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ABSTRACT
In Europe we can see a change in the social structure in the last period. Average life expectancy
has increased dramatically over the last 50 years. Because of the improved life situation and
advanced level of health care, older people are slower. With advancing age, the likelihood of
experiencing a variety of constraints such as visual impairment, reduced hearing or physical
ability increases. In such a life stage tenants are often forced to leave their long-term living space
because these homes can not serve "new" individual needs and the resulting personal protection
goal. This transition from the privacy of their home to the new environment often appears to be a
painful change. They will take their familiar and well-known surroundings, because their homes
can not be adapted to serve new needs. It must be the policy's role to create a new inclusive
social space and the requirement for architects and designers to create new goals for the design
of an adaptable environment. This is a comprehensive approach to the design of the outer and
inner space that could serve people even if there is an unexpected situation and changes in
movement and physiological limitations of older people. The contribution shows the results of
the survey conducted in Germany and Slovakia. In the survey respondents expressed their
opinion on what they considered important in creating an adaptive environment. Results are
processed graphically with explanation. The results were mainly for designers and developers of
the indoor environment. Based on the results of the questionnaire survey, studies of possible
modifications in the interior of the flats were then prepared. The contribution yielded these
results in three age groups of respondents; i. people aged 35, 50 and over 50.
Keywords: Demographic change; Barrier-free Design; Living Space; Quality of Life; Specific
Needs; Modular Home Design
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1. Introduction
The EU is experiencing demographic change, resulting in a change in the social structure.
People live longer and fertility decreases. This changing structure in Europe poses special
problems for designers and apartment builders. A new approach to real estate design must be
designed and implemented to suit the future needs of the people at all stages and to enable
residents to remain self-sufficient in the "house" for as long as possible. At the earliest stages of
the proposal, the typical requirements for each phase of the future citizens' future life must be
considered. This is especially true for people with special protection needs, such as those with
visual or hearing disorders. Spaces for different phases of life were dealt with by Brausch [1]. It
was based on its considerations under various regulations [2], [3] and also the Stockholm
Declaration of EIDD [4]. He also conducted a survey of how people can cope with different life
situations and how it affects their environment.
It is important that the survey highlights the importance of housing in European society. It is
clear that the house is more than protection against climatic conditions and individual retreats for
people and families. The way of living has changed in Europe. In most EU countries, it is
necessary to anticipate barrier-free when designing the home or working environment. [5]
Moving home is a crucial step in gaining personal independence. People tend to get involved
in designing their first home many times before it finally becomes reality. We anticipate the
different needs and desires that we then have to adapt, given the hard constraints of space and
money. We have to get rid of our "personal style".
The demographic trend changes the social structure in Europe, changing the medium and
long-term requirements for the development of residential users. For designers and homeowners,
it would be good to consult with these needs to avoid vacancies and to create customized living
spaces that will allow residents to stay independent as long as possible in their own home [6].
Therefore, it is necessary to use the rules for a barrier-free living environment [7], [8] already in
the proposal.
Demographic change is a primary issue in the EU, because it is becoming increasingly clear
that this change will create a diverse society. Those who take decisions in national parliaments
are called upon to take action. Changing the average age of a company, which has an
increasingly long life expectancy on the one hand, is on the other hand a lower birth rate.
Statistically, the average life expectancy of newborns in Europe increases each year by two to
three months. People live not only longer, but they also have increasing demands.
What is important for a survey is the definition of "barrier-free living space" [9], [10]. A
survey of contemporary literature and related media quickly shows that the concept of
availability is not clearly defined and is very versatile. Some differences in interpretation are due
to translation from English. The very concept of availability is not well defined; therefore,
several terms are used in the literature to represent it. Some terms are used for specific groups of
customers, such as elderly people or people with disabilities. All of these concepts are a concept
of availability and require a barrier-free design that is based on people's needs. (See Figure 1)
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Figure 1 Tree of definition used
The following terms "barrier design" and "design for all" are considered to be the same. For
consistency, the authors will use the term "barrier-free design" throughout the text. As a basis for
the design and construction of seamless housing, designers must take into account the specific
and individual needs of different user groups. Besides the basic requirements, it is necessary to
take into account the needs of persons with specific protection objectives. The behavior of a
person during life is characterized by different life stages and life requirements. Even a
temporary change in health, for example due to a sporting accident, may reduce the availability
of existing property that is not barrier-free. The fact that the limit of survival of the older age is
displaced is shown in Figure 2, which shows the demographic forecast of the population in
Germany in 2050. [11]

MEN

WOMEN

Figure 2 Population in Germany in 2050, X axis - thousands of inhabitants, Y axes - age [11]
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Architecture technology, including barrier-free, is often conducted with the concepts of
green, sustainable, and so on design. [12].
The World Health Organization (WHO) has developed a classification to describe the
functional health status, type and degree of disability, social disadvantage and relevant
environmental factors under the heading "International Classification of Functioning, Disability
and Health (ICF)".
A disability in the context of the ICF is the result of negative interaction between a person
with a health problem and contextual factors on that person‘s ability to function. The ICF term
disability is thus the generic term to cover any form of impairment.
The needs of people with disabilities are dealt with in various literatures. The area of the
kitchen with special requirements is in [13], [14], [15]. The special problems of electronics with
e - services and the use of computers are devoted to the [16], [17]. The general principles of
designing barrier - free spaces are at [18], [19], [20], [21], [22], [23]. The design of the inner
space for people with disabilities for different phases of life is dedicated to the source [24].
Social and multidimensional flats for the elderly are dedicated to authors in [25], [26], [27].
The most up-to-date information on this area of living space design for the remainder of 2018
is addressed in articles [28], [29] and [30].
In addition to living space suggestions for people with impaired movement, suggestions for
people with sensory abnormalities should also be considered. In the future, it will be possible to
activate the building, which means that buildings will be able to communicate with people using
digital information to understand existing barriers. This latest trend in this area is devoted to the
authors of the lectures [31], [32], [33], [34].
3. Materials and methods
As a method of research in this area, a questionnaire survey was conducted in two European
countries in Germany and Slovakia.
Within field research, questionnaires were distributed to people of different ages; both in
Germany and Slovakia.
The survey provides an overview of awareness regarding housing and living space. Based on
the replies to 13 questions, statements on opinion, needs, and manner of dwelling can be made.
The analysis of the results provides an interpretation of the needs and commercial viability of a
modular and flexible living space design for all phases of life.
The response to the questions by the subjects took place without a special introduction on the
topic of demographic change and its consequences on the design of living space. The
questionnaire is shown in Figure 3.
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Figure 3 Questionare
4. Discussion and results
Specialist specialists have been avoided because they are not representative of ordinary users
due to their high professional association.
Experts in the area were not addressed because they are not representative of ordinary users
due to their highly professional knowledge of real estate.The purpose of these questions is to
7
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confirm the arguments provided on the basis of the data reviewed, pointing to the need for a
modular and flexible design of living space for all phases of life. The three-page questionnaire
can be seen in Figure 3. The following statements can be taken on individual questions and the
results can be evaluated as follows.
Question 1: Which age group do you belong to?
The answers to the first question allow group members to be grouped into one of three age
groups. This differentiation is important for analyzing some issues, as it is to be expected that
different age groups will expect different life situations in the future and will have priorities for
other requirements. In particular, it is expected that there will be differences between the age
groups in response to the question of the expected technical aids.
Three age groups were provided:
- Up to 35 years
- 35 to 50 years
- More than 50 years

Participants in %

33%

49%

up to 35 Years
between 35 and 50 Years
more than 50 Years

18%
Figure 4 Classifications in age groups, participants of questionare in percent
Question 2: From your current perspective, would the possibility of a modifiable floor plan
represent added value?
In the second question, the participants were asked if the possibility of a modifiable floor
plan would represent additional value from their current perspective.
95% of the participants responded yes; only 5% no. This result shows the awareness within
society and the expressive desire for a flexible, adaptable living space and the resulting demand
for such.
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It can be assumed that the participants will choose in a future change of living space a
flexible floor plan over a fixed one, at least as long as the other prerequisites are similar.
Question 3: How important is it for you to be able to stay in your current living quarters in
spite of changing living situations?
The responses to this question clearly show (as they do in question 2) the wish of the
participants to remain in their living space as long as possible. For the real estate agent, this
means that if he or she offers a flexible, adaptable building suitable at all phases of life,
sustainable marketing and long-term stay of the user is likely.
If one combines the results for the replies very important and important, 91% of participants
wish to remain in the own four walls. Analysis of the responses shows that the replies less
important and unimportant are rarely used. Only 7% consider the possibility to remain in their
own living space to be less important and 2% unimportant.
These results are schematically illustrated in the following Figure 5.

Ability to stay in current living
quarters

2%
7%

very important
important

32%

59%

less important
not important

Figure 5 Ability to stay in the current living quarters
Question 4: Which changing living circumstances can you think of that require an
adaptation of your individual living space?
In the responses to this question, several circumstances are mentioned by the various age
groups depending on the phase of life. Those below 35 years of age often mention planning for a
family or changes in the employment situation. Those between 35 and 50 consider that children
will leave home soon. Those above 50 no longer require office rooms and consider the upcoming
need to take care of sick or disabled relatives. All these criteria have a direct effect on the space
requirements.
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Table1. Informative to separate the responses by age group
Age up to 35

Age 35 to 50

Age more than 50

Marriage
Child
Economic improvement
Illness
Accident
Job change

Becoming elderly
Increase of disability
Sudden illness
Recording a need relatives
Accident
Issue of childs

Visually impaired
Hearing impaired
Walking difficulties
Physical disable
Loss of partner
Dementia
Nursing personal
Room of no longer needed
Accident

Question 5: Which changes living circumstances could you foresee in the future requiring
an adaptation of your living quarters?
The responses to questions 4 and 5 were analyzed together. Here it is informative to separate
the responses by age group. This is illustrated in Table 1.
Question 6: Do your current living quarters allow a variable reconfiguration of the rooms?
Of the all participants 32 % answer yes and 54% no if consider their current living space to
be flexible. However, one needs to be aware that the interpretation of flexible can vary
significantly.
90%
80%
70%

All participants Yes
All Participants No

60%

Germany Yes

50%

Slovakia Yes

80%
54%

40%
30%
20%

27%

32%

10%
0%
%

Figure 6 Is your apartment flexible, adaptable?
Noticeable when analyzing the data for this question were the different responses between
Slovakian and German participants. It was seen that 80% of the participants from Slovakia
consider their current living space changeable, but only 27% of the German participants. It can
only be speculated whether Slovakian participants have a higher willingness to rebuild. Another
potential explanation could be the skeleton construction type buildings that have been erected in
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Slovakia in the last few decades, which have already formed the basis for flexible building.
These buildings enable an increased flexibility compared to other construction types. With this
construction style, the structural weight of the buildings is carried mostly by columns and dropstructures. Load-bearing walls, which are not changeable or only changeable with major effort,
are rarely present in this building style.
Question 7: In how far are you willing to pay a higher rent for an adaptable/barrier free
living space? How many percentage points can the costs be above the current market value
of a not adaptable/barrier free living space?
How important the participants consider a flexible and barrier-free living space can be seen
by their willingness to pay a higher rent.
Only approximately 12% of the participants are unwilling to pay a higher rent or costs for a
variable and barrier-free living space compared to an inflexible one. About 40% of the
participants would be willing to pay up to 10 percentage points more and another 40% up to 20
percentage points more. Approximately 9% were even willing to pay more than 20 percentage
points more than the standard price. With this willingness to pay more for a barrier-free and
variable living space, the users declare the value of these advantages. Surely this outcome also
mirrors the knowledge that the increased construction efforts come with increased costs.
Calculated for the length of stay in a building, the initially higher costs are certainly less than
the sum of the necessary rebuilding (if possible at all).

Figure 7 The willingness to pay a higher rent for an adaptable
Question 8: Which criteria are important for you in a good living area?
In this question seven parameters defining the location of the living space were provided,
multiple answers were possible. In addition a free text answer was possible under “other”.
11
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Figure 8 Criteria for a good living area
The results show clearly how important outside areas such as gardens and forests are for the
users. The need to move in nature is major. This is also confirmed in the other questions where
many participants wish for a garden, balcony, or terrace. At the same time, a central location is
also of importance. The presence of medical doctors, shops for daily needs, and an efficient
connection to public transport are considered part of a good living location. The availability of a
school and kindergarten is considered necessary by the younger participants. In the following
questions the participants from the higher age group also request a cross-generational living
space and a mixture of inhabitants of all age groups. As additional parameters a pool,
cafe/restaurant, and playground were mentioned.

Figure 9 Criteria for a good living area by age groups
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A detailed analysis according to age groups confirms the results obtained so far. All
responders below 35 and above 50 consider green areas-gardens, parks, forests-very important
for the choice of the location of their homes. All four criteria shown are considered to be very
important.
This clearly shows the desire to live in a functioning infrastructure with an efficient public
transport system, and this across all age and life phases. The house builder is well advised to
consider all these criteria during the planning and building of living space.
Question 9: Which importance do you attach to which furnishings when choosing your
individual living quarters?
This was a multiple choice question. The responses show which fittings are of special value
to the participants. Seen to be of high value is the presence of a bathroom with a ground level
shower stall, which is an excellent example of a demand that is independent of the age range and
provides an advantage for all. Likewise, the availability of a balcony or an outdoor sitting area is
in high demand. If necessary, it is of importance for the users to have an alarm system at their
disposal, which shows the demand for a secure living space.
The level constructions of the rooms with a sufficiently large area for keeping strollers,
bicycles, walking frames, wheel chairs, etc. are considered important as well, which should be
considered in the planning and construction of barrier-free living space. The presence of an
elevator is another major item. If not available from the start of building, the construction should
take into account the potential to retrofit an elevator. Remarkably, these features are in demand
independent of age, which shows that barrier-free equipment has advantages for all.
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30
26
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9

7
2
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2

4
1

0
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important

less importent
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Figure 10 Importances for choosing the individual living quarters
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Figure 11 Importances for choosing the individual living quarters by age Groups
Elevators and a barrier-free bathroom appeared to be very important for all age groups. The
groups below 35 and above 50 considered the availability of a balcony or terrace to be very
important. Also, in the prioritization of an emergency call system both age groups responded
similarly.
Question 10: How important are potential service offers to you?
The question regarding the importance of potential service offers was answered as follows:

Figure 12 The demand for potential service offers
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The availability of transportation services was the most demanded service, with 30
participants considering this very important. Nearly as many, 27 participants, see the offer of
food and catering as very important.
When assigning the relative importance of the questions, multiple answers were possible.
Assessment of the different age groups shows the specific priorities. Those below 35 consider
the services food, catering, and transport as very important. Obviously, what they currently
consider a luxury is often later on considered a defined need. However, this age group is also
sufficiently forward-looking to consider care services as very important. The group between 35
and 50 is less clear in considering something as very important. Relative importance is given to
catering, care, and shopping services. The group above 50 considers the care services as most
important. The other services are not seen as very important. Participants also mentioned
cleaning and laundry services as well as support for garden/outdoor area work.
Planners and designers should, early on, make potential tenants aware of the service offers
available. Finally, it has to be mentioned that these services are not provided by the landlord, but
can be a significant criteria in the choice of the location for a dwelling and can be a competitive
advantage.

Figure 13 The demand for potential service offers by age groups, Carsten Brausch
Question 11: Which technical supports are of special importance to you?
This question did not provide answers to choose from, but provided an opportunity to voice
the personal needs of the participants, who named the technical aids to be of special importance
to them. The following technical aids were mentioned:
•
•
•

High speed Internet access
Television access in several rooms
Environmental control
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• AAL
• Ground level shower stall
• Raised lavatory seat
• Elevator
• Emergency call
• Bath tub lift
• Stair lift
• Electronic window shutters
• Height adjustable bed
The responses show a degree of basic knowledge about the potential technical aids available.
Some technical aids for the realization of barrier-free living space, like the stair lift, are
mentioned several times. Other demands are described by the desired function, like the
environmental controls. Separated by age groups, it can be seen that those below 35 mostly name
the Internet, TV, and emergency call systems. Those between 35 and 50 as well as those above
50 mostly select elevator, stair lift, bath tub lift, and AAL. Those above 50 also chose handles in
the bathroom and height-adjustable beds. Throughout the whole questionnaire, well-known
technical aids like stair lifts or bath tub lifts are named.
It can be seen that there are demands which can be added with relatively little effort, but also
some which have to be considered early on in the planning and construction phase. In the
meantime, many more innovations are available on the market.
Question 12a: Which of the below-mentioned points are of special importance for you?

Items of Special Importance
Number of Participants
45
40
35
30
25
20
15
10
5
0

36
30

39

38

26

Figure 14 Items of special importance
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It can be seen that all suggested items are considered important by the participants. The most
frequently mentioned items are clear door width and emergency call systems. A well-illuminated
entrance area was also mentioned, which is an important note that should not be forgotten.
By the high value placed on the above answers, the participants display a comprehensive
awareness of barrier-free living space.
Question 12 a+b: Which prioritization would you give to these points?
The analysis of the prioritization shows that emergency call systems are considered to be the
most importance. For the second most important item, the answers are country-specific, with the
Slovakian participants mentioning broad parking slots and the German participants mentioning
clear door width. This again shows that barrier-free design must be taken into account in the
planning phase. In third place, a covered entrance and sufficient movement areas are mentioned.
All responses range closely together, which shows that all of these points have to be considered
in the realization of barrier-free design of living space.

step free
entrance
100
80
emergency call
system

sufficient
movements
possibility

60
40
20
0

broad parking
slots

covered entrance

clear door width

Green age more than 50 Years
Red between 35 and 50 Years
Blau young up to 35 Years

Figure 15 Special importance of the mentioned points: Prioritization by age groups [%]
For this question, a more detailed analysis separated by the prioritizations according to age
groups is helpful. In the radar diagram shown below, the various needs are clearly depicted. The
age group below 35 clearly prioritizes broad parking slots, a covered entrance, and an emergency
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call system. The age group between 35 and 50 favors, clear door widths, and the emergency call
system. The group above 50 emphasizes mostly sufficient movement’s possibility and a step-free
entrance; clear door widths. Emergency call systems, broad parking slots and a covered entrance
are considered equally important but are mentioned as third in priority.
It is clear that for different age groups the importance of the various needs is different.
Overall, the aim is barrier-free site development.
In the building of barrier-free living space, it is especially important to consider those
requirements that later cannot be adapted or can only be adapted with major effort, e.g., step-free
entrance, clear door width, and sufficient movement areas.
Question 13: Is there anything else you would like to mention as important for the longest
possible stay in your own living quarters?
This free-text question provides an opportunity for the participants to name important points
not specifically included. The following points were mentioned:
• Good neighborhood
• Clean, well-tended surroundings
• Good location
• Family contact
• Home care
• Cross-generational living
• Preservation of independent living
• Intercom with video screen
• Room for visitors
• Potential for private retreat
• Well-being
Here, the importance of the location and surroundings is stressed again. Besides the demand
for a green environment and sufficient infrastructure, the participants place high value on welltended surroundings and a good neighborhood. One participant referred to this as well-being.
High priority is also given to privacy and the preservation of independence.
5. Conclusions
Optimization results from the questionnaire evaluation and shows that participants have a
high level of awareness of the different stages of life and resulting changes in the life situation.
Different age groups expect specific changes in the life situation. Planning parenting is often a
key aspect for people under 35 while people aged 35-50 often consider moving an adult child or
relocating a relative in need of help more likely. Over 50 years of age are most concerned about
possible health disorders and have knowledge of possible solutions. This group has changed in
recent years - the number is rising and often in good financial condition, they are an important
goal for the real estate market. No longer satisfied with a small one-room flat, more than 50
years prefer:
18
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• Flexibility
• Innovations
• Independency
Health is not taken for granted and is considered of high value. However, most people
avoided linking the change in situation and resulting needs to age or disability. Everyone has a
well-developed, individual sense for what is good for them and what is of personal benefit.
The responses in the questionnaires clearly show the age-specific needs and uncover a
multitude of varying expectations. The number of potential occurrences increases the likelihood
of changes in living situation. Only an adaptable and flexible changeability of living space can
then assure the possibility to remain in one’s own dwelling for a long time. If you consider this
investigation as a basis for planning and the requirements mentioned, a good guideline for the
design of barrier-free and flexible living space can be drawn up. The desk research has already
shown the demand for variable, flexible living space. This field research confirms this and
stresses the need for barrier-free, flexible living possibilities. The next chapter shows the
feasibility and the possibility of a flexible floor plan design and explains this in examples.
Health is not considered to be obvious and is considered to be very valuable. Most people,
however, have avoided interconnecting the changing situation and resulting needs with age or
disability. Everyone has a well-developed, individual sense of what is good for them and what
personal gain is.
The answers to the questionnaire clearly show the needs of age and reveal different
expectations. The number of potential occurrences increases the likelihood of changes in the life
situation. Only an adaptable and flexible change of living space can ensure your stay in the
apartment for a long time. If you consider this investigation to be the basis for the planning and
the stated requirements, good guidelines for barrier-free and flexible living space design can be
developed. Table research has already shown the need for a flexible and flexible living space.
This field research confirms this and emphasizes the need for barrier-free and flexible living
opportunities.
Requirements for a barrier-free environment can easily be expressed through certain
principles that need to be met:
•
•
•
•
•
•
•
•
•
•
•

exterior, development of the building / free entrance area
entry to the ground without obstacles
larger entrance shelter
sufficiently clear door width (minimum 1.00 m)
automatic door opening
the handle / control is 85 cm high
ramp inclination at max 6%, planing railings and pillars / curbs, height of view 150 x
150 cm after 6 m
if board ramps are foreseen, plan a sufficient moving area in front of the door,
design with high contrast, flat heads and perceived areas,
areas with free movement 150 x 150 cm
provided sufficient light intensity
19
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•

if stairs are required for entry
The stairs can be designed to be easily visible by contrasting construction and should
be suitably tangible by placing a well-placed railing and attention area before the first
step.
• and others (according to the results of the questionnaire survey)
Similar principles apply to interior design. If possible, we will inform you in other articles
about the possibility of realizing the flexibility of the ground plan, the design of the flats for the
barrier-free apartment type and will be explained in the examples below. In addition to
suggestions for people with impaired movement, consideration should be given to suggestions
for individuals with sensory abnormalities. The approach described in the rules is the principle of
two senses. In addition to visual cognition (tactile), tactile (touching) and auditory (hearing)
knowledge is also used. The two-sided principle says that if two of the three senses are solved in
the building, it is considered as barrier-free for 90% of all users.
In the future, it will be possible to activate the building, meaning that buildings will be able
to communicate with people using digital information to understand the barriers present.
The aim is to enable all individuals to use their living space without difficulty and, most
importantly, without external assistance, by incorporating a barrier-free design.
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