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ABSTRACT 

Th is research draws attention to the number of singles 
that (might) struggle to get by due to disproportional 
housing costs in comparison totheir financial resources. 
In literature, two groups are frequently indicated as 
vulnerable households with regard to payment problems: 
tenants belonging to the target group of social housing 
and households relying on one income. The latter 
group consists primarily of one-person households. 
The substantial percentage (36%) of singles among all 
households, which shall continue to ex pand until 2050, 
underlines the importance of gaining insight into the 
capacity of one-person households to afford housing. 

Th is thesis explored the field of housing affordability 
which expresses the challenge each household facesin 
balancing the costsofits housing on the one hand, and 
its non-housing expenditures on the other hand within 
the constraints of its income. The goal of the thesis was 
to find a solution tobring more balance between income 
and housing costs of singles. The specific objectives were 
formulated as follows: 

(1) Analyzing housing affordability for one-person 
households in the social rentalsector (Research phase) 

(2) de veloping new affordable housing* concepts for 
the target group; in order to offer measures for social 
landlords to guarantee affordability of housing for the 
growing group of one-person households. (Development 
ph a se) 

The conceptual model in tigure 1 shows the information 
needed to achieve the eventual goal: developing new 
affordable housing concepts for people living alone. 
The first step considered life course phases of singles. 
A distinction has been made in different positions in 
life to establish subgroups with more homogenous 
characteristics. These 'tenant profiles' we re used in the 
remainder ofthe research . The second step examined 
current housing costs of one-person households, their 
income level. and their non-housing expenditures. The 
relation between these variables and the life course 
phases is depicted as dotted line. Th is line represents a 
relation which is also influenced by other, external factors. 
To illustrate, income was expected to be related to the 
position a single attained in life. However, otherfactors 

* Affordable housing is defined as housing that enables tenants with an 
income below €34.229 to meet all modest but adequate expenditures 
by NIBUD. 
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such as the present financial crisis have a large influence 
on income as wel I. Camparing the three variables allowed 
assessing one's ca pa city to meet bath housing casts and 
non-housing casts. Consequently, it became clear what 
can be considered affordable for people living alone. 

Subsequently, two steps were taken. Firstly, gathered 
information on housing affordability revealed what casts 
componentscan beseen as key elementsof affordable 
housing. The contribution of each casts component has 
been studied to find out what elementscan be adjusted 
most effectively to reduce total housing casts. Parallel 
to this analysis, housing needs and preferences of the 
subgroups have been mapped. Th is information was 
needed in the development phase. Gained insight into 
cast reducing key elements and housing preferences set 
the preconditions for developing new affordable housing 
types for singles. 

Th is model was translated into the following research 
questions: 
Main question 

How can housing associations provide affordable 
residency for peop/e living alone in the social housing 
sector in the region of Eindhoven? 

Sub questions 
1. What subgroups among singles can be 

distinguished? 
2. To what extent are present housing casts affordable 

for the target group? 
3. What can the target group currently afford regarding 

housing casts? 
4. To what extent are future housing casts affordable for 

the target group? 
5. Which housing casts elements can be reduced most 

effectively? 
6. What are the housing preferences of the target 

group? 
7. What new types of affordable housingare suitable for 

the target group? 

The target group consistedof singles with an income 
below the income threshold of the social housing 
sector. In 2013, this threshold is set at €34.229. Tenants 
belonging to this group are confronted with the highest 
housing casts in comparison totheir income. The 
research primarily focused on tenants living in Eindhoven, 
Veldhoven & Waalre. Th is region wasselectedas specific 
case. Though, outcomes were compared to national data 
in order to make this study relevant on nationallevel as 
wel I. 

Figure 2 presents the thesis outline. The thesis is divided 
into three sections: a research phase, a development 
phase, and an evaluation phase. 

SECTION I RES ARCH PHASE 
The research phase consistedof a secondary data 

A
., 
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analysis. As for this quantitative analysis, three different 
databases were used. Firstly, databases oftwo housing 
casts studies of Interface (a research institute at the 
Faculty of the Built Environment at the TU/e) were 
merged and repurposed as representative sample of 
households from Eindhoven, Veldhoven & Waalre. The 
initia I purpose of the survey data was to examine housing 
affordability for tenants and home owners in the region 
of Eindhoven. The results are presented in Woonkosten 
in Beeld' (Leussink & Smeets, 2012), and Woonkosten 
nu en in toekomst' (Leussink, Smeets & Tijssens, 2012). 
To ensure relevanee of this study on a larger scale, the 
national database afWoononderzoek Nederland 2012 
(Ministerie van Binnenlandse Zaken en Koninkrijksrelaties 
[BZK] & Centraal Bureau voor de Statistiek [CBS], 2012) 
has been involved as well. Woononderzoek Nederland is 
a large scaled research with a sample of approximately 
70.000 respondents conducted every 3 to 4 years. As for 
this thesis, the target group has been selected among all 
respondents. In other words, all households who did nat 
meet the following condition were filtered out: one
person households with an income below €34.229 who 
currently reside in a social rental dwelling. 

SUBGROUPS 
At first, a classification methodology was created 
tofarm homogenous segments among the singles 
based on age, level of education, and main income 
source. Classification was expected to allowaddressing 
specific housing needs and income perspective of each 
distinctive group. The dominant profiles were selected as 
target groups. The resulting groups are starters (15-30), 
low educated earners (30-65), high educated earners 
(30-65), the disabled (30-65), retirees (65-80) and old age 
retirees (>80). Together, they represent 90% of the one
person households belonging to the merged samples 
of Eindhoven, Veldhoven & Waalre. In addition, the six 
subgroups re present 82% of the national sample. On 
nationallevel, a subgroup of mid-aged (30-65) one
person households who receive social assistance was also 
indicated as relevant subgroup. 

HOUSING AFFORDABIUTY 
Subsequently, housing casts were analyzed. The current 
levels for rent, service casts, and additional casts (energy, 
water & taxes) were described separately. In 2012, 
one-person households within the social rental sector 
with an income below €34.229 paid €478 on shelter. In 
Eindhoven, Veldhoven & Waalre, the average is €520. The 
largest part is covered by rent: €393 and €330 based on 
regional and national data respectively (after deduction 
of Housing Benefit). The second largest cast element 
concerns energy. Average energy casts are €1 00 on 
regionallevel and €1 08 on nationallevel. 

Housing affordability was examined per group by 
applying the residual income approach. Residual income 
is the remainder of one's disposable income after housing 
casts have been paid. By camparing the residual income 
to minimum expenditures one is expected to do, insight 
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in the social housing sector in the region of Eindhoven? 



has been gained into affordability of current housing. The 
norm used forthese expenditures was the 'modest but 
adequate' standard, determined by the Nationallnstitute 
for Family Finance lnformation [NIBUD]. U navoidabie 
expenditures are in.cluded supplemented with budget 
to prevent social exclusion. The modest but adequate 
standard for one-person households < 65 years of 
age is €695 and €669 for one-person households > 65 
years of age. The outcomes showed that starters and 
the disabled and are the most vulnerable subgroups 
regarding housing affordability. The remaining four 
groups have less adverse outcomes. Nevertheless, 34% 
of all respondents have be indicated as households who 
potentially experience payment problems. Their income 
is insufficient tomeet minimum expenditures as well 
astheir current housing costs. Many of the vulnerable 
households are even unable to afford minimum housing. 
Minimum housing has beendefinedas minimum rent 
of €222, 18 supplemented by average additional costs 
of €130 resulting in a total of €352. Th is amount can be 
considered unaffordable for households with an income 
below approximately €1.000. Basedon both regional 
and national data, it implies that 20% ofthe target group 
has an insufficient income to meet minimum housing. 
These results underlined the important to search for new 
housing concepts. Costs have to be lowered significantly. 
Conventional housing appeared not to be affordable. 

Whether or nota household truly experiences payment 
problems is influenced by income fluctuations, personal 
expenditures, and additional financial resources. 
Therefore, it re ma ins a personal matter what the target 
group truly can afford. 

FUTURE HOUSING AFFORDABILITY 

Next, future housing costs have been examined in order 
to assess the relevancy of housing affordability in the next 
5 to 1 0 years. Whereas 34% of the one-person households 
might not be a bie to afford their current residency, 
housing costs are expected to grow significantly. Recent 
studies showed that most housing associations apply the 
highest annual rent increment to compensate previously 
made unprofitable investments and charges such as the 
land lord charge. As a result, average rent in Eindhoven, 
Veldhoven & Waalre is expected to reach a rent level of 
€517 after 5 years (based on current average rent of €431. 
In addition, mutations will be utilized to increase rent 
by 22,8% on average in Eindhoven in ordertomeet the 
intended rent levels as percentage of maximum allowable 
rent. The number of'inexpensive' and 'affordable' 
dwellings can consequently decrease. Simultaneously, 
additional costs will grow. After five years, energy costs 
are expected to have reached an average amount of €137 
per month. As a result, total housing costs excluding 
Housing Benefit becomes €687. To sum up, the number of 
'vulnerable' households shall grow during the next years. 

KEY ELEMENTSOF AFFORDABLE HOUSING 

Affordability findings supported the need for new, 
affordable housing. The target has specifically been set 

at new housing types, because housing costs have to 
be lowered significantly. In order to co me up with a new 
affordable housing concept, key elements of affordable 
housing were indicated. First of all, rent should be 
lowered which can be accomplished by r:noderation 
of construction costs and exploitation costs. Secondly, 
energy costs are essential to address. Especially their 
unpredictable (high) impact in the future makes it 
important to lower energy costs. Water costs and taxes 
were not (yet) indicated as key elements due totheir 
small share within the total of housing costs. Thirdly, 
housing related costs (television & internet, inventory & 
maintenance, and cleaning) were indicated as potential 
key elements. These costs cover 21% of the modest but 
adequate expenditures. Consequently, it seemed worthy 
to study the possibilities to reduce these costs. Finally, 
lasting affordability was added to the key elements. New 
housing should remain affordable on the long term. 

HOUSING PREFERENCES 

Housing preferences and the willingness to make 
compromises were analyzed to find a housing solution 
which is appealing to the target group. In order to reduce 
costs significantly, it seemed likely that compromises 
have to be made. Literature showed that households 
are primarily willing to make compromises regarding 
size, foliowed up by preferences regarding outdoor 
space, layout of a dwelling, and date of construction. As 
for the revealed preferences of the subgroups, several 
similarities were found. This finding undermined the 
relevanee ofthe six subgroups.lnitially, a framework 
was established basedon the assumption that different 
positions in life would result in distinctive needs. Variation 
appeared to be limited on the contrary. The only aspects 
that revealed distinctive favors are type of dwelling and 
outdoor space. Whereas variation between subgroups 
was less than expected, variation within subgroups was 
larger than intend ed. Subgroups appeared to be not 
unanimous in preterred type of dwelling and outdoor 
space. The sa me accounts for favored size, which showed 
a large distribution. The validity of the subgroups has 
therefore been questioned. lt seemed that especially 
age has a large influence on housing preferences. Both 
retirees have distinctive needs in comparison to the other 
groups. The group of elderly clearly shows preferences 
related to physical impairments and need for care. This 
natura I relation accounts as well for part of the disabled 
who might have physical impairments. Another aspect 
influencing the relevanee ofthe subgroups is theirfuture 
perspectives. lncome growth and changing household 
composition were expected to make affordable housing 
only temporary for especially starters and high educated 
earners and toa smallerextent for low educated earners 
and the disabled. However, none of the subgroups 
knows certainly for how long they will be in need of 
affordable housing. As a consequence, new housing 
had to be treaded as more or less lasting solution for 
every subgroup, which required adequate quality levels 
of housing for all subgroups. Finally, the relevanee of 
the subgroups was questioned due to the rise of a new 



segment: immigrant singles. 
Basedon these insights, the choice has been made 
to eliminate the subgroups for the remainder of the 
research. lt was regarded unnecessary to address the 
subgroups separately. As a result, it was perceived most 
useful to continue the search for affordable housing by 
creating a generic solution. 

SECT\ON DEVELOP" N PHASE 
The objective of the development phase was to co me up 
with a generic, affordable housing concept for the target 
group. 

NEW CONCEPTS 

Firstly, the key elementsof affordable housing were 
addressed separately. For each element, solutions are 
put forward. Additionally, two brainstorm sessions 
we re organized to gather new ideas for 'cheap' hou sing. 
Participants (mainly singles) with no particular knowledge 
concerning the housing market were selected to 
stimulate thinking out of the box. These participants 
did not represent a certain group among singles. The 
participants we re asked toshare their ideas regarding 
lowering housing costs. These ideas were combined 
with the solutions addressing the key elementsin 8 
concepts: Low cost housing, built it yourself, compact 
houses, self-sufficient houses, sharing, resizing current 
stock, cohousing, and social work. The concepts were 
tested with regard to suitability for the target group. Both 
sessions did not result in innovative, feasible concepts. 
The focus therefore remained on addressing the 5 key 
elementsof affordable housing. As a consequence, a 
combination of prefabrication, resizing the stock, self
sufficient houses and sharing wasselectedas means 
to achieve affordable residency. This combination was 
labeled: efficient housing. 

NEWLY BUILT EFFICIENT HOUSING 

Possibilities were examined to implement a combination 
of prefabricated, self-sufficient housing with potentials 
to reduce housing related costs. Prefabrication proved 
to result in smaller construction costs. Of more interest 
was the finding that a partly prefabricated energy-zero 
dwelling can be built for less than €1 00.000 (excluding 
VAT). These construction costs are less (3%) than 
construction costs oftraditionally built dwellings which 
correspond with current statutory minimum standards. 
Th is was perceived as a surprising finding . Whereas a 
zero-energy dwelling sounded like a long way off for 
the social housing sector, it appeared that innovations 
are actually further ahead than expected. As a result, an 
energy-neutral dwelling is not as unrealistic for the target 
group ofthis thesis as expected before. A great number 
of low cost energy neutral housing concepts appeared to 
exist of which multiple concepts have been built al ready. 
Unconventional construction methods (industrialization 
of the process) re sult in surprisingly low construction 
costs. The only disadvantage is that the concepts 
primarily rely on solar energy which requires a large roof 

surface in comparison totheliving area.lt is therefore 
not possible to stack multiple (>3 layers) dwellings (yet). 
Alternative green energy sources, such as wind power or 
biogas, are often hard to implementin an urban area. 

Based on the existing zero energy concept 'Ca sa Vita' of 
KlaassenGroep, affordability of energy neutral housing 
has been assessed. Calculation of the NPV revealed 
that it could potentially result in total housing costs 
of approximately € 277 for tenants below the Housing 
Benefit threshold, provided that housing would be 
implemented as two stacked layers insteadof a single
family dweil ing. The outcome of € 277 is significantly 
smaller than current average housing costs and even 
less than the total monthly costs for minimum housing 
as described before. Subsequently, layouts have been 
created to show that the dominant preferences of the 
target group can be met by newly built efficient housing. 
In addition, facilitation of shared internet & TV and a 
joined laundry room can help to moderate housing 
related costs. 

MAKING EXISTING HOUSING EFFICIENT 

Parallel to the possibilities of new housing, 
implementation of efficient housing by adjusting the 
stock has been studied. Even though households used 
to be larger in the past, dwellings size is currently at its 
highest value. Th is finding supported the idea of resizing 
the stock. Especially single-family dwellings in the social 
rental market (1 01 m2 on average today) are sufficiently 
large to be split into accommodation for two households. 
A more in-depth study to the floor space preferences of 
the target group pointed out that those whohave the 
intention to move within two years prefer an average size 
of 60m2

• As a result, an apartment of approximately 50 
m2 was perceived as appropriate solution, provided that 
tenants are truly willing to make size compromises. The 
ground floor apartment of a split-single family dwelling 
can be made accessible by less mobile households. The 
upper level is suitable for young and mid-aged singles. 
An energy neutral renovation will additionally be needed 
to make tenants independent of growing energy prices. 
Calculation ofthe NPVof an renovated, split single-family 
dwelling revealed that it could potentially result in total 
housing costs of approximately € 273 for tenants below 
the Housing Benefit threshold. 

Finally, long term affordability of newly builtand 
renovated efficient housing can primarily be guaranteed 
by excluding affordable housing from annual income
dependent rent increment and rent add-ons after 
mutations, and by applying a 'doorstroomcontract' that 
stimulates availability of affordable housing to those in 
need. 

SECTION I EVA UA ON p, ASE 
lt has been concluded that a substantial part of the 
one-person households in the social rental sector indeed 
encounters disproportional housing costs in comparison 
totheir financial resources. 



The following recommendations were provided to help 
housing associations to deal with the challenge to keep 
housing costs affordable for vulnerable households: 
1. Differentiation of annual rent increment 
2. Differentation of rent as percentage of maximum 

allowable rent 
3. lmplementation of energy-efficiency measures 
4. Impravement of informing tenants on available 

financial assistance. 
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I 

INTRODUCTION lmagine the Netherlands in 2030:"people come tagether 
toshare the catch of the day. After years of reduction 
and cutbacks, Europeis doing well in 2030 and so are 
The Netherlands. The Dutch have their country lined up, 
wh ile taking care of the aging pop u lation and increased 
casts for food and resources. Bes i des Logistics, Trade, 
Water Managementand Design, bath the real estate and 
the construction sector are doing wel I, mostly because 
of successful process innovation. The Dutch knowhow 
to collaborate beyond sector borders and how to keep 
cast~ dovvn to get the Dest results ror all. lilere IS more 
demolishment and new development than there is 
rebuild and renovated . The collective takes care of weak 
fellow citizens and not only ftnancially. Social security 
is personalized to the max. Social Housingis social 
in deed " (!den burg & Schweitzer, 2013). An exceptionally 
positive but therefore not implausible future presented 
by BeBright en Finance ldeas in Sociaal Wonen 2030. 
A welcome future; though , today's situation indicates 
a large gap between bath worlds that needs to be 
overcome. 

11 



I I BACKGROUND INFORMAT ON 
Today, almast a quarter (24,2%) ofthe European Union 
pop u lation is at risk of poverty or social exclusion 
(Eurostat, 2012). Th is means an increase of 3.5 million 
persons si neethestart of the economie crisis in 2008. 
Persons at risk are part of a household with either (1) a 
disposable income below 60% of the national median 
equivalised disposable income*, (2) their living conditions 
are constrained on severallevels (they can nat afford to 
keeptheir homes adequately warm for instance), or (3) 
adults withintheir households work less than 20% aftheir 
total work potential (students are excluded). The number 
of people at risk in the Netherlands is less extreme but still 
substantial. Th at is, 16 per cent of the Dutch population 
might be confronted with poverty or social exclusion 
according to Eurostat (2012). This percentage equals 2.7 
million Dutch citizens whoare tinancially and thereby 
socially vulnerable. 

1.1.1 HOUSING AFFORDABILITY 

The tinancial situation of households is directly related 
totheir ability to obtain adequate housing. One of the 
'requirements' of poverty is formulated as constrained 
living conditions. Households at risk of poverty might 
be struggling to cape with monthly housing casts. 
Today's Dutch situation regarding housing affordability 
is reflected in the results of'Woononderzoek Nederland 
2012' (Ministerie van BZK & CBS, 2012), a large scaled 
research conducted every 3 to 4 years focusing on the 
housing market A representative sample, namely 70.000 
respondents, is interviewed. This research depicts, among 
other things, current housing casts, consisting of rent, 
additional casts (energy, water & taxes), and service casts. 
The results show that housing casts within the rental 
market have increased 2% since 2009. On the contrary, 
the average disposable income oftenants declined by 
6%. Decreasing income is partly the result of growing 
unemployment and di mi nishing income derived from 
capita I. Especially thema in target group of social 
land lords, households with an annual income below € 
34.229 (an annually established threshold), appears to 
spend a large amount of their disposable income on 
housing casts. Sixty percent of these households spend 
more than 35% aftheir disposable income on housing. 
Moreover, almast 20% of these households spend 
more than 50% aftheir disposable income on housing. 
Within the buyers' market, affordability of housing has 
decreased as well; though, toa smaller extent. Housing 
casts have increased 1 o/o since 2009. Compared to tenants, 
home owners are on average confronted with a smaller 
decrease (3%) of disposable income. Of more interest is 
the different impact of housing casts for bath tenants 
and home owners. Th at is, tenants spent on average 11 o/o 

*The equivalised disposable income is the total income of a household, 
after tax and other deductions, that is available forspending or saving, 
divided by the number of household members converted into equalized 
ad u lts; household members are equalized or made equivalent by 
weighting each according totheir age, using the so-ca lied modified 
OECD equivalence scale {Eurostat, 2012} 
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more income on housing casts in 2012 (appendix A). 
Th is concerns in particular social housing entitled people 
as described before. Therefore, it can be said that social 
tenants are the most vulnerable group regarding housing 
affordability. 

On regionallevel, research regarding housing casts 
is conducted as well. One of these studies focuses on 
tenants in affordable housing in Eindhoven, Waalre & 
Veldhoven. In line with Woononderzoek Nederland 2012', 
research institute Interface shows in 'Woonkosten in 
Beeld' (Leussink & Smeets, 2012) and in Woonkosten nu 
en in de toekomst' (Leussink et al, 2012) that especially 
tenants are confronted with large housing casts in 
comparison totheir income. In particular one-person 
households aged between 30 and 74 years and single 
parent families are highlighted fortheir large housing 
casts ratios. These two household types are confronted 
with housing casts covering 40% or more of their income. 
People living alone can beseen as vulnerable due totheir 
solely rel ia nee on themselves for income. 

1.1.2 ONE-PERSON HOUSEHOLDS 

lt is especially of interest to further investigate housing 
affordability for one-person household, because the 
number of singles increases signiticantly. Th is change 
of household composition is currently most visible in 
large Dutch cities, where a majority of the one-person 
households is concentrated (see tigure 3). In the four 
largest municipalities, namely Amsterdam, Rotterdam, 
Den Haag, and Utrecht, more than 50% of all households 
will consist of singles in 2025 (Jong, 2007). The riseis 
expected to continue until 2050. By 2050, 44% of the 
Dutch households will consist of one-person households; 
currently, they represent 36% of all households. 
Major causes areaging ofthe population, endings of 
relationships and the individualization of society. Several 
rural areas will be confronted with the largest growth (see 
tigure 3). This is mainly the effect of aging which implies 
that more elderly shall be widowed and willlive alone. 
Furthermore, elderly at age remain independently toa 
greater extent nowadays. The increase of elderly living 
alone is expressed in tigure 4. As can be seen, the two 
upper age cohorts (65-79 and 80+) are expected to show 
the large st growth. The rise of singles belonging toother 
age categories will be moderate. To illustrate, the number 
of singles between 40 to 64 years of a ge increases by 
only 0.2 million, mostly due to break ups. Though, it is 
of importance to note that this cohort will remain the 
largest. The only cohort continuing at the samelevel are 
young singles (15 to 39 years of age). 

More remarkable is the growth of non-western immigrant 
singles. An addition of 150.000 households is predicted, 
meaning an increase of 60% which is al most twice 
as large as the growth of native singles (Ruimtelijk 
Planbureau [RPB), 2006). Th is development will especially 
take place in suburbs. However, the expected 400.000 
immigrant singles in 2025 only cover a small part ofthe 
entire group of one person households. 
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1.1. 3 EINDHOVEN. VELDHOVEN & WAALRE 

In accordance to national trends, the number of singles 
in the region of Eindhoven will increase (see figure 6).1n 
2030, 39 o/o of the households within Eindhoven region 
are expected to be singles (Verbruggen ~ Galama, 2012). 
Currently, one-person households account for 34 o/o of 
all households. The outcome of this trend is more or less 
two-fold: developments in Eindhoven are in contrast 
to developments in suburbs and rural areas. Eindhoven 
al ready encounters a large share (47%) of one-person 
households.ln addition, the number of young singles 
is above national average because of the educational 
facilities in this city. A majority of the students represent 
one-person household. In the suburbs and the rural 
areas, the age structure is more unbalanced. Aging 
and dejuvenation ofthe popuiatien causes a dominant 
increase of elderly living alone (Verbruggen & Ga lama, 
2012).1n particular the group of elderly above 80 years of 
age continues to grow. 

Eindhoven, Veldhoven and Waalre are three municipalities 
in the South of the Netherlands in the province of Noord
Brabant (see figure 5). Together, the three municipalities 
cover an area of 143 km2

• Eindhoven is the fifth largest 
city ofthe Netherlands.lt is a fermer industry city which 
is currently known for its technology based economy 
and design activities. The city accommodates several 
Academies and the University ofTechnology Eindhoven. 
Veldhoven and Waalre are suburban areas. Waalre 
in particular is dominated by green living. The three 
municipalities are part of region SRE (Cooperation Region 
Eindhoven). SRE includes 21 municipalities, namely 
Asten, Bergeijk, Best, Bladel, Cranendonck, Deurne, 
Eersel, Eindhoven, Geldrop-Mierlo, Gemert-Bakel, Heeze-

Leende, Helmond, Laarbeek, Nuenen, Oirschot, Reusel
De Mierden, Someren, Son & Breugel, Valkenswaard, 
Veldhoven, and Waalre. The region accommodates 
approximately 733.000 citizens (Verbruggen & Gala ma, 
2012). 

The number of inhabitants of each municipality is 
presented in table 1. As described before, almest half of 
Eindhaven's households are singles. In Veldhoven and 
Waalre, the number of one-person households is near to 
30%. However, due to ageing of population, the number 
of singles in the suburban areasis expected to grow toa 
larger degree than in Eindhoven (Verbruggen & Ga lama, 
2012). Th is development is reflected in the current age 
distribution of one-person households, see figure 7. In 
Veldhoven and Waalre, most singles are at least 50 years 
old, whereas Eindhoven accommodates many young 
aged singles. 

The social housing stock of Eindhoven consistsof 40.038 
units. In Veldhoven and Waalre, 4.733 and 1.184 social 
dwellings are located respectively. Percentages of the 
entire housing market are presented in table 2. Similar 
toether large cities, Eindhoven has an above average 
number of social dwellings. Of Amsterdam's housing 
stock, for instance, 61 o/o consistsof social dwellings (Het 
Parool, 2013). Th is is the result of the pull factor of cities 
on low income households. Suburbs Veldhoven and 
Waalre, on the contrary, have a social housing stock below 
national ave rage. Especially Waalre is dominated by home 
ownership. 

The social housing market is summarized in more detail 
in table 3. Social dwellings are categories by four rent 

FIGURE S Location of Eindhoven, Veldhoven & Waalre wirhm Noord-Brabant 



TABLE I Number of inhabnants 1n Eindhoven. Veldhoven & Waalre 

SOURCE: C BS (20 13a) 

lnhabitants One-person 
(2013) households (2012) 

Eindhoven 218.433 51.484 (47%) 

Veld hoven 44.092 5.613 {29%) 

Waalre 16.725 1.992 (28%) 
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classes. The first one is labeled 'inexpensive'. The second 
classis labeled 'affordable: The third range is classified 
as 'expensive: Finally, the last cl a ss exists of free sector 
dwellings. €681 ,02 is the upper threshold for receiving 
Housing Benefit The table shows that most social 
housing belongs to the second rent category, 'affordable' 
rent. The number of'inexpensive' dwellings in Veldhoven 
and Waalre is quite smal I. In Eindhoven, on the other 
hand, more dwellings are 'inexpensive: 

The rent categories in table 3 were va lid in 2011. The 
current levels are: 

lnexpensive < €374,44 
Affordable €374,44 - €574,35 
Expensive €574,35 - €681 ,02 
Free sector > € 681,02 

1.1.4 DEVELOPMENTS OF HOUSING COSTS 

Several housing costs related developments underline 
the relevanee of this research. At first, nationwide 
measures are taken to reduce the effects of the economie 
crisis; measures which negatively influence housing 
affordability. An example is the landlord charge of €50 
million (Aedes, 2013a). Th is charge is appointed to social 
landlords, primarily to generate income for the state. 
A currently published report of Waarborgfonds sociale 
woningbouw [WSW] (2013a), an independent institute 
supporting financing of social properties, states that the 
landlord charge will result in rent increase. Corporations 
shall take action to overcome the crisis and the described 
charge. One of their measures is to increase rents. During 
the period of 2013-2017, the average monthly rent of 
social dwellings is expected to increase from €441 to €543 
(WSW, 2013a) . lt should be noted that these rent levels 
are only prognoses. An additional measure taken by the 
state is income-dependent rent increase. This measure 
allows housing corporations to increase their rents by 
an additional1 ,5% to 4%, depending on a household's 
income. The smallest percentage is appointed to the 
primary target group of housing associations, those with 
an income below € 34.229. Even though 1,5% is rather 
smalland it might (partly) be covered by Housing Benefit, 
the lower i ncomes will be affected too. Every euro might 
count for certain households. Moreover, households 
whoare not entitled to Housing Benefit might be the 
ones suffering the most. Finally, several uncertain factors 
can influence future housing costs: inflation, energy 
prices, taxesen water prices. Intlation determines the 
maximum annual rent increase. Future prices for energy 
and water are unreliable as well. Especially energy prices 
are expected to grow. This prediction is also reflected in 
'Woon kosten nu en in de toekomst: Leussinket al. (2012) 
estimated future housing costs basedon three scenarios. 
The worst scenario encounters an annual increment of 5% 
on top of inflation. 

To sum up, housing affordability might beunder pressure 
for certain households. Enriching the income of these 
groups (for instanee by subsidies) is unwanted at a time 
of cut-backs. However, possibilities to reduce housing 

16 

costs can be studied. Existing housing appears to result 
in high costs seen against financial resources of singles. 
40 percent or more of their income is currently spent on 
shelter according to Leussink & Smeets (2012). Th is thesis 
will, conse.quently, investigate the options to reduce 
housing costs by developing new affordable housing 
types for the selected target group of one-person 
households. 

I 2 Kt~t::ARCH CB ECT !VE 
The objective of this research is: 
(1) Analyzing housing affordabi/ity for one-person 
households in the social rental sector. Subsequently, 
(2) developing new affordable housing concepts for 
the target group; in order to offer measures for social 
landlords to guarantee affordability of housing for the 
growing group of one-person households. 

The target group consistsof singles with an income 
below the income threshold of the social housing sector. 
In 2013, this threshold is set at €34.229. Corporations 
are obliged to appoint at least 90% of their dwellings to 
households with an income below this limit. As described 
before, tenants belonging to this group are confronted 
with the highest housing costs in comparison totheir 
income. The research will primarily focus on tenants living 
in Eindhoven, Veldhoven & Waalre. In order to make this 
research relevant on nationallevel as well, outcomes will 
be compared with national data. 

The second objective includes the term 'affordable hous
ing: For the purpose of this thesis, the term has been de
fined as housing that enables inhabitants tomeet all mini
mum required non-housing costs. lt is of great importance 
that households can fulfill minimum non-housing expen
ditures to prevent social exclusion. 

1\J r ;:>• IJ AL F P.AIVI E: .'v RK 
The model in figure 8 shows the information needed to 
achieve the eventual goal: developing new affordable 
housing concepts for people living alone. The first step is 
to consider the life course phases of singles. By making 
a distinction in different positions in life, subgroups with 
more homogenous characteristics can be established. 
These 'tenant profil es' shall be used in the remainder of 
the research. The second step examines current housing 
costs of one-person households, their income level, and 
their non-housing expenditures. The relation between 
these variables and the life course phases is depicted 
as dotted line. This line represents a relation which is 
a lso influenced by other, external factors. To illustrate, 
income is expected to be related to the position a single 
attained in life. However, other factors such as the present 
financial crisis have a large influence on income as well. 
Comparing the three variables allows assessing one's 
ca pa city to meet both housing costs and non-housing 
costs. Consequently, it will become clear what can be 
considered affordable for people living alone. 



Subsequently, two steps need to be taken. Firstly, 
gathered information on housing affordability will reveal 
what costs componentscan beseen as key elements 
of affordable housing. The contri bution of each costs 
component can be studied to find out what e_lements 
can be adjusted most effectively to reduce total housing 
costs. Non-housing costs might be useful to address as 
wel I. Parallel to this a na lysis, it is required to map housing 
needs and preferences ofthe subgroups. This information 
will be needed in the development phase. 

Gained insight into cost reducing key elements and 
housing preferences will set the preconditions for 
developing new affordable housing types for singles. 

1.4 R.ESEARCH QUESTIONS 
Based on the conceptual framework, a ma in research 
question and 7 sub questions can be formulated. 

Main question 
How can housing associations provide affordable 
residency for peop/e living afone in the social housing 
sector in the region of Eindhoven? 

Sub questions 
1. What subgroups among singlescan be 

distinguished? 
2. To what extent are present housing casts affordable 

for the target group? 
3. What can the target group currently afford regarding 

housing casts? 
4. To what extent are future housing casts affordable for 

the target group? 
5. Which housing casts elements can be reduced most 

effectively? 
6. What are the housing preferences of the target 

group? 
7. What new types of affordable housingare suitable for 

the target group? 

i 5 ME HODOLOGY 
The research phase consists of a secondary analysis of 
quantitative data. A secondary analysis involves the use of 
existing data. In order to answer the research questions of 
this thesis, it is needed to gather information on income 
and housing costs of one-person household. Th is informa
tion is available in databases of prior studies. 

Life course phases 

lncome 

Housing preferences 

FIGURE 8 Conceptual fr amework 
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1.5.1 DATABASES 
Interface, a research institute at the faculty of the Built 
Environment at the University of Technology Eindhoven, 
recently studied housing affordability of households from 
Eindhoven, Veldhoven & Waalre. Their results are published 
in two reports: Woonkosten in Beeld' (Leussink & Smeets, 
2012) and 'Woon kosten nu en in toekomst' (Leussink et al, 
2012). The first report reflects the situation of households 
from Eindhoven. The second report presents housing af
fordability for citizens of Veldhoven & Waalre. Thema in ap
proach of both reports is to campare outcomes of tenants 
and homeowners. In addition, outcomes of several sub
groups among tenants and homeowners are compared. 
These selected subgroups are: families, single-parent fami
lies, singles in the age category of <30; 30-54; 55-74; and 
> 74, and couples in the age category of <30; 30-54; 55-
74; and >74. Furthermore, a distinction is made between 
four income groups: (1) households entitled to Housing 
Benefit, (2) the primary target group of social housing, (3) 
households with an income between €34.085 en €43.000, 
and (4) households with an income exceeding €43.000. 
The results are presented by expenditure-to-income ratios, 
rent ratios, energy ratios and water & taxes ratios. These re
sults overlap to some extent with the intended outcome 
of this thesis. Though, Interface based it outcomes on 
average income levels and average housing costs of the 
different subgroups. As a consequence, a global picture 
is provided; however, the situation of individual cases has 
not been revealed. The aim of this thesis is to study hous
ing affordability for one-person households in more detail. 
The research interest can therefore beseen as distinct from 
that of Interface. 

Additionally, the database of 'Woononderzoek Nederland 
2012' (Mi nistry of BZK & CBS, 2012) will been used to make 
the study relevant on a larger scale. Regional factors make 
outcomes based on the database of Interface not gener
alizable to the entire Dutch population. Woononderzoek 
Nederland is a large scaled research conducted every 3 
to 4 years. The aim of this research is to provide insight 
into people's current housing situation and their housing 
needs and preferences. For this purpose, a representative 
sample of 70.000 respondents is interviewed. The data
base of 'Woon onderzoek Nederland 2012' is available for 
(scientific) research. As for this thesis, the database will be 
used parallel to the information of Interface. 

As for this research, regional data will be treated as 
guiding data. Eindhoven, Veldhoven & Waalre have been 
selected to performa casestudy, which underlines the 
choice to mainly focus on regional outcomes. National 
data will primarily be used to support findings on region al 
data. 

1.5.2 SAMPLES 
The total number of households in the social rental market 
in Eindhoven is approximately 39.000. Interface surveyed 
4.288 households in the social housing sector from Eind
hoven randomly for Woonkosten in Beeld: The responds 
contained 947 households. The resulting sample is not 
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perceived as entirely representative for the entire popula
tion. The number of singles in the age category of <30 and 
30-54 is slightly underrepresented. The number of elderly 
living alone (>55 years of age) is slightly overrepresented. 
For t.he purpose of Woonkosten nu en in toekomst; 1.664 
surveys have been spread among tenants from Veldhoven 
and Waalre of which 665 are completed. Representatively 
of the respondentsis not discussed in the report. 

As described before, the sample of'Woononderzoek Ned
erland 2012' consistsof 70.000 respondents, a percentage 
of 0,9 of the total number of Dutch households in 2012. 
The large sample of this survey makes outcomes reliable. 

1.5.3 IMPLEMENTATION OF DATABASES 
The following procedure has been applied to make the 
three datasets suitable for this research . At first, the data
bases of Woonkosten in Beeld' and Woonkosten nu en in 
de toekomst' have been merged. The compiled database 
represents the region of Eindhoven. Th is merged database 
will for the remainder of this thesis be referred to as the 
database of Interface (2012). Secondly, the target group 
of this thesis has been selected among all respondents. In 
other words, all households who did not meet the follow
ing condition were filtered out: one-person households 
with an income below €34.229 who currently reside in a 
social rental dweil ing. SPSS performed this selection. 

1- ~ " '\Jt 
In tigure 9, a visual overview is given of the thesis outline. 
The thesis starts with an introduetion describing the 
relevanee of the study. The first, research oriented ph a se 
explores the position of singles by a literature review. This 
review leads to the establishment of six subgroups. The 
research phase a lso studies affordability of housing by a 
quantitative analysis, basedon survey data from Interface 
and Woononderzoek Nederland 2012: Both sets contain a 
range of household demographics (age, gender, ethnicity, 
education, souree of income, and income) and character
istics of the housing unit (dwelling type, rent, additional 
costs, and size). In addition, key elementsof affordable 
dwellings are explored, offering a starting point for the 
development ph a se. Finally, housing preferences of the 
target group are studied which need to betaken into 
account when designing new housing. 

The development phase presents the creation of new 
housing types. Findings from the previous phase are 
treaded as starting point for the creative process. A list 
of possible concepts wil I be compiled. The second part 
of the development ph a se focusses on the most suitable 
and feasible concept. The chosen concept will be dis
cussed in more detail. 

The fin al phase evaluates the research process and the 
five sub questions will be answered. The chapter will be 
ended by several recommendations for future research. 
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Sub question addressed 
1. What subgroups among singlescan be distinguished? 

Sub questions addressed 
2. To what extent are present housing costs affordable for the 

target group? 
3. Wh at can the target group currently afford regarding housing 

costs? 

Sub questions addressed 
4. To what extent are future housing costs affordable for the 

target group? 

Sub question addressed 
5. Which housing costs elementscan be reduced most effec

tively? 

Sub question addressed 
6. What are the housing preferences of the target group? 

Sub question addressed 
7. What new types of affordable housingare suitable for the 

target group? 

Main question addressed 
How can affordable residency be provided for people living alone 
in the social housing sector in the region of Eindhoven? 
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The number of one-person households is growing. People 
aged between 30 and 65 years cover the largest part of 
one-person households; however, the elderly are catching 
up. Aging of population and (forced) independenee of 
seniorsis expected to double the number of seniors living 
solo over the next 30 years. The latter development will 
especially be visible in suburban and rural areas. This 
shall be the case for Veldhoven and Waalre, who al ready 
encounter a relatively large number of elderly living 
alone. 

In recent studies, people living alone are frequently 
indicated as vulnerable households with regard to 
housing affordability. A region al study demonstrated 
that singles are confronted with housing costs covering 
40% or more aftheir income. As a result, these tenants 
might struggle to get by. Current developments such as 
the landlord charge, mcome-dependent rent increase 
and growing energy prices might enlarge the group of 
vulnerable households in the next years. 

Housing corporations are confronted with a shift in 
housing needs and preferences of tenants living alone. 
This research therefore aims to study affordability of 
housing for one-person households and to come up with 
a new housing concept suiting the needs and preferences 
ofthe target group. 
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I 

EXPLORING THE 
TARGET GROUP 

Th is chapter studies the target group: singles living in 
the region of Eindhovenwhoare in needof affordable 
housing.Singles shall bedefinedas those wholive 
alone independently and those whohave their own 
household but live tagether with others (students for 
example). In order to develop new housing concepts for 
the target group, understanding of their positions in life 
is required. Furthermore, their background provides a 
context for affordability outcomes that will follow. This 
chapter therefore explores distinctive groups that can 
oe md 1ca ted among s1ng1es. t:iased on demographlc and 
socioeconomie va lues, tenants will be categorized. The 
resulting relatively homogenous subgroups can be linked 
tospeeltic housing needs and preferences. 
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Apart from the common need for an affordable dwelling, 
the group of one-person households should not be 
regardedas homogenous. By researching the housing 
preferences of singles, Faessen (2002) proved t~at age 
and marital status (never married, divorced or widowed) 
influence preferences regarding dwellings and their 
residential environment. Faessen (2002) chooses to derive 
the different needs from two personal characteristics, age 
and marital status. More frequently applied in literature is 
a life course approach or a lifestyle approach to indicate 
distinctive subgroups and their needs. Life course phases 
are accepted as general predietors of housing needs 
(Feijten & Mulder, 2005; Beer & Faulkner, 2011 ). The life 
style approach is introduced more recently and ga ins 
popularity among customer oriented research and 
marketing. The latter method seems therefore suitable 
as indicator of preferences on today's customer oriented 
housing market However, several authors reject the 
lifestyle approach as a superior method (Smeets, 2006; 
Heijs, Deursen, Leussink, Smeets, 2011). Smeets (2006) 
argues that ambiguity exists in the applied definitions 
of'life style: lt is interpreted by others as attitude, 
the psychological factors underpinning attitude or a 
combination of both. Moreover, lifestyles only represent 
snapshots of one's life path; attitude can easily fluctuate 
over time. According to Smeets (2006), a life course 
approach is more reliable. Th is idea is supported by 
findingsof He ijs et al. (2011 ), which demonstrate that the 
traditional va lues age, education, household size and, 
ma in daily activity, also presentedas the variables within 
the life course concept, are better predietors of housing 
needs than lifestyle values. The life course approach 
is therefore selectedas a starting point for setting up 
subgroups of one-person households. 

2 L I IFE ('()L KSf 

Housing research shows that life course events lead to 
(potential) adjustments of the housing situation (Feijten 
& Mulder, 2005; Beer & Faulkner, 2011). Life course phases 
are proven to be related to preferences regarding price, 
housing ten ure, type of dwelling (especially single-family 
dwellings versus multiple-family dwellings), size of 
dwelling, outdoor space, and location (facilities nearby 
and rural versus urban) (Feassen, 2002; Feijten & Mulder, 
2005; Beer & Faulkner, 2011; Blijie, Hulde, Po u lus, Til & 
Gopal, 2013). As a result, the life cycle of singles should 
provide insight into their housing needs. 'Life course' can 
bedefinedas a sequence of positions a persen occupies 
over time (Birg 1987; Elder 1985; Heinz 1991 in Liefbroer 
& Dykstra, 2000). Liefbroer and Dykstra (2000) present 
two concepts to describe a sequence: (1) position and 
(2) transition. A position indicates the phase a person 
occupies. An example of a position given by Liefbroer 
and Dykstra is 'widowed: A transition, on the other hand, 
represents the change from one position to another. 

2.2.1 THREE PHASES LIFE SEQUENCE 
Both positions and transitions are the result of 
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demographic, socioeconomie and cultural factors. 
During the industrial time, this resulted in a life course 
sequence consisting of three positions: (1) learning, (2) 
working/taking care, and (3) retirement. Th is sequence 
was perceived as valid until theseventies (Eichardus & 
Smits, 2005). From that moment on, the accuracy of the 
three phases life course is questioned (Beer & Faulkner, 
2011 ; Lange, 2005; Elchardus & Smits, 2005). Lange (2005) 
explains that it does not correspond with the current 
zeitgeists, in which people are less restricted in choosing 
their own life path. Driver of this change is first of all the 
more open attitude of society towards alternative life 
styles and va lues (Beer & Faulkner, 2011 ). The growing 
group ofyoung and mid aged singles visualizes this shift. 
That is, separation and individualism are accepted today 
toa largerextent Beer & Faulkner, 2011) a lso mention 
the changing conditions of the labor market More 
employment is basedon non-permanentand flexible 
contracts, resulting in a less stabie financial position of 
people but a lso more flexibility towards labor mobility 
and combining daily actlvities (work, care, learning and 
leisure). 

These shifts in society have resulted in more diverse life 
paths. Transitions show more variation in duration and 
timing, they follow each other up more frequently and 
they become consequently less predictabie (Eichardus 
& Smits, 2005). One might decide, for example, tostart a 
family after the a ge of 40 has been reached. In addition, 
positions fluctuate toa greater extent Beer and Faulkner 
(2011) describe this phenomenon as a shift from phases 
into temporary conditions, stimulating hopping between 
conditions (Eichardus & Smits, 2005). To illustrate, a 
student might decide to take a breaktoga in work 
experience after which he continues to study. The only 
aspect that has become more standard is the similarity 
between the life course of men and wo men si nee women 
entered the labor market Today, partners are often both 
occupied by work and care activities. 

2.2.2 SIOGRAPHY OF CHOICE 
A five phases sequence, named 'biography of choice' 
(keuzebiografie), is suggested to better fit modern life 
paths (Lange, 2005). Th is life course includes youth (0-15), 
young adulthood (15-30), family hood (30-65), active 
retirement (65-80), and high age (80 +). The phase'young 
adulthood' is a newly added position. In this experimental 
phase, young ad u lts explore the possibilities of life 
without being limited by too many commitments. A 
fairly new phenomenon might even occur: quarter 
life crisis (Smeets, 2006). Young adults might struggle 
when searching fortheir own identity. The family hoed 
phase focusses on settling down and startinga family. 
Work, care (of children and sometimes parents) and 
leisure activities are combined. The subsequent phase 
represents a new position as well, 'active retirement: 
Today, retirement is often seen as second youth in which 
people can have the opportunity to explore life again. 
The fin al phase is entered once physical or psychological 
health issues arise and assistanceis needed. Lange (2005) 



makes an important note by stating that the 'biography 
of choice' is not representative for all groups within 
our society. Especially high educated households and 
households with adequate financial recourses can steer 
their own life path. As a contrast, part of the pop u lation 
might letfaithand religious va lues steer their lives. Their 
lives will consequently show more similarity with the 
traditional three phases life course. The sameaccounts 
for the life paths of low educated people who often do 
nothave enough resources to explore life. The new phase 
'active retirement' might be less accessible due to income 
restrictions for example. 

Elchardus & Smits (2005) present a different perspective 
on a generic life course. In order to investigate differences 
between life paths, 4.666 young adults (18-36) from 
Belgium were asked to describe their ideallife course. 
Elchardus & Smits (2005) show that all respondents, 
regardless of their gender and level of education, are 
quite unanimous a bout timing and sequence of life 
events (the ideallife course is depicted in tigure 1 0). Even 
the life pathof people who study 4 or 5 years longer 
varies little compared to the average life course. Only 
transitions directly related to studyingare postponed, 
but not for more than 2 years. Th is research might give 
the impression that a generally accepted sequence 
exists which we would like to follow during our lives. 
Condusion should be drawn carefully however. At first, 
it remains unclear whether or not the respondents were 
able to eliminate certain positions, for example starting 
a family. Secondly, it is also questionable whether or not 
this research can be generalized to the Dutch society. And 
finally, life comes with unexpected events. Preferring a 
certain life path does not imply that one will be able to 
follow this course. This is expressed by the great number 
of singles intheir middle age. Their large number does 
not correspond with the preferenee tostart a family at 26. 
In other words, the presented life course of Elchardus & 
Smits (2005) as wellas the biography of choice does not 
include all positions a single attains in life. The position 
of being a mid-aged single does not align with the 
presented phases offamily hood. This position is either 
passed or has been ended earlier, for example on account 
of a divorce. 

~------~0~----~ 
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FIGURE I 0 Life cycle 
SOURCE: Elchardus & Smits (2005) 
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2.2.3 VARIABLES DETERMINING LIFE PATH 

lt can be concluded that a generallife course 
representing all singles and partsof society shall not be 
found. lt is therefore needed to be less fixated on the life 
course as a compilation of phases; instead, the variables 
determining a phase will be assessed. In literature, the 
following variables are used in relation to life courses: age, 
household size, level of education, ma in daily activity, and 
gender. Household size can be eliminated in this research, 
because this study only includes one-person households. 
Gender will a lso be eliminated because in today's society 
differences between life paths of men and women 
have decreased substantially as described before. The 
remaining three variables can all be perceived as relevant 
indicators and will therefore be used to analyze the group 
of singles. A frameworkis made as categorization tooi, 
see tigure 11 (In this model, only the first age category 
is depicted. The framework continues for the remaining 
age categories). All terms are explained in table 4. The 
first selection of the frameworkis basedon age. The age 
categories of the 5 phases model are used, being 15-30, 
30-65, 65-80 and 80+. Age gives a global idea of one's 
position in life and what transitions most likely lay ahead. 
The second selection variabie is level of education. Th is 
characteristic prediets tosome extent one's income and/ 
or potential future income. High educated have a higher 
earning capacity and it takes longeruntil they are at 
the top oftheir labor career (Feijten & Mulder, 2005).1n 
addition, a higher income that is expected to be linked 
toa higher educationallevel most potentially results in 
larger savings. As a consequence, the urge to move to 
affordable housing might be less extreme if savings can 
be allocated. lt should be noted that in today's economie 
elimate the relation between education and income has 
become less strong. The last selection is made related 
to the variabie ma in daily activity; activities such as 
learning, working, providing care, status of retiree, health 
status (Komp & Hoffmeyer-Ziotnik, 2012). However, the 
activities providing care and health can not be derived 
from the available data. Moreover, information from 
the datasets does not clarify whether or not an activity 
is one's truly main activity. This variabie will therefore 
be translated into main souree of income. On e's ma in 
souree of income does shed light on daily activities and it 
provides insight into income and income prospective. 
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TABLE 4 Variables used in typology ft arncwork 

low educated Primary school, secondary school, vocational education 

High educated Academy, University 

learning Tenants who study and do nat occupy a full-time job. In case people learn and work full-time 
simultaneously, learning is nat assumed tobeone's main souree of income. Tenants whocombine 
learning and part-time work are primarily young students. Their part-time jobs are mostly student jobs 
which do nat occupy most of their time. 

Working Tenants who work (part-time or full-time) and those who indicated that they are looking for work. Also 
included are tenants who receive Unemployment Benefits at the moment.lt is expected that these 
people willenter the la bar market again. The status of'unemployed' might only be a snapshot. Part
timers areleftout in cause they learn at the same time. Tenants who simultanously indicated to be 
retired or disabled are leftout as wel I. 

Retired Retired tenants, also those whostill work (fulltime or part-time) during their pension. Their pension is 
assumed to be thema in souree of income. 

Disabled Tenants who rely on disability insurance. Same of them work part-time and a few work full-time.lt is 
nat know whether or nat the impairment is permanently. 

Age Level of education 

low 

15-30 

high 

30- 65 low 

FIGURE 11 Selection framework 
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Main souree of 
income 

learning 

Resulting profiles 

profile 1 

profile 2 

profile3 

profile4 

profile 5 

profite6 

profile 8 

profile 9 

profile 10 

profile 11 

profile 40 



The attempt is made to establish homogenous groups 
representing relatively similar future perspectives and 
housing needs. Housing conceptscan therefore better be 
adapted to the target groups. As a re sult of this choice, a 
small group of tenants doesnotfit within the framework. 
Volunteers, housewives, and people who receive social 
assistant (and not actively looking fora job) belong to this 
group. These three categories are listed as other. 

l. 3 ~E"Af\Jl PReF LES 
The frameworkis applied to the merged database of 
Interface (2012). At first, thema in target group is selected 
among all respondents.ln other words, singles living in 
a social dwelling with an income below the threshold of 
the €34.229 are selected. Because that dataset includes 
information on income in ranges (€2.600 - €2.800 and 
€2.800- €3.000), a completely accurate distinction could 
not bemadebetween households. Only singles with a 
monthly income below €2.800 are selected (the threshold 
is actually €34.229/12= €2.852,42 on monthly basis). 
Th is procedure results in a sample of 698 respondents. 
Subsequently, the 698 tenants are categorized in 
correspondence with the framework. The resulting user 
profiles, in this case tenant profiles, represent a group of 
housing customers with specific needs and preferences. 
The dominant profiles are (see table 5): 

(22,4%) 30-65 low educated working 
(11 ,0%) 30-65 low educated disabled 
(7,6%) 30-65 high educated working 
(26,4%) 65-80 low educated retired 
(13,3%) 8o• low educated retired 

The first age category (15-30) is not represented 
by the dominant profiles. Th is is partly the result of 
underrepresentation of young tenants from Eindhoven 
among the respondents (see appendix B). In order 
to continue this research with a comprehensive 
target group, the first age cohort should be included. 
Households within this cohort can beseen as potential 
tenantsof affordable housing. They are at the start of 
their labor career, meaning that their financial resources 
are mostoften stilllimited. Choosing a dominant profile 
with in the first age cohort is quite difficult. That is, low 

TABLE 5 Number of respondents per profile 

AGE 15-30 30-65 

EDUCATIONAL LEVEL Low High Low 

MAIN SOURCE OF INCOME 

Learning 2 9 

Working 20 25 157 (22%) 

Retired 15 

Di sa bied 5 

Other 10 

Xf' ,, 

and high educated households who work are almost 
equally distributed. Furthermore, the number of singles 
who learn is a lso noticeable. Th is cohort will therefore be 
included as one group, labeled starters. logether with the 
other dominant profiles they represent. 90% of the total 
group of social housing entitled one-person households 
within the Interface sample. 

The frameworkis additionally applied to the national 
dataset of'Woononderzoek Nederland 2012: Selection 
of thema in target group results in a sample of 7.200 
respondents. The six dominant profiles are subsequently 
used to categoriae the remaining respondents. Within 
each of these profiles, a representative group is obtained. 

973 (13,5%) starters 
1.281 (17,8%) low educated earners 
319 (4,4%) high educated earners 
412 (5,7%) the disabled 
1.859 (25,8%) retirees 
1.057 (14.7%) old age retirees 

The six subgroups cover 82% ofthe 7.200 respondents. In 
other words, 82% of the singles living in a social dwelling 
with an income below €34.229 belong to one ofthe 
si x subgroups. The relevanee of the dominant profiles 
on nationallevel is questionable tosome extent. The 
disabled (6%) and the high educated earners (4%) are 
rather small groups. As a consequence, it is likely that the 
remaining 18% of the 7.200 respondents includes one 
or two extra dominant profiles ofthe same size. This is 
indeed the casefora group of mid aged tenants relying 
on social security. Th is subgroup accounts for 8% of the 
total number of singles. For the purpose of th is research, 
though, regional data are treated as guiding data 
meaning that the six previously established subgroups 
will be used. lt should, though, be borne in mind that 
people relying on social security should be addressed on 
nationallevel. 

2 4 C Yt\.JAMI C '\JA fl'RE ('é SL8 R UPS 
Positions of tenants with regard to income might change 
over time. In figure 12, a general overview is presented 
of income and expenditures development during 

65-80 so• 

High Low High Low High 

53 (8%) 

2 15 3 

11 2 

2 7 

25 



life. Th is model gives the impression that especially 
elderly are facing an unpromising future with regard 
totheir financial position. Their income is nat expected 
to increase anymore and expenditures exceed the 
level of income. Starters, on the other han.d, show the 
opposite position. lncome growth is very likely for this 
subgroup.lnformation on income perspectives can 
also be derived from the database of Interface. Figure 
13 expresses income expectations of the target group. 
Among starters and high educated earners, a substantial 
part is foreseeing income growth. Especially starters are 
expecting their income to grow. 31,2% of the starters 
indicated that their income will, most likely, grow 
within normal boundaries or it will grow exponential. 
Bath groups, but in particular starters, can therefore 
be regardedas dynamic groups. That is, growing 
income shall be translated into new housing needs and 
preferences.ln other words, the need for affordable 
housing might only be temporary. This group is thereby 
the most unreliable group regarding income. Among the 
remaining groups, less people foresee income growth. On 
the contrary, most of them expect normal developments 
of their income. Low educated earners, the disabled and 
retirees are consequently relatively stabie groups. lncome 
decline is most relevant for retirees. More than 40% of the 
respondents foresees income decline. For the subgroups 
who do nat expect their income to grow, affordable 
housing might be an enduring solution. 

Another factor that influences the consistency of the 
profiles is household composition. To illustrate, a single 

Exploring Divaree 

€ 
lnheritance 

Starters Middleage 

- Expenditures 

- lncome 

Con centration of one-person households 

FIGURE 12 lncome and expenditures course of the post industrial society 
SOURCE: Adapter from Beer & Faulkner (20 I I) 
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might find a partner and decide to live together. Each 
subgroup can be confronted with changes in household 
composition, yet, it is reasanabie to say that the lower 
age cohorts are more dynamic. To conclude, the dynamic 
nature of all subgroups should be borne in mind. 

2 S - ~l... L·S C'I\Jr;; 
Literature states that life course events lead to (potential) 
adjustments ofthe housing situation. As a result, life 
course phases can be perceived as predietors of housing 
needs. This chapter explored the existence of a general 
life course representing all positions and transitionsof 
singles. However, the conclusion can be drawn that it is 
hard to establish a life course of this nature. Therefore, a 
different methodology was chosen in order to indicate 
distinctive groups among singles. That is, focusing on the 
variables deterrnining a life phase, rather than fixating 
on the life course as a compilation of fixed phases. A 
framework has been created which categorizes tenants 
with regard to age, level of education and ma in souree of 
income. Six tenant profiles are established based on the 
regional dataset, namely starters, low educated earners, 
high educated earners, the disabled, retirees, and old age 
retirees. These profiles express a position singles attained 
in life. The characteristics of each profile are summarized 
in figure 14. The nattonal dataset revealed a seventh 
subgroup: mid-aged singles relying on social security. 
Regional data is used as guiding data, due to the aim of 
this thesis to study the local market. The seventh group 

Loss of partner 

------r--- ---
Retirement In needof assistance 



Starters (N=6 1) 

Low educated earners (N=1 57) 

High educated earners (N=53) 

The disabled (N=74) 

Retirees (N=183) 

Old a ge retirees (N=BS) 

Oo/o 1 Oo/o 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 

- Considerable Moderate 
decrease 

- Neutral - Moderate Considerable 
increase decrease increase 

FIGURE 13 Future 1ncome expected by tenants from E1ndhoven. Veldhoven & Waalre 
SOURCE · Adapted from Interface (20 12) 
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Starters (15-30) 
Stabie income; >30% foresees income 
growth 
Changes in household composition are 
likely (finding a partner, startinga family). 

High educated earners (30-65) 
Stabie income; >20% foresees income 
growth 
Eight per cent is currently unemployed 
Changes in household composition are 
likely 
Children might be involved 

Retirees (65-80) 
Relies on elderly subsidy and/or pension; 
>40 o/o foresees income decrease 
Changes in household composition are 
small 
Majority livesin suburbs and rural areas. 

FIGURE 14 Descnpt1on of dominant profiles from Eindhoven, Veldhoven & Waalre 

Low educated earners (30-65) 
Stabie income; <1 0% foresees income 
growth 
Seventeen per cent is currently 
unemployed 
Changes in household composition are 
likely 
Children might be involved 

The disabled (30-65) 
Stabie income (relying on subsidy); >20 o/o 
foresees income decrease 
Six per cent is works part-time 10% is 
volunteer. 
Changes in household composition are 
likely 
Children might be involved 

Old age retirees (80+) 
Relies on elderly subsidy and/or pension; 
>40 % foresees income decrease 
Changes in household composition are 
small 
Majority lives in suburbs and rural areas. 
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will therefore not beregardedas target group in the 
remainder of this research. However, their position wil I be 
taken into account when genera llzing the results of this 
study. 

Simultaneously, insight is provided into one's future 
perspectives. The dynamic nature of the si x categories 
is emphasized; household cornposition and fïnancial 
resourcescan change. This dynamic nature demands a 
certain degree of flexibility regarding new affordable 
housing. In addition, new housing might be a permanent 
salution for eertam groups, whereas affordable housing 
might only be a temporary means for others. The majority 
of the singles expect their income to rem a in sta bie. 
Among starters and high educated earners, a significant 
part foresees income growth as wel I. The other four 
groups include more people who predict an incorne 
decrease; this is especially the case for retirees and old 
age retirees. That is, more than 40% of both ret irees 
foresee income decline. Si nee retirees and old age retirees 
do not expect their income to increase anymore and 
a changing household composition is not very likely, 
new housingis supposed to offer a long term solution. 
The same accounts, though toa smallerextent for the 
disabled. They rely mostlyonsubsidies which are not 
expected to grow substantially. 
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AFFORDABLE OR 
NOT? 

The aim of this chapter is to measure housing affordability 
experienced by the six tenant groups. Literature will be 
reviewed to explore the meaning of affordability and to 
select a suitable measurement method. Subsequently, 
current housing costs and income levels will be 
evaluated. Outcomes will be based on both regional 
and national databases. The results provide insight into 
whether or notpresent housing costs are manageable 
for the six subgroups. lt is the intention as wel! to reveal 
which subgroups are the most vulnerable for payment 
problems. In addition, a discussion wil! be presented 
regarding what can be perceived affordable for the 
target group. Outcomes of this discussion can be used as 
starting point for the development phase. 
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3.1 AFFOR AB LITY PO _ICIES 
Housing affordability is an important element of the 
Dutch housing policy. Th is particular policy is described 
as fellows: an adequate and affordable dwelling within 
a clean and safe environment farms a sufficient base 
for people to develop individual and social skills. As a 
result, the government strives to keep housing casts 
manageable for households (ABF research, 2009). Th is 
aim reflects the definition of housing affordability applied 
by the government. Th at is, it presents to what extent 
households are able to managetheir housing casts as 
wellas the remainder of the total monthly expenditures 
a househeld is expected to do. In literature, various 
interpretations of housing affordability can be found, 
though, mostly a conneetion is made between casts and 
income (Heylen & Haffner, 201 0). A general definition is 
given by Stone (2006):'it expresses the challenge each 
househeld fa ces in balancing the casts of its actual or 
potential housing, on the one hand, and its non-housing 
expenditure on the ether, within the constraints of its 
income: 

3.2 SECURING A FORDABILI Y 
To secure affordability, several measures are 
implemented. Firstly, a maximum rent is set for each 
dwelling in combination with a maximum annual 
rent increase (Haffner & Ba u meester, 201 0). Maximum 
rent prices are established by an assessment system, 
named 'woonwaarderingsstelsel' [WWS), which links 
quality points to characteristics of a dwellings and its 
environment. The sum of quality points determines the 
value of a dwelling and the corresponding maximum 
price. At the moment, the maximum rent of social 
dwellings is € 681,02 per month (Rijksoverheid, 2013a). 
Secondly, social tenants with a low income can apply for 
Housing Benefit to moderate their housing casts. Housing 
Benefit is appointed to tenants basedon househeld 
composition, age, amount of rent, income, and savings. 
Housing Benefit will be explained in more detail to 
clarify further statements regarding this subsidy in the 
remainder of the thesis. 

Tenants are always accountable for an annually 
established minimum rent, 'base rent' (see table 6). 
Th is part of rent will by no means be covered by 
Housing Benefit Part of rent that exceeds minimum 
rent but does nat exceed the secend price level, the 
'kwaliteitskortingsgrens; will be compensated entirely in 
caseone's annual gross income is less than €14.875 (< 65 
years of age) or less than €16.250 (> 65 years of age). For 
households with an income above the minimum income 
threshold of €14.875, rent will be calculated by the 
following formula: 

base rent= a x incomel + b x income + c 
Up to the third price level, the'aftoppingsgrens; the 
campensatien rateis 65%. Finally, part of rent on top 
of the 'aftoppi ngsg rens' thoug h nat exceedi ng the 
maximum level (€681 ,02) will be compensated by 40%. 
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Housing Benefit has a great impact on affordability, 
though, it is known that al most 1/5 of the people who 
meet the requirements, do not apply for this subsidy 
(Tempel man, Houkes & Prins, 2011 ). Several reasans are 
given: (1) nat familiar with subsidy, (2) nat familiar with . 
requirements, (3) insecurity about financial consequences 
in case an incorrect indication of income is provided 
by the tenant, and (4) incapability to apply for subsidy, 
for instanee by lossof control over life. Finally, a third 
measure is available forthese who truly lack resources. 
That is, municipalities can eliminate tax payments for 
households with an income at social security leveland 
with very limited resources. All properties with significant 
value (cars and interior can be included as wel I) are 
indicated as resources. The three described measures help 
to increase affordability. Nevertheless, it is nat ruled out 
that people still struggle to get by. 

3 3 M AS I G A OR AB L1 
In order to measure affordability of housing for the 
six groups, two frequently applied indicatorscan be 
used: expenditure-to-income ratio and residua/ income 
approach. 

3.3.1 INDICATORS 
The expenditure-to-income ratio reflects which part 
of the disposable income is spent on housing casts 
including rent, energy, water & taxes (see tigure 15). 
This indicator is most aften applied on national and 
internationallevel to evaluate housing affordability. 
To illustrate, bath the Dutch government and Eurostat, 
the statistica! office of the European Union, use this 
method. A farmer accepted threshold is 30%, meaning 
that housing is perceived as unaffordable if housing 
casts cover more than 30% of on e's disposable income 
(Heylen & Haffner, 201 0; Hulchanski, 1995; Schwartz & 
Wilson, 2006). However, this benchmark is considered 
nat accurate by ethers. Eurostat (2012), for example, 
defines housing unaffordable in case ratios exceed 40%. 
Nevertheless, applying one threshold for all income 
groups can be considered inaccurate. Spending 40% of 
the disposable income on housing has more impact on 
low income households than on high income households. 
The latter group has more money to spend afterwards. 
Furthermore, affordability ratioscan be measured net or 
gross, which varies in different studies. Applying gross or 
net income influences the resulting values (Stone, 2006). 
To sum up, the expenditure-to-income approach includes 
several disadvantaged. 

Affordability can a lso been approached by evaluating 
residu al incomes, meaning the remainder of the 
disposable income after housing casts have been paid 
(Heylen & Haffner, 201 0). By camparing the residual 
income to minimum expenditures one is expected to do, 
insight will be gained into the capacity of a househeld 
to meet both housing expenses and expenditure for 
remaining basic needs.Minimum budget standards are 
determined by Nibud, the Dutch National institute for 



TABLE 6 Rent levels for Housrng Benefit 
SOURCE : Belasringd ienst (20 13) 

RENT LEVELS 

Base rent 

'Kwaliteitskortingsgrens' 

'Aftoppingsgrens' 

Maximum rent for social housing 

INCOME LEVELS 

Minimum income threshold 

Target group threshold 

PARAMETERS 

a 

b 

c 

* Rent including Housing Benefit 

rent 

+ 

service costs 

FIGURE IS Affordabihty indicators 

SOURCE: Adapred from Ministerie van BZK (20 13a) 

A 

One-person householcts < 65 

€ 222,18 

€374,44 

€ 535,91 

€ 681,02 

€ 14.875 (€ 1.059 net per month) 

€ 21.025 (€ 1.409 net per month) 

0,000000748531 

0,001957364475 

27,44 

One-person householcts > 65 

€ 220,36 

€ 374,44 

€ 535,91 

€681,02 

€ 16.250 (€ 1.151 net per month) 

€ 21 .100 (€ 1.413 net per month) 

0,000001114939 

--0,006236885032 

27,44 
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TABLE 7 M1n1mum expendirures 
SOURCE : Ntbud 2011 ) 

Expenditures Expenditures 
singles< 65 singles> 65 

NON HOUSING BASIC NEEDS 

Television and internet E 53 

lnsurance E 149 

Clothes E48 

lnventory, maintenance house/ garden € 89 

Extra costs care/ health € 23 

Food € 190 

Cleaning E7 

Personal care €22 

Divers (postmarks, flowers etc.) €18 

Public transportation, bicycle €13 

Total €612 

MODEST BUT ADEQUATE 

Social participation +€83 

Total €695 

budget. Their standards arebasedon years of experience 
and knowledge. Two types of needs can be distinguished: 
basic needs and modest but adequate needs. Basic needs 
are defined as a minimum of expenses; only unavoidable 
expenditures are included: television & internet, 
insurance, clothes, inventory & maintenance, extra costs 
health care, food, cleaning, personal care, transportation, 
and diverse (postmarks, flowers, etc.). An overview is 
provided in table 7. The modest but adequate threshold 
additionally includes expenditures preventing social 
exclusion, namely recreation, public library, newspaper/ 
magazine, sports, pets. In this report, the latter standard 
will be used. The modest but adequate needs bestsuit 
the Dutch policy regarding housing. That is, if social 
exclusion is risked, a sufficient base for people to develop 
individual and social skilis wil I not be formed. 

3.3.2 DATABASES 

Survey data of Interface (2012) and 'Woononderzoek 
Nederland 2012' (Ministerie van BZK & CBS, 2012) have 
been used to map housing affordability for each tenant 
profile. The median, the middle number of all values listed 
from low to high, of housing costs and income has been 
calculated. The median is less influenced by possible 
outliers than the average value. Housing costs include 
rent, service costs, and additional costs (energy, water 
and taxes) minus Housing Benefit Most information is 
provided by the respondents, only the dataset of Interface 
based costs for taxes and water on data of Waterschap de 
Dommel, Brabant Water and municipality Eindhoven. 

The dataset of lnterface's regional survey is restricted 
on some levels. Because income is a sensitive issue, 
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E 53 

E 145 

E48 

€ 89 

€ 23 

€ 168 

E7 

€ 22 

€21 

€10 

E 586 

+€ 83 

€669 

respondents were asked to give an approximation of their 
income. They were able toselect their net income within 
certain ranges (>€ 1.000 per month, € 1.000 to € 1.200 
permonthand so forth). Respondents were informed 
that income supplements, specifically social security, 
scholarship, pension, state pension, and alimony, should 
a lso be treated as income. However, two additional 
i ncomes are not mentioned, namely holiday pay and 
healthcare allowance. Holiday pay is an additional 8% 
of loan.lt is either received on monthly basis or once 
in May/June. lt can be expected that most respondents 
included holiday pay intheir income indication, though, 
this remains an uncertainty. Furthermore, whether or not 
healthcare allowance is included and what amount is 
received (level of allowancel is a lso unknown. Th is means 
that income might be slightly higher in reality. 

At first, insight will be provided into current housing 
costs and income levels of the six subgroups. Afterwards, 
both variables wil I be compared according to the residual 
income approach in order to measure affordability. 

" ~ :; ~" " 
Housing costs consistsof three elements: rent, service 
costs and additional costs (energy, water & taxes). This 
paragraph will evaluate average expenditures per 
element. The outcomes will be basedon both regional 
and national databases. To provide more insight into ...... In 
appendix D, an overview is presented of the intluence of 
dwelling characteristics on corresponding housing costs .. 
The following characteristics are studied: dwelling type, 



energy label, date of construction, and size. 
These outcomes provide a more comprehensive view on 
costs related aspects. 

3.4.1 RENT 
With very few exceptions, rent covers the largest part 
of housing costs. Currently, average rent paid by the 
target group (one-person households in the social 
housing with an income below €34.229) is €431 and 
€407 basedon regional and national data respectively. 
After deduction of Housing Benefit, tenants within the 
region of Eindhoven pay €393 on ave rage. On nation al 
level, average net rent is €330. Median rents of each 
subgroup are presented in figure 16. Rents are slightly 
higher in Eindhoven, Veldhoven and Waalre which is not 
unexpected. The stock of Veldhoven and Waalre includes 
a smaller percentage of inexpensive dwellings than the 
entire Dutch stock (see table 3 in chapter 1 ). Furthermore, 
a substantially larger percentage of free sector dwellings 
is located in Veldhoven. 

3.4.2 SERVICE COSTS 

Service costs consist of the following expenses: energy & 
water (for common use), concierge, insurance, cleaning, 

€276 

€370 

€425 

€361 

053 
€342 

€298 

€317 

€394 
E331 

E421 

€365 

maintenance, and administrative expenses (Rijksoverheid, 
2013b). Present service costs range from €1 to €173 
according to 68 respondentsof form Eindhoven reg ion. 
The median value is €39, which implies that €173 is an 
exceptionally high amount..The medium is less than the 
maximum servicecostof €48 that can be covered by 
Housing Benefit The large difference in current service 
costs is expected to be mainly the re sult of varying 
service levels and energy costs for private use that can be 
included. A flat with an concierge, for instance, shall result 
in higher service costs. 

On nationallevel, average service costs are €23. Service 
costs range from €5 to €183 according to approximately 
4.000 one-person households (in the social housing 
sector with an income below €34.229). Furthermore, 
net rent of approximately 3.000 households does not 
incorporate service costs.lt is not known whether or not 
their sociallandlords do notcharge service costs or that 
the respondents are unaware of the amount of service 
costs they pay or they might have already included these 
costs in their rent. 
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3.4.3 ADDITIONAL COSTS 
Additional costs consist of expenses for electricity, gas 
and water usage and taxes billed by the municipality. 
Energy & gas u sage shows a large difference between 
target groups. Monthly expen~es vary from €80,
(starters) to €114,- (the disabled) basedon regional 
data, as can beseen in tigure 16. The disabled have the 
highest energy consumption, foliowed by the group of 
retirees. Th is can be explained by their daily activities, 
their comfort standards, and the type of housing they 
reside in. That is, retirees and the disabled mightspent 
more time at home compared to the groups of earners 
and starters. Furthermore, retirees and in particular old 
age retirees prefera higher temperature intheir living 
room by day (appendix C), which results in higher gas 
usage. In addition, most of the disabled from Eindhoven, 
Veldhoven & Waalre reside in a single-family dwelling 
whereas a majority of the starters, retirees and old age 
retirees live in an apartment (see appendix 02). Single
family dwellings are accompanied by slightly higher 
additional costs than multiple-family dwellings (see 
appendix Dl). The tindings reveal a difference in energy 
costs between tenantsof Eindhoven region and Dutch 
tenantsin generaL Energy costs are higher on national 
level. Two factors might be underpinning this difference. 
Firstly, housing quality, insulation in particular, might 
influence energy consumption. Secondly, local energy 
network operators charge different fees for energy 
transportation. 

Costs for water and taxes are €30 on average within 
Eindhoven, Veldhoven and Waalre. National average 
costs are € 46. Th is difference is mainly the result of 
local taxes. Communal taxes consist of waste tax and 
sometimes sewerage tax, depending on the municipality. 
In Eindhoven, one-person households pay €189 per 
year for waste disposal (Gemeente Eindhoven, 2013). In 
Veldhoven and Waalre, people living alone are charged 
€172,95 and €156,00 respectively (Gemeente Veldhoven, 
2013; Gemeente Waalre, 2013).1n Veldhoven, tenants are 
a lso charged with sewerage tax of €122. Costs for water 
only differ toa small extent.lt ranges from €14.95 to 
€26.73. In Waalre, a highertaxis applied for water usage. 

3.4.4 TOTAL HOUSING COSTS 
Median va lues of total housing cost per subgroup are 
depicted in tigure 16. In Eindhoven, Veldhoven & Waalre, 
one-person households spend, on average, an amount 
of €520 on shelter. The national average is €478. Whereas 
additional costs are smaller in Eindhoven, Veldhoven & 
Waalre, rent is signiticantly larger resulting in a greater 
amount of total housing costs. 

3.5 INCOiVlE 
The second variabie to be considered is income. 
This paragraph will evaluate income levels ofthe six 
subgroups.ln tigure 17, an overview is given ofthe 
income distribution of social housing entitled one
person households. The lower tigure (representing 

34 

the Netherlands) can be considered the most reliable 
tig ure, because the national dataset used a ratio variabie 
whereas the region al dataset includes an interval ratio. 
In co me intervals only provide a global est i mation of on e's 
income. 

3.5. 1 STARTERS 
Starters seem to have the smallest income according to 
national data. Al most 50% has an income below €1.000 
per month. On regionallevel, tindings forstarters are 
less adverse. Th is difference is expected to be mainly 
caused by the relatively large number of students (29%) 
included in the national sample, of who most rely on 
scholarship and a smal I income from a part-time job. 
Within the regional sample, only 18% of the respondents 
are students. 

3.5 2 THE DISABLED 

The opposite accounts for the disabled. Region al data 
show that the disabled rely on a signiticantly smaller 
average income in comparison to the other tive 
subgroups. However, national data present a less adverse 
income position. These contrary tindings might be the 
result of different levels of labor activity. That is, a higher 
percentage ofthe disabled belonging to the national 
sample might work part time or fulltime. The needed 
information to verify this hypothesis can not be derived 
from the data. Regardless ofthe contrary outcomes, it is 
important to notice that the disabled rely on the second 
smallest average income based on national data. 

3.5.3 EARNERS 
lncome data of both earners show inconsistency as well. 
On regionallevel. high educated earners seem to have a 
better tinancial position than low educated earners which 
is most likely the effect of the high unemployment ra te 
of 17% among low educated earners (from the region of 
Eindhoven). The unemployment rate of high educated 
earners is 8%. National data present a contrasting 
situation. Low educated seem to be in a better 
position. Since the national database is basedon more 
respondents, it can be regardedas most reliable source. 
Seen from that perspective, high educated have a slightly 
inferior tinancial position in comparison to low educated 
earners. Especially the high percentage (33%) of high 
educated earners with an income below minimum wage 
of approximately €1.240 per month is remarkable. One of 
the underlying factors is most likely the relatively great 
number of entrepreneurs among this subgroup. That is, 
19% of the subgroup primarily re lies on income from its 
own business. The median income of these entrepreneurs 
is €976. 

3.5.4 RETIREES & OLD AGE RETIREES 

The tinancial position of retirees and old age retirees is 
more or less comparable. The majority has an income 
between €1.000 and €1.400 per month. The group of 
retirees includes a slightly largershare of households with 
an income below €1.000. Households with an income 
between €800 and €1.000 are expected to rely only on 
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elderly subsidy.ln 2011 (the year on which most data are 
based), net elderly subsidy was €991 ,54 (Sociale Verzeker
ingsbank [SVB), 2011). 

3 b AFFOR[.1AB LIT '( u lC C MES 
Affordability has been assessed per household according 
to the residual income approach. In other words, the 
amount of total housing costs has been deducted from 
the disposable income of a household. Subseqently, it is 
assessed whether or not the residual income is sufficient 
tomeet all modest but adequate expenditures as 
established by Nibud (2011 ). The outcomes are presented 
in figure 18. Th is figure expresses the percentage of 
tenants whose residual income is insufficient to meet 
the required expenditures. Only one-person households 
in the social housing market with an income below the 
threshold for social housingare included. On average, 
34% (national) and 38% (regional) ofthe one-person 
households have an insufficient income. 

3.6.1 AFFORDABILITY PER SUBGROUP 

lt can be said that starters and the disabled have the 
most adverse outcomes, especially the disabled from the 
region of Eindhoven. No less than 80% of them encounter 
disproportional housing costs in relation totheir income. 
Even though this outcome might be disturbed by the 
income categoriesas applied in the databases of Interface 
(2012), national data support the vulnerable position of 
the disabled. Th is outcome is not unexpected, sineetheir 
total housing costs supplemented by the modest but 
adequate expenditures equal a required income of €1.123 
(starters) and €1.165 (the disabled). The majority of the 
disabled and the starters rely on a smaller income. 

lt is of interest as well that among the other four groups, 
at least 25% of all households have an insufficient income. 
Th is finding underlines the relevanee of all six target 
groups. Within all groups, several households might be 
at risk of payment problems. Th is risk is caused by low 
income and/or high housing costs. 

3.6.2 CAPABILITY TOMEET MINIMUM HOUSING 

lt can be stated that households with an income 
belonging to the first three income categories (< €661 ; 
€661-€800; €800-€1.000) are in particular at risk of 
payment problems. An income of €1.000 equals a residual 
income of €305. Th is is far less than average total housing 
costs. Moreover, €305 is even less than current minimum 
housing costs. To illustrate, minimum rentafter deduction 
of Housing Benefit is €222, 18. Both datasets prove that 
rent below this threshold is exceptional. Average costs for 
energy and water+ taxes are €1 00 and €30 respectively 
(regional average). Summed up, average minimum 
housing expenditures are approximately €352. As a result, 
households within the first three income categories and 
part ofthe households with an income between €1.000-
€1 .200 wiJl not be a bie to afford minimum housing. Based 
on the national dataset (due to its income reliability), 
it is calculated how many tenants are unable tomeet 
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minimum housing costs. The results are presented in 
figure 19. These outcomes can be perceived as quite 
concern ing. Especially starters, the disabled, and high 
educated earners have a large share of households who, 
on paper, do nothave the financial capacity tomeet 
minimum housing costs. This accounts as well for the 
seventh subgroup of the national dataset. lncome of 
tenants relying on social security is €661. Though, care 
allowance is not yet taken into account. logether with 
care allowance, people relying on social security would 
have €749 tospendeach month. 

lt is interesting to put these findingsin a larger 
perspective. Of the total group of one-person households 
from Eindhoven, Veldhoven & Waalre (including minority 
subgroups), 22% is unable tomeet minimum housing 
costs. The average of the six regional subgroups 
together is 20%. On nationallevel, 31 o/o of the singles 
(including minority subgroups) doesnothave enough 
financial resources to meet minimum housing costs. The 
average ofthe six national subgroups together is 20% 
as wel I. Though, these outcomes arebasedon standard 
expenditures. lt is notproven that these singles are truly 
unable to afford minimum housing costs. Nevertheless, 
the great number of people emphasizes the relevanee of 
an affordable living environment. 

3.6.3 PREFERRED RENT LEVELS 

Finally, affordability can be approached by analyzing the 
amount of rent households preferabie pay. Respondents 
of Woononderzoek Nederland 2012 (Ministerie van BZK 
& CBS, 2012) were asked what level of rent they would 
prefer, while taken into account their financial resources. 
Figure 20 presents the resulting data. Surprisingly, only 
one respondent chose an amount below €200. Th is 
phenomenon is explained by Heijs (2012), who underlines 
that people tend to indicate preferences that are based 
u pon the reality. Rent normally starts at €220, once Hous
ing Benefit is deducted. lt is therefore plausible that small
er rents are rarely selected. Still, the group that prefers 
a rent between €200 and €300 is rather small; between 
0% (high educated earners) and 5% (retirees). This might 
a lso be a reflection of the current housing situation. Sm all 
rents might be associated with low quality. lt is therefore 
complicated to draw a condusion based on the figure. 

3.6.4 HOUSEHOLDS EXCEEDING HOUSING BENEFIT 

THRESHOLD 

So far, low income groups have been addressed in 
particular. Additionally, it is of interest to evaluate housing 
affordability for households with an income exceeding 
the Housing Benefit threshold. The threshold is €21.025 
(approximately €1.41 0 per month net income) for one
person households below 65 years of a ge. For seniors, a 
threshold of €21 .1 00 (approximately €1.415 per month 
net income) applies. After all modest but adequate 
expenditures are deducted, households rely on €715 
and €746 respectively. Th is remaining income would be 
sufficient tomeet rent of'inexpensive' (< €374,44) and 
'affordable' (€374,44 - €574,35) housing supplemented 
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by average additional costs (€154). However, dwellings 
betonging to the 'expensive' segment (€574,35- €681 ,02 
) exceed their financial resources. An 'expensive dwelling' 
would costs at least €574,35 + €154 = €728.4 on monthly 
basis. For one-person ho~seholds who just exceed the 
limit of Housing Benefit. these costs can beseen as 
unaffordable. Today, the majority ofthe social housing 
stock consists of'inexpensive' and 'affordable' dwellings. 
However, future developments might change this 
situation. lt is therefore of interest to take this group into 
account when exploring future housing costs. 

< \ "' ~ >\' 

The presented affordability outcomes are affected 
by personaf circumstances; consequently, several 
interrelated factors have to betaken into account: 
1. lncome fluctuations 
2. Personaf expenditures 
3. Additional financial resources 
4. Overhoused' or 'underhoused' 

3.7. 1 INCOME FLUCTUATIONS 

First of all, outcomes are only snapshot measurements. 
Housing costs are relatively stabie but income can 
fluctuate, especially in today's economie times. One might 
have a steady income today, but could be unemployed 
tomorrow. 5uch a transition might result in different 
affordability outcomes. The opposite transition is likely to 
occur as wel I. lt is therefore of importance to keep in mind 
that outcomes only reflect one timeslot 

3.7.2 PERSONAL EXPENDITURES 

Secondly, personaf expenditures strongly influence 
one's financial position. High costs for care, expensive 
allergy-free food, alimentation, care for children or 
parents, sudden expenditures or other non-general 
expenses are not covered by the modest but adequate 
standard. As a result, certain household who experience 
payment problems might not be indicated as vulnerable 
households. They should be a bie to meet all standard 
expenditures according to the data; however, their 
expenses most likely exceed the standard budget. Similar 
exceptions account for are singles who might be a bie to 
live comfortable with a smaller budget than the modest 
but adequate standard. These households are indicated 
as vulnerable in paragraph 3.6 though, they do not 
experience payment problems. 

3.7.3 ADDITIONAL FINANClAL RESOURCES 

Related to the previous factor is the possibility that 
households use additional financial resources to finance 
housing. Households might rely on savings, undeclared 
income, financial assistance from family/friends or 
income from a partner (in case a couple lives separated). 
Such resources might help tenantstomeet all monthly 
expenditures without struggling to get by. 

3.7.4 OVERHOUSEDOR UNDERHOUSED 

Finally, the consumed level of housing quality affects 

38 

the results. The relevanee of housing quality in relation 
to affordability is described by Stone (2006) and 
Haffner & Heylen (201 0), whopresent two phenomena: 
'underhoused' and 'overhoused: Households are 
underhoused in case they live in an environment that 
fails tomeet physical standards of decency, as defined 
by Stone (2006). Lack of decency is illustrated as unsafe, 
overcrowded, in an unreasonable state of repair or 
lacking facilities. Tenants whoare currently underhoused 
might live in a dwelling they can afford, meaning that 
affordability measurements show no critica! outcomes. 
However, their current living environment can not be 
perceived as adequate. Satisfactory housing might be 
unaffordable for them. An example of an underhoused 
tenant is a retiree who is (financially) forced to stayin its 
current dwelling whereas he or she is truly in needof 
a more suitable living environment with care facilities 
nearby. Overhoused tenants, on the other hand, are 
copying with an opposite situation. Households are 
overhoused in case they reside in a too large or too 
luxurious dweil ing. Payment problems of these tenants 
might be solved by providing a dwelling that suits their 
required quality level. To account for this phenomenon, 
Haffner & Heylen (201 0) recommend applying a certain 
quality standard for housing.Establishment of such 
standard is notdescri bed. Stone (2006) refers toa method 
applied by Thalmann. Th is method includes a residual 
income approach supplemented by assessing whether 
or not households can afford obtaining housing of a 
basic physical standard within a certain local market This 
method is comparable to what has been calculated in 
paragraph 3.6.3. Basic housing can beseen as housing 
for which minimum rent has to be paid, being €220. 
Supplemented by average costs for energy, water & taxes, 
total minimum housing costs are approximately €352. As 
stated before, this is not affordable for households with 
an income below €1.000. The first income category covers 
22% of the singles of the research sample for Eindhoven 
reg ion. The second income category is 24%. 

3.7.5 ACTUAL PAYMENT PROBLEMS 

Whether or not tenants truly struggle to get by remains 
a personaf matter. A studyin Great Brittan, conducted by 
Bramley (2012). proves that notall tenants withadverse 
affordability ratios experience payment problems. 
Bramley applies thresholds of >25%, >35% and >50%, 
recorded gross. The number of people with payment 
problems varies from 14,1 o/o (ratio >25%) to 16% (ratio 
>50%). Th is means an average of 15%. Clearly, payment 
problems appear not to intensify substantially with more 
extreme levels of affordability ratios. These findings 
should be considered. Even though households most 
likely experience payment difficulties on paper, in reality 
personaf expenditure patterns vary. As described before, 
at least 25% of the singles within both regional and 
national samples have adverse ratios (their income is 
insufficient to meet all basic expenditures). In accordance 
to Bramley findings this would imply that at least 4,% of 
the entire target group struggles to get by. Consequently, 
notall tenants withadverse ratios feel any need to lower 



their housing casts. Bramley underlines this by presenting 
a list of possible paths one might follow in case of 
affordability problems: 
1. Move to an acceptable position 
2. lnfringe the residual income poverty_ standard 
3. lnfringe housing standards 
4. Run down possible savings/ run up debt levels 
5. Miss payments 
6. Live with others 
7. Apply for Housing Benefit 
Bramley explains that choosing an option is much 
affected by whether the situation is expected to be 
temporary or permanent. Option 1, move, will most likely 
only be proceeded if there is no convincing sight of more 
promising future incomes. 

3 8 R.GE TO O V, 
Woononderzoek Nederland 2012 (Ministerie van BZK & 
CBS, 2012) provides information regarding household's 
intention to move. In appendix E, data is summarized. 
Most elderly do nothave the intention to move; 84% 
and 88% of the retirees and old age re ti rees respectively 
definitely do not prefer to move within 2 years. Only 
a small group, 13% and 9% respectively, intends or 
considers moving. These households might be the ones 
that currently struggle to get by. Among low educated 
earners and the disabled the majority does not prefer 
to move as wel I. Approximately 1f.! of these subgroups 
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considers moving. The opposite situation is valid for 
starters; 60% is inclined to move within 2 years. The final 
subgroup of high educated earners is al most evenly 
divided regarding moving. The latter two groups can be 
considered more dynamic and maybe more tlexible when 
it comes to moving. 

More insight into the existence of the urge to move can 
be derived from the maximum increase of housing casts 
that the six subgroups accept befare they decide to move. 
Th is individual threshold is depicted in tigure 21 . lt can 
be said that for certain households only a small increase 
can force or motivate them to move. lt is remarkable that 
in particular the disabled, retirees, and old age retirees 
consider moving in case housing casts rise slightly. These 
groups were previously indicated as those with little 
intention to move. 

For the households who selected a threshold within 
the first category, an increase of maximum €24, it is 
expected that their current situation is al ready critica I. 
They might already be searching fora more affordable 
dwelling; otherwise, annual rent increase will most likely 
act as moving incentive. lt is of importance to notice that 
households who selected a small growth might be able 
to find a suitable dwelling in the current stock. Some 
households with a high urge to move (in case casts rise) 
might reside in a dwelling with disproportional housing 
casts. Nat all of themarein needof affordable housing. 

<~,:,t .. -
,.., ~ ... ~ ~ 
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40% 50% 

- €75 - €99 

60% 70% 80% 90% 100% 

- €100 - €124 

FIGURE 21 Maximum accepred increase of housing costs by singles (income < €34.229 
SOURCE· Adapted from M1n1stel ie van BZK & CBS (20 12) 
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3 9 )~< L ) o"'s 
The Dutch government strives to keep housing costs 
manageable for households. Everyone should be 
provided with an adequate and affordable dwelling 
within a clean and safe environment. However, results 
presented in this chapter reveal a contrasting situation. 
Thirdy-four per cent of all households belonging to the 
target group of this thesis have an insufficient income 
tomeet minimum expenditures as wel! astheir current 
housing costs. The disabled and starters have the most 
ad verse outcome. Many of the vulnerable households are 
even unable to afford minimum housing. Th is amount 
can be considered unaffordable for households with an 
income below approximately €1.000. In total, 20% of the 
target group can be indicated as a household havîng an 
insufficient income tomeet minimum housing.These 
results underline the importance to search for new 
housing concepts. Costs have to be lowered significantly. 
Conventional housing types appear not to be affordable. 

Even though a large majority of the retirees and old a ge 
retirees do not prefer to move within 2 years, increase 
of housing costs wil! motivate them to move. lt can be 
said that for certain household only a smal I increase can 
force or motivate them to move. lt is remarkable that 
in particular the disabled, retirees, and old age retirees 
consider moving in case housing costs rise slightly. These 
groups we re previously indicated as those with little 
intention to move. 

Furthermore, it is of importance to state that outcomes as 
presented in this chapter are only snapshots. lncome and 
household composition can change easily. Such changes 
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adequate standard is notaccurate for all households; 
personal expenditures differentiate. 

Finally, it can be concluded that affordable housing 
as defined at the start of this thesis is too ambitious. 
Affordable housing has beendefinedas housing that 
enables tenants with an income below €34.229 tomeet 
all modest but adequate expenditures by NIBUD. In other 
words, the residual income of one-person households 
should be approximately €695 (< 65) or €669 (>65). As for 
people relying on social security of€749 for instance, this 
aim can beseen as impossible. Housing costs of €54 to 
€80 per month are very ambitious and can be perceived 
as unrealistic and even unwanted. lt is widely accepted 
that people have to contribute totheir housing. Today, 
all tenants are accountable for the annually established 
base rent. Rent exceeding this minimum would result 
in housing which is disproportioned in relation to the 
existing stock; consequently, inequality among social 
tenants shall be created. As a result, it can be concluded 
that the objective of creating affordable housingas 
defined at the start of this thesis should not be pursued. 
A salution must be found that fits within the context of 
the social rental market Base rent as lower limit can act as 
precondition. 
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FUTURE 
AFFORDABI LITY 

Present housing affordability has been evaluated in 
detail. Outcomes underline the critica! position of several 
one-person households within the social rental market 
Additionally, it is needed to gain insight into housing 
casts in the near fut ure. A literature research will be 
conducted to gather information on possible future 
trends. The resulting overview of scenarios and prognoses 
will shed light on the relevanee of affordable housing 
in the next 5 to 10 years. Developments concerning the 
three variables of housing affordability (housing casts, 
income and minimum expenditures) wil I be discussed 
separately. As for future housing casts, trends concerning 
both the existing stock and new developrnent will be 
evaluated. Finally, it is intended to reveal which housing 
casts elernents are expected to have the largest impact 
on housing casts in the future, which is of use for the 
developrnent phase. 
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4 H( lli') 1\J ~ 'OS TS OF EX1ST ~G STOCK 
A brief evaluation of the development of housing costs 
has been presented in the introduction. More in-depth 
forecasts can be derived from 'Woon kosten nu en in de 
toekomst' (Leussin~ et al., 201 2). Th is research includes an 
assessment offuture housing costs in 2020. A distinction 
is made between two types of parameters: fixed 
parameters and variabie parameters (see table 8). 

4. 1.1 RENT 
Rent is categorized as fixed parameters by (Leussink et al. 
(201 2). Fluctuations of rent are expected to correspond 
with annual inflation. Though, the recently introduced 
income-dependent rent increase is not yet taken into 
account. An additional 1,5% up to 4% annual rent 
increment should be allowed for. Aedes (201 3b) surveyed 
1 79 housing associations of which 80% indicated that 
they applied income-dependent rent increase in july 
2013. Aedes is a Dutch organization promoting the 
interestsof social housing associations in the Netherlands. 
The lowest percentage of 1,5% can be appointed to the 
primary target group of housing associations. In other 
words, the target group of this thesis wil I be confronted 
with an additional 1,5% maximum. The result is an add-on 
of €1 6 after one year, basedon average regional rent 
of €43 1. According to ligure 21 (chapter 3), such rent 
increase might be a stimulant for household to search 
for less costly housing. After five years of fully exploiting 
the allowed increase, average rent ofthe target group 
in Eindhoven, Veldhoven and Waalre will be €5 1 7. Th is 
outcome will be even higher in case intlation continues 
at today's level: 2,5%, resulting in an annual increment 
of 4%. Part of this rent increment, and insome cases 
the entire amount, shall be covered by increasing 
Housing Benefit However, each annual increment might 
cause rent to exceed a certain Housing Benefit level. To 
illustrate, today's average rent of €43 1 will rise above the 
'aftoppingsgrens' of €535,91 after 6 years of 3,7% add-ons 
(inflation + 1,5% income-dependent rent increase). Rent 
on top ofthis limit, though not exceeding the maximum 
social rent level (€681 ,02), will be compensated fora 
maximum of 40%. In other words, income-dependent 
rent increment can be of great influence on one's monthly 
costs aftera few years. 

Rent increase can deviate from fixed percentages under 
two circumstances: (1) in case of mutations, and (2) as 
a result of physical adjustments of a dwelling. The first 
situation represents harmonized rent at moments that 
new tenants are appointed toa dweil ing. Previously 
applied rent is allowed to be raised to a new level as long 
as it does not exceed maximum rent. Harmonized rent is 
especially today of interest because factors such as the 
landlord charge stimulate housing associations to exploit 
the possibility to raise rent. Additional reasons are related 
to: the financial position of the corporation, aim to apply 
rent in conformity with today's market investments, 
renovation/maintenance, and new development 
( Woonbond Advies en Kenniscentrum [WKA], 201 2). 
Woon bond, the Dutch housing union, studied to what 
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extent sociallandlords intent to increase their rents. Their 
findings are presented in table 9. In Eindhoven reg ion, 
rent is aimed at 80,8% of maximum allowable rent. Th is 
means a difference of 22,8% in comparison to the present 
situation. As a result, the number of'inexpensive' and 
'affordable' dwellings is likely to decrease. The extent to 
which this al ready occurs can be derived from currently 
available social dwellings. From October until November 
2013, Kansrijkhuren.nl has offered 32 social dwellings. 
Kansrijkhuren.nl is an initiative of housing associations 
Trudo and Wooninc., who advertise their available 
dwellings online. Of the 32 available dwellings, only one 
dwelling is segmented as 'inexpensive: Next, 21 dwellings 
have a rent ranging between €374,44 and €535,91. These 
'affordable' dwellings cover a substantial part of the 
currently available dwellings. However, many dwellings 
within the 'affordable' category are only appointed to 
either households aged below 30 or aged above 55. In 
particular the dwellings with a small rent are appointed 
tothese two groups. Average rent ofthe available 
'affordable' dwellings for the remaining age categoriesis 
€500 excluding service costs.ln other words, dwellings 
belonging to the 'affordable' segment are stilllargely 
available but households aged between 30 and 55 years 
are mostly reliant on rent approaching the upper limit of 
€535,91. 

The latter situation occurs for instanee to improve energy 
efficiency rates of the stock. Energy related interven ti ons 
are expected to take place frequently in the following 
years. One of the incentives is a budget of €400 milion 
that has been made available the 6'h of September 2013 
as part ofthe SER agreement. The budget is appointed 
to energy saving measures for social dwellings (Aedes, 
201 3c). Furthermore, the social housings stock is 
supposed to have energy label Bon average in 2020. 
To illustrate the possible impact on rent: a shift from 
label G tolabel B adds 28 quality points to the total 
valuation of a dweil ing. This wil I enlarge the maximum 
rent limit by at least €132.1t is reasonable to assume 
that part of the allowed increase will be used to cover 
the expenses of energy saving measures. The question 
is whether or not resulting energy savings wil I exceed 
rent increase. Energy savings will in most cases not sum 
up to €1 32. he difference in energy expenses between 
one-person households residing in a label G dwelling 
and a label B dwelling is only €29 per month, basedon 
Woononderzoek Nederland 2012 (Ministerie van BZK & 
CBS, 201 2). Th is is far less than the increase of maximum 
rent. lt is, however, reasonable to assume that tenants 
will not agree with an intervention that negatively 
influences their financial position. Housing associations 
are obliged to involve their tenantsin the decision 
process for such interventions. A minimum of 70% of the 
concerned tenants have to accept the proposed plan 
before land lordscan take action. To sum up, rent increase 
after physical adjustments is not assumed to result in a 
negative impact on total housing costs. 

Another factor related to future rent is the calculation 



TABLE 8 Pa1amerers of future hous1ng costs: annual1ncrease 
SOURCE :Leuss1nk et al. (20 12 

FIXED PARAMETERS 

Rent 

Service costs 

Water 

Taxes 

VARIABLE PARAMETERS 

Gas Best case 

Base 

Worst case 

Electricity Best case 

Base 

Worst case 

Purchasing power Best case 

Base 

Worst case 

Annual increase 

2,2 % 

2,2 % 

2,2 % 

2,2 o/o 

3 o/o 

5 % 

7 % 

2 o/o 

3,5 % 

5 % 

0,45 o/o 

-0,35 o/o 

-1 ,00 o/o 

(on top of inflation) 

(on top of inflation) 

(on top of inflation) 

TABLE 9 Cun ent rentand intended rent according to poiJcies. N = 287 
SOURCE:WKA (2012) 

Rent in % of allowable I ntended rent in 'lo of Difference 
maximum rent allowable maximum rent 

LARGEST DUTCH 
MUNJCIPALITIES 

Amsterdam 80,4 % 90,4 o/o 12,4 o/o 

Rotterdam 76,5 o/o 88,5 % 15,7 o/o 

Utrecht 71 ,6 % 90,8 o/o 26,8 o/o 

Den Haag 80,4 o/o 83,5 % 3,9 % 

Eindhoven 65,8 % 80,8 % 22,8 % 

Total 72 % 81,4 % 13,1 % 
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system for maximum rent. The 13th of September 2013, 
a motion has been presented to adjust the calculation 
system for maximum rent. The motion requests to take 
the lmmovable Property Value (WOZ-waarde), which 
expresses the popularity of a property, into account. As 
a consequent, quality points for location aspects and 
housing type will be eliminated from the system. Both 
aspects are covered by the immovable property value. At 
the moment, credits for facilities nearby are included but 
the quality of the location is not included. For instanee 
whether or nota dwelling is located in the city center. Th is 
will make a difference in the new system. The immovable 
property value will determine 25% of the maximum rent 
level. To prevent a double calculation of floor surface 
(which is also more or less reflected in the value), the 
possibility is opted to calculate the immovable property 
value per m2

• Th is adjustment is expected to result in 
a better representation of the location and the quality 
level of a dwelling. The system is therefore supposed to 
provide more appropriate rent. Th is system is supposed 
to be running by the 1 th of July 2014. lf the system might 
increase or lower rent is hard to assess due to lacking 
information of current immovable property va lues of 
dwellings. Aedes (2013d) expects no large changes. For 
tenantsof Eindhoven, Veldhoven and Waalre, the new 
calculation system might proveto be beneficia I. That is, 
points for housing shortage in several specified areas 
will be eliminated. Eindhoven, Veldhoven and Waalre 
are included in the list of areas with housing shortage. 
Consequently, an additional15 to 25 pointscan be added 
to the valuation assessment. The new valuation system 
will eliminate these points, meaning that the total of 
pointscan become smaller. In that context, tenants will 
be allowed to request rent decrease. On the other hand, 
housing shortage is closely related to the popularity 
of a certain area and its properties. lt can therefore 
be assumed that the immovable property value will 
be higher for areas copying with housing shortage. In 
other words, the eliminated 15 to 25 points might be 
compensated by a higher immovable property value. 

4.1.2 SERVICE COSTS 

Future service casts are assumed to correspond with intla
tion development according to Leussinket al. (2012). 
Exceptional increases of decreases are not likely to occur. 

4.1 .3 ADDITIONAL COSTS 

Table 8 reveals that gas and electricity prices can be 
indicated as an important factor of rising housing casts. 
The base scenario, the most likely scenario, accounts a gas 
price increase of 5% and an electricity price increase of 
3,5% on top of inflation. According tothese percentages, 
average energy expenses of households in Eindhoven, 
Veldhoven and Waalre will be approximately €1 07 next 
year, basedon the current average of €1 00. After five 
years, energy casts will have raised to €137. Additional 
casts will consequently cover a larger part oftotal 
housing casts. In accordance with the base scenario, 
25% of housing casts will be energy casts in 2020. At 
the moment, 19% is spent on energy. Growing energy 
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prices are most relevant for elderly and the disabled. They 
appeared to have the highest energy consumption. A 
second group at risk consistsof singles living in a single
family dwelling. They currently encounter the largest 
energy bill (appendix D, table Dl). A third group at risk 
concerns people residing in a dwelling with an inferior 
energy label. 

Remaining additional casts, taxes & water, are not 
expected to show remarkable developments in the 
near future. lt is sametimes stated that water will 
become scarce, which might influence water prices in 
the future. Taxes for waste disposable and sewerage 
might a lso change due to the growing awareness of 
the environment. Nevertheless, such predictions are 
unreliable and their actual impact is hard to foresee. 

4.1.4 TOT AL HOUSING COSTS 

During the next five years, housing casts are in particular 
expected to change due to income-dependent rent 
increments, harmonized rent, and growing energy prices. 
lncome-dependent rent increases will raise average rent 
toa level of €517 after 5 years. Furthermore, mutations 
will be utilized to increase rent by 22,8 % on average in 
Eindhoven in order to meet the intended rent levels as 
percentage of maximum allowable rent. Simultaneously, 
additional casts will grow. After five years, energy casts 
will have added up to €137. As a result, total housing 
casts become €687 excluding Housing Benefit 

4 2 HOUSiNG CCSTS o - NEW C•EVELOPMENT 
So far, cost developments ofthe existing stock have been 
discussed. Housing casts of newly built dwellings are 
subject to an interesting development as wel I. 

4.2.1 GROWJNG CAPITAL COSTS 

The capita I casts of new properties have grown during 
the past decennia. In 1991, total casts were approximately 
€ 60.000 per dweil ing. In 2009, total casts were almast € 
175.000 (Wildt & Luijkx, 2011 ). The price of dwellings has 
increased al most twice as much as inflation. Underlying 
reasans are: (1) more restricted construction requirements 
established by the State, (2) en larging influence of user 
preferences, (3) quality requirements of corporations, (4) 
increased complexity of building projects, and (5) growth 
of number of non-social dwellings. The quality level of 
social dwelling shall continue to rise. New properties 
have to meet demanding requirements regarding 
energy efficiency. To illustrate, current minimum energy 
efficiency of dwellings is established at <0,6 which can 
be translated into an energy label of A++ or higher. The 
Dutch government wants to continue tightening the 
energy efficiency requirements for dwellings (Agentschap 
NL, 201 0). In 2015, the EPC threshold for newly-built 
housing shall be established at 0,4, which can be 
translated into energy label A+++. EPC is a dimensionless 
unit expressing the energy efficiency of a dwelling. The 
smaller the EPC, the more energy efficient a building is. 
Moreover, newly constructed dwellings are intended 



to be energy neutral by 2020. This intention is in line 
with ambitions of the EU, whoset targets to ensure 
that from 2020 all new buildings consume very little 
energy labeled 'nearly Zero-Energy Building' (Buildings 
Performance lnstitute Europe [BPIE), 2011). Aims of the 
Dutch government are even more ambitious: zero-energy 
buildings. A zero-energy building is a lso frequently called 
an energy neutral dwelling: a dwelling with a maximum 
energy consumption of zero; it might even produce 
energy (Agentschap NL, 201 0). lt is reasonable to assume 
that energy efficiency measures will be reflected in rent. 
They have to be compensated by larger revenu es. 

Rent of newly developed housing has moved closer to 
the upper limit of Housing Benefit Between 1990 and 
2008, rent increased from 63% to 80% of the upper 
limit (Wildt & Luijkx, 2011 ). The upper limit grew with an 
annual average of 2,5%. Currently, rent is stabilizing at 
approximately € 500 per month, which is likely related to 
the 'aftoppingsgrens: Rent on top of this limit will only be 
compensated fora maximum of 40%. Whether or not the 
upward trend will continue is to be seen. Required quality 
levels for dwellings are expected to keep rising. This could 
translate in growing capita! costs. On the other hand, 
innovations might cause a decrease of construction costs. 
lndustrialization of the building process, for example, can 
have a major impact on future construction costs. To sum 
up, it is hard to predict what will happen to the currently 
stabilized rent levels of newly developed dwellings. 

4.2.2 NEW DEVELOPMENT IN EINDHOVEN REGION 

The current and planned expansion ofthe stock of 
'inexpensive' dwellings is limited. In Woensel West 
in Eindhoven, housing association Trudo built 11 
apartmentsof approximately 36m2 to 45 m2 NIA (net 
interna I area) with a rent of €358 (Trudo, 2013). They are 
assigned to one-person households below the age of 35. 
Housing association Trudo doesnothave the intention 
to add more inexpensive dwellings on the short term 
(Wagenberg, 2013). 'Thuis, a recently merged social 
land lord, indicated not to have planned 'inexpensive' 
housing (Selm, 2013). They try to supplement the lower 
part oftheir stock by purchasing and renovation of 
old buildings. 'Thuis studies the possibilities to provide 
'inexpensive' dwellings in the future; though, they do not 
have actual plans yet. 

Sociallandlord Woonbedrijf did not built 'inexpensive' 
dwellings as well (Aelbers, 2013). Si nee 2008, none of their 
newly development belongs to the 'inexpensive' category. 
An exception is the construction of 304 student units; 
however, these are only available for students. Woon
bedrijf doesnothave the intention to add 'inexpensive' 
dwellings totheir stock on the short term. Affordable' 
dwellings, on the contrary, are added to the stocktoa 
greater extent. To illustrate, Woonbedrijf built 152 dwell
ings within the range of €374,44 - €574,35. 

4 3 INC îMF 
In order to examine future housing affordability, income 
prognoses have to be ex plored too. lncome predictions 
are briefly discussed in chapter 2. In genera I, a neutral 
income development is predicted by the target group. 
Among starters and high educated earners, a significant 
part foresees income growth as wel I. The other four 
groups include more people who predict an income 
decrease; this is particularly the case for retirees and 
old age retirees. More than 40% of both retirees foresee 
income decline. As for future purchasing power, Leussink 
et al. (2012) provide a similar perspective. Their base 
scenario allows for an -0,35% decreasing purchasing 
power. 

4.3.1 INSTITUTIONAL INCOME PROGNOSES 

The predictions of the target group are supported 
by a recently published research ofWilkens, Knoef, 
Been, Gielen & Vu uren (2013). They simulated income 
developments between 2010 and 2025. Wilkenset al. 
(2013) conclude that income positions of retirees will not 
have changed significantly in 2025 compared to 2010. 
Though, income of retirees living alone will grow less 
(3%) than the financial resources of couples (7%), based 
on the base scenario. New generations of retirees will 
more often receive pension parallel to social security 
for seniors. In addition, their pension will be larger than 
today's average pension. Wilkenset al. (2013) note that 
the amount of pension remains an instabie factor due 
to limited indexation. Pensions might not be indexed 
each next year due to weak financial positions of pension 
funds. The disposable income of one-person households 
between 47-57 years of age is expected to increase by 5%. 
However, this growth is primarily caused by increasing 
labor participation among woman. lncome of both 
earners and starters is most likely mainly related to the 
economie situation. A recovering economy will result in 
more employment. Though, experts are not unanimous 
regarding the economie situation in the next years. 

A relevant change can be indicated for those relying 
on subsidy. The Dutch government intends to create 
one subsidy system for people who can work but are in 
needof assistance. New job opportunities are given to 
impaired people. In total, 125.000 extra jobs will become 
available until 2026 (Rijksoverheid, 2013c). This can be 
perceived as a positive perspective for the disabled. 

4.3.2 FUTURE SUBSIDIES 

More budget is reserved for Housing Benefit from 2,8 
billion in 2013 to 3,8 billion in 2018 (Aedes, 2013e). 
Furthermore, a new subsidy system will be introduced 
in 2015. Subsidies for care and children will be bundled 
in one amount (Aedes, 2013e). After 2017, Housing 
Benefit will a lso be integrated in this subsidy. The level 
of allowance will be derived from income positions and 
household composition. lt is possible that this new 
system will not bedependenton height of rent. it is 
not known what the impact will be on housing costs. 
lf subsidy becomes independent of the level of rent, 
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'underhoused' householcts might profit the most whereas 
'overhoused' residents might be confronted with higher 
rent. On the other hand, it might a lso be an incentive for 
sociallandlords to raise rent. lf subsidy is not related to 
height of ren~, the current upper and lower thresholds for 
subsidy can be rejected. A possible result is that rents will 

exceed the upper limit. 

4 4 MINIMUM EXPENDITURES 

The third factor related to future housing affordability 
concerns minimum expenditures. Surprising 
developments might occur in two categories: costs for 
food and costs for care. These categories al ready cover 
a substantial part of the modest but adequate standard. 
Future developments can therefore be of great influence. 
According to The Food Agency (2013), it is likely that food 
prices will increase and fluctuate significantly the next 
10 years. Th is shall be the consequence of the inclining 
de mand for food. During the last 20 years, the demand 
has increased significantly, whereas the food supply 
decreased partly due to elimate change and extreme 
weather. Th is trend is supposed to continue. The world 
population keeps rising. Besides, The Food Agency 
adds that higher food prices are required to establish a 
sustainable agricultural sector. That is, to keep the Dutch 
farmers alive. 

Parallel to this trend, costs for care might increase too. 
Ewijk, Horst & Besseling (2013) explored the future care 
sector and identified that costs are growing fast. Ageing 
of the population and new technologies are indicated as 
cause. New technologies are introduced frequently these 
days, enlarging the possibilities tostart treatments. The 
share of care as percentage of the Dutch GDP increased 
from 9% in 2000 to 13% in 2012. lf this trend continues, 
care will cover 31% of the GDP in 2040. An alternative 
scenario prediets an increase up to 22% of the Dutch GDP. 
In the Netherlands, care is available to everyone by law. 
Rising quality will influence the base standard for care 
and conesponding costs for care. Consequently, costs 
might increase for everyone, unless solidarity wil I be 
enlarged as well. 

To sum up, costs for food and care might cover a larger 
part ofthe total minimum expenditures in the next 5 to 
10 years. Remaining costs are not expected to decrease. 
As a result, total minimum expenditures will increase or 
householcts have to compensate by moderation of other 
costs. 

4 5 CONCLUSIONS 
Findingsin this chapter support the relevanee of 
affordable housing in the next 5 to 10 years. Both 

minimum expenditures and housing costs are expected 
to grow. lncome-dependent rent increments, as applied 
by 80% of the sociallandlords, wil I raise average rent 
toa level of€517 after 5 years. Furthermore, mutations 
wil! be utilized to increase rent by 22,8% on average in 
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Eindhoven in ordertomeet the intended rent levels as 
percentage of maximum allowable rent. As a result, the 
number of'inexpensive' and 'affordable' dwellings can 
decrease. The availability of these dwellings is at risk for 
householcts aged between 30 and ?5 years in particular. 
Housing affordability for one-person householcts who 
just exceed the limit of Housing Benefit wil! therefore 
become more relevant. On!y 'inexpensive' and 'affordable' 
dwellings meet their financial resources. 

Sirnultaneously, additional costs wil! grow. After five 
year, energy costs will have raised to €137. As a result, 
total average housing costs becorne €687 excluding 
Housing Benefit lncreasing energy prices are most 
relevant for (1) the disabled and retirees due totheir high 
energy consurnption, (2) those residing in single-family 
dwellings, and (3) tenants living in a dwelling with a low 
energy label. 

As for future affordability of new housing, two scenarios 
are presented. On the one hand, the upwards trend of 
increasing construction costs can continue, resulting 
in less affordable housing. One the other hand, future 
i nnovation might result in surprisingly srnall construction 
costs. In other words, affordability offuture new housing 
is hard to foresee. On the short term, however, new 
housing within the region of Eindhoven has been 
assessed more accurately. Local housing associations do 
nothave 'inexpensive' dwellings planned for the next 
years. Only one socialland lord stated that they wil! 
explore the possibilities to add 'inexpensive' dwellings 
to the stock. 'Affordable' dwellings (€374,44- €574,35), 
on the contrary, are expected to be added to a greater 
t.. lt,lli... 

Regarding future income it can concluded that, in 
contrast to previous findings, retirees and the disabled 
might experience income growth in the future. As for 
the retirees, this will account for the next generation of 
e!derly who wil! more often receive pension parallel to 
social security for seniors. The disabled might benefit 
from new job opportunities that are given to impaired 
people. The 125.000 extra jobs that will become availab!e 
are a positive future perspective. Still, the resu!ting 
income of these jobs might equal minimum wages. 
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KEY ELEMENTS 
OF AFFORDABLE 
DWELLINGS 

Previous findings underline the relevanee of affordability 
issues. Each subgroup includes households with a 
critica! position. Even though it is notproven that 
payment problems truly exist among them, the number 
of households at risk is surprisingly high. New housing 
should lower costs to prevent social exclusion oftenants 
who struggle to get by.ln order to establish a starting 
point for the development phase, current housing costs 
will be analyzed in more detail. The three elementsof 
holiSing costs (rent, service costs, and energy, water 
& taxes) will be addressed individually. The aim of this 
chapter is to explore which element can beseen as key 
elements to reduce housing costs. 
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Today, rent generally covers the largest part of housing 
casts. Moreover, rent is expected to increase significantly 
in the near fut ure. lt can therefore be selectedas one of 
the key elementstoreduce housing casts. 

5.1.1 DETERMINATION OF RENT 

In the Netherlands, rent is established basedon a 
valuation system named 'woonwaarderingsstelsel' [WWS] 
determining the maximum rentfora specific property. 
This rent is used as upper limit. Housing associations can 
choose a rent below the maximum. On average, rent is 
aimed at 80,8% of the up per threshold according toa 
recent survey of Aedes (2013b). The following dwelling 
characteristics are integrated in the valuation system (see 
table 10). 

Type of dwelling 
Floor space 
Outdoor space 
Energy label 
Heating system 
Kitchen equipment 
Sanitation 
Facilities for disabled tenants 
Living environment 
Local housing market (shortage or nat) 
Value of property 
Service facilities 

In appendix F, the translation of quality pointstorent is 
given. As described before, a forma I request has been 
submitted to integrate the immovable property value in 
the assessment. Quality points for location aspects and 
housing type will be replaced by the immovable property 
value. The request states that a large ditterenee in rent 
levels is not intended. The outcome of bath calculation 
methods will consequently be somewhat si mi lar. 
Therefore, it is assumed that the current system wil I be 
representative for future housingas wel I. 

In the second column, an example is given of a average 
sized, newly built apartment with a balcony that meets 
the current energy efficiency requirements, located in 
Eindhoven. The resulting maximum rent is €902,37. The 
intended rent of 80,8% would be €729,11. In other words, 
newly built apartments in Eindhoven are likely to result 
in free market dwellings or housing associations should 
accept a smaller percentage of maximum allowable rent. 

The system indicates three options to achieve a smaller 
rent: (1) the most dominant a spects should be adapted 
or (2) housing corporations should make an exception 
regarding their rent policies. The first salution addresses 
the aspects size, energy labeland location (living 
environment, disturbance and local housing shortage). 
These a spects have the largest influence on the total 
of points. Th is option implies that affordable dwellings 
should be built in less attractive living environments, their 
size must be reduced substantially ortheir energy label 
should be inferior. The second option for landlords is to 
reject their intended rent level of 80,8%. In this context, 
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rent can be related to capita I casts and exploitation casts 
rather than to the total number of quality points. The 
smaller the capita I casts and exploitation casts, the less 
rent must be received to make a dwelling profitable or to 
equalize the expenses. Choosing this option corresponds 
best with the intention to develop new, affordable 
housing. lt doesnotlimit the creative process by 
restricting the salution to the current system. The second 
option allows tothink out of the box, which might be 
needed to lower housing casts substantially. 

5.1 .2 CAPITAL COSTS OF HOUSING 

In table 11, an overview is given of capita I casts. Direct 
castscan be considered ma in casts of capita I casts; a 
façade is in particular of great influence on the expenses. 
Th is is especially the casefora traditionally built façade 
consisting of bricks. Briekwark built on site is very time 
consuming. Next in line are installations, interna I walls, 
floors and the roof. According to this overview, it is 
most effective to moderate casts of these elements. 
Costof land is relatively small for social dwellings. Local 
governments most aften establish fixed land prices for 
social housing. 

Exploitation casts are described in table 12 (next 
page). Casts that have the potent ia I to be adjusted are 
maintenance casts and operational casts. 

Closely related to construction casts is the factor size. 
Wildt & Luijkx (2011) analyzed the construction casts 
of new buildingprojectsof 16 large Dutch housing 
associations. Their findings are depicted in tigure 22. Wildt 
& Luijkx (2011) conclude that capita I casts of multiple
family dwellings are indeed related to size. For multiple
family dwellings accounts: an extra square meter results 
in €340 extra casts. As a result, the size of apartmentscan 

TABLE I I Capita! costs 
SOURCE : Smeets (20 3) 

COSTOF LAND 

DIRECT COSTS 

Foundation 

Floors 

Roof 

Bearing walls 

lnternal walls+ doors 

Facade 

I nstallations 

Interier 

Stairs + railings 

Storage rooms + pavement 

ADDITIONAL COSTS 

Share in percentage of total 
capita i costs 

10% 

70% 

5% 

1 Oo/o 

1 Oo/o 

5% 

1 1 o/o 

30% 

14% 

4% 

3% 

6% 

20% 



TABLE I 0 Quality assessment system for social dwellings 
SOURCE: Huurcommissie (20 12) 

TYPE OF DWELLING 

Single-family dwelling 

Multiple-family dwelling 

Duplex 

FLOOR SPACE 
(kitchen, bath room, bedroom) 

REMAINING FLOOR SPACE 
(basement, laundry room, storage, garage, attic) 

OUTDOOR SPACE 

Non-shared 

Shared 

ENERGY LABEL 

HEATING SYSTEM 

Central heating 

Stadsverwarming 

KITCHEN 
Lenght of kitchen counter 

Extra kitchen equipment 

SANITATION 

Facilities for disabled 

LIVING ENVIRONMENT 
(public green, playgrounds,schools, shops, 
parking etc) 

DISTURBANCE 
(noice, polution, restructuring works 

Local housing shortage 

Service apartment 

Total 

A N 

Quality points 

Detached 17 
Corner house 15 
Other 12 

With elevator Without elevator 
Groundfloor 6 Ground floor 
First floor 5 First floor 
> first floor 4 > first floor 

Ground floor 4 
Second floor 

m2 x1 

m2 x 0,75 

2 points per 25m 2 

m' x 2/25/number of dwellings 

Label A++ 40 Label D 
Label A+ 36 Label E 
Label A 32 LabelF 
Label B 28 Label G 
LabeiC 15 

number of heated rooms x 2 

number of heated rooms x 1,5 

< 1m 0 
1-2m 4 
> 2m 7 

max. 7 

Toilet 3 
Sink 1 
Shower 4 
Bath 6 
Bath & shower 7 

1 point per € 226,89 

max of25 

maxof-40 

Eindhoven, Veldhoven, Waalre 
WOZ/ floor space > 2900 = 25 
WOZ/ floor space < 2900 = 15 

total of points (1-11) x1 ,35 

6 
3 

11 
5 
1 
0 

Basic newly built 
housing --------' 

5 (on average) 

83 

4 

2 

40 

8 

4 

2 

8 

17 
(large city) 

5 

92 = (902,37 

49 



TABLE 12 Explortat io n costs 
SOURCE : Berenschot & Osborne. 1992 : Jellern a .1 996 rn Grem , 
men , 1996) 

FIXED COSTS 

MAINTENANCE 

OPERATIONAL COSTS 

SPECIFIC OPERATIONAL 
COSTS 

€300.000 

€250.000 

€200.000 

€150.000 

€100.000 

€50.000 

€0 

0 20 40 

Aspects of exploitation costs 

Interest 
Depreciation 
Leaseheld 
Ownertax 
Waterboard fees 
Environmental tax 
Property insurance 
Fire insurance 
Storm insurance 
WA- insurance 
Taxf for use of public space 
Liability insurance 

Technica! maintenance for property, 
installations and area. 
(preventive, replacement, maintenance 
complaints and mutation-maintenance) 
Cleaning activities exterior 

Accounting 

Co st control 

• 
• 

• 
• 

,. 

60 80 100 

• 

120 140 160 
m' 

- Multiple-family dwellings 

- Single-family dwellings 

FIGURE 22 Si ze of dwelhngs vs capita! costs 
SOURCE : Wildt & Lurjkx (20 11 ) 
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help to lower costs. This is not the case for single-family 
dwellings of which capita I costs seem not to be related to 
size. 

5. 2 PURC HASE 
Owner-occupied housing would offer an alternative to 
rental units. The permanent nature of new housing for 
several subgroups supports the possibility to explore 
ownership options. As stated in the previous chapter, 
especially households with an income below €1.000 
net per month might be in needof new housing. A net 
monthly income of €1.000 equals a gross annual income 
of approximately €1 4.000. Th is income would allow for 
a mortgage of €56.000 (4 times one's annual income) 
and net monthly costs of €224 (De Hypotheker, 2013). 
lt w ill be a challenge to develop a housing concept that 
involves low cost housing of approximately €56.000. 
However, financial assistance of housing associations 
should not be ruled out. 

Purchasing might be in particular appealing to the group 
of one-person households who ju st exceed the limit of 
Housing Benefit They rely on a gross annual income of 
€21.025 (< 65) or €21.1 00 (> 65). Th is income corresponds 
with a mortgage of approximately €84.000 and net 
monthly costs of €326. Consequently, home ownership 
could be of great value tothese households. lt is therefore 
of interest to further explore the possibilities of home 
ownership. 

5.3SRVt COSTS 
Service costs appear to vary greatly. Findingsin chapter 
3 proved that apartments have in general higher service 
costs than single family dwellings. This is not surprising, 
because most service expenses are related to common 
spaces. The large difference in present service costs is 
mainly the result of varying service levels, but a lso private 
energy costs that can be included. These expenses 
can have a significant impact on total housing costs, 
especially because they will not be compensated ifthe 
total exceeds €48. Still, average service costs are rather 
small. The regional median value is €39 and the national 
median value is €23 per month. The regional median is 
basedon only 68 respondents and could therefore be 
perceived as less reliable. The limited share of service 
costs as part of total housing costs can beseen as a 
reasonable argument not to include service costs in 
the key elementsof affordable housing. Moreover, no 
significant future increase of service costs is expected. 

5.4 ADD T ONA COSTS 
Electricity and gas prices are expected to increase 
substantially in the near future. According toa si mulation 
of future energy costs of Leussink et al. (201 2), 25% of 
average housing costs in 2020 will be covered by energy 



consumption. Consequently, addressing these costs can 
contribute to achieving an affordable dweil ing. In other 
words, energy consumption is selectedas a key element. 
Energy consumption can be approached from two sides: 
(1) energy efficiency of ~ousing, and (2) behavior towards 
energy usage. 

Costs for water and communal taxes cover a relatively 
small part of average housing costs in Eindhoven, 
Veldhoven & Waalre. The regional average is €30 per 
month. In addition, future developments of these costs 
are expected to correspond with inflation. The small 
amount and the steady nature water costs and taxes 
make them less relevant as key elements. 

5 5 Wju'->11\JG R.ELATEC COSTS 
Housing related costs have not been addressed before in 
this research. In literature, these costs are not evaluated 
with regard to housing affordability. For the purpose of 
this study, though, it is useful to take them into account 
in order to achieve affordable hou sing. The following 
expenditures of NIBUD's modest but adequate standard 

TABLE 13 Starutory mmimum standard fo1 housing (Bouwbeslu1t) 2012 
SOURCE : BRIS (20 12) 

Newly-built dwellings 

ACCOMMODATION AREA 

4.2.1 Non-shared floer space: min. 18m2• 

4.3. 1 Floerspace of accommodation area is at least 5 m'. 

4.3.2 Floerspace has a minimum width of 1,8 m. 

4.3.4 Within at least 1 accommodation area is an area of at least 
11 m' and a width of 3 m. 

4.3.6 

TOILET 

4.11.1 

4.11.3 

Height is at least 2,6 m. 

Floer space: min. 0,9 m x 1,2 m. 

Height is at least 2,3 m. 

BATHROOM 

4.19.1 Floerspace is at least 1,6 m' and has a minimum width of 0,8 m. 

4.19.2 Floerspace of a combined toilet and bathroom is at least 2,2 m2, 

minimum width of 0,9 m. 

4.19.5 

STORAGE 

4.31 .1 

Height is at least 2,3 m. 

Non-shared starage of at least 5 m', 
width of 1,8 mand height of 2,3 m. 

4.31 .2 Or a shared starage including 1,5 m' per dweil ing. 

OUTDOOR SPACE 

4.35.1 Non-shared outdoor space of at least 4 m', 
width of at least 1,5 m accessible from non-shared space. 

Or a shared outdoor space of at least 1 m' per dwelling, 
minimum of 4 m' and a width of 1,3 m. 

can be considered housing related: 

Television and internet 
lnventory, maintenance house/garden 
Cleaning 

€ 53 
€89 
€7 

Summed up, the costs are €149; covering 21% of the 
modest but adequate expenditures. Consequently, it is 
worthy to study the possibilities to reduce these costs. 

S 6 STATL ~CR" "'1 1\J fV>l M ':>~ANDARD 
Parallel to selecting key elements, it is required to 
gain insight into present minimum standards for 
housing.These standards represent preconditions 
for the development of new housing. The minimum 
requirements are summarized in table 13. Reconstruction 
appears to have limited requirements. Mostly, original 
requirements apply. For newly-built dwellings, on the 
contrary, more demanding standards apply. 

4.4 

4.4 

4.12 

4.12 

4.20 

4.20 

4.33 

4.36 

Reconstructed dwellings 

Original requirements 

Height is at least 2,1 m 

Original requirements 

Heigth is at least 2 m 

Original requirements 

Heigth is at least 2 m 

Original requirements 

Original requirements 
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Because of the long term nature of affordable housing for 
multiple subgroups, housing should remain affordable 
during the exploitation period. lt is therefore essential 
to keep exploitation costs low. Exploitation cost~ consist 
of: fixed costs (rent, taxes, insurance, and depreciation), 
energy costs, maintenance, administration, specific 
eperating costs (surveillance for instance). 

A nother requirement concerns limitation of rent increase. 
Even annual income-dependent rent increment can make 
new housing unaffordable aftera few years. Limitation 
accountsfora potential purchasing price as well. In case 
tenants purchase a social dwelling fora reduced price, it 
must be prevented that the property will soldat market 
value. 

Related to this aspect is the accessibility of new low cost 
housing for vulnerable households. After vulnerable 
singles settled in an inexpensive dwelling, their financial 
resources might grow meaning that they can afford 
social housing within higher rent segments. This could 
particularly be the case forstarters and high educated 
earners. lt would bemost ideal if households in such 
situation movetoa nother accommodation that 
better suits their income level. As a consequence, low 
costs housing will be available for other, more urgent 
households. In other words, a solution must be found to 
prevent a mismatch on the long term. 

5 3 """-Lvc., ~~) 

The following costs are selectedas key elements to create 
u J t ... • - ~ 

1. Low construction costs 
Si ze 
Façade 
lnstallations 
lnternal walls 
Floors 
Roof 

2. Low exploitation costs 
Maintenance 
Operational costs 

3. Limited energy consumption 
Energy efficiency of dwelling 
Energy saving behavier 

4. Limited housing related costs 
Television & internet 
lnventory, maintenance house/garden 
Cleaning 

5. Long-term affordability 
Prevention of future mismatch 
Limitation of rent increase/price increase 

Furthermore, purchasing might be 1n particular appealing 
to the group of one-person househeld who ju st exceed 
the limit of Housing Benefit 
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HOUSING 
PREFERENCES 

In this chapter, housing needs and preferences of the 
six subgroups wiJl be studied. The six subgroups are 
expected to have distinctive needs due totheir different 
positions in life. Data of Woononderzoek Nederland 2012 
(Ministerie van BZK & CBS, 2012) will be used to map the 
housing preferences. Next, it is needed to study what 
campromises one-person households are willing to 
make. Th is insight wil I help to balance quality aspects and 
affordability. Finally, future needs will be explored. This 
information is required to evaluate future suitability of 
nevv 11ousmg. 

53 



r-----------------------------------------------·--------

6 f-iOL:S ~~--; PREFERENCES 
Housing solutions should not only be affordable, but 
also address the housing preferences ofthe target group. 
An overview of housing preferences of each subgroup 
is presented in table 14. Th is tableis basedon survey 
data of Woononderzoek Nederland 2012 (Ministerie van 
BZK & CBS, 2012). A more detailed table can be found in 
appendix G. At first, general preferences will bedescri bed. 
Afterwards, specific preferences of the si x subgroups will 
be discussed. 

6.1 . 1 DWELLING CHARACTERISTICS 

Preferences fordwelling characteristics have several 
similarities among the six subgroups. First of all, a 
living room of 20 to 30m2 covers the preferences of all 
subgroups. The subgroups are less unanimous regarding 
the total floor area of a dweil ing. Most selected floor 
space ranges from 50 to 90m2

• Th is is a lso the case for 
type of dweil ing. Starters, the disabled, retirees and old 
age retirees pefer an apartment, whereas both earners 
prefera single-family dwelling. Next, rent is mostly 
selectedas preference, especially among the disabled, 
retirees and old age retirees rent. For the remaining 
subgroups, purchase is appealing topart of the tenants 
as well (see appendix G). Finally, an elevator is only not 
favored by starters and a garden is only preterred by low
educated earners. 

6.1.2 LIVING ENVIRONMENT 

Table 13 expresses the preferenee of the target group to 
stayin their current living environment. That is, a majority 
of all subgroups (definitely) favors staying intheir current 
town or city. As a result, it can be stated that both urban 
and rural areas attract singles. This can be considered a 
remarkable finding, si nee singles are assumed to have 
a higher probability of moving to the city than people 
in a stabie partnership. Cities provide more affordable 
housing than suburb and rural areas and urban amenities 
are nearby (Mulder & Dieleman, 2002). Cities also offer 
great access to public transport in comparison to rural 
areas. Moving to the city is, however, not everyone's first 
choice. Previous life experience has been identified as a 
predietor in the choice of residentiallocation, in particular 
in the form of return migration (Feijten, Hooijmeijer & 
Mulder, 2008) People tend to return to pi aces where 
they lived before. Feijten et al. (2008) state that the most 
common life-path is to continue living in the residential 
environment where one was born, especially for those 
whoare rural-born. Few rural-born people have spatiallife 
paths that include city episodes. Moreover, 60% is closely 
tied totheir residential environment. The social bonds to 
family or friends that tie people totheir place of origin are 
often mentioned in explanations of return migration. Th is 
finding underlines the importance of previous life paths 
oftenants. Basedon previous dwellings, people establish 
their individual perspective on housing (Feijten & Mulder, 
2005). Research of Feijten et al. (2008) proved as well that 
suburbs and rural areascan not be perceived as the same 
location. Ex-urbanites and ex-suburbanites seem to be 
attached toa specific location rather than toa particular 
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type of residential environment. For rural areas this is not 
the case; associations with rural are rather generaLTo 
conclude, solutions must be found in both environments. 

Additionallocation preferences concern distances to 
certain facilities. These preferences are remarkably 
similar. Only the less mobile tenants, part ofthe disabled 
and both groups of retirees, indicated the need to live 
in proximity offacilities. The remaining subgroups are 
satisfied with a location slightly further away. 

6.1 .3 ELDERLY FACILITIES 

The national database provides information on special 
needs for elderly. These specific needs can be found in 
appendix G. Of the retirees, 71 o/o indicated to prefera 
dwelling specifically appointed to elderly. Of the old age 
retirees, 82o/oprefers such a dwelling. Most ofthem prefer 
an elderly home or assisted living with the following 
facilities: concierge and recreation hall. The old age 
retirees also favor joined dinner. 

6.1.4 ADDITIONAL NE EOS 

Apart from the needs and preferences that could be 
derived from the national database, several additional 
needs can be indicated. First of all, the need for affordable 
housing is for certain subgroups only temporary. 
lncome and household composition can change easily. 
As described in chapter 2, this is assumed to be valid 
for starters, high educated earners, and part ofthe low 
educated earners and the disabled. Furthermore, it is 
likely that certain households involve children (who have 
their ma in accommodation at the other parent's place). 
These households are expected to be in need of space 
to accommodate children. This shall especially account 
for both earners and the disabled. Finally, physical 
impairments should betaken into account. Accessibility 
by wheelchair or less mobile people needs to betaken 
into account. 

6 2 CC M P R \.i M I S ES 
Searching fora salution can be interpreted as finding 
a balance between quality and affordability. Chapter 
3 described that a dwelling should be affordable and 
adequate, located in a clean and safe environment. To 
lower housing costs, it is most likely unavoidable to make 
compromises. As a consequence, focus should be on 
keeping quality at an adequate level. 

No information is available on what campromises the 
target group is willing to do. Though, priorities are 
mapped by Woononderzoek Nederland 2012 in general 
(Ministerie van BZK & CBS, 2012). Respondents were 
asked which housing aspect has their first priority: 
location, price, dwelling, or other. Starters and old age 
retirees prioritize the dwelling as such. Both earners, 
the disabled and retirees selected location astheir first 
choice. Especially of interest is that price is prioritized by 
none ofthe subgroups. 



TABLE 14 Summary of housing pnO>ferences 
SOURCE: Adapr ed from Ministerie van BZK & CBS (20 12) 

~ ~ ft At J ri 
DWELLING CHARACTERISTICS 

Type of housing Apartment ' Single-family Single-family Apartment I Apartment Apartment 
dwelling' dwelling I sinlge-family 

apartment dwelling 

No. of rooms 3 3 3 3 3 2 

Size of living room 3 20 - 34 m' 20 - 34 m' 20 - 34 m' 20 - 29 m' 20 - 24 m' 20 - 34 m' 

Total surface3 50 - 69 m' 60 - 89 m' 60 - 79 m' 60 - 79 m' 60 - 79 m' 50 - 79 m' 

Elevator No Yes Yes I Yes Yes Yes 
no 

Garden No No No / Yes / No No 
yes no 

Form of property Rent Rent Rent Rent Rent Rent 

LOCATION 

Walking distance to city/town < 15 min < 15 min < 15 min < 15 min < 15 min in center 
center 

Distance toshops < 5km < 5km < 5km < 5km / < 500 m < 500 m 
< 500 m 

Distance to shopping center < 5km < 5km < 5 km < 500 m / < 500m < 500 m 
< 5km 

Di stance to nearest city <5km < 5km <5km < 5km <5km < 5 km / 
< 500 m 

Vicinity of public transport Very important Somewhat Very important/ Very important/ Very important/ Somewhat 
important I Somewhat Somewhat Somewhat important I 
very important important important important very important 

Degree of attachment to Somewhat at- Somewhat at- Somewhat Somewhat Somewhat Somewhat at-
current town/city tached tached attached attached attached tached 

Prefers to stayin current Yes I Definitely yes/ Yes / Definitely yes/ Definitely yes Definitely yes 
town/city Definitely yes Yes Definitely yes Yes 

PRIORITIES' 

First priority dwelling location/ location location/ location/ dwelling 
dwelling dwelling dwelling 

Second priority price price prieel price price location/ 
dwelling price 

ADDITIONAL NEEDS 

Nature of needs temporary temporary/ temporary temporary/ longterm longterm 
long term long term 

Space for Space for Space for Accessible by Accessible by 
children children children wheelchair/ wheelchair/ 

Accessib le by mobility device mobility device 
wheelchair/ 
mobility device 

1 apartment, rnaisonette or a duplex house (upper unit) 

' single-family house: row house, corner-row house, semi-detached house or a detached house 
3 two (or three in case of similar percentages) mostoften selected size categories are presented. 
4 respondents we re asked to prioritize the following aspects: location, price, dwelling, other 

Note: in case two preferences are given, the difference between both is Ie ss than 10%. The most selected answers is listed first. 
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Campromises regarding dwelling charactenstics 

Smaller dwelling 

Larger dwelling 

Smaller garden/balcony 

Dwelling layout 

Other construction period 

Ambiance 

Rent insteadof purchase 

Larger garden/balcony 

Physical condition 

Purchase insteadof rent 

Lower price range 

Higher price range 

Architecture 

Other 

- Willing to campromise 

Not willing to campromise 

5% 

3% 

1% 

0% 

6% 
4% 

6% 

5% 
5% 

5% 

4% 

4% 
2% - 3% 

• 1% 
1% 

4% 
3% 

Oo/o 5% 

Campromises regarding the living environment 

Type ofhousing 

Parking options 

Neighborhood composition 

Road safety 

Green facilities 

Safety 

Facilities 

Cleanliness of environment 

Neighboring residents 

Neighborhood maintenance 

Noise nuisance 

Odor nuisance 

Dust nuisance 

Other 

4% 

4% 

7% 
1% 

7% 
4% 

6% 

5% 
1% 

5% 
6% 

5% 
4% - 4% 

5% - 3% 

• 1% 
8% 

Oo/o 
3% -2% 

4% 

9% 

8% 

8% 

11 % 

9% 

10% 

13% 

12% 
12% 

12% 

Oo/o 5% 10% 15% 

- Willing to campromise 

Not willing to campromise 

FIGURE 23 lntended campromises of Dutch households in general 
SOURCE: Ministerie van BZK (20 I I l 
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23% 
26% 

15% 

13% 

17% 

15% 20% 25% 30% 

27% 

33% 

20% 25% 30% 35% 



Smaller dwelling 34% 
17% 

Physical condition 25% 
15% 

Dwelling layout 24% 
121\o 

Lower price range 17% 
13% 

Smaller garden/balcony 14% 
9% 

Ambiance 13% 
16% 

Larger dwelling 12% 
10% 

Other construction period 9% 
6% 

Lower price range 9% 
11 % 

Larger garden/balcony 8% 
11% 

Architecture - 4% 
3% 

Purchase insteadof rent - 4% 
11 % 

Rent instead of purchase - 4% 
19% 

Other 16% 
24% 

0% 10% 20% 30% 40% - Compromised 

Not compromised 

FIGURE 24 Dwell ing compromises made by recently moved Dutch households 

SOURC E: Ministerie van BZK t20 I I ) 

General information about housing compromises has 
been studiedas wel i. In 'Tussen wens en werkelijkheid' 
(201 1 ), a report of the ministry of BZK, housing 
preferences of Dutch citizens are studied. A group of 
people with the intention to move we re asked to what 
extent they are willing to make compromises. Of this 
group, 31% answered that they al ready changed part 
of their wishes during their search so far. In addition, 
more than half of the remaining 69% indicates making 
compromises as likely or definitely. These people 
together with the 31% who al ready adjusted their 
wis hes, we re asked to what extent they were willing 
to compromise. Results are depicted in tigure 23 and 
in appendix H. Firstly, it can be concluded that people 
are more willing to change their preferences regarding 
dwelling characteristics in comparison to location 
preferences (appendix H). Furthermore, most people 
would at first make a compromise regarding size (see 
tigure 23). At least 23% would accept a smaller dweil ing. 
Subsequent compromises concern outdoor space, layout 
of a dwelling, and date of construction. With regard to 
location preferences, households would sacrifice wishes 
fora specific type of housing intheliving environment. 
That is, people might for instanee favor a neighborhood 
dominated by single-family dwellings. Subsequent 
compromises would involve parkingspace and the social 
composition of the neighborhood. 

The described report also provides insight into 
compromises which were actually made. Respondents 
who moved recently were asked whether or not they 
adjusted their preferences. Al most a quarter indeed 
made one or more compromises. The compromises are 
depicted in tigure 24. The most remarkable finding is 
that 34% accepted a smaller dweil ing. Furthermore, 25% 
adjusted their preferences regarding the physical state 
of the dwelling and 24% accepted a nother layout than 
preferred. 

l 3 F 1-\ 1- PkE-~E-RF-N - r 

lnsight in future needs can help to create future proof 
housing. On the one hand, housing needs ofthe target 
group might change. For certain one-person households, 
new housing is supposed to offer a long term solution. 
Therefore, it is important to foresee shifts in needs of 
one-person households. On the other hand, the target 
group might change as wel i. Certain subgroups can grow 
or decrease for instanee and new dominant subgroups 
might arise. lt is useful to provide a global idea of the 
future social housing sector at first. Later on, individual 
trends will be explored. 

6.3. 1 SOCIAL SECTOR IN 2030 

In Sociaal Wonen 2030, a recently published book by 
ldenburg & Schwietzer (201 3), four scenarios are depicted 
regarding the social housing market in the year 2030. 
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These scenarios are described briefly below. 
1. Lounge scenario: The Netherlands is back on track. 

Those who work hard benefit Employees hop 
between jobs. Solidarity, collectivity and social 
security are ceased values, as wellas social housing. 
People have to help themselves. 

2. Kitchen scenario: Sharing and taking care of each 
other are key elements. The collective takes care of 
weak fellow citizens. Social security is personalized to 
the max. 

3. Basement scenario: lt's every man for himself. 
the economy has not improved, causing many 
households to be poor. Contiiets are all around. Only 
the most vulnerable people are entitled to social 
housing. 

4. Mezzanine scenario: The Dutch welfare is still under 
pressure. Social housing is for those with no income. 
Housing quality has deteriorated. A long term vision 
is absent. People are partnering up to survive. 

The four scenarios show very distinctive perspectives. 
Due to the great number of underlying factors, it can not 
be said which scenario is most likely to become reality. 
However, the scenarios do provide insight into possible 
future circumstances with different needs. lt underlines 
the unpredictable nature of the future social housing 
sector. The four scenarios are the result of various trends 
which will be explained in more detail. 

6.3.2 FUTURE TARGET GROUP 
Several developments shall change the composition of 
the six subgroups. First of all, size of the groups will most 
likely vary on the long term. Ageing of population will 
eau se a rise of the number of retired singles. As presented 
by tigure 4, both age cohors 65-80 and 80+ willencounter 
a significant increase. The number of starters is expected 
to remain stable. Thesecondage cohort (30-65) will 
increase in the near future but decreaseis expected after 
the year of 2025. 

In line with ageing of the population is an increase of 
life expectancy. According to the most recent prediction 
of CBS (2013b), life expectancy of men will add up to 
87,1 years of age in 2060; an increase of 7,8 years in 
comparison to today's situation. Life expectancy of 
women shall be 89,9 in 2060, which implies an increase 
of 7,1 years. One of the consequences is that people are 
expected to life longer independently at age. 

The growth of elderly immigrantscan be considered 
an important trend as well. Their number is still small in 
comparison to the total of seniors; however, more and 
more immigrants decide to stayin the Netherlands during 
their last life phases. In 2025, non-western immigrants 
wholive alone are expected to have risen by 60%. These 
households can beseen as one of the vulnerable groups 
among one-person households. They are often only 
entitled toa certain amount of the standard senior's 
subsidy (AOW), because they lived part of their life 
outside the Netherlands. Especially first-generation 
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immigrants rely relatively oftenon part of the subsidy 
(CBS, 2006). Furthermore, immigrants have specific needs 
and should therefore ideally be addresses apart from 
native elderly. To illustrate, the most important aspect 
of their living envi_ronment is the proximity of family 
and friends. Sharing the sa me culture is for immigrants 
essential as part of their living experience (Nederlands 
Instituut voor Zorg en Welzijn [NIZW]. 2003). Proximity of 
a mosque and a ha lal butcher are a lso priority. In addition, 
they are highly committed to living in an independent 
dweil ing. 

Another relevant aspect is the entry of labor immigrants. 
Today, citizens of the EU can freely move on the labor 
market As of January 1 '1 2014, the Dutch labor market 
will welcome immigrantsof Buigaria and Roman ia 
(Rijksoverheid, 2013d). Th is is not yet the case for recently 
joined Croatia, but that might change in the future as 
wel I. More countries are lined up to join the EU as wel I. 
lt is hard to predict how many immigrants shall come 
to the Netherlands. Centraal Planbureau [CPB] (2011) 
estimated the increase of permanently staying Bulgarian 
and Romanian employees at a number varying between 
thousand and twenty-thousand per year. The actual 
number depends on polides of surrounding countries 
regarding labor immigrants. Of more importanceis that 
one third ofthe labor immigrants lives alone (Dagevos, 
Gijsberts, Burgers, Snel, Schellingerhout & Korte, 2011) of 
which some might have a family at home. In other words, 
a substantial part of the labor immigrants might be in 
need of affordable housing for one-person households. 

6.3.3 FUTURE NEEDS 
Future needs for affordable housingare first of all related 
toone's financial position. When the current economie 
crisis will end is uncertain. Though, positive sounds can be 
heard more often. What the economie situation will be in 
the next 10, 20 or 50 years shall remain unpredictable. Of 
most importanceis the resulting financial position of one
person households. lncome ups and downs are expected 
to become more common. As described in Social Wonen 
2030, work flexibility will be the new way of establishing 
a career. Work flexibility concerns hopping between jobs 
without a permanent contract. Flexibility also entails 
working outs i de the office, at home for insta nee. The Citrix 
Workplace of the Future report (2012), which polled 1.900 
senior IT decision-makers across 19 countries, shows that 
a third of people (29 percent) will no long er work from 
their traditional office by 2020. lnstead, employees will 
base themselves from various semi-permanent locations 
including the home (64 percent), field and project sites 
(60 percent), and customer or partner premises (50 
percent). The living environment should therefore ideally 
provide space to workat home. 

Secondly, changing housing needs are related to social 
trends. First of all, self-reliance is seen an important future 
value in future life according toldenburg & Schweitzer 
(2013) in 'Sociaal Wonen 2030: Citizens will additionally 
have to help each other. This trend will most likely affect 



the entire target group, but in particular the ones in need 
of care. In-house care shall be required, by professional 
care takers but a lso by neighbors, friends & family, and 
robots. Care robots will extend the period of living 
independently for elderly. Today, user tests are being 
conducted. In the near future, care robots will most likely 
be integrated in life. 

A third important trend is the shift from an owner's 
society to a u se r's society. Whereas the society was 
dominated by the purchasing of products during the 
last century, renting becomes more accepted these 
days. Th is shift is visible by the popularity of services 
such as Greenwheels, a company whorent outs cars. 
The tendency to only rent sarnething when it is needed 
is gaining support and is expected to become more 
prominent in the future. Th is trend might result in 
declining popularity of home ownership. In addition, 
need for parkinglotsis expected to decrease. A 
possible step further ahead might result in tenants 
renting a communal garden when whished for. In line 
with this trend is the upcoming sharing economy. 
Sharing becomes the new owning. Due to the online 
social networks, sharing is quite easy these days. 
More awareness of this possibility will be raised in the 
future. Sharing can be doneon locallevel, but also on 
internationalleveL 

6.4 C CNCLUSIO'\JS 
An important finding of this chapter can be considered 
the overlapping housing preferences of the six 
subgroups.ln chapter 2, a framework was established 
based on the assumption that different positions m 
life would result in distinctive needs. The following 
characteristics were expected to show large variation 
between subgroups: price, housing ten ure, type of 
dwelling, size of dwelling, outdoor space, and location. 
Variation appears to be limited on the contrary. Favored 
location aspects are much alike. Most tenants are 
attached totheir present living environment and prefer 
to stay there. The assumption that young and mid aged 
singles favor an urban area seems invalid. In addition, 
rent dominates among the selected types of housing 
tenure for all subgroups. The only a spects that reveal 
distinctîve fa vors are type of dwellîng and outdoor space. 
However, the varîation of preferences within subgroups 
makes these preferences less reliable. Subgroups are not 
unanimous in preterred type of dwellîng and outdoor 
space. The sa me accounts for favored size, which shows 
a large distrîbutîon. The valîdity of the subgroups can 
therefore be questioned. lt seems that especially age has 
a large intluence on housing preferences. Bath retirees 
have distinctive needs in comparison to the other groups. 
The group of elderly clearly shows preferences related 
to physical impairments and need for care. Th is natura! 
relatîon accounts as wel! for part ofthe disabled who 
might have physical impairments. Finally, whether or nat 
the need for affordable housingis temporary or lasting 
should nat be emphasized toa much. The unpredictable 
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nature of the future makes housing initially perceived 
as a long-term salution for all subgroups. To illustrate, a 
high educated earner might nat know 1f income wil I grow 
on short notîce, or whether or nat a potential partner 
wil! be met. New housing will ther~fore be treated as 
potentially 'long-term' solutîon. Starters, bath earners and 
the part ofthe disabled (subgroups indicated as those 
in needof a short term solution) might, consequently, 
nat be willing to make more radical campromises than 
elderly. Regardless of the nature of new housing for 
each subgroup, it should offer a comfortable living 
environment. 

Validity of the si x subgroups can a lso be questioned as a 
consequence of the rise of immigrant singles. lmmigrants 
and especially immigrant elderly have different housing 
preferences than native singles. lt is therefore needed 
to study and address these needs. The frameworkas 
established in chapter 2 does nat include ethnicity. In this 
context the framework can beseen as incomprehensive. 

Basedon these insights, the choice can been made 
to eliminate the subgroups for the remainder of this 
research. lt can be regarded unnecessary to address the 
subgroups separately. Outcomes undermine the need 
for subgroup specific solutions. As a result, it might be 
possible to continue the search for affordable housing 
by choosing one flexible salution that can be made 
suitable for all singles. Furthermore, a generic salution 
allows adding more depth to the final chapter. However, 
a generic salution contradiets elderly specific needs. A 
majority ofthe retirees favor an elderly home or assisted 
living. Consequently, it can be regarded essential to 
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their needs. Nevertheless, increasing life expectancy 
and (forced) self-reliance put this need in a different 
perspective. New, affordable housing might offer an 
in-between salution befare they will move to an elderly 
dwelling. The relevanee of an in-between salution (ar 
maybe even lasting solution) can be underlined by the 
expected increasing waiting lists for elderly homes due to 
the growing target group. To conclude, a generic salution 
is appropriate. 

A third insight gained in this chapter is that people 
are more willing to adjust their preferences regarding 
dwelling characteristics in comparison to location 
preferences. Moreover, most people would at ftrst make 
a campromise regarding size, foliowed up by outdoor 
space, layout of a dwelling, and date of construction. 
Furthermore, 34% actually accepted a smaller dwelling 
during their search fora new dwelling. Adjustments 
regarding the physical state of a dwelling and the 
layout arealso frequently made. In other words, these 
characteristics should betaken into account when 
searching for possibilities to reduce housing casts. Size, 
for in stance, has al ready been indicated as variabie 
to lower construction casts, one of the key elements. 
Though, it should nat be forgotten that price is 
less important to the subgroups than dwelling and 
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location aspects. As a re sult, preferences fortheliving 
environment should be respected as much as possible. 

Finally, in order to keep housing suitable for the target 
group in the future, several trends sh9uld be considered: 

Rise of people living alone 
Rise of elderly living alone 
lncrease of life expectancy 
lncrease of elderly immigrants 
lncrease of labor immigrants 
lncome ups and downs 
Working at home 
Self-reliance 
Transition to user's society 
Emerging sharing economy 

Future needs, preferences and target groups are hard 
to predict.lt is therefore of great value to make housing 
flexible. 
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SECTIC)N 11 
EVELOPMENT PHASE 



I 

NEW HOUSING 
CONCEPTS 

In the research phase, housing affordability has been 
analyzed. Findings confirmed the vulnerable positions 
of one person households. Thirty-four per cent of the 
Dutch respondents have an insufficient income tomeet 
standard monthly expenditures. Among these struggling 
singles, two categoriescan be indicated: (1) households 
whose current housing costs are above average and 
(2) households who rely on a smal! income. Problems 
concerning the first group can primarily be solved by 
improving the match between dwellings and tenants. 
However, ex ploring this option is beyond the reach of this 
research.lt is intended to create new affordable housing 
concepts for the most vulnerable households. The target 
has been set at new housing, because costs have to 
be lowered significantly. Conventional housing types 
appeared not to be affordable fora substantial part of the 
target group. The latter group will therefore be discussed 
in more detail. Finding a salution will be approached by 
a brainstorm session. Multiple ideas will be evaluated in 
order to find the most suitable solution. 
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7 METHODOLOGY 
Two methods wil! be combinedinorder to come up 
with new housing concepts. As a first point of view, 
possibilities to reduce the individual key elements 
of affordable housingas described in chapter 5 will 
be assessed. In addition, two brainstorm sessions are 
organized to collect new ideas and to be inspired by 
different perspectives regarding low cast housing. The 
brainstorm sessions are primarily intended to stimulate 
thinking 'out of the box: Participants from other sectors 
(nat the building sector) were therefore selected. Their 
'unrestricted' look might shed new light on reducing 
housing casts. The participants do nat represent a certain 
subgroup or segment of one-person households. The 
intention is solely related to finding new means to reduce 
housing casts. 

The development of new concepts wil I be directed by 
suitability for the target group. The previous chapter 
led to the understanding that a generic salution is 
appropriate within the context ofthis research. A generic 
salution can be implemented on large scale. Furthermore, 
it is of interest to study to what extent a general salution 
can be made suitable to specific needs (of elderly 
for insta nee). A tlexible concept would therefore be 
beneficia I. 

7.2 ME HOD I• COST REDUCTION 
The first element to be evaluated is construction casts. 
Four means to achieve minimum construction castscan 
be thought of: (1) use of economie materia Is, especially 
for the façade, (2) fa sten the construction period, and 
(3) build smaller. The first idea can be met by several 
possibilities. Examples of known economie materia Is 
are reused construction materia Is or waste materia Is. 
A nother example is the use of less conventional materia Is 
such as straw bal es, clay or existing constructions 
such as containers (see tigure 25a). Even paper has 
recently been used to bui ld a home. The second idea 
can be approached by applying a less time consuming 
building method. Traditional constructions consisting 
of bricks involve a relatively long building process 
compared to alternative methods. Examples of less time 
consuming methods are: using prefab elements/ entirely 
prefabricated houses or timber framing. Bath ideas (u se 
of economie materia Is and reducing construction time) 
can be summarized as one concept: low cast housing. 
The final option is to significantly reduce the number 
of square meters per dwelling. Using space efficiently 
is already a trend in countries where space is scarce. 
An impression is given in tigure 25b. Reducing size can 
additionally be achieved by resizing the current stock. 
More households can potentially be accommodated by 
present buildings. 

Casts for exploitation can be lowered by developing a 
low maintenance dwelling or even a maintenance free 
dweil ing. Th is can be translated into the u se of very 
durable materials and installations. An example of such 
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FIGURE 26 lmpression of session I (a) and 2 (b) 



a material is coated steel. An alternative would be to 
promote self-reliance among tenants by making them 
responsible for maintenance and concierge tasks. A third 
option to reduce exploitation costs can be achieved by 
addres~ing operational costs. However, this would require 
an in-depth study to the interna I organization of housing 
corporations. Therefore, this option will be eliminated. 

Costs for energy can most effectively be reduced by 
focusing on energy consumption as described before 
in chapter 5. An effective method to achieve decline of 
energy consumption is to make housing self-sufficient 
toa certain extent. Solar energy and wind power can be 
implemented for instance. The most optimal situation 
would be achieved by an energy neutral dwelling 
resulting in elimination of one's energy bil I. Another 
option would be to focus on stimulating energy saving 
behavior, for example by rewarding moderation of energy 
usage. 

Finally, housing related expenses shall be addressed. 
Sharing could offer a solution tothese costs. Internet & tv 
can be made a joined facility within an apartment block. 
Expenses for inventory & maintenance could a lso reduce 
by sharing equipment and tools (vacuum cleaner, work 
tools, lawnmower e.g.). 

The key element 'long term affordability' will be explored 
later on. Th is element is related to operational activities. 

7 < METHOD 2 BRAIÎ'\JSTC:RM 

Two creative sessions are organized to collect new ideas 
and perspectives. Results of both sessions are reported in 
Appendix I. An impression is given in tigure 26. The aim of 
session 1 was to collect new ideas and new perspectives 
regarding affordable ways of living. Si x singles, whoare 
not well-acquainted with the building sector, joined the 
brainstorm. At first, the participants were asked to answer 
the question: how can housing become more affordable? 
No restrictions were given; in order words, the sky was 
the limit. The participants worked in couples during the 
second phase of the brainstorm. Each couple selected 
one idea or a combination of ideas and discussed it in 
more detail. Topics they elaborated u pon were: How 
to implement the concept? What is our target group? 
Who should be responsible and/or organize realization 
of the concept? And what are the advantages and 
disadvantages? At the end of the session, each couple 
presented their plan. Brainstorm section 2 was initiated 
to gather ideas from a panel with a different background. 
Four industrial designers participated in this session. The 
first creative phase focused on listing low cost housing 
solutions, similar to the previous brainstorm. Post-its were 
used to write down or to draw ideas (see tigure 26b). In 
the next ph a se, the participants were asked to cluster 
all concepts. Brainstorm session 2 ended by evaluating 
the categories while emphasizing the growing group of 
elderly among singles. 

Both panels frequently mentioned ideas concerning 
sharing facilities. Participants came up with various 
interpretations of sharing. Their concepts are: a trade 
system among tenants for second hand tools/equipment, 
to cluster families, 'house'surfing as variant to couch 
surfing, encourage elderly to accommodate other 
households, create a community greenhouse, share 
dwellings in shifts, unite in mobile communities, make 
Wi-Fi accessible for free and, introduce communism. 
As intended, unrealistic concepts are mentioned too. 
Nonetheless, several aspectscan be used to supplement 
the ideas which are established at method 1. Mutual 
benefitscan be derived for instanee from linking elderly 
to younger households or elderly whoare still vita I. 
Furthermore, the category 'sharing' was indicated as 
most feasible plan for elderly by panel 2. A combination 
with the concept of self-reliance was a lso highlighted. 
Communities have more resources to implement local 
energy systems. Furthermore, living together might 
increase self-reliance of tenants; they can helpand 
entertain each other. 

Producîng local energy is a lso perceîved as an effectîve 
solution by both panels. An interesting measure ca me 
up in session 1. Charge a low, fixed price for energy use. 
By monitoring individual energy consumption, tenants 
will become aware of their behavior. In case tenants truly 
show efficient behavior, they only have to pay the fixed 
price. However, if they consume above ave rage, tenants 
have to pay significantly more. Th is system is basedon 
rewarding. 

The panel of session 1 also highlighted that they 
expected something in return for affordable housîng. 
Tenantscan for instanee perform social workin return 
for rent discount. lt is of interest to explore the options of 
social workin which the target group can participate. 

Session 2 introduced ideas regarding new ways of 
financing. lnnovative concepts were formulated such as 
involving angel investors and letting unused space at 
home. The panel referred to wealthy family as investors. 

j '-"MB f\..JED C..ON~EPTS 
The findingsof method 1 and 2 are combined to compile 
housing concepts. The resulting concepts are described 
in more detail. Per concept, the suitability for the target 
group will be discussed. 

7.4.1 LOW COST HOUSES 
Alternatives to the traditional construction method 
could result in low cost housing. An example is the 
implementationof previously used or waste materials 
as construction elementsis becoming more and more 
common. lt is al ready widely accepted to use recycled 
materia Is for interior purposes. The reduced impact on 
the environment a lso stimulates to construct dwellings 
entirely by used or waste elements. Materia Is that can 
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be reused or recycled are: bricks, roof til es, wood en 
elements, architectural antiquities, elementsof steel, 
sanitation, electric devices & heating devices, hinges 
& locks, and modular office elements (Ghyoot, 2012). 
However, recycled dwellings ar~ stilllimited by several 
barriers at the moment. That is, availability of used 
materials is an uncertainty. The current stock is not 
build with the intention to recycle the construction 
materia Is after depreciation. Used materia Is are therefore 
relatively scarce. Related to availability is the consistency 
of the stock. In the future, specific materials might not 
be available for maintenance or repairs. Furthermore, 
stripping a building while preserving the elements is a 
time-consuming process. And last but not least, quality 
and safety are of major importance. lmplementing 
recycled dwellings on a large scale is challenging. Design 
for deconstruction will help in the future. 

Another example is the use of prefabricated elements. 
Prefabricated houses were once used to solve urgent 
housing problems. Today, they are implemented more 
often because of their time saving character. Prefab 
houses are constructed in a factory. Assembly mostoften 
takes place on site; though, it is even possible to finish 
assembly at the factory. In the latter case, a dwelling 
will bedelivered on a trailer. Because prefabrication 
significantly reduces construction time, a substantial 
amount of money can be saved. Traditional building 
is still most common in the Netherlands. lt takes 
approximately three months to finish such dwellings 
while prefab dwellings can be assembied within one 
week. Developments regarding prefabrication are quite 
far. lt is of interest to study to what extent dwellings 
could be made of prefab elements. Other solutions 
could be thought of as described before. lnexpensive 
materia Is such as clay or straw bays might offer a 
solution . The challenge is to find the needed expertise 
to design and construct these alternative dwellings on 
a large scale. In addition, to make the interna I elimate 
of these unconventional houses ju st as comfortable as 
traditionally built dwellings might be difficult. Low cost 
housing might notmeet preferred levels of comfort. 
Especially for elderly and possibly a lso for people with a 
physical impairment, comfort is of important. The quality 
level of the interna I elimate will be the most important 
element determining suitability for the target group. 

7.4.2 BUILD IT YOURSELF 

Housing corporations can for instanee provide a land lot 
and construction materials and tools to those who are 
willing to build a dwelling themselves. Companies like 
Huisje van Hout already deliver a do-it-yourself assembly 
kit to build a timber frame dwelling. An alternative is to 
assign a vacant land lot as 'unrestricted building' area. 
Within most cities, a vacant lot can be found which will not 
be developed on the short term. Such pieces of land could 
temporarily offer a solution for cheap living. Creatives and 
people with building skilis can profit from this opportunity 
to build their own low cost dwelling. On internet, various 
creative housing solutions can be found. The majority 
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of these examples are, however, not in accordance to 
local restrictions and the statutory minimum standards 
for housing. An unrestricted building plot could result 
in a surprising area. lt could be a temporary boost for an 
abandoned area. A less radical option would be to. lend 
casco units. Tenants shall have to add internal wal Is, floors, 
install bathroom and kitchen equipment. This system 
allows tenants to finishtheir living space in accordance to 
their preferences. 

This concept is only suitable fora small part of the 
target group. A majority ofthe singles might not be 
capable of carrying out construction activities or might 
lack experience and knowledge. Furthermore, the time 
consuming nature of this concept is perceived as a large 
disadvantage. 

7.4.3 COMPACT HOUSES 

A compact dwelling can be created by using space for 
multiple purposes. lntelligent, multifunctional solutions 
make tiny dwelling comfortable and luxurious looking.ln 
Japan, for instance, small dwellings have been designed 
for decades because of the lack of space. So called 
'micro houses' u se certain key elements: hidden storage, 
transparent materia Is, sliding doors, and vertical use of 
space. Even the surface of one parking lot can function 
as plot of landfora house. Existing buildings show that 
compact doesnothave to mean cramped. An additional 
advantage of small housing is reduced energy costs. 
Less space has to be heated.Compact living is not yet 
common in the Netherlands. There is no urge to build as 
small as possible. The original character of micro houses 
is expected to attract certain tenants, those whoare fond 
of trying something different. The challenge is to make 
minimum space attractive to all singles. As long term 
solution, a small space might not be favored. Accessibility 
and comfort are essential values for elderly and impaired 
tenants. Physical impairments make the designing phase 
more complex. Solutions including movable or foldable 
elements will not be suitable. In addition, one-person 
households whohave to accommodate children willlack 
space. The challenge is to find a compact size that meets 
all priority needs.lt is likely that the resulting dwelling will 
not be as micro as intended. 

7.4.4 SELF-SUFFICIENT HOUSES 

Energy costs can be influenced by building energy neutral 
dwellings. By elimination all energy costs, approximately 
€ 100,- can besavedon monthly basis. Constructing 
sustainable properties is beneficia! toa landlord's 
reputation. However, a large investment is required to 
make the current stock or new buildings energy neutra I. 
The challenge of this idea is to design an energy neutral 
environment that shall not be translated into high 
rents. A salution can be found by either exploring the 
options to make a low cost energy neutral dwelling or 
by implementing a new business model to cover the 
construction costs without charging the target group. 
Self-sufficient dwellings can be perceived as suitable for 
all one-person households. 



7.4.5 HOUSEMATES 

Sharing a dwelling can be implemented quite easily 
compared to the other ideas. lt is not required to adjust 
existing dwellings. Tenants should be offered the 
possibility to rent an apartmentor single-family_ dwelling 
together with a roommate. Both roommates shall have 
an own bedroom. Bathroom, kitchen and living room 
will become common space. Rent, service costs and 
additional costs can be shared. Furthermore, housing 
related costs can a lso be lowered. lt is possible toshare 
internet, using a joined laundry room, sharing expensive 
devices such as a vacuum cleaner, kitchen equipment, 
etc. However, Housing Benefit is involved in this matter. 
That is, only tenantsof self-dependent dwellings can 
apply for Housing Benefit Self-dependent dwellings 
are required to have an own entrance, a living room, a 
kitchen and a toilet (Rijksoverheid, 2013e). The financial 
impacts on both households should be analyzed. Sharing 
a house could be done by all the subgroups, it is however 
the question whether or not they are willing to share.lt 
can be questioned how many singles are willing to make 
concessions regarding privacy. Dutch citizens are known 
to value their privacy. Sharing facilities such as bathrooms 
is not common in the Netherlands, with exception among 
students. 

7.4.6 RESIZE STOCK 

Severallarge sized apartments and single-family units 
have the potential to be split into two or more dwelling 
units. Ground level dwellings can be inhabited by the 
disabled and retirees. The upper levels are suitable for 
starters and earners. Nevertheless, splitting a dwelling 
involves several critica! issues. First of all, insulation is 
required to prevent noise between the new dwelling 
units, especially in the vertical direction. Secondly, the 
living environment should have the capacity to deal 
with the increased number of residents. Finally, splitting 
dwellings requires a radical intervention. The investment 
should not be underestimated. Assuming that the quality 
of the resulting dwelling is adequate, splitting is suitable 
for all singles. 

7.4.7 COHOUSING 

A cohousing community consistsof several private 
dwellings supplemented by shared facilities. Facilities 
that can be shared are: dining, laundry, workshop, library, 
office space, and guest room. By sharing these facilities, 
each dwelling can be minimized toa unit consisting 
of only necessary elements. Moreover, private facilities 
can be minimized and supplemented by larger joined 
facilities serving multiple household. lnsight is therefore 
needed into what people are willing to share and what 
areas they wish to use in private. Th is concept can a lso 
be used to reduce housing related costs. A community 
conneetion for internet & television is a possibility. In 
addition, housing related devices are potential sharing 
items, namely: cleaning devices (washing machine, dryer, 
vacuum cleaner, broom), kitchen related equipment 
(freezer, fryer, oven, BBQ), a tooi box, extra furniture 
(chair, tablel for visitors, garden tools, office equipment 
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(printer, scanner), a photo camera or even transport 
(bike, car) . Depending on someone's personal situation, 
households might not feel the need to obtain the listed 
items themselves, but instead rent/borrow it at moments 
it is needed. Similar to the concept 'housemates; it is 
to beseen if all one-person households are willing to 
share housing facilities. However, this concept allows for 
creating a private space for its tenants. 

7.4.8 SOCIAL WORK 

Th is concept basically enables tenants to earn part of 
their housing costs. Tenants are offered rent discount 
in case they show commitment totheir neighbors and/ 
or neighborhood. A variety oftasks can be thought of: 
taking care of a neighbor who is in needof assistance 
(for example by doing grocery shopping), maintain 
public green, teach Dutch, assist with administration, 
helping with cleaning or maintaining the garden, offer 
a ride, cooking, sport activities, or concierge tasks. 
Th is concept is basedon a similar project of housing 
association Trudo. Stimulating tenants to be involved 
intheir neighborhood might positively influence the 
livability. Though, rent discount has to be covered by 
sociallandlords. Furthermore, notall singles are a bie to 
participate. Tenants who work fulltime might not be a bie 
to do additional work for instance. 

7 c:, SELECTINGA C ON -EPT 

The list of concepts will benarrowed downtoa number 
of items that matches general preferences of the target 
group. A matrix has been used to assist the selection 
process. All concepts are graded on suitability for singles. 
The decision matrix is depicted in table 15. Basedon 
this matrix, multipleconceptscan be perceived as 
suitable for the target group: low cost housing (prefab 
in particular), self-sufficient housing, resizing the current 
stock, and cohousing. The best concept can be selected 
by reconsidering the key elementsof affordable housing 
(low construction costs, low exploitation costs, limited 
energy consumption, limited housing related costs 
and lasting affordability). The methodology as used in 
this chapter resulted in translation ofthese elements in 
individual concepts. In case one concept will be selected, 

TABLE I 5 Dec1sion matrix 

Low costs housing 

Build it yourself 

Compact houses 

Self-sufficient houses 

Sharing houses 

Resizing current stock 

Cohousing 

Social work 

Suitability for 
one-person households 

+/0 

0 

+ 

0 

+ 

+/0 

0 
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the other keys to achieve affordable housing wiJl not 
be included. Consequently, a combination of concepts 
would bemost recommended. 

First of all, prefabrication of housing can help to reduce 
time and consequently investments. A great advantage 
of a reduced construction period is that new housing 
could offer a solution on short notice, which is needed for 
households who al ready experience payment problems. 
As for the existing stock, resizing seems an appropriate 
solution. Large dwellings have the potential to be split 
into multiple apartments and vacantbuildingscan be 
transformed into apartment blocks. Moreover, accepting 
a smaller dwelling is what most tenants are willing to do: 
at least 23% would accept a smaller dwelling. Even 34% of 
recently moved households accepted a smaller dwelling. 
Additionally, energy reducing measures could be of great 
value. The implementation of solar panels for instanee 
could help to lower energy consumption. An energy 
neutral dwelling is most likely too ambitious due to large 
capita I costs. Though, it is of interest to study to what 
extent affordable housing can be made energy efficient. 
Maybe alternative, affordable energy measures wiJl be 
found. Finally, the sharing element of cohousing can be 
added in order to lower housing related costs. 

To sum up, a combination of concepts has potentially 
the greatest effect on housing costs. An integration 
of elements of prefabrication, self-sufficient housing, 
resizing the stock and cohousing might add up to truly 
affordable dwellings for one-person households. For the 
remainder of this thesis, the combination of concepts wiJl 
be referred to as: efficient housing. In order totranslate 
the combination of elements into housing, it is required 
to explore each concept in more detail. 
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Prefabrication dominates many production processes 
nowadays; however, it is still an exception at the housing 
market That is, approximately 3% of the Dutch housing 
stock consists of prefab dwellings (Goossens, Rede & 
Vermeulen, 201 0). However, a shift concerning the 
building processis visible today. lndustrialization and 
standardization are gaining popularity. An example 
of such construction method is 'building conceptual; 
which represents a standardized building process with 
integrated solutions due to chain collaboration. Within 
certain constraints, customization is made possible. 
Recently published report'Conceptual building in 
practice' (Dijkhuizen & Huijbregts, 2013) summarizes 
advantages of this construction method. On average, 
construction costs of traditionally built dwellings are 
22% larger than construction costs of a dwelling built 
'conceptual: In addition, the latter dwellings require 42% 
less time to be constructed. A third advantage concerns 
smaller maintenance costs; an average saving of 26% 
for maintenance can be achieved. Another interesting 
finding is that several developers offer prefabricated zero 
energy dwellings for less than €1 00.000 (excluding VAT). 
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These construction costs are less (3%) than construction 
costs of traditionally built dwellings that correspond with 
current statutory minimum standards. Th is is a surprising 
finding. As a result, an energy neutral dwelling might not 
be as u.nrealistic as expected before. A combination of 
prefabrication and energy efficiency measures proves to 
result in a high quality dwelling with limited capita I costs. 

7 7 L'\Ji=f\G" EFF -IENCY MEASURrS 
A solution must be found to moderate energy demand, 
which directly influences one's monthly bills. In chapter 
3, differences in energy usage per label are discussed. 
According to the dataset of Woononderzoek Nederland 
2012 (Ministerie van BZK & CBS, 2012), the difference in 
energy consumption between tenants residing a dwelling 
with label G and a label B dwelling is €29 per month. A 
saving of€29 per month can beseen as an adequate start 
to diminish housing costs of the existing stock. However, 
it would beideal if energy bills can be reduced toa 
greater extent. Eliminatien of energy bills would be most 
optima!. Several sociallandlords have already introduced 
sustainable housing concepts. Pioneering projects 
including zero energy dwellings have been built in the 
last decade. Thema in question is whether or notthese 
concepts could be suitable, and specifically affordable, 
for the target group. Findingsof the previous paragraph 
stimulate to explore possibilities of building/renovating 
energy neutra!. 

Energy efficiency is closely related to energy demand. 
Th is demand consistsof two elements: building related 
and user related energy. At first, building related energy 
demand will be discussed. 

7.7. 1 BUILDING RELATED ENERGY DEMAND 

Building related energy includes the following aspects: 
heating, cooling, humidify, dehumidify, ventilation, light, 
heating water and the total of energy to assist these 
processes (TNO, 2012). The building related energy 
demand is related to (1) size, form and type of dwelling, 
(2) quality of insulation, (3) heating and reg u lation 
system, (4) energy for pumping and ventilation, and (5) 

lights (Agentschap NL, 201 0). Especially insulation can 
help to reduce energy demand. Parallel to addressing 
these five aspects, it is required to implement sustainable 
energy installations in order to compensate remaining 
energy demand. Solar panels are most commonly used in 
this context. Alternatives are energy produced by wind, 
water or geothermal heath. 

The report 'Conceptual building in practice' {Dijkhuizen 
& Huijbregts, 2013) forms a starting point forsearching 
existing energy neutral concepts. This search can be 
answered by an inventory list of Energiesprong (2013) 
consisting of existing housing concepts 'promising' 
a zero energy result. Energiesprong is an i nnovation 
program of Platform31 (a Dutch consultancy for social, 
economie and planning related matters). The list reveals 
a remarkable trend: affordable zero-energy concepts. 



Construction costs of new single-family housing concepts 
vary from €75.000 to €118.000. Construction costs 
cover approximately 70% of total capita! costs (Wildt 
& Luijkx, 2011 ), resulting in capita! costs varying from 
€J 07.143 to €168.571. These costs are surprising low with 
regard to the average capita! costs of social dwellings of 
€160.000 in 2009. Low construction costs are primarily 
the result of prefab solutions, limited construction time, 
standardized designs and u se of materia Is, cooperation 
of chain partners, and a competitive environment. The 
list only includes single-family dwellings. Energy neutral 
apartments are still intheir development phase. Most 
concepts rely on solar energy, which requires an adequate 
roof surface in comparison to the total floor surface. 
Delft University ofTechnology introduced the first zero
energy prefab apartment in 2012, called the Concept 
House Prototype (Dijk, 2013). This dwelling unit can be 
stacked up to 4 floors and has an assembly time at the 
construction site of only two weeks. Though, it is likely 
that it will takesome time before similar dwellings will 
be built in great numbers. The list also includes a section 
with various energy neutral renovation concepts for both 
single-family dwellings and multiple-family dwellings. 
Renovation costs are in generalless than €45.000 
(excluding VAT). To conclude, these concepts offer a 
great starting point for the next step. lt should be noted 
that the zero energy promise of renovation concepts for 
multiple-family dwellings, most likely, only covers the 
building related energy demand and not the user related 
energy demand. Their reliance on solar panels makes it 
impossible to establish a zero energy apartment block. 

U se of sol ar energy I i mits the possibilities due to the 
required space for storing solar panels. However, 
alternative green energy sourees are more costly and less 
efficient. Urban windmills, for instanee are not profitable 
in urban environments due to unstable wind flows and 
swirls (Ciimatic, 2013). The required investment per wind 
millof approximately €9.950 will only be profitable at 
high altitude, open fields or coastal areas. In addition, 
green energy concerning water force is only available 
at limited locations in the Netherlands. Alternative 
green energy would be theearth's heath. By means 
of a thermal energy storage system, dwellings can be 
heated or cooled. However, electricity u sage will not be 
compensated by this energy sou ree. it only addresses gas 
u sage. Solar energy, on the other hand, can be used to 
compensate both electricity and gas consumption. 

7.7.2 USER RELATED ENERGY DEMAND 

Apart from providing an energy efficient living 
environment, stimulation of energy saving behavior 
among tenantsis required. User related energy 
consumption of newly built dwellings is approximately 
40% of the total energy demand (TNO, 2012). In other 
words, users have a large influence on energy demand. 
Their energy consumption can primarily be influenced by 
raising awareness as stated by TNO (20 12). 

N -ç 

~ 8 RES Z "-<_::.; 'f-1f: STOCK 
Th is paragraph considers the possibilities of resizing the 
stock. Before resizing will be studied in more detail, it is 
of interest to re-evaluate the research findings regarding 
floor space. 

7.8. I PREFERRED DWELLING SI ZE 

Preferred floor space ranged mainly between 50 and 
80m2

• Most singles ofthe sample of Woononderzoek 
Nederland 2012 (Ministerie van BZK & CBS, 2012) 
selected a preferred floor surface of 60-69 m2 and 70-
79 m2 (see chapter 6 and appendix G). The majority of 
these respondents actually chose 60 m2 and 70 m2.lt is 
reasonable to assume that income might influence these 
preferences. Availability of financial resources could 
be an underlying factor influencing one's preferences. 
That is, in case a household relies on a smal! income, a 
small(er) sized dwelling might be chosen. This hypothesis 
could be tested by measuring correlation between 
both variables (income and preferred size) based on the 
national database. A Pearson correlation, which measures 
the strength of association between two varia bles, is 
used. The resulting Pearson's ris 0,041 (not significant) . 
The closer to zero, the weaker the relationship. In other 
words, income and preferred size are not related. The 
sameaccounts for income in comparison to preferred 
size of the living room. Pearson's r of the latter test is 
0,045 (not significant). Arelation is again unlikely. The 
most vulnerable households with the smallest i ncomes 
do not per se favor a smaller dweil ing. Finally, it could be 
tested whether or not the intention to move influences 
one's preferences regarding size. The median preferred 
size as indicated by those whohave the intention to 
move within two years is 60m2• The overall preferred size 
is 70m2

• Th is result implies that one-person households 
whoare looking fora new dwelling favor or accept a 
smaller dwelling. This might betheresult of campromises 
that have been made al ready. As the research phase 
showed, size is one ofthe aspects people are willing to 
compromise; to what extent is unfortunately unknown. 
A campromise of 10m2 to 20m2 seems fairly reasonable. 
lf this is indeed the case, a floor space of approximately 
50m2 wil I be perceived as acceptable. On the contrary, 
the size of 60m2 might al ready represent a compromise. 
In other words, it is difficult to establish a value for an 
acceptable floor space. However, it can be stated that an 
approriate size would range between 50 m2 to 60m2• 

7.8.2 SIZE OF THE STOCK 

Average dwelling size has varied substantially in the past. 
As can beseen in tigure 27 (next page), two periods were 
characterized by building 'smal!': the restructuring period 
after World War 11 (1945-1969) and during the crisis of 
the 80'ies. Average size in times of'minimized housing' 
is approximately 70m2 for multiple-family dwellings 
and approximately 120m2 for single-family dwellings. 
According to the ti gure, the newly built stock (constructed 
after 2000) can be regardedas most spacious. lt should 
be noted that the provided data reflects the entire 
housing stock, not only social housing.Present average 
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FIGURE 27 Srze of dwellings and average number of household member·s 

SOURCE : Ministerie van BZK (20 13a); CBS (20 13a) 

size of newly built dwellings by sociallandlords is 83 m2 

and 101 m2 for multiple-family dwellings and single
family dwellings respectively (Wildt, Luijkx, 2011 ). These 
floor spaces are larger than preferred on average by 
one-person households . As as consequence, the idea 
of resizing the stock can be supported. Simultaneously, 
a nother trend has occurred: a drop in the number of 
people per household. Whereas people hadtoshare a 
dwelling with four people on average in 1945, today the 
slightly larger dwellings have to be shared by only 2,2 
persons. The rise of one-person households is one ofthe 
ma in drivers of this shift in household composition. To 
sum up, even though households used to be larger in the 
past, dwellings size is currently at its highest value. lt can 
therefore be questioned whether or not the 'extra' space 
is truly needed in order to live comfortable. By sharing 
the extra space (by means of resizing dwellings), housing 
castscan potentially be lowered. 

?.8 .3 RESIZING 

Findingsof the previous two paragraphs support the 
idea of resizing existing dwellings. Both multiple-family 
dwellings and single-family dwelling have the potential 
to be split or to be rearranged. By splitting dwellings, 
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rent can be divided among two or more households. 
Especially single-family dwellings in the social rental 
market (1 01 m2 on average today) are sufficienctly large 
to be split into accommodation for two households. The 
resulting dwellings would correspond with the proposed 
acceptable size of 50m2 to 60m 2 • Furthermore, the 
social housing stock of Eindhoven, Veldhoven & Waalre 
is presently dominated by single-family dwellings (see 
table 3, chapter 1 ). The share of these dwellings is above 
national average. 

7 9 SHAR NG 
The last efficient housing element is sharing. This element 
shou ld be integrated intheliving environment in order 
tereduce housing related casts. The question whether or 
not people are willing to share, can be answered based 
on the recently published report 'The consumer potential 
of collaborative consumption: Glind (2013) studied the 
willingness to participate in collaborative consumption 
among 1.330 citizens of Amsterdam. Collaborative 
consumption is the phenomenon of joined access to 
products or services, rather than having individual 
ownersh ip. Gl ind's study anticipated on the upcoming 



share economy. He introduced several examples to share: 
objects, cars, a ride, meals, garden, accommodation and 
skills. Eighty-four per cent of the respondents indicated 
to be willing toshare with regard to one ofthe'objects: 
Two third would allow a neighborhood to join a car ride 
and 80% would lend a drill to his or her neighbor. These 
results support the willingness toshare devîces. Saving 
money is aften mentioned as reason; though, sharing can 
a lso be an incentive to getto know the neighborhood. 
High educated people are more inclined to share, the 
sameaccounts for wamen versus men. On the contrary, a 
higher income slightly decreases the incHnation to share. 
The difference between people with different ethnic 
backgrounds is rather small (< 1 Oo/o).lmmigrants and 
people aged >35 are a lso willing to share. Almast 50% of 
the seniorsis positive against take part in collaborative 
consumption regarding objects. lt is nat only suitable 
for the younger generations. These findings support the 
idea of sharing as means to reduce casts. Saving money 
is indicated as mean reason to particîpate in collaborative 
consumption. As a result, it is expected that low income 
singles are willing toshare with neighbors. 

Housing related expenditures include casts for inventory 
& maintenance, internet & television and clean ing. As 
mentioned before, cleaning and maintenance devices 
are suitable for joined consumption. A washing machine 
can easily be shared among neighbors for instance. An 
advantage of sharing is the reduced needof starage 
space. Next, sharing internet can a lso be considered 
appropriate. At Centraal Wonen Houtwijk, a cohousing 
community in the Netherlands, residentscan choose to 
have an joined internet conneetion for €5 per month. 
At least 20 of the 49 households within this community 
use the shared conneetion (Centraal Wonen Houtwijk, 
2012). Another option would be toshare the garden. A 
majority of the singles indicated nat to prefera garden. 
A communal garden could offer a solution. The study of 
Glind (2013) showed that 27,8% of the respondentsis 
definitely willing toshare a garden and 10,8% is neutral 
regarding sharing a garden. In other words, 38,6% of the 
respondents would most likely accept sharing a garden. 
As a result, maintenance can become a joined activity 
which might lower casts. 

_, I rJ 1\.JC USIONS 

lt can be said that none ofthe listed concepts are truly 
new. The brainstorm did result in a few new ideas, such as 
the involvement of angel investors. However, this concept 
is nat likely to be realized on a large scale. Furthermore, 
it is not expected that an investment would be beneficia I 
for angel investors. Another new idea would be to assign 
a vacant land lot as 'unrestricted building' area.lt could 
be an interesting project; nevertheless, building yourself 
it is only suitable fora very smal I part of the target group. 
Even though the resulting concepts are not new, they do 
involve elements which are less camman for the social 
rental sector. 

Reconsideration of the key elementsof affordable 
housing (as established in chapter 5) resulted in the 
insight that a combination of concepts would bemost 
optimal. lt allows invalving all key elements and shall 
therefore be most effective. The combination is labeled: 
efficient housing; featuring prefabrication aspects, 
resized dwellings, energy-efficient measures and sharing 
elements of cohousing, The translation of these elements 
into one housing concept will be studied in the next 
chapter. 

Elaboration u pon of the four elements revealed the 
existence of prefabricated, standardized energy neutral 
dwellings. Prefab solutions, a limited construction 
time, standardized designs and use of materia Is, and 
cooperation of chain partners appeared to re sult in 
limited construction casts. Th is can be perceived as a 
promising starting point for new housing. As for the 
existing stock, it was concluded that resizing of single
family dwellings has a great potential. Their size allows 
to accommodate two households within the constraints 
of size preferences.Finally, literature proved that 'sharing' 
can beseen as appropriate additional measure. Especially 
objects such as a drillor a cleaning device have a low 
threshold for sharing. 
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EFFICIENT 
HOUSING 

The selected concept is efficient housing; a combination 
of compact size, prefabrication, energy-efficient measures 
and sharing elements. Th is chapter wil I explore the 
possibilities to implement the concept within the 
constraints of the housing needs preferences of the 
target group. Two approaches wil! be applied: ( 1) new 
development, and (2) adaption of the existing stock. 
The outcome is supposed to be a generic salution that 
can be realized on large scale. Furthermore, means wil! 
be provided to ensure long-term housing affordability. 
Th is chapter will be ended by discussing several general 
measures that housing associations can apply to keep 
social housing available totheir target group. 
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8 I NtV, EVELOPfV'ENT 

In chapter 7, a promising existing housing concept 
was found: a combination of industrialization and 
energy efficiency that proves to be less costly than 
conventional dwellir:'g. The most important question is 
if a prefabricated, energy neutral dwelling can be made 
affordable for the target group of this thesis. Housing 
costs of existing concepts will therefore be assessed. In 
case calculations can confirm the affordability potential 
of conceptually built zero energy dwelling, it is of great 
value to make the concept suitable for the target group. 

8. 1.1 AFFORDABILITY OF SINGLE-FAMILY DWELLING 

Whether or notzero energy dwellings are affordable 
can be tested by applying a Net present value [NPV] 
method. The NPV represents the difference between the 
present value of cash intlows and the present value of 
cash outtlows.lt compares the present value of money 
today to the present value of money in the future, 
taking intlation and returns into account. The financial 
consequences of a zero energy concept are calculated 
and presented in table 16. The involved parameters will 
be explained before the results will be discussed, 
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Costs 
Construction costs are derived from information 
presented by Energiesprong (2013). For additional 
costs, 20% of the construction costs are calculated. 
Additional costs consist of fees for advisors, research 
expenses, legal charges, building related preparation 
costs, general preparation expenses, and costs for 
finance. Next, costof land is determined by local 
authority. In Eindhoven, a fixed price of €270 per 
m2 gross tloor surface applies for stacked dwellings 
(apartments). For single-family dwellings, an amount 
of €275 per m2 ground has to be paid (SRE, 2013). 
In Veldhoven, a fixed price of €282 per m2 applies 
for single-family dwellings. Costof land for stacked 
dwellings is established per project. And finally, in 
Waalre a dwelling and location dependent system 
applies (SRE, 2013). Since both feesin Eindhoven are 
known, these numbers will be used to calculate cost 
of land. Next, costs for maintenance are provided 
by the developers of the housing concepts. Va lues 
for taxes & insurance and liabilities are provided by 
Interface (2013). 
Parameters 
Annual rent increase is set in accordance to intlation. 
The choice is made not to apply the income
dependent rent increase, which could jeopardize 
future affordability. Next, values for rent debt and 
maintenance intlation are provided by Interface 
(2013). The IRR of 5,25% is related to requirements 
as determined by WSW, a funding agency for 
social housing. demands a discount rate of 5,25% 
(WSW, 2013b). The discount rate determines the 
minimum required return on investment for funding 
of new construction projects. Finally, the period of 
exploitation and the residual value after exploitation 
are in accordance to information provided by the 
developers of the housing concepts. 

TABLE 16 NPV method 
SOURCE: Energiesprong (20 13) 

DWELLING CHARACTERISTICS 

Dwelling type 

GBO per househeld 

COSTS 

Total Capital casts 

Construction casts incl. casts for 
energy neutral measures 

Additional casts 

Costof land 

VAT(21o/o) 

Maintenance 

Tax & insurance 

Liabilities 

PAHAMETERS 

Annual rent increase 

Rent debt 

lnflation 

Maintenance inflation 

IRR 

Period of exploitation 

Residual value after exploitation 

REQUIRED REVENUES 

Annual rent 

Monthly rent 

TOT AL POINTS 

TOT AL HOUSING COSTS FOR TENANT-

Service casts 

Net rent (including Housing Benefit) 

Energy, water & taxes 

ERASHOPPER 

Single-family 
dwelling 

83m2 

€ 136.730 

€ 75.000 

€ 10.500 

€ 27.500 

€23.730 

€825 

€ 350 

€800 

2.2 o/o 

0,5 o/o 

2,2 o/o 

3,0 o/o 

5,25 o/o 

50 years 

€ 5.000 

€7.188 

€599 

177 (€ 876,56) 

€ 360 

€23 

€330 

€30 

* total casts are calculated for the most vulnerable households who are 
entitled to Housing Benefit 



This concept examined in table 16 is designed byTBI
Koopmans Bouw, ERA contour and Korteweg bouw. The 
dwelling has a net interna I area of 83 m2

• The energy 
neutral measures require an additional investment of 
€1 0.000 as add-on to the basic dwell_ing version. The net 
present value equals zero if annual rent is established at 
€7.188, or €599 per month. In that case, rent revenues 
will compensate the total costs for constructing and 
exploiting the property. Th is rent level includes an 
amount of €40 per month to compensate energy neutral 
related construction costs, which is less than the resulting 
energy savings. For the most vulnerable households with 
an income below €1.000, Housing Benefit willlower rent 
to an amount of €330, resulting in total monthly housing 
costs of €360. Th is is al ready a good starting point in 
comparison to average total housing costs of €520 in 
Eindhoven, Veldhoven & Waalre. Still, it is useful to further 
explore possibilities to lower rent. Because it is unknown 
what effect the future subsidy system will have on rent, 
it is most optima! to lower rent in order to make it less 
sensitive to the subsidy system. In addition, a rent of 
€599 is unaffordable for household who just exceed the 
Housing Benefit threshold. 

None of the alternative zero energy concepts require 
substantially smaller construction costs than ERA 
SHOPPER. In other words, other zero energy dwellings are 
expected to result in a camparabie rent level. However, 
floor space reduction can offer a salution to make 
housing affordable toa greater extent. As explained 
in chapter 5, capita I costs of single-family dwellings 
are not strong related to floor space. Reducing size 
seems consequently not effective. However, seen from 
the opposite perspective, size can be 'added' without 
supplementing costs. In other words, a larger dwelling 
could be constructed without a significant increase of 
capita! costs. Th is option allows accommodating multiple 
households within one single-family dweil ing. 

8 . 1.2 AFFORDABILITY OF TWO APARTMENTS 

By accommodating two households in one single-family 
dwelling, rent revenues wil I be doubled. Housing concept 
CasaVita is selectedas most suitable zero energy concept 
among the available possibilities. Th is concept has 
been examined in detail by NiaNesto, a competition for 
sustainable and affordable building solutions. CasaVita 
performs a 9,3 with regard to energy efficiency (NiaNesto, 
2013). The competition started with 35 housing concepts. 
All were valued on energy performance, environmental 
impact, health, user quality, and future value. The chosen 
concepts are: WEBUILDHOMES, BLUE CASCO, PCS 
bouwconcept (Dura Vermeer), CasaVita (KiaassenGroep), 
PlusWonen (VolkerWessels). The size of a CasaVita 
dwelling can indeed be customized within certain limits. 
The standard size is 5,4 m by 9,22 m (measured gross). The 
maximum size within the sa me budget is 6,6 by 10,4 m. 

Table 17 presents the financial consequences of two 
apartments within a CasaVita dwelling. An extra €1 0.000 is 
allowedforto cover expenses of a second bathroom and 

TABLE 17 NPV methad 
SOURCE: Energiesprong (20 13) 

DWELLING CHARACTERISTICS 

Dwelling type 

GBO per household 

COSTS 

Total Capital costs 

Construction costs incl. costs for 
energy neutral measures 

Additional costs 

Costof land 

VAT (21 o/o) 

Maintenance 

Tax & insurance 

Liabilities 

PARAMETERS 

Annual rent increase 

Rent debt 

lnflation 

Maintenance inflation 

IRR 

Period of exploitation 

Residual value after exploitation 

REQUIRED REVENU ES 

Annual rent 

Monthly rent 

TOT AL POINTS PER DWELLING 

CASAVITA 

Apartment 

50 m'- 70 m' 

€210.982 

€ 109.750 

€ 11.695 

€ 52.920 

€36.617 

€ 1.392 (2" € 696) 

€ 700 (2" € 350) 

€ 1.600 (2* € 800) 

2,2 o/o 

0,5 o/o 

2,2 o/o 

3,0% 

5,25 o/o 

50 years 

unknown 

€ 11.700 

€ 974 (2*€487)) 

152 (€ 747,57) 

TOT AL HOUSING COSTS PER TENANT' € 277 

Service costs € 23 

Net rent (including Housing Benefit) € 247 

Energy, water & taxes € 30 

• total costs are calculated for the most vulnerable households whoare 
entitled to Housing Benefit 
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kitchen. A rent of €487 per apartment would be enough 
tomeet all expenses from a landlord's perspective. Green 
energy subsidies have nat yet been taken into account 
in the NPV calculation. Housing associations can apply 
for the available budget for sustainable development. 
Total monthly housing casts shall be approximately €277, 
including Housing Benefit for low incomes. A total of €277 
is promising, especially in comparison to present average 
housing casts of €520. Furthermore, total housing casts 
for those nat entitled to Housing Benefit will be €517, 
which is previously perceived as affordable forthem 
(chapter 3). A rent of €487 covers 65% of the maximum 
allowable rent. Th is is fairly smaller than the aimed 
percentage of 80,8%. To conclude, housing associations 
have to make an exception in order to achieve affordable 
housing. 

To sum up, a zero energy dwelling has the potential to be 
financially suitable for the target group. Means to reduce 
housing related casts have nat yet been addressed. The 
addition of sharing elements shall make housingeven 
more financially attractive to singles. The promising 
outcomes of affordability calculations make it worthwhile 
to further elaborate upon implementation of efficient 
housing.ln the next section, housing preferences of the 
target group will be addressed by means of new efficient 
hou sing. 

8 2 MPLEMENTATION OF NEW DEVELOPMENT 

Efficient housing is supposed tomeet the housing 
preferences of the target group. Translation of these 
preferences will be explored. 

8.2.1 HOUSING PREFERENCES 

In table 18, dominating preferences of the target group 
are presented. As could beseen in chapter 6, most singles 
prefera multiple-family dwelling with 3 rooms, a living 

TABLE 18 Dominant preferences of the target gr·oup 

DWELLING CHARACTERISTICS 

Type of housing 

No. of rooms 

Size of living room 

Total surface 

Elevator 

Garden 

ADDITIONAL NEEDS 

74 

General preferences 

Apartment 

3 

20-30 m' 

50-60 m' 

Yes 

No 

Space for children 
Workspace 
Accessible by wheel
chair/mobility device 
Space for shared facili
ties 

room ranging between 20-30 m 2
, a total floor space of 60 

m 2 for those inclined to move, the presence of an elevator, 
and no garden. In chapter 7, it was concluded that the 
willingness of households to make size campromises 
could be translated into an acceptable floor space of 50-
60m2

• Several specific additional needs are listed: space 
for children, a work space, accessibility by wheelchair/ 
mobility device, and space for shared facilities to reduce 
housing related casts. These specific needs should be 
taken into account as wel I. 

8.2.2 ZERO ENERGY APARTMENTS 

The first preferenee can be met by creating a multiple
family dweil ing. lt is therefore of interest to study 
the number offloors that can be stacked within the 
constraints of energy neutral outcomes. Th ree options wil I 
be assessed (see tigure 29). The first option corresponds 
with the appearance of dwelling concept CasaVita. The 
roof can be equipped with 34m2 of solar panels. Th is is 
sufficient for an average family consumption of 3.480 
kWh, resulting in an oversupply of 351 kWh. In other 
words, the capacity is ofthe solar panels is 3.831 kWh 
on annual basis. A one-person household has an energy 
consumption of 2.010 kWh per year (Nibud, 2013). 
Multiplied, the energy consumption of two singles is 
slightly larger than the energy consumption of a family. 
As a consequence, there will be an energy shortage of 
189 kWh per year. Th is shortage is rather smal I and might 
be compensated by improved behavior towards energy 
consumption. Means to imprave this behavior will be 
explained later on. To sum up, option 1 can be perceived 
suitable. 

The second option involves a flat roof. A study of the 
possibilities to place solar panels on a flat roof can be 
found in the appendix J. Solar panels are most beneficia! 
if placed in a 30 degrees angle (Siderea, 2013). The 
situations as drawn in appendix J are in accordance to 
regulations of the government regarding the visibility 
of solar panels (see tigure 28). Furthermore, titled panels 
have to be placed at a significant distance from each 
other to avoid shadow (see tigure 28). lt can be concluded 
that a flat roof of 6,6 m by 1 0,4 m does nat provide 
enough space for placing the needed solar panels in the 
most profitable angle. None ofthe situations meets the 
required 34m 2 of solar panels. The situation in which 
the entire width of the roof is used (the last picture in 
appendix J) approaches the needed square meters the 
best (30,7 m 2

). However, the total width of end-houses 

>H >2.9xH >H 

FIGURE 28 Reguiatiens for placing solar panels on a flat roof 

SOURCE: Rijksoverheid ( 



Option 1 Option 2 
Two apartments Two apartments 
Pitched roof with solar panels Flat roof with sol ar panels 

FIGURE 29 Possible housing typolog1es 

can not be used entirely according to regulations. As a 
result, end-houses would be far from energy neutra!. 
The resulting housing would not be energy neutra!. The 
expected energy production of 30,7 m2 of solar panels 
is 4.557 kWh (normally 5.047 kWh). In other words, a 
shortage of 490 kWh. One kWh costs approximately €0,25. 
Meaning that a total of €122,5 (490 * €0,25) has to be 
divided among two households on annual basis, which is 
a rather smal! amount in relation to conventional energy 
bi lis. 

Though, an alternative possibility is to place the solar 
panels horizontaL Siderea (2013), an energy consultant, 
studied efficiency of horizontally placed sol ar panels. 
Siderea coneluded that efficiency is only decreased 
by 11% in comparison to the most optimum angle of 
30%. Moreover, horizontally positioned panels require 
far less space. The roof space of 65 m2 allows to store 
more than enough sol ar panels to produce energy for 
two households. A total of approximately SS m 2 of solar 
panelscan be stored. Each square meter equals 153 Watt 
peaks [WP] (Nuon, 2013). The profit rate of solar panels 
placed in an optimum position is 0,875. As a result, the 
roof can produce 6.553 kWh (SSmH 153Wp * 0,875 * 
0.89). Th is would even be enough to compensate the 
energy consumption of three one-person households, 
which is 6.030 kWh according to Nibud (2013). In other 
words, option 3 might be feasible as wel!. However, 6.553 
kWh it is not sufficient tomeet the energy u sage of the 
elimate system (for ventilation and heating) of a zero 
energy dwelling. Th is system requires 1.216 kWh for an 
average single-family dweil ing. As for three apartments, 
an enlarged elimate system wil! be required, resulting 
in greater energy consumption. An expected increase 
of approximately 608 kWh has to be allowed for. Total 
energy demand would consequently be 7.854 kWh. As a 
result, a 'shortage' of 1.301 kWh should be accounted for. 
Still, annual expenses for energy would be fairly smal!: 
1301 * €0,25 = €325 for three households. An improved 
attitude towards energy u sage of the tenants might 
diminish the gap. Th is shortage can a lso be compensate 
by implementing more solar panels in the neighborhood, 
for instanee on the roof of the community center or a 
parking lot. 

Option 3 
Th ree apartments 
Flat roof with sol ar panels 

To sum up, option 2 proves to bethebest option 
to establish an energy neutralliving environment. 
Furthermore, the flat roof does not restriet orientation of 
the dwelling towards sun. Th is is especially of great value 
for restructuring plans in urban areas. That is, the existing 
grid can be retained. 

8.2.4. LAYOUT 

Layouts have been created for option 1 and 2. Their 
spatial qualities wil! be compared. In tigure 30, an 
impression is given of a layout for option 1. The ground 
floor meets the needs of people with a physical 
impairment The total floor area is 51 m 2

, ineluding a 
living room of 23 m2

• All rooms are wel! accessible by 
someone with a wheelchair or walker. The centrally 
located bathroom is easily to reach from both the living 
room and the bedroom. An elevator is not needed since 
the dwelling is located at the ground floor. A smal!, low 
maintenance garden is attached. Of course, the garden 
could be divided differently in agreement with the upper 
neighbor. Sunlight is studied and presented in appendix 
K. As can be seen, both gardens receive sunlight. Storage 
space is providedat the back ofthe garden. 

The second floor and the third floor are specifically 
designed for young and mid-aged singles. The second 
floor is smaller than the ground floor to ensure privacy 
regarding the garden and to create a well-proportioned 
apartment The large width and length (6,3 x 10,4 m) of 
the ground floor is needed to create an adequately sized 
apartment However, the upper apartment covers two 
floors and would consequently become quite large: 84 
m2

• The current layout results in a net internal area [NIA] of 
70m2

• Th is difference wil! be reflected in smaller costs for 
land. The larger floor space of the up per apartment allows 
to address the need forspace to accommodate children 
and to provide work space. 

Possible layouts for option 2 are presented in tigure 31. 
The ground floor has the sa me spatial qualities as option 
1. The second floor and the third floor are specifically 
designed for young and mid-aged singles. Space above 
the staircase can be used to store solar panel equipment. 
More alternative layouts for option 2 are presented in 
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Option I 

TABLE 19 Features of dwelltng layout 

GROUND FLOOR 

Type of housing 

No. of rooms 

Size of living room 

Net interna I ra te 

Elevator 

SECOND & TH IRD FLOOR 

Type of housing 

No. of rooms 

Size of living room 

Net internal rate 

General preferences 

Apartment 

2 

23 m' 

51 m' 

Yes 

Accessible by wheel
chair/ mobility device• 
Space for shared 
facilities 

Apartment 

2 

23 m' 

70m 2 

Space for children 
Work space 

* Large kitchen, distance between sink and toilet > 90 cm 
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Option 2 

TABLE 20 Features of dwelling layout 

GROUND FLOOR 

Type of housing 

No. of rooms 

Size of living room 

Net internal rate 

Elevator 

SECOND FLOOR 

78 

Type of housing 

No. of rooms 

Size of living room 

Net interna I rate 

General preferences 

Apartment 

2 

23 m' 

51m2 

Yes 

Acces si bie by wheel
chair/mobility device 
Space for shared 
facilities 

Apartment 

2 

27m2 

51 m' 

Work space 

TABLE 21 NPV methad of option 2 

DWELLING CHARACTERISTICS 

Dwelling type 

GBO per household 

COSTS 

Total Capita! casts 

Construction casts incl. casts for 
energy neutral measures 

Additional casts 

Co st of land 

VAT (21 o/o) 

Maintenance 

Tax & insurance 

Liabilities 

PARAMETERS 

Annual rent increase 

Rent debt 

loflation 

Maintenance inflation 

IRR 

Period of exploitation 

Residual value after exploitation 

REQUIRED REVENUES 

Annual rent 

Monthly rent 

TOTAL POINTS PER DWELLING 

TOT AL HOLJSING COSTS PER TENANr 

Service casts 

Net rent (including Housing Benefit) 

Energy, water & taxes 

Apartment 

SOm' 

€193.514 

€ 112.793 

€ 11.756 

€ 35.380 

€ 33.585 

€ 1.392 (2* € 696) 

€ 700 (2* € 350) 

€ 1.600 (2* € 800) 

2,2 o/o 

0,5 o/o 

2,2 o/o 

3,0 o/o 

5,25 o/o 

50 years 

unknown 

€ 11.016 

€ 918 (2*€459) 

152 (€ 747,57) 

€267 

€23 

€ 237 

€ 30 

* total casts are calculated for the most vulnerable households whoare 
entitled to Housing Benefit 
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tigure 32. The overview proves that individual preferences 
of singlescan be met. As can be seen, various options 
are possible. The concept therefore allows to adjust 
dwellings to specific needs of the local housing market 
In addition, tenants could easily change the layout (to 
a certain extent), for instanee when space is required to 
workat home. The financial consequences of option 2 are 
presented in table 21 (previous page). Construction costs 
are slightly larger due to the increased number of solar 
panels. An additional investment of €3.047 is required. 
Total capital costs, on the other hand, are smaller as a 
result of the great difference in costs of land between 
option 1 and option 2. Consequently, the resulting gross 
rent of is option 2 (€459) is smaller than gross rent of 
option 1 (€487). Total costs differ toa smal! extent. 

Both options allow creating a joined washing facility 
underneath the staircase at ground floor. As a result, 
costs for purchase and maintenance can be shared. In 
addition, housing associations can provide tenants with a 
shared Internet & TV connection. Systems are available to 
create a joined internet conneetion by two routers. As a 
consequence, privacy issues will not occur. Furthermore, 
the garden can be shared to split costs for planting and 
maintenance. 

8.2.5 FLEXIBILITY OF NEW HOUSING 

A large additional advantage ofthe proposed housing 
options is their ability to be merged easily. In case of 
changing needs, the two apartmentscan be transformed 
into one single-family dweil ing. As described in chapter 
6, future scenarios vary greatly. Future needs and 
preferences are hard to predict. lt is therefore of great 
value to establish a flexible housing concept. A flexible 
construction method offers to easily adapt the dwelling 
during the building process but also during exploitation. 
lnterventions such as extending, splitting, and merging 
can be made relatively low costs depending on the 
design. Following characteristics are required: separating 

TABLE 22 Reference dwellings 
SOURCE : Funda Real Estare B.V. (20 13) 

Comparable 
apartments 

Voltastraat 17, Eindhoven 

V. Renesseweg, Eindhoven 

Are, Eindhoven 

Characteristics 

Net internalspace 

Year of constructoin 

Volume 

Outdoor space 

Net internalspace 

Year of renovation 

Volume 

Outdoor space 

Net interna I space 

Year of construction 

Volume 

51 m' 

2013 

200 m' 

18,1 m' 

65 m' 

2008 

unknown 

balcony 

57m2 

2013 

148m3 

qualities of all floors, pipe I in es are well accessible, large 
capacity of pipes and ventilation shafts, stability wall 
behind staircase linked to the pipe shaft, smart position 
of staircase increases layout flexibility, easily movable 
interior walls, and flexible electricity system without 
milling work (Fiex-Home, 2013). Furthermore, the layout 
has to be designed with minimaleffort to move pipes and 
drains. To demonstrate the flexibility of the apartments, 
an example is made of a possible single-family layout. 
Kitchen, bathroom and toilet are located closely to 
their previous position in the apartment resulting in 
less effort to change the layout. These layouts can be 
found in appendixLAs for the near future, the demand 
for affordable dwellings for singles is only expected 
to increase. However, long term situations are hard to 
predict. 

8.2.6 SALE OF NEW HOUSING 

Besides the option to let new dwellings, housing 
associations can a lso choose to sell part of the newly 
built dwellings. This is not suitable for the most 
vulnerable households, but it will be beneficia! for 
households whoare not entitled to Housing Benefit 
as explained before. Furthermore, it might bring social 
diversity into a neighborhood.ln table 22, an overview 
is given of recently developed or renovated apartments 
in Eindhoven with a similar floor space. lncluding a 
discount of 25%, the prices vary from €1 01.250 to 
€125.175. Buyers can apply fora green mortgage. An 
amount of €65.000 can be financed with a discount of 
1%. Th is mortgage can be supplemented by a normal 
mortgage for the remaining housing costs. As described 
in chapter 5, i ncomes who ju st exceed the income level 
of Housing Benefit can apply fora maximum mortgage 
of approximately €84.000 (and net monthly costs of 
€326). Th is is 87% of the total capita I costs per apartment 
Housing associations should apply a discount of 
approximately 15% to make housing available to those 
who just exceed the limit. 

Price 

€ 105.000 (no additional costs}, including 25o/o discount 

€ 101.250, including 25o/o discount 

€ 166.900 (no additional costs) 

Outdoor space own yard (surface 
unknown 
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8.3 ADAPTING THE EXISTING STOCK 
lt is of interest to compare the possibilities of energy 
efficient new development to renovation. Findingsof 
chapter 7 resulted in the idea of splitting single-family 
dwellings into two apartments, which would result in a 
more or less similar dwelling type as proposed for newly 
built efficient housing. The list of Energiesprong (2013) 
includes several zero energy renovations for single
family dwellings. Renovation costs range from €25.000 
to €100.000. This large gap between several options is 
remarkable. All concepts guarantee the sa me result: a 
zero energy dweil ing. The question is whether or not 
renovation can be made feasible and affordable as well. 

8.3 I AFFORDABILITY OF SPLIT DWELLINGS 

The financial effects of splitting and renovating present 
single-family dwellings is examined and expressed in 
table 23. This calculation is basedon values presented in 
a publication of Centraal Fonds Volkshuisvesting [CFV] 
(2006). The following dwelling is chosen as reference: 
a single-family dwelling built in 1978 for €40.000, 
including costs of land of €6.880. The current book 
value of this property can be approached by calculating 
the accumulated depreciation so far. The amount of 
depreciation is related to the exploitation period. As for 
dwellings, a common exploitation period is 50 years. 
Consequently, depreciation has assumingly been spread 
out over 50 years, resulting in an annual value of €662 
(€33.120 I 50). Land wil! not be depreciated since it has 
an infinite exploitation period. This implies a current book 
value of €16.816. However, it is likely that a renovation 
intervention took place within the last 35 years. For this 
calculation, the intervention is assumed to have taken 
place in 2000 and costs €20.000 per dweil ing. As a result. 
the current book value is €27.535. 

Costs for the intervention are estimated at €1 00.000. Most 
energy neutral renovation conceptsof Energiesprong's 
list require an investment of €70.000 to €80.000 including 
replacement of kitchen, bathroom and toilet. An amount 
of approximately €40.000 covers the energy neutral 
measures. An additional €30.000 is accounted forto 
cover expenses of a second bathroom and kitchen and 
adding ins u lation to prevent vertical noise. Furthermore, 
a permit is required costing €1.21 0. The resulting housing 
costs are comparable to those of new housing, € 273 per 
apartment 

Costs for energy efficiency measures are quite substantial. 
They are of great influence on the required revenues. 
An additional €210 has to be received each month to 
compensate the energy neutral part of the investment, 
divided among two households. In other words, the 
investment equals the energy savings of approximately 
€100 per month.lt could therefore be questioned is this 
investment is beneficia!. The answer is 'yes'from a tenant's 
point of view. The tenant will be independent of future 
growing energy prices. Moreover, a high rent level wil I be 
compensated by Housing Benefit. which is not the case 
for energy costs. 
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TABLE 23 NPV me tbod 

Subletting 

CURRENT BOOKVALUE € 27.535 

COSTS 

Total Capita! costs € 145.200 

Construction costs incl. cost for energy € 100.000 
neutral measures 

Additional costs € 20.000 

VAT (2 1 %) € 25.200 

Permit € 1 .221 

Maintenance € 1 .392 (2* € 696) 

Tax & insurance € 700 (2* € 350) 

Liabilities € 1 .600 (2* € 800) 

PARAMETERS 

Annual rent increase 2.2 o/o 

Rent debt 0,5 o/o 

Intlation 2,2 o/o 

Maintenance intlation 3,0 o/o 

IRR 5,25 % 

Period of exploitation 40 years 

REQUIRED REVENU ES 

Annual rent € 1 1 .460 

Monthly rent € 955 (€ 478*2) 

TOTAL POINTS 152 (€ 747,57) 

TOT AL HOUSING COSTS FOR TENANT € 273 

Service costs € 23 

Net rent (including Housing Benefit) € 243 

Energy, water & taxes € 30 



8.3.2 OPERATIONAL MEANS TO SPLIT DWELLINGS 

Dividing a single-family dwelling can be implemented by 
two means: (1) splitting a dwelling or (2) assigning one 
ma in tenant who is allowed to search fora subtenant The 
latter option, allowing a subtenant, is studied by (oenen 
(2005). She describes a situation in which the main tenant 
can sub-let part ofthe dwelling. The advantage ofthis 
system with regard to splitting a dwelling as described 
above, is that it involves a larger degree of flexibility. The 
ma in-tenant can decide to sub-let part of the dwelling in 
case of a changing household composition (becoming 
a one-person household) or to reduce housing costs by 
making rent revenue. Once a household's income grows, 
he or she can decide to occupy the entire dweil ing. The 
flexibility ofthis system is, however, closely related to the 
nature of the rent contract of the subtenant A contract 
for an undefined period of time, which is the most 
common form, means that flexibility becomes dependent 
of natura I mutations. A more suitable contract would 
include a previously established rent period, a contract 
with a temporary nature. (oenen (2005) explaines that 
a temporary rent contract does not allow for Housing 
Benefit However, this is not va lid anymore. The current 
Housing Benefit Law does include a clause about time, 
though, this clause seems to be only va lid for thema in 
tenant and notfora sub-tenant. 

Artiele 1 c; Tenant: a pers on who has his ma in place 
of residence in: a house rented by him, ineluding a 
caravan, unless the contract of lease and rental u se of 
the dwelling is by its nature temporary. 

In addition, a sub-tenantisnot seen as part of thema in 
households. As a result, subletting has no influence on 
the amount of Housing Benefitthema in tenant receives. 

Artiele 2 a; In this Law, one-person household are 
defmed as: the householdof a tenant who, apart 
from any sublessee and the persons belonging to the 
householdof the subtenant, in ha bits a dwelling alone, 
and who wil/ be younger than retirement age, Artiele 
7a flrst paragraph of the AOW, on January 1 of the 
calculation year). 
Artiele 9 b; Housing Benefit is only granted if: at 
that address noother persons are registered in the 
municipal personal records database, except possibly a 
sublessee and persons belonging to his household. 

Subletting is only possible if is not prohibited by the rent 
contract of thema in tenant. Th is prohibition is included 
in most contracts. Therefore, sociallandlords are required 
to adjust their contracts in the interest of subletting. The 
proteetion of a sub-tenant dependents on the type of 
dwelling that he or she rents. A sub-letting contract for 
an independent dwelling does offer proteetion by law 
meaning that the sub-letting contract can not be ended 
without va lid reason. lt a lso implies that the contract is 
still va lid once thema in tenant moves (Rijksoverheid, 
2013e). An independent dwelling is an unit with a private 
kitchen, shower, and toilet and an own entrance (which 
can be connected toa shared hallway). 

Subletting has financial effect for both tenants. The main 
tenant has to be charged the fully required monthly 
revenue of €955 (see table 23). Th is rent exceeds the limit 
of social housing. Consequently, the ma in tenant will 
not be a bie to apply for Housing Benefi.t. The resulting 
housing costs for thema in tenant would be €508 (€955 -
€478 + €23 +€30). In other words, flexibility of this system 
does not outweigh the financial disadvantages. 
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Apart from improving the energy label of dwellings, 
housing associations should focus on stimulation energy 
saving behavior among tenants. Actual housing costs 
of the conceptsas described in this chapter are reliant 
on the produced amount of energy by the sol ar panels, 
but also on the user related energy demand. A user has 
influence on both energy elements (building related and 
user related). Due to the increasing number of electron ie 
devices at home, the user-related share is increasing. 
The user related energy consumption can primarily be 
influenced by raising awareness as stated by TNO (2012). 
First of all, it is needed to inform tenants a bout energy 
saving measures they can implement themselves. Simple 
means as recommended by Milieucentraal (2013) are: 
1. Lower the temperature of the central heating system 

an hour before you go to bed. 
2. Replace the showerhead by a water saving product. 

Furthermore, shorten the time spend in the shower. 
3. Replace old electron ie devices 
4. Turn of all devices insteadof leaving them on stand-

by mode. 
5. Replacing light bulbs by Led lights 
To sum up, various measures can be thought of. Even 
though the listed recommendations are quite obvious, 
tenants might not be aware of the actual impact of 
implementing the energy saving measures. Social 
landlord can assist by offering their tenants Led lig hts, 
water saving showerheads and standby-killers for 
instance. Furthermore, it might be beneficia I to al ready 
install energy efficient equipment in dwellings. A 
refrigerator, for example, has a large influence on one's 
monthly consumption. Housing associations can a lso 
advice their tenants to purchase certain equipment. 

In addition, tenants should be a bie to monitor their 
energy consumption. Applications have been made 
to monitor energy consumption and to compare 
your behavior with others. However, notall tenants 
conduct online activities. Moreover, all households in 
the Netherlands will receive a 'smart power meter' as of 
2014 (milieucentraal, 2013). Th is digital meter enables 
energy suppliers to inform clients a bout their energy 
consumption. Every two months, households will receive 
an update of their energy consumption so far. However, a 
two monthly update is not enough to give tenants insight 
into their consumption. Housing associations can, for 
insta nee, provide an energy computing devicetotheir 
tenants. In breda and Zwolle, Enexis (2013) conducted an 
experiment involving 239 households. The participants 
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received a smart washing machine, solar panels and an 
energy computer that showed at what times energy 
consumption is the most sustainable or affordable. The 
experiment showed that the participants want to control 
their energy consumption and the resulting bill. The 
outcomes prove that monitoring indeed changes the 
energy demand. Washing machines were for instanee 
primarily used in case the sun was shining (which is not 
always possible of course). 
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Future affordability is on the one hand subjecttorent 
policies. On the other hand, future trendscan effect 
affordability. Firstly, policy related measures will be 
discussed. Secondly, the impact of future trends wil I be 
evaluated. 

8.5.1 LIMITATION OF RENT INCREASE 

lt is recommended that sociallandlords do not apply the 
maximum income-dependent rent increment. As showed 
in chapter 5, an annual ad d-on of 4% has a great influence 
on future affordability. The proposed housing options 
proveto be financial feasible. lt is therefore financially not 
needed for housing associations to apply the income
dependent rent increase. 

8.5 .2. DOORSTROOMCONTRACT 

For certain subgroups, income growth is predicted for 
the future. lt is reasanabie to assume that they will not 
belong to the target group anymore in the future. As a 
result, they shall occupy a dwelling which is actually more 
suitable fora nother household, a phenomenon named 
'scheefwonen' (skewed housing). The issue of skewed 
housing has been a frequently debated issue in the 
politica! world. In responds to this phenomenon, the pilot 
'Huur op maat' (customized rent) has been introduced 
at the end of 2008. The pilot was conducted by 13 social 
land lords. Rent levels were established at a suitable 
level with regard to the local housing market Basedon 
a household's income, an annually established discount 
was given to those who need a more affordable dweil ing. 
Each year, the sociallandlords examined the income and 
adapted the rent. The tenants were made responsible 
for providing income data. Because of the limited 
duration of the pilot, a maximum of two years, it could 
not be said whether or not the new system encouraged 
households to move. The results were quite positive: 80% 
of the tenants perceive income dependent rent as a fair 
calculation system and the respondents indicated that 
they would consider moving in case rent increases. The 
pilot was ended in 2012 by minister Spies. An income 
policy on nationallevel was preterred by the minister. 

In 2011, a new initiative was presented by D66, named 
'doorstroomcontract' (moving contract). Five social 
landlords in Amsterdam agreed to participate in the pilot. 
The pilot addressed midi ncomes (€29.900- €43.600). Th is 
pilot did not address one-person households, because 
small dwellings are better accessible in Amsterdam. 
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Furthermore, only dwellings we re included witharent 
varying between €560 and €900. Rochdale, one of 
the housing associations, was approached to gather 
information on the pilotso far. Rochdale answered that 
the pilot did not proceed (Boeser, 2013). Even though the 
pilot was canceled, it is clear that housing corporations 
showed interest in this contract. 

Then rent contract requires including a clause 
determining that the duration of the contract depends on 
the income of the tenant.lf the income exceeds the limit 
of €33.614, two choices will be presented: 

Move within 6 months 
Rent will be increased (market value) 

In addition, it would befair to set a certain minimum rent 
period before income will be tested annually, for example 
after two years. An alternative is to make the contract 
dependent on household composition. 

8.5.3 FUTURE TRENDS 

As described in chapter 4, relevant future trend is the 
growth of food prices and costs for care. The latter costs 
are complicated to address; however, growing food prices 
do offer opportunities for sociallandlords to respond. In 
response to this trend, growing your own crops can be 
very beneficia! (and healthy). Today, growing vegetables 
has become very popular. A waiting list emerged for 
community gardens due to this popularity. Groen 
Gennep, one of the community gardens in the region of 
Eindhoven, al ready encounters a waiting list of at least 30 
people (ED, 2013). Beside the fact that vegetable gardens 
provide a spare time activity, it is also an environmentally 
respons i bie and economie way of obtaining healthy 
food. Sociallandlords can benefit from this trend by 
providing small scaled greenhouses on neighborhood 
level. Tenantscan either maintain the garden tagether 
of divide the greenhouse into individual spots. Whereas 
it can decrease expenditures for food for tenants, it can 
be an boost to the neighborhood too. Stichting Wel. 
kom, an organization devoted to well-being of citizens, 
experienced the positive effects of facilitating community 
gardens (Piatform31, 2008). Both native and foreign 
tenants enjoy spending time in the garden. Residents 
made a joined plan in which individuals were free to plant 
their favorite plant. The garden was an incentive for more 
social activities, such as barbecues. Furthermore, the 
gardens improved the image of the neighborhood. 
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Efficient housing by means of new development and 
renovation proved to be promising. Total housing casts 
of approximately €280 can be achieved. Renovation is 
available on short notice, though newly built flexible 
dwellings are rnore future proof. The main quality of 
housingas presented in this chapter is that tenants will 
be mostly independent of future energy prices. The 
unpredictable nature of energy prices makes this of great 
value. Furthermore, the general housing preferences of 
the target group can all be fulfilled. 



The flexible nature of the layouts allows bringing social 
diversity into a neighborhood. A balance can be made 
between family dwellings and dwellings for one
person-household. Flexible housing is also beneficia! 
for commitment in neighborhoods. Empty nesters, for 
insta nee, can stayin their dwelling. Elderly do not have to 
move anymore ones their dwelling is split. 

The energy neutral feature of effJCient housingis not 
new, but making such housing available for the most 
vulnerable tenants is. To illustrate, In Eindhoven, energy 
neutral dwellings have been built recently. Sociallandlord 
Woonbedrijf and BallastNedammade an agreement 
to build 74 energy neutral rental dwellings, named 
iQwoningen"', in Akkers/Berckelbosch in Eindhoven. 
The dwellings are constructed within six weeks. These 
dwellings will be segmented as 'expensive' social 
dwellings witharent of approximately €680 (Ballast 
Nedam, 2012). The sa me accounts for camparabie 
projectsin the Netherlands. In other words, the rentsas 
presented in this chapter (varying from €459 to €487) are 
fairly unique. 

The question whether or not the presented housingis 
affordable can be answered. 'No' is the answer according 
to the definition of affordable housingas defined at the 
start of this thesis. However, this definition has been 
rejected in chapter 3 due to the unwanted and unrealistic 
nature of housing corresponding with this formulation. 
lt can be said that the proposed housing concepts have 
promising total housing costs in comparison to current 
average housing costs. They are even less than minimum 
housing costs. Seen from this perspective, elfleient 
housing can beregardedas affordable indeed. 

To ensure the availability of affordable dwellings on the 
long term, it is recommended for housing corporations 
to apply a 'doorstroomcontract'. lt would help social 
landlords to match their stock to the ones whoare truly 
in needof affordable dwellings. Next,affordable housing 
should be excluded from annual income-dependent rent 
increment and rent add-ons after mutations 
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· SECTIC)N 111 
EVALUATIC)N PHASE 



I 

CONCLUSIONS & 
RECOMMENDA
TIONS 

Th is chapter wil i present the conclusions of the thesis 
by answering the research questions. Subsequently, 
recommendations wil I be given for housing associations 
in order to deal with the growing group of one-person 
households of whom a significant nurnber might 
experience payrnent problems. Furthermore, the 
research objectives and the methodologies used to meet 
the objectives will be evaluated, resulting in several 
recommendations for future research. 
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The aim of this research was to analyze housing 
affordability for one-person households renting a 
social dwelling in Eindhoven, Veldhoven & Waalre and 
to develop new affordable housing concepts for the 
target group. This research centered around seven sub 
questions. Each sub question will be discussed separately. 

I . WHAT SUBGROUPS AMONG SINGLESCAN BE 
DISTINGUISHED? 

The sample of Woonkosten in Beeld Eindhoven, 
Veldhoven & Waalre has been categorized in accordance 
toa household's age, level of education and main income 
source.lmplementation ofthe framework revealed six 
dominant subgroups: starters, low educated earners, 
high educated earners, the disabled, retirees, and old 
age retirees. The national dataset revealed a seventh 
subgroup: mid aged tenants relying on social security. 

2. TO WHAT EXTENT ARE CURRENT HOUSING COSTS 
AFFORDABLE TO THE TARGET GROUP? 

Average costs forshelter are €478 on monthly basis. In 
Eindhoven, Veldhoven & Waalre, the average is €520. Th is 
implies that average housing will be affordable for all 
households with a net income exceeding approximately 
€1 200. A comparison of one's income to modest but 
adequate expenditures made visible that a substantial 
part (34% on average) of the target group resides in 
an 'unaffordable dwelling'; meaning that their residual 
income is insufficient to meet all modest but adequate 
expenditures. The disabled and starters have the most 
adverse outcome. Many of the vulnerable households are 
even unable to afford minimum social housing, which has 
been translated into housing costs of €352. Th is amount 
can be considered unaffordable for households with an 
income below approximately €1 .000. In total, 20% of the 
target group can be indicated as a household having an 
insufficient income tomeet minimum housing. 

3. WHAT CAN THE TARGET GROUP AFFORD REGARDING 
HOUSING COSTS? 

Findings express a large range ofwhat one-person 
households can afford, depending on their income. 
Certain singles have the financial capacity to afford all 
available social housing, whereas others face the opposite 
situation: they can noteven afford minimum social 
housing. lncome of certain households nearly equals the 
amount of the modest but adequate expenditures, which 
applies to singles relying on social security for instance. 
Their residual income is near to €50 per month. On paper, 
they would only be a bietomeet housing costs of €50. 
The fact they are currently residing in a social dwelling 
suggests that they can actually afford more than €50. 
However, no information is available on what households 
truly can afford. The question therefore remains 
unanswered. 

4. TO WHAT EXTENT ARE FUTURE HOUSING COSTS 
AFFORDABLE FOR THE TARGET GROUP? 

Future housing costs will be less affordable than current 
housing costs. lncome of a majority of the target group 
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is not expected to increase. Though, housing costs might 
increase substantially in the next 5 to 10 years. lncome
dependent rent increments, as applied by 80 o/o ofthe 
sociallandlords, will ra i se average rent to a level of €5 1 7 
after 5 years. Furthermore, mutations will be utilized 
to increase rent by 22,8 o/o on average in Eindhoven in 
ordertomeet the intended rent levels as percentage 
of maximum allowable rent. Simultaneously, additional 
costs will grow. After five year, energy costs will have 
raised to €1 37. As a result, total average housing costs 
become €687 excluding Housing Benefit lncreasing 
energy prices are most relevant for (1) the disabled and 
retirees due totheir high energy consumption, (2) those 
residing in single-family dwellings, and (3) tenants living 
in a dwelling with a low energy label. 

5. WHICH HOUSING COSTS ELEMENTSCAN BE REDUCED 
MOST EFFECTIVELY? 

Th ree elements are indicated as key elements to 
lower housing costs: rent, energy costs and housing 
related costs. Rent can mainly be reduced by lowering 
construction costs and exploitation costs. Energy 
costs can be addressed by energy saving measures, 
implemented intheliving environment but also 
stimulating the tenant to reduce energy consumption. 
In addition, housing related costs are often overseen 
but have a large impact on one's monthly costs. Finally, 
housing should be affordable on the long term. Therefore, 
a possible future mismatch (skewed housing) should be 
prevented. Rent increase should a lso be limited. 

6. WHAT ARE THE HOUSING PREFERENCES OF THE TARGET 
GROUPl 

Housing preferences of the si x subgroups overlaptoa 
fairly extent. Preferred location and dwelling aspects are 
much alike. Most tenants are attached totheir present 
living environment and prefer to stay there. In addition, 
rent dominates among the selected types of housing 
tenure for all subgroups. The only a spects that reveal 
distinctive favors are type of dwelling and outdoor space. 
With regard todwelling characteristics, the following 
preferences can be perceived as va lid for one-person 
households in general: 
Tenure 
Type of dwelling 
Number of rooms 
Floor space of living room 
Total floor space 
Elevator 
Garden 

Rent 
Apartment 
3 
20-30 m2 

60-80 m2 

yes 
no 

7. WHAT NEW TYPE OF HOUSING COULD BE SUITABLE 
FOR THE TARGET GROUP? 

Having concluded that affordable housing has five key 
elements, the development phase focused on finding 
measures to address these elements. Eight concepts were 
compiled: low cost housing, build it yourself, compact 
houses, self-sufficient houses, sharing houses, resizing 
current stock, cohousing and social work. A combination 
of the concepts low cost housing, self-sufficient housing, 
resizing the current stock and cohousing was found to be 



most effective to reduce housing casts. 

lt has been discovered that low casts zero-energy 
dwellings are less costly than expected. Moreover, 
new concepts appear to be even less expensive tha~ 
conventionally built dwellings constructed in 2008. 
Elaboration u pon of the four elements revealed the 
existence of prefabricated, standardized energy neutral 
dwellings. Prefab solutions, a limited construction 
time, standardized designs and use of materia Is, and 
cooperation of chain partners appeared to result in 
limited construction casts. New concepts appear to be 
even less expensive than conventionally built dwellings 
constructed in 2008. Zero energy dwellings can be 
made affordable for the target group, provided that 
households have to campromise size preferences. As for 
the existing stock, it can concluded that resizing of single
family dwellings has a great potential. Their size allows 
accommodating two households within the constraints 
of size preferen ces. Finally, literature proves that 'sharing' 
can beseen as appropriate additional measure. Especially 
objects such as a drillor a cleaning device have a low 
threshold for sharing. 

MAIN QUESTION: HOW CAN AFFORDABLE RESIDENCY 
BE PROVlOED FOR PEOPLE LIVING ALONE IN THE SOCIAL 
HOUSING SECTOR IN THE REGION OF EINDHOVEN' 

The presented concept of efficient dwellings is a generic 
salution that can be implemented in the region of 
Eindhoven, but also intherest ofthe Netherlands. 
Standardized planning and construction make 
implementation on large scale even more beneficia! 
as a re sult of the economy of scale. The fa ct that it can 
be realized by means of newly builtand renovation is 
of great value as well.lt allows housing associations to 
choose the most appropriate salution with regard totheir 
local policies. Renovation is available on short notice, 
though newly built flexible dwellings are more future 
proof. The resulting housing casts of efficient housing 
are pro mi sing. Total monthly casts of approximately €280 
are quite unique for the social housing market These 
casts are even less than minimum social housing casts as 
defined in this thesis. A more affordable salution is not 
very likely within the constraints of an adequate living 
environment that is financially feasible for land lords. 
The main quality of housing as proposed in this thesis 
is that tenants will be mostly independent of future 
energy prices. The unpredictable nature of energy prices 
makes this of great value. Furthermore, general housing 
preferences as wellas specific needs of the target group 
can be answered. 

Efficient housing requires housing associations to make 
an exception regarding their intended rent level as 
percentage of maximum allowable rent. Today, housing 
associations aim rent at 81,4% ofthe maximum rent; 
however, the presented housing solutions require a 
rent of 60% on average of maximum rent. Making this 
exception is nota disadvantage for sociallandlords. First 
of all, they will not be confronted with an unprofitable 

investment. Moreover, housing that better suits the 
financial resources of tenants willlower the financial risk 
of corporations. Chances that one-person households 
wil I not be a bie to pay their monthly rent shall become 
less. Th is is especially relevant within the context of rising 
housing casts. 

Efficient housing is suitable in bath urban areas and 
rural areas. Housing associations in rural and suburban 
areas shall especially be confronted with a rising group 
of elderly, of whom a large percentageshall be single. 
ldeally, accommodations have to be provided locally 
due to the preferenee of one-person households to stay 
intheir current town or city. A two layered apartment 
block can offer an adequate and small scaled residential 
environment for elderly specifically but also fora more 
diverse group of inhabitants. Mid-aged singlescan 
reside intheupper apartments, whereas ground floor 
apartmentscan be made accessible by wheelchair or 
walker. 

Developing new energy neutral properties is ideally 
for housing associations. Due to the crisis, competition 
makes contractors lower their prices. Furthermore, 
subsidies are still available for sustainable development. 
lt is not unlikely that such subsidies will vanish once 
building neutral becomes more common. Starting 
as soon as possible to implement low cast efficient 
dwellings is consequently beneficia!. 

q 2 Rh_C MMENDATIONS FOR HC'L.;SINCo 
ASSC' lAf ONS 
The following recommendations can help housing 
associations to deal with the challenge to keep housing 
casts affordable for vulnerable households and one
person households specifically: 

DIFFERENTATION OF ANNUAL RENT INCREMENT 

In 2013, housing associations were allowed to raise 
rents by 4% for households with an income below 
€34.229. Approximately 80% of the sociallandlords 
applied this rent supplementtoa certain extent in 
2013. After multiple years, such increment can result in 
disproportional housing casts. lt is therefore needed to 
evaluate the effects of rent increase per individual case. 
As a result, an appropriate rent increase can be chosen. 
Housing associations should differentiate basedon 
the price/quality ratio and to prevent that rent exceeds 
certain Housing Benefit thresholds. This is in particular 
relevant to those who ju st exceed the income limit for 
Housing Benefit They will not receive compensation for 
rent increase. 

DIFFERENTlATION OF RENT AS PERCENTAGE OF 
MAXIMUM ALLOWABLE RENT 

Housing associations recently raised their intended 
rent levels as percentage of maximum allowable 
rent. Underlying reasans are: the landlord charge, the 
financial position of the corporation, aim to apply 

89 



rent in conformity with today's market, investments, 
renovation/maintenance, and new development. A 
recently published study proved that rent is aimed at 
81,4% of maximum allowable rent nowadays. Th is means 
a difference of 22,8% in comparison to the present 
situation. Th is shall have a negative effect on affordability 
of housing. Housing associations should differentiate 
basedon the price/quality ratio and to prevent that rent 
exceeds certain Housing Benefit thresholds. 

FOCUS ON ENERGY EFFICIENCY MEASURES 

Energy costs are expected to increase the next years. 
Within live years, the regional average for energy costs 
(€1 00) will have raised by €37 per month, an extra 
annual expense of €444. Th is can be perceived as a 
substantial amount that might be a burden for vulnerable 
households.lncreasing energy costs will especially affect 
(1) tenants living in a single-family dwelling, (2) elderly 
& the disabled, and (3) residentsof a dwelling with an 
inferior energy label. lt is recommended that housing 
associations reconsider the energy efficiency qualities 
of their stock. Dwellings with the most urgent need for 
renovation should be identified. The list of Energiesprong 
can help to explore the possibilities to carry out energy 
efficiency measures. 

ADDRESSING AFFORDABILITY ISSUES OF EXISTING 
TENANTS 

Social housing is mostoften only available to those who 
are registered as 'woningzoekende: New tenants but a lso 
present tenants will have to wait several years before 
social housing becomes available to them. In other words, 
households who experience payment problems now, 
might not be able to find alternative accommodation 
on short notice; especially not an affordable dweil ing. 
Sociallandlords can respond to this situation by making 
dwelling exchange better accessible or by offering 
participation in initiatives as Kansrijkhuren. Th is initiative 
ofWooninc and Trudo allows people without a sufficient 
registration time to apply fora social dwelling. Based 
on a raffie, available dwellings will be appointed to new 
tenants. Dwelling exchange is not new, but present 
tenants might be unaware ofthe possibilities. Totasten 
the process, additional measures can be implemented. 
For instance, by organizing an annual or biannual 
housing trade event. Housing exchange can solve part 
ofthe mismatch that currently exists. Certain families 
might be looking fora larger, more costly residency 
while one-person households in a single-family dwelling, 
elderly for insta nee, might be in needof a smallerand 
better affordable dweil ing. Overhoused households 
can be addressed by improving the mismatch between 
households and the housing stock. An alternative would 
be to allow tenants to sublet or toshare a dweil ing. 
Especially starters and elderly are expected to beopen 
towards sharing a dweil ing. 

INFORMING TENANTS OF AVAILABLE ASSISTENCE 

A final more general advice could be given regarding the 
provision of information. lt is of major importance that 
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tenants areaware of all assistance they are entitled to, for 
instanee Housing Benefit A survey of Woonbond proved 
that one fifth of the entitled households do not apply 
for this subsidy. The sa me might account for cancelling 
one's local t_axes, which is done for the most vulnerable 
households. Even though self-reliance becomes a more 
accepted value in life, it is of more importance that 
tenants receive assistance. Especially the rise of elderly 
and the growth of the number of immigrants underline 
the importance to inform tenants. These groups are often 
less informed. Housing that better suits the financial 
resources of tenants willlower the financial risk of 
corporations. Chances that one-person households will 
not be a bie to pay their monthly rent shall become less. 
In other words, informing can be beneficial to housing 
associations too. 

9 3 P,EFL E1: T u~ 
In retrospect, it can be concluded that this research 
made a contribution to the insight of current housing 
affordability for one-person households from Eindhoven, 
Veldhoven & Waalre. The situation of Dutch one-
person households in general has a lso been provided 
by comparing all outcomes to the national dataset of 
Woononderzoek Nederland 2012. Outcomes of the 
literature study, the quantitative research and both 
brainstorm sessions helped to answer the research 
questions and tomeet the objectives of this research. 

9.3. 1 OBJECTIVES 

The aim of this research was to analyze housing 
affordability on the one hand, and to develop a new 
affordable housing concept on the other hand. To be 
more specific: 

(1) Analyzing housing affordability for one-person 
households in the social rental sector (Research phase) 
(2) developing new affordable housing concepts for 
the target group; in order to offer measures for social 
landlords to guarantee affordability of housing for the 
growing group of one-person households. (Development 
ph a se) 

The first aim has been translated by applying the residual 
income approach to measure housing affordability. The 
outcomes are clear; however, actual affordability has not 
been revealed. The used method is basedon minimum 
expenditures as set by Nibud. Th is standard is basedon 
years of experience of Nibud. Still, this standard can not 
be perceived as valid for all households. lt only provides 
an indication of average expenditures. Low incomes, for 
instance, might be used tospending their money more 
efficient. Consequently, they require less moneyfortheir 
monthly expenses. The opposite situation should also be 
taken into account. Whereas Nibud's minimum standards 
reflect expenses of healthy households, a tenant with a 
eh roniele illness or food allergy might spend significantly 
more each month. 

Furthermore, the used datasets did notprovide insight 



intoother financial resources such as additional 
earnings or savings. The existence of additional financial 
resources or current debts might result in totally different 
outcomes. Finally, outcomes only provide a snapshot 
meas~rement. Financial situations and household 
compositions can change easily. The dynamic nature 
of the target group makes outcomes only relevant for 
limited time. To conclude, outcomes of the first objective 
provide a general image of current housing affordability, 
though, precise numbers should be considered with more 
ca ut ion. 

Whether or nat the second objective is met can a lso 
be questioned. The aim has specifically been set at the 
development of new affordable housing. First of all, can 
the concept of efficient housing be considered new? 
Efficient housing is basedon an existing zero-energy 
concept that has al ready been implemented in the social 
rental sector. In addition, split housing such as duplex 
dwellings date back from World-War 11, when single-family 
dwellings were split in order to cape with the urgent need 
for dwellings. Thirdly, flexible dwellings can natbeseen 
as unique as well. The combination of a flexible, energy
neutral split single-family dwelling is, however, less 
common. Furthermore, providing zero-energy housing 
for the most vulnerable tenantsis a new approach. An 
average sized dwelling with energy label A(++) results 
in a high rent level according to today's WSW system. 
Energy-neutral dwellings are therefore expected to be 
segmented as 'expensive' or as free sector dwellings. 
Th is is for example the case for the newly developed 
energy-neutral dwellings in Eindhoven by Woonbed rijf. 
Regardless of these arguments, the report showed that a 
new concept was nat needed. A combination of existing 
solutions proved to be a bie to lower housing casts 
substantially. The idea that only new housing could be 
suitable can be rejected. 

Secondly, the aim includes the term 'affordable housing'. 
Affordable housing has beendefinedas housing that 
enables inhabitants tomeet all modest but adequate 
expenditures. In other words, the residual income of 
one-person households should be approximately €695 
(< 65) or €669 (>65). As for people relying on social 
security of €749 for instance, this aim can beseen as 
al most impossible. Housing casts of €54 to €80 per 
month are very ambitious and might even be perceived 
as unrealistic. Efficient housingas presented results 
in monthly casts of approximately 300 euro. Th is is far 
beyond the financial capacity ofthose with the smallest 
income. Th is thesis a lso focused on moderation of non 
housing casts, since housing casts alone could nat 
provide sufficient result. The concept of efficient housing 
addressed these casts by offering possibilities forsharing 
an internet connection, joined laundry facilities, and 
sharing cleaning devices. A maximum of approximately 
€75 (half of the total housing-related casts) can be 
saved. However, even by lowering these casts, the aim of 
affordable housing has nat been achieved. On the other 
hand, it can be questioned ifthe aim should be achieved. 

lt would result in housing which is out of proportion 
in relation to the existing stock which might nat be 
desirable. As a result, it can be concluded that income 
enriching measures are more appropriate forthese 
households. 

9.3.2 METHODOLOGIES 

The different methodelogies will be evaluated. lt can 
be said that the results of the methodelogies did nat 
entirely correspond with the intended goals. The first 
methad to be considered is the use of secondary data. 
Next, categorization ofthe target group will be discussed. 
Finally, the brainstorm session will be evaluated. 

SECONDARY DATA ANALYSIS 

The secondary data a na lysis saved time, which would 
otherwise have been spent on compiling a survey 
and collection data. Moreover, collecting high-quality 
data on a national scale can be considered unfeasible 
by an individual researcher. Furthermore, the limited 
timespan ofthis research would have made it necessary 
to eliminate the development phase. To sum up, it was 
of great value to conduct a secondary data a na lysis. 
The only drawback is that the questionnaire could nat 
be influenced. The study was completely reliant on the 
scope of the databases. As a consequence, certain needed 
information was nat present, such as the marital status 
of respondents. In addition, income codation as used by 
Interface made outcomes less accurate. 

SUBGROUPS 

The frameworkas used in this research resulted in 40 
tenant profiles with distinctive characteristics. Six of 
them were selectedas dominant profiles. The resulting 
six subgroups were expected to have distinctive needs 
due totheir different positions in life. However, housing 
preferences of the subgroups appeared do differ only 
toa small degree. More contrasting preferences were 
expected to show up, especially regarding price, housing 
ten ure, type of dwelling, size of dwelling, outdoor space, 
and location. One of the underlying reasans might be the 
similarity of the households within the target group. To 
illustrate, household size is equal, resulting in camparabie 
needs for floor space. Next, financial resources of all 
households are limited, resulting in restrictions regarding 
housing quality and ten ure. Home ownership is only 
accessible toa fairly small percentage of the target 
group. Financial resources might a lso influence other 
preferen ces, such as floor space or location. Besides, the 
studies preferences were restricted by available data 
from Woononderzoek Nederland 2012. lt is a reasanabie 
assumption that a more in-depth study to the preferences 
and needs ofthe target group will show more distinction. 

In relation to the duration of a solution, affordable 
housing was indicated as short term solutions for starters, 
low educated earners & high educated earners and it is 
likely toserve as long er term salution for the disabled and 
bath retirees. Still, none ofthe subgroups knows initially 
for how long they will be in needof affordable hou sing. 
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As a consequence, new housing had to be treated as 
more or less lasting salution for every subgroup, which 
required adequate quality levels for all subgroups. 

Moreover, the subgroups appeared not to be entirely 
homogenous. Whereas variation between subgroups 
was moderate, variation within subgroups was larger 
than intended. Households within the subgroups are 
far from unanimous in prefered size, type of dwelling 
and first priority. lt can be questioned if the variables 
of the typology framework (age, level of education 
and ma in souree of income) are well chosen. Previous 
life phases might disturb the picture. Previous life 
courses are unknown and could not be derived from 
the available databases. lt can influence housing needs 
drastically. To illustrate, a divareed single might be in 
needof a large dwelling to accommodate children 
in the weekends. Another point of view towards the 
categorization of singles is the inability to deal with 
new occurring subgroups afterwards. New subgroups 
are arising, existing subgroups are growing and certain 
subgroups might decrease. lf the economy will recover, 
earners and starters are expected to experience income 
growth. The number of unemployed shall decrease, 
resulting in fewer earners whoare seen as vulnerable. 
In addition, the framework does notmake a distinction 
between ethnicities. The predicted increase of immigrants 
makes this integration required.lmmigrants have 
different priorities, as was proven by the preferences of 
elderly immigrants. Their growing number would be an 
argument to integrate ethnicity in the framework. 

BRAINSTORM 

As for the brainstorm sessions, the results were supposed 
to deliver new perspectives or new ideas. Therefore, 
people whoare not acquainted with the real estate 
sector we re asked to participate. A few unique ideas were 
listed: (1 )'house'surfing in temporarily vacant dwellings 
as variation to couchsurfing, (2) mobile (e.g. campervans) 
accommodation, (3) u se of redundant Greenfields to 
build new housingin combination with stimulation of 
development of new centers outside the city, (4) a ppraval 
of u neontrolled building, and (5) encouragement 
investment in houses by angel investors. Within the 
constraints of an adequate dwelling that serves as a 
long term solution, the first two ideas can be eliminated. 
Furthermore, it can be questioned if the remaining ideas 
would be valuable and feasible. ldea 2 and 3 would result 
in isolation and concentration of low incomes. ldea 5 is 
not likely to happen, because angle investors are primarily 
looking for profitable investments which low cost social 
housingis not. To conclude, these unconventional 
concepts are new but do notoffer a suitable solution. 
Moreover, as stated before, new housing was not needed 
to lower housing casts substantially. 

TARGET GROUP 

A final camment can be made concerning the selected 
target group. The choice was madetoselect social 
housing entitled singles as the target group of this thesis. 
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Previous research proved that people living in the social 
rental market have the most adverse outcomes regarding 
affordability. However, additional households can beseen 
as potential target group as well. That is, home owners 
who suddenly have to deal with less income, couple_s who 
just split-up, widows, and starters who have not entered 
the social rental sector yet. Th is research based its findings 
on households who already reside in a social dwelling 
unit. As a consequence, the thesis did not include the 
entire target group of singles entitled to social housing. 

LJ 4 RrCOrv!MENl;Al C f\ó rOR. FUT 0RE 
Rf AR.__ H 
Although the presented efficient housing concept is 
promising, further research is needed to explore the 
potential of other cast reducing measures and to provide 
a more accurate picture of housing affordability. 

EXPLORING TRUE PAYMENT PROBLEMS 

Persana I expenditure patterns do not correspond entirely 
with the modest but adequate standard. Consequently, 
the exact number of people that struggles to get by has 
not be indicated. In order to approach this number more 
precisely, future research should specifically address 
payment problems and personal expenditures patterns 
rather than housing casts and income levels. 

ELI MI NATION OF SUBGROUPS 

As concluded before, categorization of subgroups did 
not really contribute to the development of new hou sing. 
Furthermore, the dynamic nature ofthe subgroups makes 
is less relevant to address the subgroups as established in 
this research. New groups can arise and existing ones can 
vanish. Future research should therefore primarily focus 
on the demographic characteristics and changes within 
the entire group of singles, rather than categorizing all 
households into segments. Nevertheless, with regard to 
affordability outcomes, it is useful to have insight into the 
different subgroups. lncome levels did appear to differ 
between subgroups. 

EXPLORING INCOME ENHANCING MEASURES 

Creating affordable housing for all households seemed 
to be too ambitious. Singles with an income of social 
security level should be affered additional assistance. lt 
is of interest to further explore the possibilities to reduce 
their monthly expenditures ortoen ha neetheir income. 

FOCUS GROUP 

As addition toa brainstorm session, it would be of use to 
invite a panel existing of experts. Their knowledge and 
field experience can be of great value to the search for 
low cast hou sing. They are up to date of new concepts. 
In addition, housing corporations should be involved in 
the panel. On the one hand, they have the best insight 
into the situation and wishes of their clients. Furthermore, 
they know what could be possible within the constraints 
of their policy. 



EXPLORING POSSIBILITIES OF PRODUCING GREEN ENERGY 
LOCALLY 

Existing energy neutral dwellings are mostly relying on 
solar energy due to economie reasans and their relatively 
easy implementation. However, it is of interest as well to 
study alternative green energy sourees in urban areas. 
Findingscan contribute to theehallenge to make flats 
energy neutral for insta nee. In addition, rural areas have 
other resources available such as biogas. The Netherlands 
is known for its farming industry and could potentially 
benefit more from this sector. 

EXPLORING ENERGY CONSUMPTION 

The effectiveness of the proposed concept is highly 
dependent on the actual energy consumption of the 
inhabitants. Calculations arebasedon average energy 
consumption of Dutch one-person household. However, 
studies have proven that energy consumption of 
households living in an energy neutral dwelling might 
be above average. An energy bill does nat stimulate 
anymore to lower consumption. In order to measure the 
true outcomes of an energy-neutral split single-family 
dwelling for two one-person households, more insight 
should be gained into energy consumption. In addition, it 
is of interest to measure what part of energy consumption 
can be reduced by the u se of energy efficient devices and 
an appropriate attitude of inhabitants regarding energy 
u sage. 

EXPLORING OPTIONS TO FURTHER INDUSTRIALIZE 
THE CONSTRUCTION PROCESS 

Standardized and prefabricated solutions have proven to 
result in lower construction casts. However, the optimum 
has most likely nat been reached yet. Most energy
neutral concepts require a building period of 12 weeks on 
average. lt is therefore of interest to study the possibilities 
toshorten the production and construction time even 
more . 

..J' C )'\, '\, ...,_J:rv,..."'" 
Th is research concludes that housing affordability 
requires attention among housing corporations. Results 
of this study reveal al large number of households that 
face disproportional housing casts in comparison to 
their income. Future prognoses foresee an even more 
unbalances situation. Providing affordable dwellings for 
low income households can beseen as thema in target of 
housing corporations. lt is therefore of major importance 
to monitor the situation and intervene if needed.lt is a 
eh allenge to keep housing casts moderate, especially due 
to measures such as the land lord charge and previously 
made unprofitable projects. This thesis contributes to this 
challenge by providing a means for accommodation the 
growing group of'vulnerable' one-person households. 

This thesis started with a scenario for social housing 
in 2030. Thema in message of this scenario can be 
summarized by two words: sharing & ca ring. Society shall 
be taking care of the aging population and weak fellow 

s 

citizens. The real estate sector and the construction sector 
are doing well, because of succestul process innovation. 
The Dutch knowhow to keep casts down. A scenario in 
which the presented affordable housing concept can be 
of great value. 
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GLOSSARY 

Affordable housing 

Additional costs 

Allowable rent increase 

Disposable income 

Energy neutral dwelling 

EPC- Energy performance coefficient 

Free housing sector 

GFA- Gross floor area 

Household 

Housing affordability 

Housing Benefit 

lmmovable Property 

IRR- Interna I rateon return 

Maximum rent 

Minimum housing 

Modest but adequate standard 

NIA- net internal area 

NPV- Net present value 

Overhoused 

Rent ratio 

98 

Housing that enables tenants with an income below €34.229 tomeet all modest 
but adequate expenditures. 

Costs for energy, water and taxes. 

A maximum annual rent adjustment consisting of inflation + an income 
dependent percentage. 

The amount of income after taxes have been pa id. 

A dwelling with a maximum energy consumption of zero. 

A dimensionless index for the energy efficiency of constructions. 

All dwellings witharent exceeding €681 ,02. 

The total floor area contained within the building measured to the external 
face of the extern al walls. 

One person or a group of people whohave the accommodation astheir only 
or main residence and either share at least one meal a day, or share the living 
accommodation, that is, a living room or sitting room. 

The challenge each household fa ces in balancing the costsofits housing on 
the one hand, and its non-housing expenditures on the other hand within the 
constraints of its income. 

A subsidy granted by the government intended to help households meet their 
monthly rent for social accommodation. 

A property that has a fixed location and cannot be movedor transferred 
elsewhere. 

The discount rate at which the net present value of costsofan investment 
equals the net present val ue of the benefits of the investment. 

A rent level basedon WWS representing the upper limit for rent. 

Housing that corresponds with base rent supplemented by average additional 
costs. 

Minimum expenditures including budget to prevent social exclusion. 

The GIA less the floor areastaken up by lobbies, enclosed machinery rooms on 
the roof, stairs and escalators, mechanica! and electrical services, lifts, columns, 
toilet areas (other than in do mestic property), ducts, and risers. 

The difference between the present value of cash inflows and the present 
value of cash outflow. 

The phenomenon of residing in a too large or too luxurious dwelling in 
relation to one's needs and resources. 

Rent expressed in percentages of a households income. 



Residual income 

Service costs 

Single 

Skewed housing 

Social dwelling 

Socialland lord/housing association 

Underhoused 

WWS- Woonwaarderingsstelsel 

The amount of income after non-housing costs have been pa id. 

The expenses associated withoperating and maintaining a social dwelling 
that are charges to tenants. 

People wholive alone independently and those whohave their own 
household but live together withothers (students for example). 

The phenomenon of a mismatch between a household's income and rent level 
of a dwelling. Two groups of'skewed inhabitants' can be distinguished: (1) 
household with an income exceeding €43.000 residing in a social dwelling and 
(2) households belonging to the target group of social housing but residing in 
the free housing sector. 

A dwelling owned by housing associations or private providers for which 
guideline target rents are determined: a rent below the liberalisation limit of 
€681,02 (in 2013) a month. 

Independent companies established for the purpose of providing low-cost 
social housing for people in housing needon a non-profit-making basis. Any 
trading surplus is used to maintain existing homes and to help finance new 
on es. 

The phenomenon of residing in an environment that fails tomeet physical 
standards of decency. 

Residential valuation system. 
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APPENDIX 

APPEN [l X A AFFORDABILITY RATI"S 

TABLE A I . Ra rio 's of renral market and buyers' marker compared 

SOURCE: Minis terie van BZK & CBS (20 12) 

RENTALSECTOR 

Net rent ratio 

Net expenditure-to-income ratio 

BUYERS MARKET 

Net purchase ratio 

Net expenditure-to-income ratio 

1998 

24.1 % 

34,0 % 

17,7 o/o 

25,1 o/o 

2002 

21,6 o/o 

30,4 o/o 

15,1 % 

21 ,6 % 

TABLE A2 . Net ent ratio per province in 2006. 2009, and 2012 

SOURCE : Ministerie van BZK & CBS (20 12) 

Net rent ratio (in %) 

2006 2009 

EINDHOVEN, VELDHOVEN & 
WAALRE 

Groningen 24,0 o/o 23,4 o/o 

Friesland 23,5 o/o 23,2 o/o 

Drenthe 23,3 o/o 22,6 o/o 

Overrijsel 23,8 o/o 23,0 o/o 

Flevoland 24,6 o/o 23,6 o/o 

Gelderland 24,1 o/o 23,0 % 

Utrecht 23,4 o/o 23,1 o/o 

Noord-Holland 24,0 % 23,8 % 

Zuid-Holland 24,4 o/o 23,7 o/o 

Zeeland 24,2 o/o 23,2 o/o 

Noord-Brabant 24,3 o/o 22,0 o/o 

Limburg 25,6 o/o 23,3 o/o 

the Netherlands 24,2 o/o 23,2 o/o 

100 

2012 

2006 

24,2 o/o 

35,2 o/o 

16,1 o/o 

24,8 o/o 

26,0 o/o 

22,9 o/o 

23,8 % 

25,0 o/o 

25,3 o/o 

24,4 o/o 

25,5 % 

26,1 o/o 

26.4 % 

25,0 o/o 

25,1 % 

25,3 o/o 

25,5 % 

2009 

23,2 % 

34,1 o/o 

15,2 o/o 

24,2 o/o 

2012 

25,5% 

36,4 o/o 

17,2 o/o 

25,3 o/o 



APPE [l X 8 .:- , ' NA Pc)PU AT 'J N 

TABLE B. Age d<stribution of one-person households 
SOURCE · CBS !20 13a) 

EINDHOVEN. VELDHOVEN & 
WAALRE 

15-29 

30-64 

65-79 

8o• 

total 

EINDHOVEN 

15-29 

30-64 

65-79 

8o• 

tot al 

VELDHOVEN & WAALRE 

15-29 

30-64 

65-79 

8o• 

total 

Popuiatien 

12 o/o 

47 o/o 

25 % 

17 % 

31 % 

44 % 

15 % 

10 % 

12 % 

47 % 

25 % 

17 % 

17.148 

26.504 

9.513 

6.455 

59.620 

16.247 

22.870 

7.588 

5.102 

51.807 

901 

3.634 

1.925 

1.353 

7.813 

Sample 

9 % 

47 % 

30 % 

14 % 

61 

328 

211 

98 

698 
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APPFNfiXC AVERA- ~>=v E..ZA '"'RE 

TABLE C Average temperature of the living room mdicated by the s1x subgroups 
SOURCE: Adapted from Interface (20 12) 

Starters Low educated High educated The disabled Retirees Old a ge 
earners earners retirees 

TEMPERA TU RE WITHIN 
LIVING ROOM 

Byday 17"( 18"( 18 ·c 19 ·c 20"( 21 ·c 
In the evening 20 ·c 20 "( 20 ·c 20 ·c 20 "( 21 ·c 
At night 16 ·c 16 ·c 16 ·c 16 ·c 16 "( 17"( 
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APPENDIX D DWE LING CHARACT RIS - CS & HOUSING COSTS 

Row house 

Corner house 

Apartment with elevator 

Apartment without elevator 

- Rent 
Other * 

- Water & taxes 

Energy costs 

€0 € 100 €200 €300 €400 €500 €600 

FIGURE DI Median hous1ng costs per dwel!ing type of singles from Eindhoven, Veldhoven & Waalre 
SOURCE: Adapted from Interface 12012) 

Starters Low educated earners 

The d1sabled Ret1rees 

*duplex house, bungalow, studio, senior house or ma isonette 

FIGURE D2 Median total housmg casts per subg1 oup per dweling type of singles from 
Eindhoven, Veldhoven & Waalre 
SOURCE: Adapted from Interface (20 12) 

High educated earners 

Old age ret1 rees 

- Rowhouse 

Corner house 

Semi-detached house 

- Apartment with elevator 

- Apartment without elevator 

Other* 
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TABLE DI Energy u sage per energy label 
SOURCE: Adapted from Ministerie van BZK & CBS (20 i 2); Interface (20 12) 

G F E D 

SC ALE 

Eindhoven, Veldhoven & Waalre (N = 693) 100 104 101 100 

The Netherlands (N = 5.273) 124 119 113 111 

TYPE OF HOUSING 

Single-family dwelling 137 136 129 126 

Multiple-family dwelling 119 107 104 101 

€ 700 

€600 

€500 

€400 

€300 

€200 

€ 100 

€0 
G F E D c B A 

FIGURE D3 Median housing casts per floor of singles frorn Emdhoven, Veldhoven & Waalre 
SOURCE: Adapted from Interface (20 12) 

104 

c B A 

95 91 69 

103 95 93 

117 110 120 

96 91 90 

- Rent 

- Water & taxes 

Energy costs 



€700 

€600 

€500 

€400 

€300 

€200 

€100 - Rent 

- Water & taxes 

E 0 Energy costs 

< 1945 1945 -
1959 

1960 -
1969 

1970 -
1979 

1980 -
1989 

1990 -
1999 

> 2000 

FIGURE 04 Median housing casts per date of constructron of singles from Eindhoven , Veldhoven & Waalre 
SOURCE: Adapted from Interface (20 12) 

€700 

€600 

€500 

€400 

€300 

€200 

E 100 

EO 
30-39 m2 40-49 m2 50-59 m2 60-69 m2 70-79 m2 80-89 m2 90-99 m2 

FIGURE 05 Median housrng costs per floor space category of Dutch singles 
SOURCE: Adapted from Ministerie van BZK & CBS (20 I 2) 

- Rent 

- Water & taxes 

Energy costs 
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APPE- N Dl X E MUV •'-,JJ 

TABLE E. Intention to move among singles ( income <€34.229) 
SOURCE: Ministerie van BZK & CBS (20 12) 

Starters Low educated 
earners 

MOVING 

lntents to move within 2 years N = 973 N= 1281 
Definitely no 32 °o 64 °o 
Maybe 27 o/o 16 o/o 
Yes, but I can't find a new dweil- S o/o 4% 
ing 
Definitely yes 28 °o 8% 
Recently moved 3 o/o 1 o/o 
No opinion S o/o 7o/o 
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High educated The disabled Retirees Old a ge 
earners retirees 

N = 319 N = 412 N = 1859 N = 1057 
43 °o 68' 84 °o 88% 
29 o/o 13 % 8 o/o S o/o 
5 o/o 3 % 2 % 1% 

10 % 8% 3 % 3o/o 
3 % 1o/o 1o/o 
11 o/o 8% 3% 2o/o 



APPEND X F MAXIMUM RENT 

TABLE F Maximurn rent of independent dwellings per July I. 2013 
SOURCE M1nisterie van BZK (20 13b) 

ptften bedrag punten bedrag Plften bedlag .. ·188.05·' 82 -~ 1:M ..... 
41 192,76 83 391,53 125 608,26 

LC. , ,, .. ,-J '117.45 ' :-:<<84 -f11 •.t2Î à3..ft 
43 202,15 85 401 ,85 127 618,57 

I M ::2iBJM. • : •• JK t28 •• • • .,;: .... 
45 211,54 87 412,16 129 628,88 

·i·• · 218,211 • M1;fl - ..... .. .,",, ~~~ 
47 220,95 89 422,48 131 639,21 

4·• · 225.66'' !10 ·vr. .• :·>·tà:;.;:: ·-~ ..... 
49 230,36 91 432,81 133 649,54 

··t:.s · -.as ai ·:-·;· ~;;,t.r't3f,:;~,t ;&~~---
51 239,73 93 443,13 135 659,86 

'l>!Q .... .. ......,. ~!:t; ••. ; -· 53 249,15 95 453,44 137 670,18 •• . 253;8!i 96 .:458.11 138 :~, 

55 258,56 97 463,77 139 680,48 

l!l arur 93 468.91 MI 88U5 
57 267,93 99 474,10 141 690,83 

I ... , 211.&1 •. • ·.n9.24 M2 :-.:-...:;;: 
59 277,36 101 484,40 143 701 ,12 

• 282.08 ~0~i};,Ht 4D..58 fM , ._._tP~: 

61 286,74 103 494,73 145 711,46 

62 ··:• : • • ... •• ~- • ' - ~ ~: \ . .>i, .. . ., ... 
•.. '. ,. . .v~r:! 

63 296,15 105 505,03 147 721 ,78 

64 3QOJM - 5f~ 148 t' )ii.ft 
65 305,55 107 515,37 149 732,10 

66 '' 310,26. , .. 5il)"5t •. . . t50 ~;:~·-··' 
67 314,96 109 525,69 151 742,41 

·+ 318.65 1-18 .... ::;;,;·,~ y,r;; ;~:~.fil!il' . 
69 324,34 111 536,01 153 752,73 

:l.m moot -1t2-"' ,•· .. ;5tt;t1 '' j:., •. 'fM•'".; ·,·•·ftit· ' 
71 333,74 113 546,32 155 763,04 

.·'f:a · -· t14 ·'<•,: 5$'1$1 'i,)~: }$8"'>:, ''"·t:: .... 
73 343,14 115 556,65 157 773,39 

'1'14' · ··· · ·t,f&r''·'" ;jL'5if. 
,. 

··;~! tSJJ.;:: '·'·i:tijjti:.: 347.85 :-.. -.>: ' '/i~;0r.i·-. 

75 352,55 117 566,96 159 783,70 

18 
'•.• 

·-·~· 
t-18 ' ···m:u: fliD .. .; •• i' ' 

77 361,94 119 fiT7 ,28 161 794,01 ,. -·· ;,:>:ut 582.45 112 ...... 
79 371,35 121 587,61 163 804,32 

·l .. ' ·:37$ :: ià;· ·592.11 • ••• 
81 381,20 123 597,93 165 814,65 

pwrten bedrag pwll:en bedrag 

1ï6 . <' Wflttt .. - 1036.53 
167 824,97 209 1041,69 

,r. telt!" a. u 210 1046,88 
169 835,31 211 1052,01 

tJt A5 212· t05l,.tl 
171 845,61 213 1062.,34 

,.:;.,.•, m ·· 8!îD.11 ;.·· · "··· ~ -· 

173 855,94 215 1072,65 

m 88t.G8 116 .,., 
~ ~-' ftiR.U· 

175 866,25 217 1082,98 

11& 1111.41 - ···~f2i 
,~;~I 

177 876,56 219 1093,29 . .,. ,74 .2;l0 i; ~47 
179 886,90 221 1103,60 

, .. • .. 
.::~ 222 :1-71 ~ 

181 897,22 223 1113,94 

: --~t Wl :, $02..37 . . ~~ 'zal :! 1t19.t0 ,· .. 
183 907,53 225 1124,24 

;\.~' ~- • · 1129.42 
185 917,86 227 1134,58 

~iJ~- - 9'S.D2 . ''t•2:1J.· tt39.73 
187 928,17 229 1144,90 

1il8 :··a»· ,_, 
t1!i0.05 

189 938,50 231 1155,20 

' 143.415 
r.•: - ft&Q.39 

191 948,83 233 1165,54 

-ffrl t53.117· 231 • ' '1110.'69 
193 959,13 235 1175,85 

::.:41M· UIM.31 236 I$'(JJ2 .. ~ 
195 969,46 237 1186,18 - 174.60 •('-- :;·"•'·' i2•'fttt~ 

197 979,76 239 1196,50 

·,·-:,·- ·; .M ·• ···''' .... , ..... .. 

199 990,09 241 1206,82 

'.':-;:! - ·&;: ·~ ··· !iG';. 
.. 

mt.97: ·<~ 

201 1000,41 243 1217,13 
,. lQ2 / ··~tö.!e • • . '1122.30 ' 

203 1010,74 245 1227,46 - ~ tJ,riM'S : .. " 1232.61 ····· / .. 

205 1021,05 247 1237,75 • • ' .. :~ • • 1242.95 
207 1031,39 249 1248,09 

a .. :'- 12533A-·•: 
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A• p N , IX G. HOUSING PREFERENCES 

TABLE G. Housing prelerences of Dutch singles (mcome <04.229 ) 
SOURCE : Ministe,ie van BZK & C BS (20 12) 

Starters Low educated High educated The disabled Retirees Old a ge 
earners earners retirees 

DWELLING CHARACTERIST!CS 

Type N =635 N= 385 N= 150 N = 101 N =261 N= 116 
Row house' 37 o/o 53% 45 'l'o 42% 14 o/o 3% 
Flat' 57 o/o 41 o/o 42% 51% 71% 41% 
Farm 1% 1% 3% 2% Oo/o 
Commercial property 1% 2% 5% 1% 0% 
Unit with shared facilities 3% 0% 
Unit with own facilities 1% 1% 1% 2% 2% 
Dwelling with limited shared 1% 3% 2% 1% 
facilities, faundry eg 
Other 1% 2% 1% 4% 1 1 o/o 53 o/o 

Number of rooms N=560 N = 343 N = 127 N=97 N = 235 N = 100 
1 5% 1% 2% 1% 10 o/o 
2 21 o/o 15 o/o 1 1 o/o 24% 31% 53% 
3 45 o/o 50% 53 'la 62% 62 'l-o 35% 
4 23% 25% 27 o/o 13% 4% 2% 
5 5% 6% 6% 1% 1% 
6ormore 2% 2% 2% 

Size of living room N =481 N =274 N = 114 N=82 N =209 N=61 
<15m2 2% 1% 
15-19 m' 6% 4% 4% 4% 1% 2% 
20-24 m' 25% 20% 24% 27% 98% 26% 
25-29 m' 19% 20% 20% 23% 26% 
30-34 m' 22% 22% 20% 21% 31% 
35-39 m' 6% 8% 8% 10% 2% 
> 40m2 21 o/o 25% 25 o/o 18 o/o 13% 

Total surface N =453 N=248 N = 107 N=81 N = 142 N =46 
0-19m' 1% 
20-29 m' 2 % 2 % 
30-39 m' 5% 2% 2% 4% 4% 9% 
40-49 m2 8% 4% 8% 5% 6% 15% 
50-59 m' 13% 12 o/o 12% 9% 17% 17 o/o 
60-69 m' 15 o/o 15% 13% 22% 22% 13 o/o 
70-79 m' 11% 14% 19% 28% 18% 20% 
80-89 m' 12 O.o 14% 9% 12% 16% 5% 
90-99 m' 6% 6% 7% 2% 6% 4% 
100-109 m' 11 o/o 11 o/o 10% 7 % 5% 2% 
110-199 m2 2% 4% 1% 
>120m2 13% 19 o/o 19 o/o 10% 5% 2% 

Garden N =360 N= 158 N = 63 N = 52 N = 185 N=48 
Yes 24% 32 o/o 40% 42% 21 o/o 19 o/o 
No 49% 54% 43% 40 o/o 70% 73 Oro 
Nocpinion 26% 15 o/o 17 o/o 17 o/o 10% 8% 

Elevator N=360 N = 158 N=63 N=52 N = 185 N=48 
Yes 23 o/o 56 o/o 41 C% 67% 86% 90% 
No 71 o/o 40% 49 o/o 27% 11% 4% 
Nocpinion 5% 4% 10 o/o 6% 2% 6% 

Tenure N =635 N= 385 N= 150 N= 101 N=261 N =116 
Rent 63% 66% 54% 90% 97% 94% 
Ownership 17 o/o 14 o/o 21 o/o 1% 1% 
No opinion 20 o/o 20% 25% 9% 2% 6% 

1 flat, appartment, ma isonette or a duplex house (upper unit) 

' row house, corner-row house, semi-detached house or a detached house 

Note: this table presents rounded data. ft is therefore possible that certain variables do not sum up to exactely 1 00%. 
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Starters Low educated High educated The disabled Retirees Old age 
earners earners retirees 

LOCATION 

Degree of attachment to current N = 953 N = 1276 N = 319 N=411 N = 1858 N = 1057 
residence (town) 

Strongly attached 26 o/o 30 % 27 o/o 37 % 38% 35 % 
Somewhat attached 44 % 47 % 49 % 41 % 46 o/o 48 °1o 
Not attached 25 o/o 18 o/o 20 % 1 7 o/o 14 o/o 14 o/o 
Strongly not attached 4 % 4 % 4 % 5 % 2 % 2 % 

Prefers to stayin current town N =635 N = 385 N = 150 N = 101 N =261 N = 116 
Definitely yes 30 % 37 o/o 27 % 39 % 67 % 73 °1o 
Yes 33010 31 % 33 o/o 37 o/o 14 % 16 % 
No 15 % 14 % 15 % 7 % 7 % 1 % 
Definitely no 16 % 15 % 18 o/o 17 % 11 % 10 o/o 
Abroad 5 % 3 % 7 % 1 % 

Vicinity of shopping facilities N = 953 N = 1276 N = 319 N =41 1 N = 1858 N = 1057 
Very important 65 % 60 % 60 % 64 % 70 Ofo 69 % 
Somewhat important 33 % 37 o/o 37 % 34 % 28 o/o 29 % 
Not important 2 % 3 % 3 % 2 % 2 % 2 % 
Very unimportant 

Vicinity of public N = 953 N = 1276 N = 319 N=41 1 N = 1858 N = 1057 
transport 

Very important 52 00 43 % 47 °10 48 % 50 o/o 43 % 
Somewhat important 40 % 47 q'o 47 % 46 % 43 o/o 47 ~ó 
Notimportant 7 % 9% 7 % 5 % 6 % 8 % 
Very unimportant 1 % 1% 1 % 1 % 2 % 

Di stance to city/ town center N=635 N = 385 N = 150 N = 101 N =261 N = 116 
In center 19 o/o 10 % 18 % 15 o/o 29 o/o 41 ~b 
< 15 min walk 45 % 40 % 36 '>o 35 % 44% 18 o/o 
> 15 min walk, but not at 13 % 12 % 9 % 12 o/o 5 % 5 % 
outskirts 
Outskirtsof city 8 % 11 % 1 1 o/o 13 % 8 % 9 % 
Ru ral area 3 % 10 % 9 % 10 o/o 3 % 3 % 
Noopinion 13 % 17 o/o 17 o/o 16 o/o 11 % 24 % 

Distance toshopping center N=635 N = 385 N = 150 N = 101 N = 261 N = 116 
< 500m 21 o/o 23 % 25 % 39 % 57 % 59 % 
< 5km 55°10 50 % 48 °10 39 °1> 32 % 22 o/o 
< 15km 13% 13 % 15 % 10 % 4 % 2 % 
< 30km 2% 3 % 4 % 2 % 1 % 
> 30km 1 % 
Noopinion 8% 11 % 7 % 11 o/o 7 % 18 % 

Distance to city N = 635 N = 385 N = 150 N = 101 N = 261 N = 116 
< 500m 13 % 10 % 11 o/o 17 % 28 % 22 % 
< 5km 50 % 41 Ofo 50 % 34 % 43 % 28 % 
< 15km 20 % 25 o/o 21 % 21 o/o 12 o/o 14 o/o 
< 30km 8 % 8 % 7 % 8 % 2 % 2 % 
> 30km 2 % 2 % 1 % 1 % 
No opinion 8 % 14 % 9 % 20 % 15 o/o 35 % 

Di stance to shops N = 106 N = 115 N = 47 N=28 N=41 N =32 
< 500m 28 % 28 o/o 36 o/o 32% 56% 72°;, 
< 5 km 50 % 50 % 47 % 39% 34% 3% 
< 15km 6 % 4 % 6 % 4 % 
No opinion 16 o/o 18 o/o 11 o/o 25 o/o 10% 25% 
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Starters low educated High educated The disabled Retirees Old age 
earners earners retirees 

PRIORITIES 

First priority N = 621 N = 369 N = 141 N =99 N =260 N = 116 
location 29 % 32 % 40% 3S % 36 % 34 % 
Price 31 % 31 % 18 o/o 23 % 26 % 16% 
Dwelling 39 % 34 % 34 % 39 % 35 % 35 O.o 
Other 2% 3 % 7 % 2 % 2 % 1S o/o 

Second priority N = 621 N = 369 N = 141 N = 99 N = 260 N = 116 
location 32% 26 o/o 28 o/o 32 % 36 o/o 2S % 
Price 35 % 40% 33% 35 % 32 % 30 % 
Dwelling 32 % 32% 3S% 29 o/o 31 % 30 % 
Other 1 % 2% 3 % 3 % 1 % 1S% 

ELDERLY SPECIFIC NEEDS 

Dwelling for elderly N = 239 N =66 
Yes 71"o 82 % 
No 29% 18 o/o 

Type of elderly dwelling N= 169 N =S4 
Elderly home 56 % 33 % 
Assisted living 26 o/o 30 o/o 
Service flat 8 % 7 % 
Residentlal care facility 7 % 7% 
Nursing home 2 % 22 o/o 
Other 2 % 

Location of dwelling N = 169 N =S4 
In complex 56 % 69 'to 
Detached 24 o/o 22 % 
No opinion 20% 9 % 

Additional services N = 128 N = 42 
Concierge 
Yes S7 °'o 60 o/o 
No 43 o/o 40 o/o 
Reception 
Yes 34 o/o 48 o/o 
No 66 °'o 52 % 
Reereatien hall 
Yes SS % 71 °'o 
No 4S o/o 29 o/o 
Facilities for joined dinner 
Yes 48 o/o 62 % 
No S2 °o 38 o/o 
None of the obove 28% 14 o/o 
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APPENDIX H COMPROMISES 

Dwelling 

Living environment 

Neighborhood 

Town 

- Definitely not willing to campromise 

- Maybe, but only if necessary 

Definitely, if it en larges my chances 

- I al ready made a campromise 

- I don't know 

FIGURE G Wd linrness to compromose amon~ those not-moved but still ontendlnl! to movt>· 

;)ÜURC..I:: MII11Steooe vao tiLt<. (LU 1 I I 
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A ENDIX RA NSTORM SESSIONS 

BRAINSTORM SESSION I 

List of ideas: 
· Live together 
Save energy & water by rewarding efficient behaviour 
Use solar energy 
Build IKEA dwellings/flats 
lnitiate loan facilities (for tools/equipment) in commu
nity center 
lmplement a trade system among tenants (for inven
tory/equipment) 
Offer subsidies to tenantsin return for social work 
Cluster families 
Split dwellings 
lncrease subsidies 
Buildon water 
Use mobile houses such as campervans 
Transform vacancy 
Stimulate u se of second-hand properties 
Facilitate anti squat 
Live in car 
Organize 'house'surfing at temporarily vacant dwell
ings 
lmprove mortgage accessibility 
Produce energy by (elderly) gyms 
Live at workplace 
Vacancy purchased by government 
Encourage moving of high i ncomes 
lnsulate existing stock 
Monitor expenditures of households 
Waste less food 
Limit social dwellings to low income households 
lmplement motion sensor lights 
Create a new green energy souree 
Make B&B rooms available for tenants 
Stimulate employment 
Encourage elderly to accommodate other households 
Make subletting obligatory 

FIGURE 11 lmpression o f creat1ve session I 
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Briefdescription of the selected concepts: 
Concept 1. Social welfare state 

Social tenants are obliged to carry out social work for 
at least a few hours each week. Examples of social work 
are: helping disabled and elderly or maintenance of 
public spaces. ln returnfortheir contribution to society, 
they will have to pay fewer taxes. 

Concept 2. Living with the elderly 
The elderly can offer part of their (too large) dwelling 
to other households. A social worker shall link poten
tial tenants to the elderly. Housing costs will be shared 
and the tenantscan provide care for the elderly. Privacy 
issues can be prevented by adding facilities such as a 
bath room. 

Concept 3. Building on water 
Built self-sufficient units on water equipped with solar 
panels, a water purification system and a hydropower 
system. Food can be grown at a joined vegetable gar
den. Th is concept can be supplemented by a loan facil
ity at the community center were households can loan 
cleaning devices and other tools. 

BRAINSTORM SESSION 2 
Clustered ideas: 
Sharing 

Create community greenhouses for food 
Live together 
Share dwellings in shifts 
Unite in mobile (e.g. campervans) communities 
Make Wi-Fi accessible for free 
Introduce communism 

Self-sufficiency 
Generate local energy 
lmplement solar panels 
lmplement green roofs 



Reusewater 
lncrease self-reliance of tenants 

Construction for less 
Live in container 
Use prefab eler:nents or entire houses 
Build it yourself 

Land for less 
Move to Limburg 
U se redundant Greenfieldsof municipality 
Stimulate development of new centers outside city 
Decrease housing demand by negative city marketing 

Fewer restrictions 
Transform vacant (office) buildings 
Approve uncontrolled building 
Allow squatting 

New finance 
Encourage investment in houses by angel investors 
Link angel investors to low i ncomes households 
Let your house by day for studio purposes 
Sell big brother recordstapedat home 

FIGURE 12 lmpression of creative session 2 
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AP.-'EI\.:; X LAF\ PANELS 

Angle: 30 degrees 
Size of panels: 158 x 81 cm 
Total surface: 19,2 m" 

Angle: 25 degrees 
Size of panels: 166 x 100 cm 
Total surface: 24,9 m" 

\ 

~H 

Angle: 30 degrees 
Size of panels: 166 x 1 00 cm 
Total s~;~rface: 19,9 m' 

Angle: 25 degrees 
Size of panels: 166 x 1 00 cm 
Total surface: 23 m' 

~2,9 x H 

I 

~H 

Angle: 25 degrees 
Size of panels: 158 x 81 cm 
Total surface: 23 m" 

Angle: 25 degrees 
Size of panels: 166 x 100 cm 
Total surface: 30.7 m' 

FIGURE J Overview of possibilittes to instal Isolar panels on a 1-'to1 izontal roof of 6.6 m x I 0,4 m 
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APPE CXK LA~ G H SIMLIATO 
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FJGURE K Dayl•cht simu ia t ien of garden 

May. i '' 14:00 

\ - ---

July. I '' 14 ·00 July. I " I 8:00 

September. I 14 :00 September. I " I 8:00 
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AFPfN[)IX I Î\.~ r rAVI LY ,- WELLI"!(, 

Ground level Floor I 
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Floor 2 

6000 
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