  
 Mid-value of level 1 is 23% 
 Mid-value of level 2 is 38% 
 Mid-value of level 3 is 53% 
 Mid-value of level 4 is 68% 
 Mid-value of level 5 is 83%  

 
To come to the bandwidths of the classes is for every mid-value: the half of the bandwidth 
subtracted and added from the above mentioned mid-values. The area of the façade made of 
window pane is considered as percentage of the entire façade. 

 

Class Feature Levels: 

1. No more than the legal standard of the façade made of window pane 
2. Between 3 1% and 45% of the facade made of window pane 
3. Between 46% and 60% of the facade made of window pane 
4. Between 61% and 75% of the facade made of window pane 
5. ‘Entire facade’ 90% of the facade made of window pane 

 

References: 

Dutch building code 2012, Ministry of the Interior and Kingdom Relations, retrieved from internet 01-
10-2014, http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014 

Berg, van den A. Health Impacts of Healing Environments, Wageningen University, 2005 

Aedes Actiz Kenniscentrum Wonen Zorg, Naar een healing environment in wonen zorg. Retrieved 
from internet 01-10-2014 
http://www.kenniscentrumwonenzorg.nl/dossiers/healing_environment/naar_een_healing_environ
ment_in_wonen_zorg 

Daylight entry into buildings Nederlandse norm. NEN2057 

 

  

http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014
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Aspect:  Healing Environment 

Feature: Comfort: Temperature in the Summer 

Feature Description: This concerns the level of warm days in the interior in the summer that may not 
be exceeded. ‘temperature exceeding days’. On such days the installation is not equipped for these 
warm days. The higher the investment in installations (cooling/sunblind) the cooler it is inside on 
warm days. 
Today the concept of Healing Environment is used to indicate that certain physical characteristics of 
the built environment can contribute to a good health or even to improve health and make people 
better. The focus of healing environments lays in the use of natural elements: nature, daylight, fresh 
air and quiet of the residential environment (van den Berg 2005). 
Prolonged exposure to high summer temperatures (over 25°C) can lead to dehydration and health 
problems such as headaches, fatigue, dizziness, heart problems. This is especially true when people 
drink too little. High temperatures are particularly dangerous for the elderly because their 
thermoregulatory system is less effective and they can dry out unnoticed. 
The Dutch institute GIW/isso2007 states that the maximal amount of temperature exceeding hours 
in a dwelling per year is allowed to be 300 hours. (300/24=12,5(days) ) In a publication in 2005 
GIW/isso spoke of 200 hours per year as a maximum. (200/24=8,33(≈7days). The amount of hours is 
converted into days because it is easier for respondents to imagine days per year than hours per 
year. The lower boundary of the amount of temperature exceeding days is 0/none. The upper 
boundary is 7 days due to the fact that seniors are more sensitive for heat.For distribution see below. 

Class Feature Levels: 

1. More than 7 days per year exceeding the heat inside the apartment. 
2. Between 5 and 6 days per year exceeding the heat inside the apartment. 
3. Between 3 and 4 days per year exceeding the heat inside the apartment. 
4. Between 1 and 2 days per year exceeding the heat inside the apartment. 
5. 0 / No days per year exceeding the heat inside the apartment. 

References: 

Dutch building code 2012, Ministry of the Interior and Kingdom Relations, retrieved from internet 01-
10-2014,  

http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014 

Berg, van den A. Health Impacts of Healing Environments, Wageningen University, 2005 

Tweed, C. et al. The changing landscape of changing thermal experience and warms in older 
peoples’dwellings.  Energy Policy 2015 page 1-10 

Gram-Hanssen, K. Residential heat comfort practices: understanding users. Danish Building research 
instistute. Horsholm 2010. page 175-186 

Thermohygrisch comfort. Rgd / Bouwfysischekwaliteit Rijkshuisvesting 1999 

Addendum Handboek Installatietechniek Stichting ISSO. Rotterdam.2012  
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Aspect:  Healing Environment 

Feature: Comfort: Temperature in the Winter 

Feature Description: 

This concerns the level of cold days in the interior in the winter that may not be exceeded. 
‘temperature exceeding days’. On such days the installation is not equipped for these cold days. The 
higher the investment in installations (heating) and in thermal insulation, the more manageable it is 
inside on cold days. 
Today the concept of Healing Environment is used to indicate that certain physical characteristics of 
the built environment can contribute to a good health or even to improve health and make people 
better. The focus of healing environments lays in the use of natural elements: nature, daylight, fresh 
air and quiet of the residential environment (van den Berg 2005). 
Research has shown that a lower room temperature and limited room heating is associated with 
higher mortality in winter (GGD directive winter conditions). Prolonged exposure to very low 
temperatures (less than 11°C) results in an increase of cardiovascular and respiratory disorders. In 
the interior of dwellings this uncommon. However, at low ambient temperature and a lack of 
exercise for people with low resistance hypothermia occur, even without realizing it. Analogous to 
temperature exceeding days of heat in the summer the exceeding days of cold in winter are 
distributed.  

 

Class Feature Levels: 

1. More than 7 days per year exceeding the cold inside the apartment. 
2. Between 5 and 6 days per year exceeding the cold inside the apartment. 
3. Between 3 and 4 days per year exceeding the cold inside the apartment. 
4. Between 1 and 2 days per year exceeding the cold inside the apartment. 
5. 0 / No days per year exceeding the cold inside the apartment. 

 

References: 

Dutch building code 2012, Ministry of the Interior and Kingdom Relations, retrieved from internet 01-
10-2014,  
http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014 

Balvers, J. et al. Binnenmilieuprofiel Woningbouw. Stedenbouw en Architectuur.  

Balvers, J, Hofman, M. Binnenmilieuprofiel Woningen. ISSO Thematech 2010 

Addendum Handboek Installatietechniek Stichting ISSO. Rotterdam.2012 
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Aspect:  Healing Environment 

Feature: Width of Hallway outside the apartments 

Feature Description: 

The width of the hallways outside the dwellings for common use play a role as 'traffic area' for 
passing through. The hallways can be an extension of the interior of the dwellings as well. Resident 
can have a chat with each other and a bench can be placed in it. 

 

Today the concept of Healing Environment is used to indicate that certain physical characteristics of 
the built environment can contribute to a good health or even to improve health and make people 
better. Knowledge center Aedes Actiz considers a healing environment as a built environment that 
contributes to the physical, mental and social well-being of residents. Social well-being arises inter 
alia from meeting with other residents for example in a hallway that is wide enough. . 

The Dutch building code 2012, section 4.23 deals with the 
free passage of a traffic route in a building. According to 
the Dutch building code 2012, the lower limit for the width 
of a hallway for common use is 1,20m. Haak and Leever-
van der Burgh argue that there is a width needed of 1,80m 
in an enclosed space when three people want to pass each 
other. See Figure 18. According to VVN (Veilig Verkeer 
Nederland; Safe Traffic Netherlands) older people like to 
walk arm in arm and two adults need for this a width of 
about 1.5m. In order to pass an oncoming person an entire 
width is needed of approximately 2m. 

In this report the lowest level of the minimum width of a 
hallway outside the apartments is 1,20m according to the 
Dutch building code 2012. The highest level is 2,0m 
according to VVN (Veilig Verkeer Nederland; Safe Traffic 
Netherlands). The levels in between these boundaries are 
divided in widths with equal steps of 20 cm.  

Class Feature Levels: 

1. Width of hallways outside the dwellings according to the legal standard. 
2. Width of hallways outside the dwellings according to the legal standard plus 20cm 
3. Width of hallways outside the dwellings according to the legal standard plus 40cm 
4. Width of hallways outside the dwellings according to the legal standard plus 60cm 
5. Width of hallways outside the dwellings according to the legal standard plus 80cm 

 

 

Figure 18: Shows the entire width that is 
needed of 1,80m in an enclosed space when 
three people want to pass each other. 
According to Haak and Leever-van der Burgh. 
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References: 

Dutch building code 2012, Ministry of the Interior and Kingdom Relations, retrieved from internet 01-
10-2014, http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014 
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from internet 01-10-2014 
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Aspect:  Healing Environment 

Feature: Comfort: Acoustic Insulation 

Feature Description: 

This concerns the level Acoustic Insulation. Noise control is important when it concerns noisy 
neighbors The lower boundary of noise control is a legislative standard. Every step (class) in 
improvement in noise control diminishes the amount of people with noise disturbance with 50%. In 
the highest class there are no people with noise disturbance. 

Today the concept of Healing Environment is used to indicate that certain physical characteristics of 
the built environment can contribute to a good health or even to improve health and make people 
better. The focus of healing environments lays in the use of natural elements: nature, daylight, fresh 
air and quiet of the residential environment (van den Berg 2005). Concerning acoustics/noise 
protection and natural daylight there are good indications that these contribute to a better health. 
Knowledge center Aedes Actiz regards a Healing Environment as: physical well-being, mental well-
being and social well-being. Knowledge center Aedes Actiz considers a healing environment as a built 
environment that contributes to the physical, mental and social well-being of residents. The 
component ‘quiet’ of Healing Environment is explored in this report. 

In the Netherlands there are legislative requirements for noise control in the interior of dwellings and 
These legislative requirements are described in the Dutch building code 2012. The Dutch building 
code 2012 indicates levels for noise control. There is referred to the standard NEN1070 for practical 
elaboration of the requirements. the standard NEN1070 assumes six different levels of sound 
insulation. The minimum requirements between dwellings have to meet the requirements of level III 
(3). The level II (2) and level III (3) meet even higher quality standards than the legislative 
requirements of level III (3). 

As minimum level in the questionnaire is used the level that belongs to the legislative requirements 
of level ‘3’ of NEN1070. NEN1070 provides six levels in total. Three of the levels in the questionnaire 
belong to the spectrum of level ‘3’ (NEN1070) or are even higher levels. Besides these three levels 
that meet the legislative standard there are introduced two extra levels that are better than the 
mentioned levels above of NEN1070. See Table 30. These levels are found by extrapolating. When 
improving the acoustic insulation with one level the amount of people that has noise nuisance 
diminishes with 50 %. 
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Table 30: Explanation of the retrieving of the levels in the questionnaire. The levels are derived from the levels in 
NEN1070. The legislative minimum standard 'III (3)', (According to: Noise Control in Buildings; NEN1070) is the minimum 
value in this report's questionnaire. The legislative minimum standard 'III (3)' corresponds with report's questionnaire 
lowest class '1'. The class 'II (2)' corresponds with class '2' and class 'I (1)' corresponds with class '3' of the report's 
questionnaire. The classes 4 and 5 are extrapolated. Column four shows the descriptions of Classes (levels) of the 
questions of the questionnaires  in this report. The classes IV (4), V (5) and VI (6), (levels according to ‘Noise Control in 
Buildings, NEN1070 are described but the acoustic insulation-level is below the legislative minimum standard. Because of 
this these levels are of no importance in this report. The last column shows the ‘Percentage annoyed people’. Every 
improvement with one class diminishes the noise nuisance with 50%. 
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Class Feature Levels: 

1. Provides protection against impermissible noise nuisance according to the legislative minimum 
standard. Very loud voices from neighbors is understandable. Loud music is audible. Running 
noise etc. is sometimes distracting. 

2. Good protection under normal conditions. Regular speech is inaudible. Louder speech and music 
sometimes heard but not understood. Running noise audible but not distracting.  

3. High degree of protection. Ordinary speech inaudible. Very loud voices are not understandable. 
Running noise noticeable but not distracting.  

4. Very high level of protection. Very loud voice is sometimes heard. Running noise sometimes 
perceptible. 

5. Ultra high degree of protection. Very loud voice inaudible. Running noise imperceptible 

 

References: 

Dutch building code 2012, Ministry of the Interior and Kingdom Relations, retrieved from internet 01-
10-2014, http://wetten.overheid.nl/BWBR0030461/geldigheidsdatum_01-10-2014 

Berg, van den A. Health Impacts of Healing Environments, Wageningen University, 2005 

Aedes Actiz Kenniscentrum Wonen Zorg, Naar een healing environment in wonen zorg. Retrieved 
from internet 01-10-2014 
http://www.kenniscentrumwonenzorg.nl/dossiers/healing_environment/naar_een_healing_environ
ment_in_wonen_zorg 

Noise Control in Buildings. Nederlandse norm. NEN1070 1999 

Muchall, R. Beoordeling van Burenlawaai. Geluidconsult BV Amsterdam  

 

  



Residential Requirements of Seniors in Apartment Buildings   

 
Graduation Thesis H.J.L.M. Teunissen 
TU Eindhoven  July 2015 

121  

 

 

 

Table 31: Interviewed persons with company/institution and expertise/profession 

 

 

 

Table 32: Shows how many respondents finally returned the questionnaire. The score of 53% is high. The high 
score is probably partly due to the topic of the research and partly to the personal approach of the 
respondents.  
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Table 33:: The percentages adopted answers per Feature that comply with the criteria for calculation according to 
chapter 6.1. 
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Table 34: Overview of data-table. All values for all questions that are filled in by the 
respondents. Part I (of in total IV parts) of the entire data-list, questions 1-32. The pink and 
blue cells contain usable values that comply with the criteria from chapter 6.1, grey cells are 
not filled in, red hatched cells do not comply with the criteria, orange cells do not comply with 
the criteria due to the red hatched cell.  
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Table 35 Overview of data-table. All values for all questions that are filled in by the 
respondents. Part II (of in total IV parts) of the entire data-list, questions 33-60. The pink and 
blue cells contain usable values that comply with the criteria from chapter 6.1, grey cells are 
not filled in, red hatched cells do not comply with the criteria, orange cells do not comply 
with the criteria due to the red hatched cell.  
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Table 36 Overview of data-table. All values for all questions that are filled in by the 
respondents. Part III (of in total IV parts) of the entire data-list, questions 61-88. The pink and 
blue cells contain usable values that comply with the criteria from chapter 6.1, grey cells are 
not filled in, red hatched cells do not comply with the criteria, orange cells do not comply with 
the criteria due to the red hatched cell. 
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Table 37 Overview of data-table. All values for all questions that are filled in by the respondents. 
Part IV (of in total IV parts) of the entire data-list, questions 89-116. The pink and blue cells 
contain usable values that comply with the criteria from chapter 6.1, grey cells are not filled in, 
red hatched cells do not comply with the criteria, orange cells do not comply with the criteria 
due to the red hatched cell.  
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Table 38 shows the ranking of all features with their corresponding S-values in the last column. 
The S-values represent the preferred levels of the Features of the general group. The general 
group is an undifferentiated group. 
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Table 39: Shows the respondents that complies with the requirements of: rental class 1, 
rental class 4 &5, purchase class 1 and purchase class 4 &5.The calculations are according to 
chapter 6.5.  
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Table 40 shows an explanation of the values in Table 
41,Table 42 andTable 43. The values, filled in by the 
respondents, are calculated into the S-value per 
group. Above the example of the respondents that 
represent group rental class 1. 
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Table 41 An overview (first part of in total three parts) with all values of the respondents, that are used in the 
calculations. The numbers on the lines ‘S-value group’ represent the preferences of the levels of the features. An 
explanation of this table is given in appendix Table 40. 
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Table 42 An overview (second part of in total three parts) with all values of the respondents, that are used in the 
calculations. The numbers on the lines ‘S-value group’ represent the preferences of the levels of the features. An 
explanation of this table is given in appendix Table 40. 
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Table 43 An overview (third part of in total three parts) with all values of the respondents, that are used in the 
calculations. The numbers on the lines ‘S-value group’ represent the preferences of the levels of the features. An 
explanation of this table is given in appendix Table 40. 

 

 

Table 44 shows the outlier-line by multiplying for each group the median with 1,05. 
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Figure 19: Due to omissions in four questions of the questionnaire the order of the levels of the Features are reversed 
before calculation. The upper question, of the picture, (translated) as it is depicted in the questionnaire. From the 
‘highest level/most luxury level’ descending to the ‘lowest level/least luxury level’. The bottom question, of the picture, 
as it should have been depicted in the questionnaire. From the ‘lowest level/least luxury level’ ascending to the ‘highest 
level/most luxury level’. The two arrows on the left indicate the reversal of the levels. Same on the right side. In the 
upper question the chosen class is 4 (blue X). After reversing the chosen class becomes 2. It concerns the features  

 ‘Distance to Public Transport’ (questions 69, 70, 71, 72), 
 ‘Distance to Supermarket / Shopping Center’ (questions 73, 74, 75, 76), 
 ‘Comfort: Temperature in the Summer’ (questions 101, 102, 103, 104), 
 ‘Comfort Temperature in the Winter’ (questions 105, 106, 107, 108) 
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