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Summary 
Introduction 
Since the twentieth century, the total population in the world has been raised very fast (Stillwell and Clarke, 
2011). Nowadays, the total number of inhabitants is still growing. In Europe, the population is also increasing, 
but this does not apply for every country. Increasingly, developed countries in Europe have to deal with 
changing demographics, particularly in regional areas (Hospers and Reverda, 2015). This also applies to the 
Netherlands: a lot of rural areas are facing with demographic decline (Thissen, Droogleever Fortuijn, Strijker 
and Haartsen, 2010). But what exactly is demographic decline? 

Demographic decline 
Demographic decline means that not only the total population is decreasing, but also the number of 
households (Uyterlinde, Arum and Van Sprinkhuizen, 2009). Moreover, the population is ageing, which 
means that the share of “older” people (65 years and older) will increase. On the other side, there is the case 
of dejuvenation, which means that the share of “young” people (below 25 years) will decrease. The 
dejuvenation together with the ageing of the population results in a decreasing potential working population, 
which are people aged between 15 and 65 years old (Verwest and Van Dam, 2010). 
Demographic decline has several negative consequences. For example, demographic decline leads to a 
decreasing demand for dwellings, which in turn could result in problems with renting and selling, 
depreciation of property and ultimately vacancy (Verwest and Van Dam, 2010; Planbureau voor de 
leefomgeving (PBL), 2015b). In addition, the population and household decline could lead to a decreasing 
support for facilities. If facilities disappear because of oversupply, less people are inclined to move to these 
areas (Uyterlinde et al., 2009; Van Dam et al., 2006).  

At this moment, demographic decline in the Netherlands as a whole is no problem, although problems like 
the dejuvenation and ageing of the population form a threat to the whole country (PBL, 2015a). However, 
especially in the so-called Dutch shrinking regions, this process occurs even faster. Shrinking regions are 
regions that suffer from demographic decline. A region in the Netherlands is assigned as a shrinking region if 
there is a population decline in 2014 (compared to previous years). Moreover, in the period 2014-2040, the 
forecast for the population decline is at least 12.5 per cent and the forecast for the household decline is at 
least 5 per cent (Blok, 2014). 
As can be seen in figure 1, the Dutch shrinking regions 
are all located at the border of the country. For these 
border areas, it is harder to benefit from the business 
activities in the cities, and the policies on the other side 
of the border are often more favourable (Sociaal-
Economische Raad (SER), 2011). Spread across the 
country, there are also several anticipating areas. These 
are regions that suffer from demographic decline, but 
do not necessarily meet the three criteria (Blok, 2014). 
It is therefore important that these anticipate on 
shrinking, in order to prevent from further decline.   
Another remarkable aspect that appears from this 
figure, is the fact that the whole province of Limburg 
suffers (to some extent) from demographic decline. 

Housing associations, which are occupied with social 
housing, have an important social role in shrinking and 
anticipating regions. Therefore, some insight will be 
given in what social housing is. Figure 1: Dutch shrinking and anticipating regions 

(adapted from Rijksoverheid, 2015) 
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Social housing 
Social housing is housing meant for people that do not have sufficient financial resources to meet their own 
housing needs. All the social housing in the Netherlands is owned by housing associations, which are non-
profit organisations that are occupied with the building, leasing and managing of social housing. Housing 
associations are also engaged in other tasks like managing social properties and investing in the liveability of 
the areas in which they operate (Elsinga and Wassenberg, 2007; Rijksoverheid, n.d.). Especially in shrinking 
regions, housing associations play an active role. The disappearance of facilities and the deterioration of the 
privately owned properties put the liveability of these areas under pressure. This means that the intervention 
of housing associations is of crucial importance in these regions (Aedes, 2015b). 

Housing associations must abide by strict rules, which are laid down in the Housing Act. The new Housing 
Act, which entered into force on July 1, 2015, has important implications for housing associations. The act 
states that housing associations should concentrate on their core task, which is ensuring that people with a 
low income could live in an affordable dwelling (Ministerie van Binnenlandse Zaken en Koninkrijksrelaties 
(BZK), 2015). This also results in stricter rules in the field of liveability and housing allocation. Moreover, 
housing associations have to value their portfolio by means of the market value, instead of the business value 
(which was previously the case) (Ministerie BZK, 2015). This was a very fundamental change for a lot of 
authorised institutions. Therefore, the manual Handboek modelmatig waarderen marktwaarde was set up, 
which aim was to support authorised institutions in the market valuation process (Ministerie BZK, 2015).  

Problem statement 
It is clear that there are problems with liveability in the areas that suffer from demographic decline. Housing 
associations have an important role in these areas, but are restricted by the new Housing Act. Moreover, the 
(financial) position of several housing associations in shrinking regions is under pressure, and because of the 
stricter rules from the new Housing Act, this has even been strengthened (Aedes, 2015b). Also, the valuation 
of the whole stock by means of the market value, causes a lot of extra work. Even, the administrative burden 
for housing associations in shrinking regions is larger, as they are required to bring in the expertise of an 
external valuer (Ministerie BZK, 2016c). However, the market valuation has also a positive effect: this method 
makes it easier to compare the return of different complexes or units on different locations.  
Keeping this in mind, this also means that the market value of dwellings in shrinking regions could be 
compared with the market value of dwellings in more urban areas. In this way, the (financial) position of 
housing associations can be made clear and, whether housing associations in shrinking regions are – besides 
the larger administrative burden – indeed negatively affected by the new Housing Act.  
For the demarcation of this research, the situation of the province of Limburg will be investigated. Limburg 
contains both shrinking and anticipating regions, as well as regions that do not suffer from demographic 
decline. The purpose of this study is thus to gain insight in how the (potential) regional differences in the 
market values of the properties of a housing association in the province of Limburg could be explained in 
terms of the aspects of demographic decline in Limburg.  
The case that is studied is those of Wonen Limburg, which is a housing association that is active in the whole 
province of Limburg. Wonen Limburg manages about 28,000 
dwellings and social properties, this makes Wonen Limburg 
the largest housing association in the province. 

To visualise what exactly will be studied, the conceptual 
model as displayed in figure 2 is set up. Actually, the research 
consists of two parts. In the first part, the boxes in the 
conceptual model are examined by means of a literature 
study. In the second part, the relationships between the 
boxes (arrows) are studied by means of data analyses.  

Figure 2: Conceptual model 
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Literature study 
The literature study consists of the description of the main components of the market value and the 
determination of the aspects of demographic decline (in the different regions in the province of Limburg). 

Components market value 
Since 2016, all housing associations have to use the market value as valuation method to determine the value 
of their portfolio. To calculate the market value, the discounted cash flow (DCF) method is used. The market 
value has to be determined as the highest realisable value that is reasonably available on the market (the 
most likely price), whether this concerns the scenario of continuing operating or the scenario of disposition 
(Ministerie BZK, 2016c). For the calculation of the market value, three types of components are needed: the 
macro-economic parameters, the object data and the model parameters. These components are derived 
from the manual Handboek modelmatig waarderen marktwaarde. In this manual, a distinction is made 
between the basic and the full version of the calculation. In the full version, which is required in shrinking 
regions, the expertise of an external valuer is needed (Ministerie BZK, 2016c). Of all components, especially 
the model parameters are relevant. This is because of the fact that most of these could cause regional 
differences in the market value.  

Demographic decline in Limburg 
Aspects demographic decline 
The aspects of demographic decline of which it is expected that they could have an influence on the regional 
differences in the market value, could be subdivided into two groups: the demographic aspects and the 
locational aspects. The demographic aspects are related to the human population and are the decreasing 
population, the decreasing number of households, the dejuvenation and the ageing of the population. 
Actually, these are the causes of demographic decline (Uyterlinde et al., 2009; Hospers and Reverda, 2015). 
The locational aspects are the features of the environment that are typical for demographic decline in 
shrinking regions, these could be seen as the consequences of demographic decline. Locational aspects are 
the decreasing housing demand, the deterioration of the liveability, the decreasing number of facilities and 
the decreasing opportunities for education and employment. Thus, in general first the demographic aspects 
will occur, resulting in an effect on the location.  

Regions Limburg 
To be able to perform a study into how much each region in Limburg suffers from demographic decline, the 
province is categorised into regions. These regions are determined on a geographic logical basis, but also on 
the basis of the portfolio of housing association Wonen Limburg. On the largest scale, the province could be 
categorised into three COROP areas: Noord-Limburg, Midden-Limburg and Zuid-Limburg. The categorisation 
into regions (on a lower scale) is based on the categorisation that is used by Statistics Netherlands (CBS) 
(demographic developments) and Stichting Neimed (demographic prognoses). However, only the regions 
and municipalities in which Wonen Limburg has properties, are taken into account. The regions in COROP 
area Zuid-Limburg are assigned as shrinking regions (Rijksoverheid, 2015). 

Aspects demographic decline per region 
The aspects of demographic decline are made measurable and for each aspect separately, as well as for all 
aspects collectively, it is determined to what extent the aspects are of influence in what region. This means 
that all municipalities within the regions are categorised on each aspect. This categorisation is displayed in 
table 1. The colour indicates whether the aspect of demographic decline is applicable in that municipality. 
The green colour shows that the aspect is applicable, while the red colour indicates that it is not an aspect of 
demographic decline in that municipality. This table shows that most aspects of demographic decline are 
applicable in the shrinking regions (the regions in Zuid-Limburg). For almost all municipalities, at least one of 
the aspects of demographic decline is applicable, with the exception of Roermond. Heerlen is the only 
municipality that suffers from all aspects of demographic decline. 



8 
 

Table 1: Aspects demographic decline versus market values in Limburg 
 POPULATION HOUSEHOLDS DEJUVENATION AGEING HOUSING DEMAND LIVEABILITY TOTAL MARKET VALUE 

 

Category + 
description 

Category + 
description 

Category + 
description 

Category + 
description 

Category + 
description 

Category + 
description 

Category + 
description 

Mean 
market 
value 

N 

NOORD-LIMBURG        € 93,329 10012 
Region Venray        € 94,012 7148 
4 Horst aan de Maas 3 Stagnation 4 Increase 2 Smaller decline 1 Large increase 4 Increase 3 ↑ score, ↓ dev. 3 Stagnation € 92,434 2480 
5 Venray 2 Smaller decline 4 Increase 2 Smaller decline 1 Large increase 4 Increase 2 ↓ score, ↑ dev. 3 Stagnation € 94,833 4668 
Region Venlo        € 90,777 2864 
7 Peel en Maas 2 Smaller decline 4 Increase 1 Large decline 1 Large increase 4 Increase 4 ↑ score, ↑ dev. 3 Stagnation € 91,353 2645 
8 Venlo 2 Smaller decline 3 Stagnation 2 Smaller decline 2 Smaller increase 3 Stagnation 1 ↓ score, ↓ dev. 2 Smaller decline € 84,172 219 
MIDDEN-LIMBURG        € 90,853 9089 
Region Weert        € 97,686 4520 
9 Nederweert 2 Smaller decline 4 Increase 1 Large decline 1 Large increase 4 Increase 3 ↑ score, ↓ dev. 3 Stagnation € 87,821 68 
10 Weert 2 Smaller decline 4 Increase 2 Smaller decline 2 Smaller increase 3 Stagnation 3 ↑ score, ↓ dev. 3 Stagnation € 97,808 4452 
Region Roermond        € 83,946 4569 
11 Echt-Susteren 1 Large decline 2 Smaller decline 1 Large decline 1 Large increase 2 Smaller decline 4 ↑ score, ↑ dev. 2 Smaller decline € 87,030 177 
12 Leudal 1 Large decline 2 Smaller decline 1 Large decline 1 Large increase 2 Smaller decline 4 ↑ score, ↑ dev. 2 Smaller decline € 80,081 763 
13 Maasgouw 1 Large decline 1 Large decline 1 Large decline 1 Large increase 2 Smaller decline 4 ↑ score, ↑ dev. 2 Smaller decline € 85,601 1033 
14 Roerdalen 1 Large decline 1 Large decline 1 Large decline 1 Large increase 1 Large decline 4 ↑ score, ↑ dev. 2 Smaller decline € 80,357 1600 
15 Roermond 4 Increase 4 Increase 2 Smaller decline 2 Smaller increase 4 Increase 4 ↑ score, ↑ dev. 3 Stagnation € 90,419 996 
ZUID-LIMBURG        € 79,171 3867 
Westelijke Mijnstreek        € 82,762 1592 
16 Beek (L.) 1 Large decline 1 Large decline 2 Smaller decline 1 Large increase 1 Large decline 4 ↑ score, ↑ dev. 2 Smaller decline € 80,421 51 
17 Schinnen 1 Large decline 1 Large decline 1 Large decline 1 Large increase 1 Large decline 3 ↑ score, ↓ dev. 1 Large decline € 74,102 86 
18 Sittard-Geleen 1 Large decline 1 Large decline 1 Large decline 1 Large increase 2 Smaller decline 3 ↑ score, ↓ dev. 2 Smaller decline € 82,575 827 
19 Stein (L.) 1 Large decline 1 Large decline 1 Large decline 1 Large increase 1 Large decline 3 ↑ score, ↓ dev. 1 Large decline € 84,455 628 
Parkstad        € 77,268 2167 
20 Brunssum 1 Large decline 1 Large decline 1 Large decline 1 Large increase 2 Smaller decline 4 ↑ score, ↑ dev. 2 Smaller decline € 77,569 275 
21 Heerlen 1 Large decline 1 Large decline 1 Large decline 1 Large increase 1 Large decline 1 ↓ score, ↓ dev. 1 Large decline € 77,837 799 
22 Kerkrade 1 Large decline 1 Large decline 1 Large decline 1 Large increase 1 Large decline 2 ↓ score, ↑ dev. 1 Large decline € 74,084 605 
23 Landgraaf 1 Large decline 1 Large decline 1 Large decline 1 Large increase 1 Large decline 4 ↑ score, ↑ dev. 2 Smaller decline € 79,845 171 
24 Nuth 1 Large decline 1 Large decline 2 Smaller decline 2 Smaller increase 2 Smaller decline 3 ↑ score, ↓ dev. 2 Smaller decline € 80,684 192 
25 Onderbanken 1 Large decline 1 Large decline 1 Large decline 1 Large increase 1 Large decline 3 ↑ score, ↓ dev. 1 Large decline € 71,310 16 
26 Simpelveld 1 Large decline 1 Large decline 2 Smaller decline 2 Smaller increase 1 Large decline 4 ↑ score, ↑ dev. 2 Smaller decline € 82,071 51 
27 Voerendaal 1 Large decline 1 Large decline 2 Smaller decline 2 Smaller increase 1 Large decline 3 ↑ score, ↓ dev. 2 Smaller decline € 83,475 58 
Maastricht-Mergelland        € 93,090 108 
30 Maastricht 2 Smaller decline 1 Large decline 2 Smaller decline 2 Smaller increase 2 Smaller decline 2 ↓ score, ↑ dev. 2 Smaller decline € 91,829 108 

Methodology 
To perform data analyses into the regional differences in the market value, first the data must be collected. 
With regard to the data, several sources are needed. The data related to the aspects of demographic decline 
are from Statistics Netherlands (CBS), Stichting Neimed and the Ministry of the Interior and Kingdom 
Relations. The demographic developments in the past and present are from Statistics Netherlands, the 
demographic forecasts are from Stichting Neimed. The data with regard to the liveability are from the 
Leefbaarometer, which is an instrument that is made on behalf of the Ministry. All the other data, which are 
related to the portfolio of Wonen Limburg, are data that have been made available by Wonen Limburg and 
are verified by an accountant. These are the data related to the components of the market value, the market 
value itself, the specifications of the complexes or rentable units and the features of the dwellings. With 
these data, statistical analyses are performed to investigate the regional differences in the market value.  

Data analysis & results 
The data analysis part consists of three parts. First, the regional differences in the market value are studied. 
After that, it is analysed what components of the market value were responsible for these differences. Lastly, 
the influence of the aspects of demographic decline on the regional differences in the market value is 
investigated.  

Comparison market values per region 
To get an idea of the differences in the mean market value between the regions, the effect of the location on 
the market value is predicted. This is done by means of an ANCOVA test, in which the market value act as 
dependent variable, the locational variable is the independent variable and the features of the dwellings act 
as interaction variables. In other words, the mean market values are corrected for the features of the 
dwellings, after which those are compared on the level of the COROP area, region and municipality. The mean 
market values after correcting for the features of the dwellings are displayed in table 1. The analyses show 
that there are statistically significant regional differences in the market values. The mean market value in 
Zuid-Limburg (€ 79,171) is significantly lower than those in Noord-Limburg and Midden-Limburg (respectively 
€ 93,329 and € 90,853). When looking at the differences on a lower scale, it could be stated that the regions 
in the south of Limburg (shrinking regions) also score the lowest. This is in line with the expectation that the 
market value of dwellings is lower in the shrinking regions.  
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Components responsible for regional differences 
To know what components were responsible for the regional differences in the market value, a multiple 
linear regression analysis is performed. In this analysis, the market value itself act as dependent variable and 
the components of the market value as independent variables. This analysis showed that there are 22 
components needed to predict the market value, but most of them only had a small share in explaining the 
regional differences in the market value. The variable value with vacant possession was by far most 
responsible for the regional differences in the market value. Although the variables market rent and WOZ-
value were excluded from the model because these were too much related to the value with vacant 
possession, it is expected that these also have a large share in explaining the regional differences.  

Aspects demographic decline responsible for regional differences 
Based on the categorisation in which was determined what aspect of demographic decline was of influence 
in what municipality and region, a qualitative analysis is performed. In this analysis, the mean market values 
(after correcting for the features of the dwellings) per category are calculated and compared on each aspect 
separately, but also for all aspects collectively. This analysis showed that in general, the more a municipality 
suffers from demographic decline, the lower the market value is. This also appears from table 1, when looking 
at the overall categorisation (column “total”) compared to the mean market value. The municipalities that 
fall in category 1 (large decline), have the lowest mean market value, while the municipalities that do not 
suffer from demographic decline, have the highest mean market value. The mean market value for each 
category on all aspects separately shows that this is also the case for each separate aspect, except for the 
liveability. A possible explanation for this is the fact that the liveability score within a municipality could vary 
greatly; the liveability should therefore be measured on a lower scale (district or neighbourhood level). 

Conclusion & recommendations 
Conclusion 
Demographic decline on the Dutch housing market has received a lot of attention in the past years, partly 
because of the negative effects that are associated with the phenomenon. With regard to demographic 
decline in Limburg, it appears that demographic decline forms a threat to the whole province, although the 
most aspects of demographic decline are applicable in the regions in the south (shrinking regions). To analyse 
the “pure” effect of the location on the market value, the mean market values were corrected for the features 
of the dwellings. When comparing these mean market values, it appeared that there were large differences 
in the market values between the different regions. The regional differences in the market value are mainly 
caused by the component value with vacant possession (and probably the components market rent and 
WOZ-value). Especially in (the regions in) Zuid-Limburg, the mean market values are significantly lower. Even, 
when looking at the aspects of demographic decline, it could be stated that the more a region suffers from 
demographic decline, the lower the market value is. This shows thus that the location has a large effect on 
the market value of a (social) rented dwelling in the province of Limburg.  

Recommendations 
For housing associations, the research contributes to the efficiency of the market valuation process, as it is 
determined what components were most important and guidelines are given how to predict the market value 
on an easy and fast way. However, the market value in shrinking regions is significantly lower. Furthermore, 
because of the changing and decreasing demand for housing in these areas, housing associations in shrinking 
regions should focus on improving the current stock. Keeping in mind the ageing of the population, these 
housing associations could think of transforming a part of the stock to houses that are suitable for seniors. 

To attract people to shrinking areas, the national government should make the rules in the field of housing 
allocation and liveability, less strict for housing associations in those areas. Also, the manual should give 
housing associations that value by means of the full version more room for its own interpretation. This means 
that there should be more degrees of freedom regarding the determination of the values of the components. 
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Evaluation 
The research and underlying analyses have shown relevant and significant results. However, there are several 
suggestions for improvement. The most important suggestion for further research was related to the fact 
that the used data were derived from only one specific housing association. It is therefore the question to 
what extent the results of this research are applicable to other housing associations (in shrinking regions). To 
make the results more accurate and reliable, input data from other housing associations (in shrinking regions) 
is desired.  
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Samenvatting 
Introductie 
Vanaf de twintigste eeuw heeft de totale wereldbevolking een enorme groei doorgemaakt, waar we vandaag 
de dag nog steeds mee te maken hebben (Stillwell en Clarke, 2011). Ook in Europa stijgt de bevolking nog 
steeds, hoewel dit niet voor ieder land geldt. Steeds meer ontwikkelde landen in Europa hebben te maken 
met demografische veranderingen, met name in de landelijke gebieden (Hospers en Reverda). Dit geldt ook 
voor Nederland: een groot aantal landelijke gebieden heeft te maken met demografische krimp (Thissen, 
Droogleever Fortuijn, Strijker en Haartsen, 2010). Maar wat is demografische krimp nu eigenlijk? 

Demografische krimp 
Met demografische krimp wordt bedoeld dat niet alleen de totale bevolking daalt, maar ook het aantal 
huishoudens (Uyterlinde, Arum en Van Sprinkhuizen, 2009). Daarnaast vergrijst de bevolking, wat betekent 
dat het aandeel “oude” mensen (65-plussers) toeneemt. Aan de andere kant is er sprake van ontgroening, 
wat betekent dat het aandeel “jonge” mensen (jonger dan 25 jaar) afneemt. De ontgroening en vergrijzing 
samen resulteren in een afnemende potentiële beroepsbevolking, dit zijn mensen tussen de 15 en 65 jaar 
oud (Organisation for Economic Cooperation and Development (OECD), 2013; Verwest en Van Dam, 2010). 
Demografische krimp kent een aantal negatieve gevolgen. Eén daarvan is de dalende vraag naar woningen, 
wat op zijn beurt weer kan leiden tot verkoop- en verhuurproblemen, waardevermindering en uiteindelijk 
zelfs tot leegstand (Verwest en Van Dam, 2010; Planbureau voor de leefomgeving (PBL), 2015b). Bovendien 
kan de bevolkings- en huishoudenskrimp leiden tot verminderd draagvlak voor voorzieningen. Wanneer de 
voorzieningen in bepaalde gebieden verdwijnen door overaanbod, zullen er over het algemeen minder 
mensen geneigd zijn om naar deze gebieden te verhuizen (Uyterlinde et al., 2009; Van Dam et al., 2006).  

Op dit moment is de demografische krimp in Nederland als geheel geen probleem, alhoewel ontgroening en 
vergrijzing een bedreiging vormen voor het hele land (PBL, 2015a). Echter, met name in de zogenoemde 
krimpregio’s voltrekt dit proces zich nog sneller. Krimpregio’s zijn gebieden die te maken hebben met 
demografische krimp. Een regio in Nederland wordt een krimpregio genoemd als het aantal inwoners in 2014 
is gedaald ten opzichte van voorgaande jaren. Daarnaast is de verwachte bevolkingsdaling in 2014-2040 ten 
minste 12,5 procent en de verwachte huishoudensdaling ten minste 5 procent (Blok, 2014). 
Zoals te zien is in figuur 1, zijn de Nederlandse 
krimpregio’s allemaal gelegen aan de grens van het 
land. Voor deze grensgebieden is het moeilijker om te 
profiteren van de bedrijvigheid in de stad en vaak is de 
beleidsvoering aan de andere kant van de grens 
gunstiger dan in Nederland (Sociaal-Economische Raad 
(SER), 2011). Verspreid over het land is er ook een aantal 
anticipeerregio’s. Dit zijn gebieden die wel te maken 
hebben met demografische krimp, maar niet per se 
voldoen aan de drie criteria (Blok, 2014). Het is daarom 
belangrijk dat deze regio’s anticiperen op krimp, om 
verdere achteruitgang te voorkomen.  
Wat ook opvalt in figuur 1 is het feit dat de gehele 
provincie Limburg (in zekere zin) te maken heeft met 
demografische krimp.  

Woningcorporaties, welke zich bezighouden met sociale 
huisvesting, hebben een belangrijke maatschappelijke 
rol in krimp- en anticipeerregio’s. Daarom zal er nu 
dieper ingegaan worden op wat sociale huisvesting is. Figuur 1: Nederlandse krimp- en anticipeerregio’s 

(gebaseerd op Rijksoverheid, 2015) 
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Sociale huisvesting 
Sociale huisvesting is huisvesting bedoeld voor mensen die niet voldoende financiële middelen hebben om 
in hun eigen woonbehoefte te voorzien. Alle sociale huurwoningen in Nederland zijn eigendom van 
woningcorporaties, dit zijn non-profit organisaties die zich bezighouden met het bouwen, verhuren en 
beheren van sociale huurwoningen. Naast sociale huisvesting zijn woningcorporaties ook betrokken bij taken 
zoals het beheren van maatschappelijk vastgoed en het investeren in de leefbaarheid van de gebieden waarin 
ze actief zijn (Elsinga en Wassenberg, 2007; Rijksoverheid, n.d.). Vooral in krimpregio’s spelen 
woningcorporaties een actieve rol. Het verdwijnen van voorzieningen en de verslechtering van het 
particuliere bezit heeft de leefbaarheid in deze gebieden onder druk gezet. Dit betekent dat de interventie 
van woningcorporaties in deze gebieden van cruciaal belang is (Aedes, 2015b). 

Woningcorporaties moeten zich aan strenge regels houden, deze zijn vastgelegd in de Woningwet. Op 1 juli 
2015 is de nieuwe Woningwet ingegaan, deze bepaalt dat woningcorporaties zich moeten concentreren op 
hun kerntaak: ervoor zorgen dat mensen met lage inkomens in een goede, betaalbare woning kunnen wonen 
(Ministerie van Binnenlandse Zaken en Koninkrijksrelaties (BZK), 2015). Dit heeft geleid tot strengere regels 
met betrekking tot leefbaarheid en woningtoewijzing. Daarnaast moeten woningcorporaties hun bezit 
waarderen aan de hand van de marktwaarde in plaats van de bedrijfswaarde (wat voorheen het geval was) 
(Ministerie BZK, 2015). Voor veel toegelaten instellingen was dit een zeer fundamentele verandering. Om 
deze reden is het Handboek modelmatig waarderen marktwaarde opgesteld, met als doel de toegelaten 
instellingen te ondersteunen bij het marktwaarderingsproces (Ministerie BZK, 2015).  

Probleemstelling 
Het is duidelijk dat gebieden die kampen met demografische krimp, vaak ook problemen met de leefbaarheid 
hebben. Woningcorporaties hebben een belangrijke maatschappelijke rol in deze gebieden, maar worden 
beperkt door de nieuwe Woningwet. Bovendien staat de (financiële) positie van veel woningcorporaties in 
krimpregio’s onder druk en dit wordt zelfs versterkt door de strengere regels uit de nieuwe Woningwet 
(Aedes, 2015b). Daarnaast kost het veel extra werk om de gehele portefeuille te waarderen aan de hand van 
de marktwaarde. Voor woningcorporaties in krimpregio’s is deze administratieve last zelfs nog groter, omdat 
zij verplicht zijn om de expertise van een externe taxateur in te schakelen (Ministerie BZK, 2016c). De 
marktwaardering heeft echter ook een positief effect: met deze methode kunnen de rendementen van 
verschillende complexen of eenheden op verschillende locaties op eenvoudige wijze vergeleken worden. 
Dit betekent dus ook dat de marktwaarde van woningen in krimpregio’s vergeleken kan worden met de 
marktwaarde van woningen in meer stedelijke gebieden. Op deze manier kan de (financiële) positie van 
woningcorporaties inzichtelijk gemaakt worden en wordt duidelijk of de woningcorporaties in krimpregio’s – 
naast de grotere administratieve last – inderdaad meer benadeeld zijn door de nieuwe Woningwet. 
Dit onderzoek beperkt zich tot de situatie van de provincie Limburg. In Limburg zijn er zowel krimp- en 
anticipeerregio’s, evenals regio’s die niet te maken hebben met krimp. Het doel is dus om inzicht te krijgen 
in hoe de (eventuele) regionale verschillen in de marktwaarde van het bezit van een woningcorporatie in 
Limburg verklaard kunnen worden aan de hand van de kenmerken van demografische krimp in Limburg.  
Dit onderzoek richt zich op Wonen Limburg, dit is een woningcorporatie die actief is in heel Limburg. Wonen 
Limburg beheert ongeveer 28,000 woningen en ander 
(maatschappelijk) vastgoed, dit maakt Wonen Limburg de 
grootste corporatie in de provincie Limburg.  

Het conceptueel model in figuur 2 geeft weer wat precies 
onderzocht gaat worden. Het onderzoek bestaat uit twee 
delen. In het eerste deel worden de boxen van het model 
bestudeerd aan de hand van een literatuurstudie. In het 
tweede deel worden de relaties (pijlen) tussen de boxen 
onderzocht door middel van gegevensanalyses.  

Figuur 2: Conceptueel model 
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Literatuurstudie 
De literatuurstudie bestaat uit het beschrijven van de belangrijkste componenten van de marktwaarde en 
het bepalen van de kenmerken van demografische krimp (in de provincie Limburg). 

Componenten marktwaarde 
Sinds 2016 moeten alle woningcorporaties hun bezit waarderen aan de hand van de marktwaarde. Om de 
marktwaarde te berekenen, wordt de netto contante waarde methode gebruikt (ook wel de DCF-methode 
genoemd). De marktwaarde wordt bepaald als de hoogst realiseerbare waarde die redelijkerwijs beschikbaar 
is op de markt (de meest waarschijnlijke prijs), of dit nu in het scenario van doorexploiteren of uitponden is 
(Ministerie BZK, 2016c). Voor het berekenen van de marktwaarde zijn drie soorten componenten nodig: 
macro-economische parameters, objectgegevens en modelparameters. Deze componenten komen uit het 
Handboek modelmatig waarderen marktwaarde. In dit handboek wordt er onderscheid gemaakt tussen de 
basis versie en de full versie van de waardering. In de full versie, welke verplicht is in krimpregio’s, is de 
expertise van een externe taxateur nodig bij het marktwaarderingsproces (Ministerie BZK, 2016c). Van alle 
componenten zijn met name de modelparameters belangrijk, omdat de meeste hiervan regionale verschillen 
in de marktwaarde kunnen veroorzaken.   

Demografische krimp in Limburg 
Kenmerken demografische krimp 
De kenmerken van demografische krimp waarvan verwacht wordt dat ze een invloed hebben op de regionale 
verschillen in de marktwaarde, kunnen onderverdeeld worden in twee groepen: de demografische 
kenmerken en de locatiekenmerken. De demografische kenmerken hebben te maken met de bevolking en 
betreffen zowel het afnemen van het aantal inwoners en huishoudens, evenals de ontgroening en de 
vergrijzing van de bevolking. Dit zijn als het ware de oorzaken van demografische krimp (Uyterlinde et al., 
2009; Hospers en Reverda, 2015). De locatiekenmerken zijn de kenmerken van de omgeving die typerend 
zijn voor demografische krimp, deze worden beschouwd als de gevolgen van demografische krimp. 
Locatiekenmerken zijn de afnemende vraag naar woningen, de verslechtering van de leefbaarheid, het 
verdwijnen van voorzieningen en de teruglopende mogelijkheden voor onderwijs en werkgelegenheid. In het 
algemeen zullen dus eerst de demografische kenmerken optreden, resulterend in een effect op de locatie.  

Regio’s Limburg 
Om te kunnen onderzoeken in welke mate de provincie Limburg kampt met demografische krimp, is de 
provincie ingedeeld in regio’s. Deze regio’s zijn in de eerste plaats bepaald op een geografisch logische 
manier, maar er is ook rekening gehouden met het bezit van woningcorporatie Wonen Limburg. Op de 
grootste schaal kan de provincie ingedeeld worden in drie COROP gebieden: Noord-Limburg, Midden-
Limburg en Zuid-Limburg. De categorisering in regio’s (op een lager niveau) is gebaseerd op de indeling die 
gebruikt wordt door het Centraal Bureau voor de Statistiek (CBS) (demografische ontwikkelingen) en 
Stichting Neimed (demografische prognoses). Echter, alleen de gebieden waarin Wonen Limburg woningen 
heeft, zijn bestudeerd. De regio’s in Zuid-Limburg zijn aangewezen als krimpregio’s (Rijksoverheid, 2015). 

Kenmerken demografische krimp per regio 
Alle kenmerken van demografische krimp zijn meetbaar gemaakt. Voor elk kenmerk afzonderlijk, maar ook 
voor alle kenmerken samen, is bepaald in hoeverre deze kenmerken van invloed zijn in iedere regio. Dit 
betekent dat alle gemeentes binnen de regio’s op alle kenmerken ingedeeld zijn in verschillende categorieën. 
Deze indeling is zichtbaar in tabel 1. De kleur geeft aan of het kenmerk wel of niet van toepassing is in de 
desbetreffende gemeente. De groene kleur laat zien dat het kenmerk van toepassing is, terwijl de rode kleur 
aangeeft dat het kenmerk niet van invloed is in die gemeente. Deze tabel laat zien dat de meeste kenmerken 
van toepassing zijn in de krimpregio’s (de regio’s in Zuid-Limburg). Voor bijna alle gemeentes geldt dat ten 
minste één kenmerk van toepassing is, met uitzondering van de gemeente Roermond. Heerlen is de enige 
gemeente waarin alle kenmerken van demografische krimp van toepassing zijn.  
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Tabel 1: Kenmerken demografische krimp versus marktwaardes in Limburg 
 POPULATIE HUISHOUDENS ONTGROENING VERGRIJZING WONINGVRAAG LEEFBAARHEID TOTAAL MARKTWAARDE 

 

Categorie + 
beschrijving 

Categorie + 
beschrijving 

Categorie + 
beschrijving 

Categorie + 
beschrijving 

Categorie + 
beschrijving 

Categorie + 
beschrijving 

Categorie + 
beschrijving 

Gemiddelde 
markt-
waarde 

N 

NOORD-LIMBURG        € 93.329 10012 
Regio Venray        € 94.012 7148 
4 Horst aan de Maas 3 Stagnatie 4 Stijging 2 Kleinere daling 1 Grote stijging 4 Stijging 3 ↑ score, ↓ ontw. 3 Stagnatie € 92.434 2480 
5 Venray 2 Kleinere daling 4 Stijging 2 Kleinere daling 1 Grote stijging 4 Stijging 2 ↓ score, ↑ ontw. 3 Stagnatie € 94.833 4668 
Regio Venlo        € 90.777 2864 
7 Peel en Maas 2 Kleinere daling 4 Stijging 1 Grote daling 1 Grote stijging 4 Stijging 4 ↑ score, ↑ ontw. 3 Stagnatie € 91.353 2645 
8 Venlo 2 Kleinere daling 3 Stagnatie 2 Kleinere daling 2 Kleinere stijging 3 Stagnatie 1 ↓ score, ↓ ontw. 2 Kleinere daling € 84.172 219 
MIDDEN-LIMBURG        € 90.853 9089 
Regio Weert        € 97.686 4520 
9 Nederweert 2 Kleinere daling 4 Stijging 1 Grote daling 1 Grote stijging 4 Stijging 3 ↑ score, ↓ ontw. 3 Stagnatie € 87.821 68 
10 Weert 2 Kleinere daling 4 Stijging 2 Kleinere daling 2 Kleinere stijging 3 Stagnatie 3 ↑ score, ↓ ontw. 3 Stagnatie € 97.808 4452 
Regio Roermond        € 83.946 4569 
11 Echt-Susteren 1 Grote daling 2 Kleinere daling 1 Grote daling 1 Grote stijging 2 Kleinere daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 87.030 177 
12 Leudal 1 Grote daling 2 Kleinere daling 1 Grote daling 1 Grote stijging 2 Kleinere daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 80.081 763 
13 Maasgouw 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 2 Kleinere daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 85.601 1033 
14 Roerdalen 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 1 Grote daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 80.357 1600 
15 Roermond 4 Stijging 4 Stijging 2 Kleinere daling 2 Kleinere stijging 4 Stijging 4 ↑ score, ↑ ontw. 3 Stagnatie € 90.419 996 
ZUID-LIMBURG        € 79.171 3867 
Westelijke Mijnstreek        € 82.762 1592 
16 Beek (L.) 1 Grote daling 1 Grote daling 2 Kleinere daling 1 Grote stijging 1 Grote daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 80.421 51 
17 Schinnen 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 1 Grote daling 3 ↑ score, ↓ ontw. 1 Grote daling € 74.102 86 
18 Sittard-Geleen 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 2 Kleinere daling 3 ↑ score, ↓ ontw. 2 Kleinere daling € 82.575 827 
19 Stein (L.) 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 1 Grote daling 3 ↑ score, ↓ ontw. 1 Grote daling € 84.455 628 
Parkstad        € 77.268 2167 
20 Brunssum 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 2 Kleinere daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 77.569 275 
21 Heerlen 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 1 Grote daling 1 ↓ score, ↓ ontw. 1 Grote daling € 77.837 799 
22 Kerkrade 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 1 Grote daling 2 ↓ score, ↑ ontw. 1 Grote daling € 74.084 605 
23 Landgraaf 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 1 Grote daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 79.845 171 
24 Nuth 1 Grote daling 1 Grote daling 2 Kleinere daling 2 Kleinere stijging 2 Kleinere daling 3 ↑ score, ↓ ontw. 2 Kleinere daling € 80.684 192 
25 Onderbanken 1 Grote daling 1 Grote daling 1 Grote daling 1 Grote stijging 1 Grote daling 3 ↑ score, ↓ ontw. 1 Grote daling € 71.310 16 
26 Simpelveld 1 Grote daling 1 Grote daling 2 Kleinere daling 2 Kleinere stijging 1 Grote daling 4 ↑ score, ↑ ontw. 2 Kleinere daling € 82.071 51 
27 Voerendaal 1 Grote daling 1 Grote daling 2 Kleinere daling 2 Kleinere stijging 1 Grote daling 3 ↑ score, ↓ ontw. 2 Kleinere daling € 83.475 58 
Maastricht-Mergelland        € 93.090 108 
30 Maastricht 2 Kleinere daling 1 Grote daling 2 Kleinere daling 2 Kleinere stijging 2 Kleinere daling 2 ↓ score, ↑ ontw. 2 Kleinere daling € 91.829 108 

Methodologie 
Om de regionale verschillen in de marktwaarde te kunnen analyseren, moeten eerst gegevens verzameld 
worden. De gegevens zijn afkomstig van twee verschillende bronnen. De gegevens met betrekking tot de 
kenmerken van demografische krimp zijn afkomstig van het CBS, Stichting Neimed en het Ministerie van 
Binnenlandse Zaken en Koninkrijksrelaties. De demografische ontwikkelingen in het verleden en heden 
komen van het CBS, de demografische voorspellingen van Stichting Neimed. De gegevens met betrekking tot 
de leefbaarheid zijn afkomstig van de Leefbaarometer, dit is een instrument ontwikkeld in opdracht van het 
Ministerie. Alle overige gegevens, welke te maken hebben met de portefeuille van Wonen Limburg, zijn ter 
beschikking gesteld door woningcorporatie Wonen Limburg. Daarnaast zijn deze gegevens geverifieerd door 
een accountant. Dit zijn de gegevens wat betreft de componenten van de marktwaarde, de marktwaarde 
zelf, de specificaties van de complexen of verhuureenheden en de kenmerken van de woningen. Met deze 
gegevens worden statistische analyses uitgevoerd omtrent de regionale verschillen in de marktwaarde.  

Gegevensanalyse & resultaten 
De gegevensanalyse bestaat uit drie onderdelen. Eerst zullen de regionale verschillen in de marktwaarde 
bestudeerd worden. Daarna wordt onderzocht welke componenten van de marktwaarde deze regionale 
verschillen veroorzaakt hebben. Als laatste wordt geanalyseerd wat de invloed van de kenmerken van 
demografische krimp is op de regionale verschillen in de marktwaarde.  

Vergelijking marktwaardes per regio 
Om een idee te krijgen van de regionale verschillen in de gemiddelde marktwaarde, is het effect van de 
locatie op de marktwaarde voorspeld. Dit is gedaan door middel van een ANCOVA toets, waarin de 
marktwaarde als afhankelijke variabele fungeert en de locatie als onafhankelijke variabele. Daarnaast zijn de 
woningkenmerken in het model opgenomen als interactievariabelen. Met andere woorden, de gemiddelde 
marktwaardes zijn gecorrigeerd voor de woningkenmerken, waarna deze vergeleken zijn op het niveau van 
de COROP gebieden, regio’s en gemeentes. Deze gemiddelde marktwaardes zijn weergeven in tabel 1. De 
analyses tonen aan dat er statistisch significante verschillen zijn tussen de marktwaardes in de verschillende 
gebieden. De gemiddelde marktwaarde in Zuid-Limburg (€ 79.171) is significant lager dan die in Noord-
Limburg en Midden-Limburg (respectievelijk € 93.329 en € 90.853). Wanneer gekeken wordt naar de 
verschillen op een lager niveau, blijkt dat de regio’s in het zuiden van Limburg (de krimpregio’s) ook het laagst 
scoren. Dit komt overeen met de verwachting dat de marktwaarde van woningen in krimpregio’s lager is.  
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Componenten verantwoordelijk voor regionale verschillen 
Om erachter te komen welke componenten de regionale verschillen in de marktwaarde veroorzaakt hebben, 
is er een meervoudige regressieanalyse uitgevoerd. In deze analyse fungeert de marktwaarde zelf als 
afhankelijke variabele en de componenten van de marktwaarde als onafhankelijke variabelen. Deze analyse 
laat zien dat er 22 componenten nodig zijn om de marktwaarde te voorspellen, maar de meeste hiervan 
hebben alleen een kleine invloed op het verklaren van de regionale verschillen. De variabele leegwaarde 
heeft veruit de meeste invloed op het verklaren van de verschillen in de marktwaarde. Hoewel de variabelen 
markthuur en WOZ-waarde van de analyse uitgesloten waren omdat ze te veel gerelateerd waren aan de 
leegwaarde, wordt verwacht dat deze ook bijdragen aan de regionale verschillen in de marktwaarde. 

Kenmerken demografische krimp verantwoordelijk voor regionale verschillen 
Op basis van de categorisering waarin bepaald is welk kenmerk van demografische krimp van invloed is in 
welke gemeente en regio, is een kwalitatieve analyse uitgevoerd. In deze analyse zijn de gemiddelde 
marktwaardes (na correctie voor de woningkenmerken) per categorie berekend en vergeleken voor ieder 
kenmerk afzonderlijk, maar ook voor alle kenmerken samen. Deze analyse laat zien dat hoe meer een 
gemeente te maken heeft met demografische krimp, hoe lager de gemiddelde marktwaarde is. Dit blijkt ook 
wanneer de algehele categorisering in tabel 1 (kolom “totaal”) vergeleken wordt met de gemiddelde 
marktwaarde. De gemeentes in categorie 1 (grote daling) hebben de laagste marktwaarde, terwijl de 
gemeentes die niet (of nauwelijks) kampen met demografische krimp, de hoogste marktwaarde hebben. Uit 
de categorisering voor elk kenmerk afzonderlijk blijkt dat dit voor alle kenmerken geldt, behalve voor de 
leefbaarheid. Een verklaring hiervoor kan zijn dat de leefbaarheidsscore binnen een gemeente sterk kan 
variëren; de leefbaarheid moet daarom op een lagere schaal gemeten worden (op wijk- of buurtniveau). 

Conclusie & aanbevelingen 
Conclusie 
Krimp op de woningmarkt in Nederland heeft de afgelopen jaren veel aandacht gekregen, mede door de 
negatieve effecten die hiermee gepaard gaan. Wat betreft de demografische krimp in Limburg blijkt dat 
gehele provincie hiermee te maken heeft, alhoewel de meeste kenmerken van demografische krimp van 
toepassing zijn in het zuiden van Limburg (de krimpregio’s). Om het “zuivere” effect van de locatie op de 
marktwaarde te kunnen analyseren, waren de gemiddelde marktwaardes gecorrigeerd voor de 
woningkenmerken. Bij het vergelijken van deze waardes kwam naar voren dat er grote verschillen zijn in de 
marktwaardes tussen de regio’s. De regionale verschillen in de marktwaarde zijn met name veroorzaakt door 
de component leegwaarde (en waarschijnlijk ook de componenten markthuur en WOZ-waarde). Vooral in 
(de regio’s in) Zuid-Limburg zijn de gemiddelde marktwaardes aanzienlijk lager. Het blijkt zelfs dat hoe meer 
een regio kampt met demografische krimp, hoe lager de marktwaarde is. Dit toont dus aan dat de locatie een 
groot effect heeft op de marktwaarde van een (sociale) huurwoning in de provincie Limburg.  

Aanbevelingen 
Voor woningcorporaties draagt het onderzoek bij aan de efficiëntie van het marktwaarderingsproces, omdat 
bepaald is welke componenten het belangrijkst zijn. Echter, de marktwaarde in krimpregio’s is aanzienlijk 
lager. Daarnaast hebben woningcorporaties in krimpregio’s te maken met een veranderende of zelfs dalende 
vraag naar woningen. Het advies voor deze corporaties is dus dat ze zich moeten concentreren op het 
verbeteren van de huidige voorraad. Met het oog op de vergrijzende bevolking valt te denken aan de 
transformatie van een deel van de woningvoorraad naar woningen die geschikt zijn voor senioren.  

Voor de overheid is het advies om minder strenge regels op te stellen voor woningcorporaties in krimpregio’s, 
met name op het gebied van woningtoewijzing en leefbaarheid. Op deze manier kunnen meer mensen 
aangetrokken worden in deze regio’s. Daarnaast moet het handboek meer ruimte voor eigen interpretatie 
geven aan de woningcorporaties die waarderen aan de hand van de full versie. Dit betekent dat er meer 
vrijheidsgraden gewenst zijn met betrekking tot de bepaling van de waardes voor de componenten.  
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Evaluatie 
Het onderzoek met zijn bijbehorende analyses heeft relevante en significante resultaten opgeleverd. Er is 
echter wel een aantal suggesties ter verbetering. De belangrijkste suggestie voor vervolgonderzoek heeft te 
maken met het feit dat de gegevens afkomstig zijn van slechts één specifieke woningcorporatie. Het is 
daarom de vraag in hoeverre de resultaten van dit onderzoek ook van toepassing zijn op andere 
woningcorporaties (in krimpregio’s). Om de resultaten nauwkeuriger en betrouwbaarder te maken, wordt 
geadviseerd om ook gegevens van andere woningcorporaties (in krimpregio’s) te gebruiken.  
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1. Introduction 
This chapter describes how this Master thesis will look like. First the subject and its context will be covered, 
followed by an extensive literature study. After that, the main problem will be addressed. Based on this, 
several research questions will be drawn up, which form the basis for the rest of this thesis. Next, the research 
design is covered and the relevance of the research is explained. Also, some relevant information about 
Wonen Limburg, the housing association where a part of the research will be executed, will be given. This 
chapter ends with providing the outline of the research. 
 

1.1. Context 
In this paragraph, the subject of this Master thesis and its context will be discussed. This will be done by 
looking at the background, motivation and the scope of the research.  
 
1.1.1. Background 
Globally, the total number of inhabitants has been raised very fast the since the twentieth century. Because 
of the large developments that are made in the health care and production sector, the life expectancy was 
increasing. Together with the improved nutrition standards, the total population in the world was increasing 
harder than any other time in history (Stillwell and Clarke, 2011).  
Nowadays, the number of inhabitants in the world is still growing. Every day, more than 200,000 babies are 
born and in 2011, the world has reached a total population of 7 billion inhabitants. This is twice as many as 
it was in 1960, although should be noted that approximately 90 per cent of this population growth takes 
place in third world countries (Hospers and Reverda, 2015).  
In Europe, the population is also increasing, but this does not apply for every country. Increasingly, developed 
countries in Europe have to deal with changing demographics, particularly in regional areas (Hospers and 
Reverda, 2015; Salzmann, Edmonston and Raymer, 2010). Especially in rural areas within small urbanised 
countries like the Netherlands, this has large effects (Thissen, Droogleever Fortuijn, Strijker and Haartsen, 
2010). Many regions in the Netherlands are facing with demographic decline, which means that not only the 
total population is decreasing, but there is also a decline in the number of households (Uyterlinde, Arum and 
Van Sprinkhuizen, 2009). Demographic decline could also be related to a change in the age structure:  on the 
one hand, the share of “young” people (below 25 years) will decrease, which is called dejuvenation, and on 
the other hand, the share of “older” people (65 years and older) will increase, which is called ageing. The 
increasing dejuvenation and ageing of the population in these regions will also result in a decrease of the 
potential working population (people aged between 15 and 65 years) (Organisation for Economic 
Cooperation and Development (OECD), 2013; Verwest and Van Dam, 2010).  
Demographic decline has important social and economic implications: mainly the youth leave these areas for 
educational purposes, less children are born and the ageing population is left with fewer opportunities for 
employment and a decreasing number of retail and care facilities (Delfmann, Koster, McCann and Van Dijk, 
2014; Van Steen and Pellenbarg, 2010). This could have a negative impact on the liveability of the areas in 
which this is the case (Thissen et al., 2010). Dutch planners and policy makers are concerned about the 
changing demographics and the consequences that this entails. Therefore, they are increasingly developing 
strategies of planning for decline (Haartsen and Venhorst, 2010).  
 
1.1.2. Motivation 
Social housing is housing meant for people that do not have sufficient financial resources to meet their own 
housing needs. All the social housing in the Netherlands is owned by housing associations, which are non-
profit organisations that are occupied with the building, leasing and managing of social housing (Elsinga and 
Wassenberg, 2007; Rijksoverheid, n.d.). Especially in regions that suffer from demographic decline, housing 
associations have an important social role. Housing associations must abide by strict rules, which are laid 
down in the Dutch Housing Act.  
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The Housing Act is a Dutch act that was introduced in 1901, in order to make the construction and occupation 
of unhealthy, bad quality dwellings impossible and to promote the construction of dwellings of high quality. 
Nowadays, this act provides rules for social housing and reduces financial risks (Elsinga and Wassenberg, 
2007; Ministerie van Binnenlandse Zaken en Koninkrijksrelaties (BZK), 2015). The new Housing Act, which 
entered into force on July 1, 2015, provides rules in which is stated that housing associations should 
concentrate on their core task: ensuring that people with a low income could live in an affordable dwelling 
(Ministerie BZK, 2015). This means that by January 1, 2016, at least 95 per cent of the housing stock of housing 
associations should be rented to households with a potential right on housing benefit, with a rental price 
below the capping limit. The remaining 5 per cent offers housing association the opportunity to assign more 
expensive dwellings, but this is only in exceptional situations (Ministerie BZK, 2015). Furthermore, large 
housing associations have to separate their stock in favour of their target group (SGEI) and the remaining 
dwellings (non-SGEI) (Ministerie BZK, 2015). As the abbreviation indicates, SGEI entails the Services of the 
General Economic Interest, namely the construction, renting and managing of social housing, managing the 
other social properties and investing in liveability. Non-SGEI entails the remaining properties: rented 
dwellings in the private sector (liberalised), owner-occupied dwellings and commercial real estate (Elsinga 
and Wassenberg, 2007; Rijksoverheid, n.d.).  

Another characteristic of the new Housing Act is the fact that housing associations have to estimate the value 
of their real estate over 2016 by means of the market value (Ministerie BZK, 2015). At the market value, the 
value of the real estate will be determined on the basis of the expected or assumed revenues that the 
property could generate from rent, sale or a combination of both. Before 2016, housing associations had to 
estimate the value of the portfolio by means of the business value. With the business value, the (net) present 
value of the expected cash flows of the properties, is meant.  
The introduction of the market value as valuation basis was a very fundamental change for a lot of authorised 
institutions, as it requires a major change in the valuation process. Therefore, the Ministry of the Interior and 
Kingdom Relations has set up a manual for the valuation of the real estate of housing associations by means 
of the market value. The manual, the Handboek modelmatig waarderen marktwaarde, aims to support 
authorised institutions in the process to value by means of the market value. Moreover, the manual 
contributes to the uniformity and transparency of the valuation of all authorised institutions, partly due to 
increasing the mutual comparability (Ministerie BZK, 2016c).  

Nevertheless, the new Housing Act has thus large effects on not only the housing associations (valuation 
method), but also on their tenants. It also shows that housing associations play an important social role. 
Especially in areas that experience social problems like demographic decline, ageing, dejuvenation and the 
loss of employment and facilities, the intervention of housing associations is of crucial importance (Uyterlinde 
et al., 2009). Because of these social problems – which are all interrelated – a lot of Dutch (rural) areas are 
under pressure. However, partly because of the fact that at least 95 per cent of the dwellings should be 
rented to the people with the lowest incomes, it is hard to attract young successful people to these areas. 
This makes it more difficult to tackle the problem of dejuvenation and ageing in these areas. Moreover, the 
new Housing Act, the changes in the health care sector and the economic and social development have 
resulted in the fact that the residential task of housing associations in regions that experience social problems 
is shifted from new building to the existing housing stock. Also, it becomes more important to make dwellings 
more sustainable and life proof (Klouwen, Tiggeloven and Van Leer, 2016). It is thus clear that it is very 
important to consider the role of housing associations in areas that suffer from social problems, in order to 
keep these areas liveable and future proof.  
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1.1.3. Scope 
This research focuses on housing associations that are located in areas that suffer from problems with 
demographic decline, the so-called shrinking regions. In this research, it will be studied how the potential 
differences between the market value of the different complexes within the portfolio of a housing association 
could be explained and to what extent this has something to do with the location where the dwellings are 
located, i.e. whether it concerns a shrinking region or not. The area that explicitly will be studied is the 
province of Limburg, as there are several shrinking and anticipating regions. The research will be applied to 
housing association Wonen Limburg, operating in this area. Although the results of the research could also 
be relevant for other housing associations in Dutch shrinking regions, their situation will not be studied. The 
same applies for policy makers operating in this field. 
 

1.2. Literature review 
This paragraph covers the problem analysis and aims to gain more insight into the field of demographic 
decline and the role of housing associations in this. First, the causes and consequences of demographic 
decline will be discussed, followed by the characterisation of shrinking regions. After that, some information 
about social housing and the position of housing associations, whether or not in shrinking regions, will be 
provided.  
 
1.2.1. Demographic decline 
Spread across the world, there are a lot of different ways to indicate what demographic decline actually is 
(Haase, Nelle and Mallach, 2017; Hospers and Reverda, 2015). For example, in East Central European 
countries, is defined by means of terms like “stagnation”, “reduction”, “emptying”, “depopulation” and 
“population implosion” (Haase et al., 2017). In Russia and Ukraine, the term “depressed cities and regions” 
is used, while in Germany, terms like “rightsizing” and “downsizing” are used for the decreasing population 
(Haase et al., 2017).  
As stated, in the Netherlands, demographic decline means that the population and the number of households 
is decreasing (Uyterlinde et al., 2009). Also, mainly because of the dejuvenation and the ageing of the 
population, the potential working population is decreasing as well. With the potential working population, 
people aged between 15 and 65 years is meant (OECD, 2013; Verwest and Van Dam, 2010). 

It is clear that demographic decline has a negative influence on the liveability of the area in which this is the 
problem. Several policy makers speak of a vicious circle: from demographic decline towards a decreasing 
number of facilities and a decreasing liveability, to further demographic decline (Hospers and Reverda, 2015; 
Verwest and Van Dam, 2010). Therefore, it is interesting to get more insight into the causes and 
consequences of demographic decline. 
 
Causes of demographic decline 
In general, three causes of demographic decline could be distinguished: sociocultural, regional economic and 
spatial factors. The sociocultural factors have an influence on the natural population development of births 
and deaths. The regional economic and the spatial factors have an effect on migration and relocation 
(Planbureau voor de Leefomgeving (PBL), 2015c).  

Sociocultural factors are developments like emancipation and individualisation, which mainly have an 
influence on the number of births (Salzmann et al., 2010). From the sixties, the emancipation of women and 
the individualisation have led to a huge decline in the fertility rate. These developments resulted in the 
dejuvenation and ageing of the population (Van Dam, De Groot and Verwest, 2006; Verwest and Van Dam, 
2010). Most of time, dejuvenation and ageing go hand in hand with each other. Besides the fact that the so-
called baby boom generation is becoming older and there is an increase in the life expectancy, ageing will be 
strengthened by a decrease in the birth rate and the out-migration of the youth from rural to urban areas 
(Hospers and Reverda, 2015; Salzmann et al., 2010). Increasingly, young people are leaving their home town. 
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This is because of the fact that the opportunities for education and employment are limited in most rural 
areas, resulting in the case that especially the highly educated youth are inclined to leave these areas (Thissen 
et al., 2010; Ubarevičienė, Van Ham and Burneika, 2016). This so-called “youth brain drain”, together with 
the ageing of the population, result in the fact that a growing number of rural areas is facing demographic 
decline (Demi, McLaughlin and Snyder, 2009; Thissen et al., 2010). Besides the fact that ageing and 
dejuvenation have led to an increase of the average age (Hospers and Reverda, 2015), it also resulted in a 
decrease of the potential working population (OECD, 2013; Van Dam et al., 2006).  

According to the Netherlands Environmental Assessment Agency (PBL), regional economic factors are 
developments in the field of employment and business activities (PBL, 2015c). Often, population decline 
could be found in areas that suffer from economic problems. On the other side, the more prosperous areas 
are often associated with a population growth (Ubarevičienė et al., 2016). This could be explained as 
followed. If there is a population growth, the demand for facilities and services will also increase. This in turn 
creates employment (Van Dam et al., 2006).  

Spatial factors are related to housing (Verwest and Van Dam, 2010). Migration from or to an area mainly 
depends on the attractiveness of the area for certain target groups. Several aspects have an influence on this, 
like the opportunities for employment, the quality of housing, the availability of facilities and the aspects of 
the living environment (Verwest and Van Dam, 2010). 
 
Consequences of demographic decline 
Demographic decline has several consequences for the local and regional housing market, the population 
related business activities and the labour market (PBL, 2015b).  

Because of the population decline and a changing size and composition of the households, the local and 
regional housing market will be affected directly (Verwest and Van Dam, 2010). Demographic decline leads 
to a decrease in the number of households, which in turn results in a decreasing quantitative demand for 
housing. A decreasing demand in relation to a constant supply could lead to a more relaxed housing market. 
This could result in oversupply of dwellings, problems with renting and selling, depreciation of property and 
vacancy (Verwest and Van Dam, 2010; PBL, 2015b). The loss of the pressure on the housing market in Dutch 
regions that suffer from demographic decline results in the case that owner-occupiers are left with an 
unsellable dwelling. This in turn could lead to vacancy and pauperisation of the areas (Uyterlinde et al., 2009).  
Also, in some cases these areas are in a downward spiral of economic deterioration (Hospers and Reverda, 
2015; Thissen et al., 2010). The economic most successful people leave, as well as the youth and the elderly 
that are able to choose something else. Their dwellings remain vacant or will be occupied by people that 
have fewer options to choose and only want to live in a cheap dwelling. This results in a concentration of the 
socially disadvantaged households (Uyterlinde et al., 2009). It could thus be stated that there is not only a 
decrease in quantity, but also in quality.  
So, the current housing supply does not fit the needs of the future households. Because of the fact that 
households cover the demand side of the housing market, the housing stock should be adapted to the current 
and future changes in household size and composition (Van Dam et al., 2006).  

In addition, the decline in the number of inhabitants and households could lead to a decreasing support for 
facilities (Uyterlinde et al., 2009). An oversupply of facilities like shops, offices and schools could result in 
vacant properties (PBL, 2015b). If facilities disappear, less people are inclined to move to these areas. 
Moreover, people decide to leave these areas, as a basic level of facilities in the neighbourhood is required 
for them. For example, working parents with small children need childcare and a primary school in the 
neighbourhood, as well as facilities like a supermarket with long opening hours, in order to combine their job 
with their household (Uyterlinde et al., 2009). If these facilities are not available in the area, a lot of people 
decide to leave. It is thus essential that there is a basic level of facilities in the neighbourhood.   
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However, in several areas that suffer from demographic decline, there will no longer be invested in order to 
maintain the level of facilities. This results in the fact that these areas enter in a negative vicious circle. If no 
new dwellings will be built in these areas, the facilities will disappear, resulting in a lot of people leaving the 
area. This in turn could lead to mobility problems, as facilities for public transport will also disappear. 
Moreover, if a lot of young families decide to leave, there will be a shortage of pupils on primary schools 
(Uyterlinde et al., 2009). This increasingly leads to the closure of primary schools in rural areas (Haartsen and 
Van Wissen, 2012).  

In short, the vacancy of dwellings and the deterioration and the lack of facilities will have a negative effect 
on the quality and attractiveness of the living environment.  
 
Shrinking regions 
Although the global population is growing, this does not apply to all European countries. Even, the total 
European population stagnate and will decrease in 2040 (Hospers and Reverda, 2015). All European countries 
are ageing and countries like Italy and Germany are already shrinking. According to Martinez-Fernandez, 
Audirac, Fol and Cunningham-Sabot (2012), a shrinking area can be defined as “an urban area – a city, part 
of a city, an entire metropolitan area or a town – that has experienced population loss, economic downturn, 
employment decline and social problems as symptoms of a structural crisis”. 
Also the Netherlands has to deal with demographic decline: in line with the European average, the total 
population in the Netherlands will change from growth to decline in 2040 (Hospers and Reverda, 2015). At 
this moment, demographic decline in the Netherlands as a whole is no problem. However, nationally, the 
total potential working population is decreasing since 2011 (PBL, 2015a). Moreover, several problems 
associated with demographic decline, like dejuvenation and ageing, are already visible in the whole country.  

So, the problems associated with demographic decline could form a threat for the whole country. However, 
especially in the so-called Dutch shrinking regions, this process occurs even faster. Dutch shrinking regions 
are regions that suffer from a demographic decline. As stated, demographic decline means that the total 
population, the number of the households and the potential working population is decreasing (Uyterlinde et 
al., 2009; Verwest and Van Dam, 2010). Moreover, these areas have a number of bottlenecks in the field of 
housing, facilities and the living environment (Sociaal-Economische Raad (SER), 2011). According to former 
minister Blok (2014), a Dutch shrinking region meets the following three criteria: 
- In 2014, there is a population decline compared to previous years; 
- The forecast for the population decline in the period 2014-2040 is at least 12.5 per cent; 
- The forecast for the household decline in the period 2014-2040 is at least 5 per cent. 

Another characteristic of the Dutch shrinking regions is the location at the border of the country: in the east 
of the province of Groningen, in the province of Friesland, in the south of the province of Limburg and in the 
province of Zeeland (Zeeuws-Vlaanderen) (Uyterlinde et al., 2009). This border location is one of the causes 
of the negative developments in shrinking regions. For these border areas, it is harder to benefit from the 
business activities in the cities, and the policies on the other side of the border are often more favourable 
than in the Netherlands. However, the location also offers opportunities for cross-border collaborations (SER, 
2011).  
Spread across the country, there are also several anticipating regions. These are regions that are dealing with 
dejuvenation, ageing and a decline in the (working) population, but do not necessarily meet the above-
mentioned three criteria (Blok, 2014). These developments are often indicators for a future decline in the 
number of inhabitants and households and this makes it necessary to take measures in order to guarantee 
the liveability of these areas on the long term. For anticipating regions, it is very important to anticipate on 
these problems and not to wait until the demographic decline actually strikes the region (Blok, 2014). Up 
until 2040, more than a third of all Dutch municipalities will have to deal with demographic decline (Hospers 
and Reverda, 2015). 



24 
 

An overview of the Dutch shrinking and anticipating regions is visible in figure 1.1. As can be seen in this 
figure, the anticipating areas are mainly located around the shrinking areas. Another remarkable aspect that 
appears from this figure, is the fact that the whole province of Limburg suffers (to some extent) from 
demographic decline. The regions in the south of Limburg (Westelijke Mijnstreek, Parkstad and Maastricht-
Mergelland) are assigned as shrinking regions. The more northern areas (Noord-Limburg and Midden-
Limburg) are indicated as anticipating regions. Although there are also (urban) areas in Limburg that have no 
problems with demographic decline, it is important to pay extra attention to the demographic decline in the 
province of Limburg.  

 
Figure 1.1: Shrinking and anticipating regions in the Netherlands (adapted from Rijksoverheid, 2015) 

In order to get an idea of the current situation in Dutch shrinking regions, in table 1.1, table 1.2 and table 1.3, 
the shrinking regions are compared with the national average in the field of demographics and housing. As 
can be seen in table 1.1, the share of people aged between 0 and 25 years old is lower in the shrinking regions, 
but the share of people aged 65 years and older is higher. This indeed indicates that there is the case of 
dejuvenation and ageing in these regions. From table 1.2, it appears that the share of single-family dwellings 
in shrinking regions (81 per cent) is much higher compared to the national average (64 per cent). Also, the 
average WOZ-value is much lower in shrinking regions (Centraal Bureau voor de Statistiek (CBS), 2017a). This 
is probably due to the fact that the shrinking regions are mainly rural areas, with a lower land value. When 
looking at table 1.3, it appears that in the field of home ownership, there are no remarkable differences 
between Dutch shrinking regions and the national average. An exception is the vacancy rate, this percentage 
is higher in shrinking regions. 
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Table 1.1: Number of inhabitants (CBS, 2017a) 

POPULATION 
 The Netherlands Dutch shrinking regions 
Total number of inhabitants 16,979,120 1,350,673 
  % population 0-25 years 28.8 % 25.7 % 
  % population 25-65 years 53.0 % 52.1 % 
  % population 65 years and older 18.2 % 22.2 % 

Table 1.2: Housing stock, categorised by type (CBS, 2017a) 

HOUSING STOCK – TYPE 
 The Netherlands Dutch shrinking regions 
Total number of dwellings 7,641,323 638,240 
  % single-family dwellings 64 % 81 % 
  % multi-family dwellings 36 % 19 % 
Average WOZ-value € 209,000 € 168,000 

Table 1.3: Housing stock, categorised by ownership (CBS, 2017a) 

HOUSING STOCK – OWNERSHIP 
 The Netherlands Dutch shrinking regions 
Total number of dwellings 7,641,323 638,240 
% owner occupied dwellings 56.2 % 60.1 % 
% rented dwellings 42.5 % 38.5 % 
   % owned by housing association 29.5 % 26.4 % 
   % privately owned 13.0 % 12.1 % 
% ownership unknown 1.3 % 1.4 % 
Average vacancy rate 4.8 % 5.9 % 

The problem of demographic decline in shrinking (and anticipating) regions is high on the political agenda, as 
the demographic developments at the border of the country lead thus to excessive dejuvenation, ageing and 
a decline in the (working) population. According to former minister Blok (2014), these developments could 
form a threat to the level of facilities and the liveability of these areas. This requires a special attention and 
a specific approach. Therefore, Blok (2014) states that we should not fight against the demographic decline 
in shrinking regions, but we have to guide it in order to ensure that there is a sufficient level and quality of 
facilities available in these regions.   

It is thus essential to tackle the problems associated with demographic decline, in order to keep these areas 
liveable.  
 
1.2.2. Social housing 
In this subparagraph, information will be provided about the social housing sector in the Netherlands and 
the role of housing associations in this sector. Also, the different valuation methods used by housing 
associations to value their property, will be addressed.  
 
Housing associations 
As already mentioned, housing associations are companies that are occupied with the building, leasing and 
managing of social housing. Social housing is meant for people that do not have sufficient financial resources 
to meet their own housing needs. All social housing in the Netherlands is owned by housing associations. 
Housing associations are non-profit organisations, which means that the activities of housing associations 
will be carried out without profit (Elsinga and Wassenberg, 2007; Rijksoverheid, n.d.). As can be seen in table 
1.3 in the previous subparagraph, about 30 per cent of all dwellings in the Netherlands is owned by housing 
associations, which is about 2.25 million dwellings (CBS, 2017b). These dwellings are divided over 350 housing 
associations (Aedes, 2015a). This shows that housing associations play a large role on the Dutch housing 
market. When comparing the social housing sector in the Netherlands with those of other European 
countries, the Netherlands is the country with the largest share social housing of the total housing stock 
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(Scanlon and Whitehead, 2007). Moreover, it is the only country of which all the social dwellings are owned 
by housing associations. In other European countries, (a part of) the social housing sector is owned by the 
government (Scanlon and Whitehead, 2007). This emphasises the importance of housing associations on the 
housing market in the Netherlands.  

Housing associations are of importance in the whole country, but especially in shrinking regions, housing 
associations play an active role. For many years, housing associations that operate in shrinking areas are 
searching for solutions for the problems that are associated with demographic decline. According to Aedes 
(2015b), the disappearance of facilities and the deterioration of the private owned properties put the 
liveability of the areas under pressure. There is a scarcity of private parties that want to invest in shrinking 
areas. Housing associations are often the last party that can do anything (Aedes, 2015b). However, because 
of unprofitable investments and the relatively low market value of the housing stock, several housing 
associations in these regions have an unfavourable financial position. Although this has a negative effect on 
the equity capital, (unprofitable) investments and transformations of the housing stock are crucial, especially 
in shrinking areas. This does not only apply to the maintenance and the renovation of its own property, but 
also to investing in liveability and social properties (Leidelmeijer, Marlet, Van Rossum, Van Woerkens and 
Schulenberg, 2011). 
 
The Dutch Housing Act 
As already stated, housing associations are non-profit organisations. They must abide by strict rules, which 
are laid down in the Dutch Housing Act.  
According to the Housing Act, housing associations must assign at least 80 per cent of the available social 
dwellings to households with an annual income below € 36,165. In addition, maximum 10 per cent of the 
available dwellings could be assigned to households with an income between € 36,165 and € 40,349. The 
remaining 10 per cent could be assigned freely, but households in the municipal housing regulation (if there 
is one), get priority (Ministerie BZK, 2016b).  
Moreover, since January 1, 2016, at least 95 per cent of the housing stock should be rented to households 
with a potential right on housing benefit, with a rental price below the capping limit. In 2017, this rental price 
is € 592.55 per month for single- and two-person households and € 635.05 for households consisting of three 
persons or more. The maximum annual incomes for households that fall into this category, are as followed 
(price level 2017) (Ministerie BZK, 2016b): 
- € 22,200 for single-person households; 
- € 30,150 for multi-person households below the retirement age; 
- € 30,175 for multi-person households above the retirement age. 

Besides social housing, housing associations are also engaged in other tasks like managing social properties 
and investing in the liveability of the areas in which they operate (Elsinga and Wassenberg, 2007; 
Rijksoverheid, n.d.). The Housing Act prescribes that housing associations may not spend more than € 125 
per rentable unit on the liveability of neighbourhoods. On average, housing associations spend € 113 per 
rentable unit on liveability (Corporatie Benchmark Centrum, 2015).  
 
Valuation methods 
As laid down in the new Housing Act, from 2016, housing associations are required to value their portfolio 
by means of the market value. Previously, housing associations have used different methods to calculate the 
value of the portfolio, namely the historical cost value, the business value and sometimes even the market 
value (Amsterdam School of Real Estate, 2016). As variant on the business value, also the policy value is used 
as valuation method for the stock of housing associations. In this subparagraph, these four main valuation 
methods (including the market value) will be covered, together with the main advantages and disadvantages 
of these valuation methods.   
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Historical cost value 
The historical cost value is a valuation method that consists of the acquisition or the manufacturing price of 
the object, together with the remaining costs that must be incurred in order to make sure that the state of 
the object fits to the intended use (Verweij, 2013). The acquisition price is the price that should be paid in 
order to get the building in active possession. The additional costs are also included in the acquisition price. 
If investments are made in the object, these could be made active and thereafter added to the value based 
on the historical cost price (Verweij, 2013). The depreciation takes place in a linear way, during the economic 
life span of the property (usually, 50 years), till the residual value (land) is reached. The historical cost value 
method could be applied to both social and commercial properties (Aedes, 2014).  
One of the advantages of using the historical cost value is the reliability. As the prices are taken from actual 
transactions, historical costs can be measured reliably (Institute of Chartered Accountants in England and 
Wales ((ICAEW), 2006). Moreover, the method is very transparent and easy to use (Aedes, 2014). However, 
there are also several disadvantages associated with the valuation by means of the historical cost value. One 
of the most important of these is the fact that the amounts are determined in the past. Taken into account 
the changing economics of past years, it is likely that the amounts do not fit to the current economy (ICAEW, 
2006). Also, it is unclear what the inefficiency of the housing association is and the method is not appropriate 
to compare the property values between housing associations (Aedes, 2014). Therefore, nowadays housing 
associations barely use the historical cost value method as a method to value their stock.   

Business value 
The business value is the present value of the individual complexes of the housing association, attributable 
to the estimated future cash flows (until the end of the life span of the object). This means that the business 
value will be calculated over a minimum horizon of 15 years and a maximum horizon of 50 years (Inspectie 
Leefomgeving en Transport, 2015). In order to be able to calculate the business value of a property, 
parameters prescribed by the Social Housing Guarantee fund are needed (Aedes, 2014). The net cash flows 
are the rental incomes minus the total costs for management, maintenance and corporate income tax 
(Gebiedseconomie, 2012; Inspectie Leefomgeving en Transport, 2015).  
The business value of a property gives the value of all future cash flows from the operating period, which is 
called the discounted cash flow (DCF) value. The most important components of these future cash flows are 
the rent, the rent index, the operating costs, the cost index and the residual value. These values are 
discounted with the required discount rate. These cash flows together determine the maximum investment 
in a property (Gebiedseconomie, 2012).  
According to Aedes (2014), the business value is more suitable than the historical cost value, as the business 
value could be used as control information. However, the business value method is more complex and asks 
therefore for higher requirements of the (quality of) the organisation. 

Policy value 
The policy value has a lot in common with the business value of a property. However, instead of calculating 
with the parameters determined by the Social Housing Guarantee fund, which is the case in the business 
value, the policy value will be calculated by means of the own parameters and estimations of the 
organisation. The advantage of using own parameters is that this makes it easy to compare different objects 
within the portfolio of the housing association. However, because of the influence of the policy of the housing 
association on the policy value, this valuation method is not suitable to compare the property value between 
different housing associations (Aedes, 2014). 
The policy value is equal to the net present value of the expected future cash flows, based on the policy of 
the housing association. This makes the policy value different from the business value (Gebiedseconomie, 
n.d.). Another difference between the policy value and the business value is the fact that the policy value will 
be calculated over a period of 15 years, while the business value will be calculated over the remaining life 
span of the building (15-50 years). In this respect, the policy value is more similar to the market value. The 
market value will be discussed in the following text.  
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Market value (in rented state) 
The market value is a valuation method that since 2016 is used by all Dutch housing associations. According 
to article 4 of the Decree Actual Value, the market value could be defined as followed: “The amount for which 
an asset may be traded or a liability may be settled between well-informed parties that are willing to do a 
transaction and that are independent from each other”. This definition implies that there is the case of an 
active market, in which the price will be determined by means of supply and demand. However, this is only 
true in the case of commercial real estate. In the case of social real estate, there is no active market and 
therefore, the discounted cash flow (DCF) method should be used (Aedes, 2014). Using the DCF-method, 
future incoming and outgoing cash flows are, by means of a discount rate, discounted to the present value, 
including the end value, which is the estimated return value of the real estate at the end of the DCF-period 
(Ministerie BZK, 2016c). The cash flows are calculated over a horizon of 15 years.The input of the DCF-model 
is based on the actual market situation on a certain balance sheet date. The market value has to be 
determined as the highest realisable value that is reasonably available on the market (the most likely price), 
whether this concerns the scenario of continuing operating or the scenario of disposition (Aedes, 2014; 
Ministerie BZK, 2016c).  
A large advantage of the valuation by means of the market value in rented state is the fact that it is possible 
to get insight into the value development and management. Also, the method provides insight into direct 
and indirect returns, allowing better decisions to be made and inefficiencies could be made visible. This 
makes it possible to demonstrate the social performance of the housing association. However, the valuation 
method is complex and asks for high quality of the organisation. It is a very expensive method, as (external) 
expertise is required, for example for the execution of taxations (Aedes, 2014). Although this valuation 
method takes a lot of time and money, the fact that the market value of different housing associations easily 
could be compared, is a large advantage over the business value, where this comparison is not suitable.   
 

1.3. Problem statement and research approach 
In this paragraph, the problem will be defined and research questions are set up. Also, the research questions 
are visualised in a conceptual model and a research design is made.  
 
1.3.1. Problem statement 
Demographic decline and shrinking areas are not new phenomena. Demographic decline has become an 
accepted phenomenon and it has received a lot of attention in the past few years (Haase et al., 2017). In the 
past, demographic decline was far from popular, but nowadays a lot of scientific research is going on in this 
field (Großmann, Bontje, Haase and Mykhenko, 2013; Hospers and Reverda, 2015).  Most of the research 
with regard to demographic decline is in the study areas where the demographic decline has the most 
influence: housing, economy, spatial planning, etc. (Hospers and Reverda, 2015). According to the literature, 
it is clear that demographic decline occurs worldwide, although the more developed, European countries are 
more affected by this phenomenon (Haase et al., 2017; Hospers and Reverda, 2015; Ubarevičienė et al., 
2016).  
Also in the Netherlands, there are several regions that are suffering from demographic decline or have to 
anticipate on shrinkage. According to former minister Blok (2014), these developments cause that the 
liveability of these areas is under pressure. A lot of suggestions are given about how to deal with the 
demographic decline, examples are investing in education and employment, and making sure that there is a 
basic level of facilities available in these regions (Uyterlinde et al., 2009). Housing associations, which own 
26.4 per cent of the housing stock in shrinking regions, have a very important social in these regions. 
However, the position of housing associations in these regions and how the value of their property is affected 
by this, is not studied yet. This study aims to fill (a part of) this literature gap and tries to get more insight 
into the (financial) position of housing associations in these areas.  
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The position of several housing associations in shrinking regions is under pressure and because of the stricter 
rules that are associated with the introduction of the new Housing Act, this has even been strengthened 
(Aedes, 2015b). The new Housing Act prescribes that at least 95 per cent of the dwellings should be rented 
to the people that have the lowest incomes, which makes it difficult to attract young successful people to 
shrinking areas. This in turn forms a threat for tackling the problem of dejuvenation and ageing in these areas.  
Another important characteristic of the new Housing Act is the fact that housing associations are only allowed 
to invest in the liveability of the neighbourhood, if it concerns the immediate surroundings of the complexes. 
They are thus allowed to maintain the greenery around the complexes, but the maintenance of the public 
space is the responsibility of the municipality (Ministerie BZK, 2015). Moreover, the new Housing Act 
prescribes that from 2017 (reporting year 2016), housing associations are required to value their property by 
means of the market value instead of the business value. In the valuation process, the manual Handboek 
modelmatig waarderen marktwaarde could be a useful instrument, as this manual aims to support housing 
associations in the process to value by means of the market value. The manual distinguished two approaches, 
namely the basic version and the full version. The basic version offers the ability to come to a plausible market 
value on the level of the portfolio. The full version makes it possible to determine a plausible value on the 
level of the complex or even on the level of a single unit. However, to determine a realistic value, the 
expertise of an external valuer is necessary. For housing associations in shrinking regions, it is mandatory to 
use the full version, as the valuation by means of the basic version will result in an unrealistic market value 
(Ministerie BZK, 2016c). This means that there is a larger administrative burden for these housing 
associations. So, the housing associations in shrinking regions are thus experiencing a number of 
disadvantages from the new Housing act.  

1.3.2. Objective and research questions 
The previous section implies that the new Housing Act has large consequences for housing associations. It 
illustrates that housing associations in shrinking regions have an important social role in shrinking regions on 
the one hand, but on the other hand, they have an unfavourable (financial) position.  

Although the valuation of the market value causes a large administrative burden for housing associations, 
especially those in shrinking regions, this valuation method makes it easier to compare the return of the 
different complexes or units on different locations. As the market value provides insight into direct and 
indirect returns, the social performance of the housing association could be made transparent.  
Thus, this means that the market value of complexes in shrinking regions could be compared with the market 
value of complexes or units in more urban areas. Probably there will be a difference between these values, 
but it is very interesting to study how the differences between the areas are emerged and whether the 
aspects of demographic decline have an influence on this. In this way, the (financial) position of housing 
associations can be made clear and, whether housing associations in shrinking regions are – besides the larger 
administrative burden – indeed negatively affected by the new Housing Act.   

For the demarcation of this research, the situation of the province of Limburg will be investigated. Limburg 
contains both shrinking and anticipating regions, as well as regions that do not suffer from demographic 
decline. This makes Limburg a very interesting area to study, as in this way, the market value and the return 
between complexes or units within one region, but also between complexes or units in different regions, 
could be compared. Therefore, the research objective is as followed: 

Gaining insight in how the (potential) regional differences in the market values of the properties of a 
housing association in the province of Limburg could be explained in terms of the aspects of demographic 

decline in Limburg 
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From the research objective, the following main research question can be defined: 

How could the (potential) regional differences in the market value of the properties of a housing association 
in the province of Limburg be explained in terms of the aspects of demographic decline in Limburg? 

Based on the main research question, the following (sub-)research questions are set up: 

1. What are the main components of the determination of the market value of (social) rented dwellings, 
according to the manual Handboek modelmatig waarderen marktwaarde? 

2. What are the main aspects associated with demographic decline, that potentially have an influence on 
the market value of (social) rented dwellings in Limburg? 

3. How could the province of Limburg be categorised in regions, with regard to the determination of the 
market value of (social) rented dwellings in Limburg? 

4. What aspects of demographic decline are of influence in what region in Limburg, and to what extent? 
5. To what extent is there a difference between the market value of (social) rented dwellings between the 

different regions in Limburg, correcting for the features of the dwellings? 
6. What components of the determination of the market value cause the regional differences in market 

value of (social) rented dwellings in Limburg? 
7. To what extent could these differences be explained in terms of each aspect of demographic decline?  
 
1.3.3. Conceptual model 
To support the research questions and to visualise what exactly will be studied, a conceptual model is set up. 
This model is displayed in figure 1.2.  

 
Figure 1.2: Conceptual model 

As appeared from the research questions and the research approach, it is important to first determine what 
the main components of the market value are. After that, the aspects of demographic decline have to be 
defined and the province of Limburg has to be categorised into comparable regions. For each region, it will 
be determined what aspect of demographic decline is of influence in what region. Then, the market value of 
all complexes and units in the different regions will be requested, followed by the comparison of these 
market values. If there are remarkable differences between the market values, first it will be studied what 
components of the determination of the market value are responsible for these differences. After that, it will 
be examined to what extent the differences in the market value per region could be explained in terms of 
the aspects of demographic decline that are applicable to these regions.  
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1.3.4. Research design 
In this subparagraph, it will be described how the research is set up. The research design is visible in figure 
1.3. In general, when excluding the introduction and the conclusion, the research consists of two parts: the 
literature study and the data analysis. The red numbers in the figure correspond to the research questions 
as defined in subparagraph 1.3.2.   

The first part of the research consists mainly of the description of the boxes of the conceptual model, which 
implies the determination of the components of the market value, the aspects of demographic decline and 
the categorisation of the province of Limburg into regions. Also, it will be determined what aspects of 
demographic decline are of influence in what regions and to what extent this influence reaches. This part will 
be executed by means of a literature study. The study consists of collecting secondary data available in the 
library, the internet and other scientific databases.  
The second part will be executed at housing association Wonen Limburg. In the second part, data analyses 
are performed. First, the market value of each complex or residential unit in the portfolio of housing 
association Wonen Limburg will be requested, followed by the comparison of the market values per region. 
The market values per residential unit or complex are available at housing association Wonen Limburg. This 
part will be executed by means of (statistical) data analyses. After that, it will be analysed what components 
of the market value have caused the differences and it will be studied to what extent these differences could 
be explained in terms of the aspects of demographic decline. This will also be done by means of (statistical) 
data analyses. Of course, not all the needed literature and data for the second part is available at Wonen 
Limburg. Therefore, also for the second part of the research, a literature study is needed.  

 
Figure 1.3: Research design 

Below, the research questions belonging to the red numbers in the figure, are explained in more detail. 
 
Research question 1 
In the first research question, it will be studied what the main components of the market value are. When 
talking about the components of the market value, the building blocks of the calculation of the market value, 
are meant. In this, a distinction will be made between the basic version and the full version. The components 
will be determined using the manual Handboek modelmatig waarderen marktwaarde. The result of this 
research question is a list of components. In this list, an overview will be given of the components that are 
needed to calculate the market value. Also, the underlying values on which the components are based, will 
be mentioned. Next to that, it will also be indicated whether a component (or an underlying value) could 
cause regional differences in the market value and thus could be relevant in the following research questions.  
 
Research question 2 
In the second research question, the main aspects of demographic decline, that potentially have an influence 
on the market value of (social) rented dwellings in Limburg, will be studied. This will be done by means of a 
literature study. The result of this research question is a list of SMART (Specific, Measurable, Acceptable, 
Realisable, Time-related) formulated criteria. These criteria could be related to the (demographic status of) 
the inhabitants, but also to the built environment.  
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Research question 3 
In the third research question, Limburg will be divided into regions. In the first place, these regions will be 
determined on a geographical basis. After that, the demographic developments of the municipalities in these 
regions are examined, in order to get an idea whether the municipalities in these regions are developing in 
more or less the same way. In this analysis, the most striking differences between, but also within the regions, 
will be mentioned. The answering of this research question will be done by means of studying the 
demographic background per region through consulting the Statistics Netherlands (CBS) and other relevant 
demographic databases. The result is a categorisation of the province of Limburg into regions that are located 
in a geographic logical way and a comparison of the demographic developments in the different 
(municipalities in the) regions.  
 
Research question 4 
In the fourth research question, for each aspect of demographic decline as defined in research question 2, it 
will be determined to what extent these are applicable per region. This means that it will be studied to what 
extent the region in which a complex or unit is located, has an influence on the aspects of demographic 
decline. In order to be able to do this, the aspects of demographic decline have to be defined SMART. The 
result of this research question is a schematic overview of what aspects of demographic decline are 
applicable in what region, and to what extent these are applicable.  
 
Research question 5 
In the fifth research question, the market values for each complex or residential unit in the portfolio of 
housing association Wonen Limburg will be requested. After that, the market values will be compared. For 
each complex or unit, it will be determined what the influence of the region is on the market value. However, 
there is a large variety in the portfolio regarding the features of the complexes or units, which could lead to 
unrealistic results. Therefore, in order to be able to explain the effect of the region on the market value, the 
market value should be corrected for the features of the complexes or units. In this research question, it is 
thus also important to define the features of the complexes or units that potentially could have an influence 
on this. The market values are available at Wonen Limburg. The analysis that will be executed depends on 
the available data.  
 
Research question 6 
In the sixth research question, it will be studied what components of the market value have caused the 
differences and why. For this research question, the list of components as set up in research question 2, is 
necessary. It will not only be studied what components are responsible for the differences, but also how large 
the effect is. This is because of the fact that if there is a large difference between two values of the 
components, but they have a small share in the total market value, this has less effect than a value that has 
a smaller difference, but a higher share in the total market value. The analysis that will be executed depends 
on the available data. The result of this research question is a list of components that have caused the 
regional differences in the market value, together with the effect.  
 
Research question 7 
In the seventh research question, it will be examined whether the differences in the market values could be 
explained in terms of the aspects of demographic decline. Therefore, the score per region on each aspect of 
demographic decline will be measured relative to the score per region on each component of the market 
value. The analysis that will be executed depends on the available data. The result of this research question 
is an overview of each aspect of demographic decline per region, together with the effect it has on the 
differences in market value within the regions. 
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1.4. Relevance 
In this paragraph, it is stated why this research is relevant and why it should be executed. The relevance will 
be considered from both the societal and the scientific perspective.  
 
1.4.1. Societal relevance 
From the previous text, it appeared that the problem of demographic decline in Dutch shrinking regions has 
received a lot of attention. Also in the province Limburg, in which several shrinking and anticipating regions 
are located, demographic decline is a serious problem. However, it must be noted that the demographic 
decline was less severe than was originally predicted. This is mainly because of the immigration of East-
European people to find a job in the border areas (L1mburg, 2015). 

Housing associations have approximately 30 per cent of all dwellings in the Netherlands in their possession, 
which is a large share. Moreover, there is a scarcity of private parties that want to invest in shrinking areas. 
Therefore, housing association have very important sole role in these areas. Because of the immigration in 
the border areas, housing associations could anticipate on this through offering commuting arrangements.  

However, because of the implementation of the new Housing Act, their position has become weaker. 
Nevertheless, the New Housing Act prescribes that housing associations have to value their properties by 
means of the market value, which makes it easier to compare the value of complexes or units within or 
between several regions. This research aims to gain insight in these differences within the market values, and 
whether these differences could be explained in terms of the aspects of demographic decline. Although this 
research is applied to housing association Wonen Limburg, operating in the whole province of Limburg, the 
results could also be relevant for other housing associations. Especially for the housing associations that 
operate in areas that should anticipate on demographic decline, the information could be relevant, in order 
to prevent further decline. In addition, the results could also be of importance for policy makers such as 
municipalities, but also in the national politics. Think for example of the national implementation of the 
Housing Act. 
 
1.4.2. Scientific relevance 
This research could also contribute to gathering knowledge in the scientific field. As stated in the previous 
chapter, there is a lot of research ongoing in the field of demographic decline. Especially in Europe, where an 
increasing number of countries has to deal with this phenomenon, this has received a lot of attention 
(Hospers and Reverda, 2015). Researchers are increasingly searching for solutions to tackle the problem of 
demographic decline in shrinking areas and several suggestions are given in order to solve the problem. Think 
for example of investing in education, employment, facilities and improving the residential function and its 
environment.  

Also in the Netherlands, demographic decline is high on the research agenda. Especially in the Dutch shrinking 
regions, the problems associated with demographic decline are large. Because of the fact that housing 
associations play an important social role in these regions, their position is very important. However, the 
position of several housing associations in shrinking regions is under pressure. The solutions as mentioned in 
the international literature are not sufficient for the Dutch shrinking regions and the housing associations 
operating in these regions ask for a region-specific approach (Aedes, 2015b).  Moreover, the actual position 
of housing associations in these regions and how the value of their property is affected by this, forms no part 
of the existing literature. As this research studies the potential differences in the market value of complexes 
and whether these differences could be explained in terms of the aspects of demographic decline, it could 
be clarified whether the unfavourable (financial) position of housing associations in shrinking regions is due 
to the aspects of demographic decline. This research could therefore contribute to the academic literature, 
as it considers the problem of demographic decline from a completely different side than other researchers 
do. 
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1.5. Housing association Wonen Limburg 
The second part of the research is performed in cooperation with housing association Wonen Limburg. 
Wonen Limburg is a housing association that is active in the whole province of Limburg and also in the south 
east of the province of Noord-Brabant (Someren and Cranendonck). Wonen Limburg manages approximately 
28,000 dwellings and social properties. This makes Wonen Limburg the largest housing association in the 
province of Limburg. The main office of this housing association is located in Roermond (Wonen Limburg, 
n.d.).  

Figure 1.4 gives an overview of the regions in which Wonen Limburg is represented. In this figure, only the 
residential units are shown (in total, 23,374 units). As can be seen, the largest part of the housing stock is 
represented in the regions Noord-Limburg and Midden-Limburg (Corporatie Benchmark Centrum, 2015). 
According to the map on which all shrinking and anticipating regions of the Netherlands are shown (figure 
1.1), these regions are designated as anticipating regions and should thus anticipate on demographic decline. 
The other regions in which Wonen Limburg is represented, namely Parkstad, Westelijke Mijnstreek and 
Maastricht-Mergelland, are designated as shrinking regions.  

According to themselves, housing association Wonen Limburg is a very progressive housing association 
(Wonen Limburg, 2016). Where other housing associations in shrinking and anticipating regions argue that 
they are disadvantaged by the new Housing Act, Wonen Limburg wants to take advantage of this opportunity. 
Because of the fact that the new Housing Act states that investing in liveability is only allowed in the 
immediate vicinity of the complexes, a lot of housing associations save on these expenses. However, Wonen 
Limburg does not save on liveability expenditures, but does extra investments in order to keep the 
neighbourhoods liveable. Housing association Wonen Limburg is therefore a very interesting housing 
association to study in this research.  

Because of the fact that the vast majority of the portfolio of Wonen Limburg concerns residential units 
(Corporatie Benchmark Centrum, 2015), the research focuses primarily on the residential units in the 
portfolio.   

 
Figure 1.4: Composition of the portfolio of Wonen Limburg per region on 01-01-2017 (Adapted from Corporatie Benchmark 
Centrum, 2015) 
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1.6. Outline 
In this first chapter, an introduction is given about the subject, which yields that the context of the subject 
and the underlying problem analysis are covered. Also, the research questions and the research design, as 
well as the societal and scientific relevance are discussed. The following chapters are about the answering of 
the research questions. The second chapter deals with the underlying components of the market valuation 
and to what extent these could be responsible for regional differences, according to the literature. In the 
third chapter, more detailed information about demographic decline is provided. In this chapter, all aspects 
of demographic decline are discussed and are made measurable in order to be able to use these in the 
analyses. Chapter 4 forms the preparation for the analyses. In this chapter, the approach, the data collection 
and the data preparation for the analyses are dealt. In chapter 5, the actual analyses are performed. This 
chapter consists of three parts. In the first part, the mean market values per region are compared to check 
for regional differences. In the second part, it is examined what components of the market value were 
responsible for these regional differences. The third part looks for the explanation of the regional differences 
in terms of the aspects of demographic decline. In the last chapter, which is chapter 6, conclusions are drawn, 
recommendations are given and several suggestions for further research are provided.  
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2. Components market value 
In order to gain insight into the market value of a complex or unit and to compare these values between the 
different regions, it is first important to determine what underlying components are needed to compute the 
market value. This means that this chapter is about the answering of research question 1. To achieve this, 
the manual Handboek modelmatig waarderen marktwaarde could be consulted, as this manual aims to 
support housing associations in the valuation process. In this manual, it is explained how the calculation of 
the market value can be set up and what data is needed for this calculation. Also, a distinction is made 
between the basic and the full version of the calculation. The basic version offers the ability to come to a 
plausible market value on the level of the portfolio. The full version enables the housing association to 
determine a plausible market value of the level of the valuation complex, which makes the full version 
suitable to guide on real estate management. The basic version is not suitable for guiding on real estate 
management.  
The calculation by means of the full version is required in shrinking regions. Furthermore, the manual makes 
a distinction between four types of real estate, namely residential units, commercial and social property, 
parking units and intramural healthcare properties (Ministerie BZK, 2016c).  

In this chapter, all the components of the market value are mentioned, together with their underlying values 
and the level on which this component is measured. In this case, only the values of the residential units are 
used. Because of the fact that the vast majority of the portfolio of Wonen Limburg concerns residential units, 
it is easier to compare the market values of the dwellings in the different regions. In the determination of the 
market value, three types of components, namely the macro-economic parameters, object data and model 
parameters, are needed. For every component, it is indicated whether this component (or underlying value) 
could be adjusted in the full version and whether it could cause regional differences in the market value. In 
this way, an overview could be created of what components could be relevant in the explanation of the 
differences in the following research questions. Also, some insight will be given in the market valuation 
process at Wonen Limburg. Not only the process itself will be described, but also the method that is used for 
the calculations, is covered. The chapter ends with a conclusion.  
 

2.1. Macro-economic parameters 
To be able to determine the expected cash flows in the DCF-calculation, macro-economic parameters will be 
used (Ministerie BZK, 2016c). The macro-economic parameters are visible in table 2.1 on the next page.  

In the first column, “parameter”, the macro-economic parameters (components) that are derived from the 
manual Handboek modelmatig waarderen marktwaarde, are mentioned. The second column, “applied to”, 
indicates on what values these parameters could be applied to. The third column, “level”, shows on what 
(locational) level the value of the parameter could be determined. The fourth column, “adjustable in full 
version”, shows whether the value of the parameter could be adjusted in the full version, if the external 
valuer considers this necessary. The last column, “may cause regional differences in market value”, indicates 
whether the value of the parameter could be differences within regions. This means that the value of this 
parameter could be different for similar dwellings on different locations. The data in the first four columns 
are derived from the manual Handboek modelmatig waarderen marktwaarde. The data in the last column 
contains also information from the manual, together with some own interpretation and the knowledge of 
Wonen Limburg.  
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Table 2.1: Macro-economic parameters (adapted from Ministerie BZK, 2016c) 

MACRO-ECONOMIC PARAMETERS 

Parameter Applied to Level Adjustable in 
full version 
(yes/no) 

May cause regional 
differences in market 
value (yes/no) 

Price inflation  Contract rent 
 Maximum rent and liberalisation limit 
 Market rent 
 Taxes, insurances and other business 

expenses 

The Netherlands No No 

Increase of wages  Increase of management costs, 
excluding the business expenses 

The Netherlands No No 

Increase of 
construction costs 

 Increase of maintenance costs 
 Increase of selling costs 
 Increase of ageing costs 

The Netherlands No No 

Increase of value with 
vacant possession 

 Increase of sale revenues in the 
disposition scenario 

Provincial Yes Yes 

As can be seen in table 2.1, only the increase of the value with vacant possession could be adjusted in the 
full version. The value with vacant possession is the estimated selling price of a rentable unit, based on the 
purchasing costs payable by the purchaser, unencumbered by tenancy and other charges. Although the 
increase of the value with vacant possession is in the basic version the same within a province, the external 
valuer could thus decide to change this value in the full version. This may cause regional differences in the 
market value. The other parameters are relevant for the determination of the market value, but not for 
explaining the (potential) regional differences between the market values.  
 

2.2. Object data 
The object data are specific data that need to be available on the level of the complex or rentable unit. These 
data are from the base administration of the authorised institution (in this case, the housing association) and 
are needed for the calculation of the market value (Ministerie BZK, 2016c). The object data are visible in table 
2.2 on the next page. 

In the first column, “object data”, the specific data of a complex or unit (components), are mentioned. In the 
second column, “level”, the level of measurement of the object data is projected. In this case, this could be 
on the level of the valuation complex or on the level of a single rentable unit (only residential units). Just as 
in table 2.1, the third column, “adjustable in full version” and fourth column, “may cause regional differences 
in market value”, show whether the components are adjustable in the full version and whether the values 
for similar complexes on different locations could cause regional differences. All the data in table 2.2 is 
derived from the manual Handboek modelmatig waarderen marktwaarde.  
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Table 2.2: Object data (adapted from Ministerie BZK, 2016c) 

OBJECT DATA 

Object data Level Adjustable in full 
version (yes/no) 

May cause regional 
differences in market 
value (yes/no) 

VALUATION COMPLEX 
ID valuation complex Valuation complex No No 
Mutation probability Valuation complex No No 
Broken complex Valuation complex No No 
Separated complex Valuation complex No No 
Sale possibility Valuation complex No No 

RENTABLE UNIT 
ID rentable unit Rentable unit No No 
Zip code Rentable unit No No 
Type rentable unit Rentable unit No No 
Subtype rentable unit (no requirement 2016) Rentable unit No No 
Individual rentable unit Rentable unit No No 
Regulated rentable unit Rentable unit No No 
Building year Rentable unit No No 
Surface  Rentable unit No No 
Points housing valuation system Rentable unit No No 
Rentable unit located in a conservation city or village Rentable unit No No 
Actual contract rent Rentable unit No No 
Initial vacancy Rentable unit No No 
WOZ-value Rentable unit No No 
Deferred maintenance Rentable unit No No 
Amount of deferred maintenance Rentable unit No No 
Ground lease Rentable unit No No 
Surrender amount ground lease Rentable unit No No 
Ground rent Rentable unit No No 
End date of ground lease contract Rentable unit No No 
Supplementation of ground lease conversion from rent 
to purchase 

Rentable unit No No 

Of all the above-mentioned object data, the subtype rentable unit forms no requirement for the market 
valuation in 2016. This element is included in the manual as optional and forms thus no part of the calculation 
of the market value.   

The object data are fixed elements per valuation complex or rentable unit. Therefore, these data are not 
adjustable in the full version and could thus not cause regional differences. So, these data are relevant for 
the determination of the market value, but not for explaining the differences in the following research 
questions. However, it should be noted that these elements form the basis for the model parameters in 
paragraph 2.3. Although these model parameters are based on the object data, they could cause regional 
differences. This means that the object data itself could not cause regional differences, but as basis for the 
model parameters, they could. An example of this is the WOZ-value. The WOZ-value gives a valuation of real 
estate. This value is characteristic for the region and could thus be different for similar dwellings on different 
locations. Although the WOZ-value is region dependent, it is a fixed number and could thus not cause regional 
differences. However, the model parameters that are based on the WOZ-value, could cause regional 
differences in the market value, as these are not fixed data.  
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2.3. Model parameters 
With the model parameters, the model-based valuation of the rentable units in the valuation complexes 
could be determined (Ministerie BZK, 2016c). In this valuation, the above-mentioned object data are used. 
The model parameters are visible in table 2.3.  

In the first column, “parameter”, the model parameters (components), as mentioned in the manual 
Handboek modelmatig waarderen marktwaarde, are shown. The second column, “based on”, indicates on 
what values these parameters are based. The third column, “level”, fourth column, “adjustable in full version” 
and fifth column, “may cause regional differences in market value” are the same as in table 2.1 and table 2.2. 
Again, the data in the first four columns are derived from the manual Handboek modelmatig waarderen 
marktwaarde. The data in the last column contains also information from the manual, together with some 
own interpretation and the knowledge of Wonen Limburg.  
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Table 2.3: Model parameters (adapted from Ministerie BZK, 2016c) 

MODEL PARAMETERS 

Parameter Based on Level Adjustable in 
full version 
(yes/no) 

May cause regional 
differences in market 
value (yes/no) 

Value with vacant possession  References Netherlands 
Association of Real Estate 
Brokers and Immovable 
Property Experts (NVM) 

Rentable unit Yes Yes 

Market rent  Value with vacant possession 
 Building year 
 Building type 
 Surface 
 COROP area 

Rentable unit 
per COROP 
area 

Yes Yes 

Operating costs     

Conservation maintenance  Building year 
 Building type 

Rentable unit No No 

Mutation maintenance  Building type Rentable unit No No 
Deferred maintenance  Rentable unit No No 
Management costs  Building type Rentable unit No No 
Taxes, insurances and other 
business expenses 

 WOZ-value Rentable unit No Yes 

Landlord levy  WOZ-value Rentable unit No Yes 

Rent increase (above inflation)  Contract rent 
 Market rent 
 Maximum rent 

Rentable unit Yes Yes 

Loss of rent irrecoverable  Rent Rentable unit Yes Yes 
Loss of rent because of initial 
vacancy (no requirement 2016) 

 Market rent Rentable unit Yes Yes 

Mutation probability (no 
requirement 2016) 

 Building type Valuation 
complex 

Yes No 

Mutation vacancy (no 
requirement 2016) 

 Market rent Rentable unit Yes Yes 

Separation costs     
Juridical separation costs  Rentable unit No No 
Technical separation costs  Rentable unit Yes No 

Selling costs  Value with vacant possession Rentable unit No Yes 
Ground lease  Rentable unit Yes Yes 
Discount rate     
Risk-free interest rate  Euro area yield curve The Netherlands No No 
Real estate sector specific raise  The Netherlands No No 
Raise of the object and market risk  Cash flow active mutation 

 Cash flow passive mutation 
 Location within municipality 
 Location rural 
 Limitation in ownership  
 Energy label 
 Maintenance intensity (building 

year) 
 Building type 

Rentable unit per 
region (north, 
east, south, 
west) 

Yes Yes 

End value  Rentable unit Yes (exit yield) Yes 
Transfer costs     
Transfer tax   Calculated value rentable unit The Netherlands No Yes 
Other acquisition costs  Calculated value rentable unit Rentable unit No Yes 
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In this table, it appears that a large part of the model parameters is adjustable and could cause regional 
differences. This means that these parameters are not only relevant for the determination of the market 
value, but also for the clarification of the (potential) differences in the market value between the regions.  
There are also several parameters that are not adjustable in the full version, but could cause regional 
differences in the market value. These parameters are also relevant for the explanation of the regional 
differences in the market value between the regions. An example of such a parameter is the landlord levy. 
This value is not adjustable in the full version, but as this parameter forms a percentage of the WOZ-value – 
which is an element of the object data and is thus different per rentable unit – it could cause regional 
differences. The same applies to the transfer costs (transfer tax and other acquisition costs). The transfer 
costs are a fixed percentage of the calculated value per rentable unit. This means that the transfer costs itself 
could not cause regional differences, but as the calculated value per rentable unit is different per location, 
the transfer costs could also be different per location.  

Moreover, there are a few parameters that are adjustable in the full version, but could not cause regional 
differences in the market value. These are the mutation probability and the technical separation costs. An 
external valuer could decide to change these values in the full version, but this is not dependent on the 
location. For example, it is possible that the mutation probability of a dwelling in an urban area is higher than 
the mutation probability in a rural area. The mutation probability is dependent on the quality of the dwelling, 
not on the location.  

The remaining parameters are the few parameters that are not adjustable in the full version and in addition, 
they could not cause regional differences. Most of the operating costs belong to this category. These 
parameters are needed for the determination of the market value, but not necessary for the clarification of 
the differences.  

Lastly, it is important to note that the parameters loss of rent because of initial vacancy, mutation probability 
and mutation vacancy are no requirement for the market valuation in 2016. These are included in the manual 
as optional and thus form no part of the calculation of the market value. From 2017, these parameters are 
required and should thus be included in the valuation process.  
 

2.4. Market valuation at Wonen Limburg 
The manual Handboek modelmatig waarderen marktwaarde prescribes how housing associations could 
value their stock by means of the market value and is seen as a very useful tool. Also for housing association 
Wonen Limburg, this manual forms the basis for the market valuation method. In this paragraph, it will be 
explained how Wonen Limburg deals with the market valuation. First, the process of the market valuation is 
covered, after which the method with the underlying calculations, will be explained.  
 
2.4.1. The process 
As is prescribed in the manual, there are two methods for the market valuation: the basic version and the 
full version. The calculation by means of the basic version is based on a number of general parameters and 
is suitable for housing associations in non-shrinking regions. The full version contains several degrees of 
freedom in determining the parameters of the market value and has to be used by housing associations in 
shrinking regions.  
Wonen Limburg has properties in the whole province of Limburg, thus in both shrinking and non-shrinking 
regions. This means that the one part of the stock could be valued by means of the basic version (stock in 
non-shrinking regions), and the other part by means of the full version (stock in shrinking regions). However, 
Wonen Limburg has decided to value the complete stock by means of the full version, in order to be able to 
optimise the return on income of the portfolio. This means that the complete stock has to be validated by an 
external valuer.  
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In order to spread the work load, the manual prescribes that all the real estate that has to be valued by means 
of the full version, has to be assessed once in the three years. This means that every year, one-third of the 
stock has to be validated by an external valuer. The other part will be valued by means of an update or a 
plausibility statement.  

The market valuations at Wonen Limburg are performed by the asset managers. The goal of an asset manager 
is to get an optimal performance from the assets (in this case, the housing stock), when trying at the same 
time to keep the costs and risks as low as possible, measured over the whole life span of the assets. In total, 
there are three asset managers working at Wonen Limburg, they are all responsible for their own region.  

The process of the market valuation at Wonen Limburg is a process that is repeated every year. In general, 
the process in a particular year could be described as followed. Before the new year starts, the Ministry of 
the Interior and Kingdom Relations publishes an updated version of the manual Handboek modelmatig 
waarderen marktwaarde. From that moment, all the new parameters from the manual (that do not contain 
degrees of freedom or are adjustable in the full version) are filled in. In this same period, a meeting with the 
external valuers takes place, in which the current developments of the market will be discussed, together 
with other relevant trends. Also, the generic parameters are discussed, which means that the values of the 
parameters like the increase of value with vacant possession, discount rates and other relevant cases from 
the manual are determined. After that, the macro-economic parameters (price inflation, increase of costs, 
wages and value with vacant possession) are applied to the components of the market value of the previous 
year. Next, it will be determined what complexes have to be valued by means of a full appraisal, this has to 
be at least one-third of the stock. Another one-third part will be valued by means of a reappraisal or update, 
and the remaining part will be declared as plausible (plausibility statement). Obviously, these three parts 
rotate every year. However, it should be noted that from 2018, the plausible statement will expire. The part 
that previously had to be declared as plausible, also has to be valued by means of a reappraisal.  
With the part that has been declared as plausible, nothing has done. For the two parts of the stock that have 
to be valued by means of the full appraisal or reappraisal, the parameters that are adjustable in the full 
version, will be validated (and eventually changed) by the asset managers. After that, the external valuer will 
look at these parameters. In the full appraisal, the external valuer visits the complexes and on the basis of 
references, the external valuer validates the parameters that could contain degrees of freedom (for example, 
the market rent and value with vacant possession). If needed, these parameters are changed. In the 
reappraisal or update, the external valuer also validates (and, if needed, changes) the parameters that could 
contain degrees of freedom, but does not visit the complexes.  
After that, the parameters filled in by the asset manager and external valuer, are compared. For the values 
that deviate less than 5 per cent, the value that is filled in by the asset manager, is adopted. If the value of a 
parameter deviates more than 5 per cent, the asset manager and external valuer together have to decide 
what the value should be. This will be done by evaluating the market rent, value with vacant possession, 
mutation probability and discount rate. By looking at references, it will be tried to find the right value. If 
agreement has been reached between the asset manager and the external valuer, the valuation by means of 
the market value is completed.   

The process as described above is about the valuation process for the whole year. However, Wonen Limburg 
does this in three parts, which means that every tertial, one-ninth of the stock is valued by means of a full 
appraisal. Actually, the process as described above, is thus executed three times a year.  

Lastly, it is important to note that Wonen Limburg makes market value calculations based on the so-called 
TMS clusters. These clusters are groups of comparable complexes (with more or less the same features and 
location aspects). This means that most parameters are filled in on the level of the TMS-clusters. However, it 
should be noted that most values are filled in as value per square meter. If there are dwellings of different 
sizes in one complex or TMS cluster, the values could deviate on the level of a single residential unit.  
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2.4.2. The method 
The valuation by means of the market value depends on many factors, which makes it quite complex to 
calculate the market value of a complex or residential unit. Therefore, Wonen Limburg makes use of a 
program in which all the different components of the market value could be filled in, after which the market 
value and other output values are automatically calculated. In this program, there is a separate screen for 
the asset manager and the external valuer, in which they both could fill in their own values. The advantage 
of these two separate screens is that in this way, the differences in the values between the asset manager 
and the external valuer easily could be discovered and, if needed, adjusted. The program is made by Reasult 
BV and is called Reaturn Taxatie Management (TM). Together with the program, Reasult has published a 
manual in which the working of the program is explained and in which the most important calculation rules 
are explained. In the below text, these calculation rules are summarised.  

As stated, the market value could be calculated by means of the discount cash flow (DCF) method. Using the 
DCF-method, future incoming and outgoing cash flows are determined for each month in the DCF-period 
(which is 15 years). After that, these are – by means of a discount rate – discounted to the present value 
including the end value, which is the estimated return value of the real estate at the end of the DCF-period 
of 15 years. (Ministerie BZK, 2016c). 
Actually, it could be stated that the market value is based on the present value of the net cash flows and the 
present value of the end value. Hereby, it should be noted that the determination of the future incoming and 
outgoing cash flows is based on two scenarios: one the one hand, the continue operating scenario, and on 
the other hand, the disposition scenario (Ministerie BZK, 2016c).  
The continue operating scenario assumes that during the DCF-period, rentable units will be re-rented after 
mutation, and the rent will be increased to the potential rent, which is determined based on the market rent 
and has as maximum value the maximum rent based on the housing valuation system. At the end of the DCF-
period, the end value is included, in which the cash flows and the end value are made present and summed 
up to come to a value in the scenario of continuing operating (Ministerie BZK, 2016c). 
The disposition scenario assumes that rentable units will be sold after mutation. In this case, not a rent 
increase is included (which is the case in the continue operating scenario), but a sale cash flow and sales costs 
are included. After the DCF-period, the end value of the rentable units that are not sold yet, will be 
determined. The cash flows and the end value are made present and summed up to come to a value in the 
scenario of disposition (Ministerie BZK, 2016c).  
After the determination of both values in both scenarios, the highest value of these two ultimately leads to 
the market value.  
For each scenario, a detailed description of the calculation of the market value is given in appendix A.1. All 
the formulas and calculation rules are derived from the manual of Reasult, belonging to the program Reaturn 
TM.  
 
Example calculation 
To get an idea of the market valuation at Wonen Limburg, in appendix A.2, an overview of the calculation of 
the market value of a random complex of Wonen Limburg is presented. Both an example for the continue 
operating scenario and an example for the disposition scenario are included.  
The calculation example for both scenarios consists of three parts. In the first part, some general 
characteristics of the complex (e.g. number of dwellings) and some valuation parameters (e.g. exit yield) are 
presented, as well as the cash flows for each year in the DCF-period. As can be seen, all the cash flows 
belonging to each scenario (as discussed in this subparagraph) are included. Also, the appraisal values 
(market values) are visible on this screen. As can be seen, in this case, the market value in the disposition 
scenario (€ 12,567,860) is higher than the market value in the continue operating scenario (€ 10,932,277). 
This means that the highest value, which is the market value in the disposition scenario, will be chosen as 
ultimate market value for this complex.  
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In the second part, the macro-economic parameters, the composition of the discount rate and – only in the 
case of the disposition scenario – the development of the number of dwellings that will be disposed per year.  
In the third part, the parameters with regard to ground lease are presented. Because of the fact that there is 
no ground lease at Wonen Limburg, these values are all zero.  
 

2.5. Conclusion 
According to the Handboek modelmatig waarderen marktwaarde, for the calculation of the market value, 
three types of components are needed. These components are the macro-economic parameters, the object 
data and the model parameters. For all these components, it is determined whether these are adjustable in 
the full version and whether these could cause regional differences in the market value. Of the macro-
economic parameters, only the increase of the value with vacant possession is relevant for the explanation 
of the differences. As the object data concern fixed data per valuation complex or residential unit, none of 
these is relevant for the explanation of the differences. Lastly, of the model parameters, almost all 
parameters are relevant. Only the operating costs (with the exception of taxes, insurances and other business 
expenses), juridical separation costs, risk-free interest rate and real estate sector specific raise could not 
cause regional differences in the market value and are thus not relevant for the explanation of these 
differences.  
Of course, it should be mentioned that the other components are still relevant for the determination of the 
market value, but not for the clarification of the regional differences in this value.  

With regard to the calculation of the market value at housing association Wonen Limburg, it could be stated 
that the market valuation process is very complex and it costs a lot of time. With the manual Handboek 
modelmatig waarderen marktwaarde and the program Reaturn TM (and its corresponding calculation 
manual), it is tried to make the market valuation easier.  
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3. Demographic decline in Limburg 
To be able to compare the market value between the different regions in Limburg and to look at the influence 
of the aspects of demographic decline, it is important to get more insight into the situation with regard to 
demographic decline in the province of Limburg. This situation will be considered in this chapter. First, it has 
to be defined what actually the aspects of demographic decline are. Hereby, it is important to mention the 
aspects that potentially have an influence on the market value. After that, the province of Limburg will be 
categorised into regions and for each region, a demographic and locational study to will be performed. Then, 
the demographic and locational study is translated into categories and it will be made visible what aspects 
of demographic decline are of influence in what region. This chapter ends with a conclusion.  
 

3.1. Aspects demographic decline 
Shrinking regions are areas that suffer from demographic decline. In this paragraph, the main aspects of 
demographic decline, of which it is expected that they could have an influence on the potential differences 
in the market value per region, will be discussed. This means that this paragraph aims to answer research 
question 2. Not only the aspects related to the demographics of the population in these regions are covered, 
but also the aspects related to the location itself. For each aspect, it is also indicated how this aspect could 
be made measurable, in order to be able to link the aspects to the components of the market value. This 
means that for every aspect, a categorisation is made. For every category, a range is determined and every 
region (and municipality) in Limburg could be categorised in one of these categories. For every aspect, four 
categories are determined. The following applies for these four categories: 
- Category 1: A large negative development. This is an aspect of demographic decline. Regions that fall in 

this category, have this aspect. 
- Category 2: A smaller negative development. This is not necessarily an aspect of demographic decline, but 

an indicator that it could become an aspect of demographic decline if nothing will be changed in the 
regions that fall in this category.   

- Category 3: No (large) development, stagnation. This is not an aspect of demographic decline. 
- Category 4: Positive development. This is not an aspect of demographic decline. 
In order to be able to judge the values of the aspects, the development of the value over time is examined. 
Because of the fact that this chapter is about demographic decline, category 3 and 4 are less relevant, as the 
regions (and municipalities) falling in these categories, do not have this aspect. Therefore, the range of 
category 3 and 4 is fixed for every aspect. The range of category 3 (stagnation) is set on a development 
between -2 and +2 per cent, and the range of category 4 (positive development) is set on and increase larger 
than 2 per cent. Because category 1 and 2 are (to some extent) characteristic for demographic decline, these 
ranges are determined per individual aspect.  
In the following subparagraphs, first the demographic aspects are examined, following by the locational 
aspects.  
 
3.1.1. Demographic aspects 
In this subparagraph, the demographic aspects related to demographic decline, are discussed. Demographic 
aspects are aspects related to the human population. Demographic aspects could be both quantitative and 
qualitative. According to Business Dictionary (n.d.), quantitative aspects are “composition, density, 
distribution, growth, movement, size and structure of the population” (Business Dictionary, n.d.). Qualitative 
aspects include “sociological factors such as education quality, crime, development, diet and nutrition, race, 
social class, wealth, well-being” (Business Dictionary, n.d.). Demographic decline means that the number of 
inhabitants and the number of households is decreasing. Moreover, demographic decline could also be 
related to a change in the age structure, resulting in the dejuvenation and ageing of the population 
(Uyterlinde et al., 2009; Hospers and Reverda, 2015). Actually, the demographic aspects are the causes of 
demographic decline. In the following sections, each of these demographic aspects is discussed.  
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Population 
One of the main aspects of demographic decline is the fact that the number of inhabitants is decreasing. This 
is not only due to the fact that there is a decline in the birth rate, but also because of the out-migration of 
people (Hospers and Reverda, 2015; Salzmann et al., 2010). According to the Rijksoverheid (2015), it is 
expected that till 2040, the population in Dutch shrinking regions will decrease with 16 per cent and the 
anticipating regions with 4 per cent. In the remaining part of the Netherlands, the number of inhabitants will 
increase with 11 per cent till 2040 (Rijksoverheid, 2015).  
A criterion of shrinking regions is that in 2014, the number of inhabitants shows a decline compared to 
previous years and the expected population decline in the period 2014-2040 is at least 12.5 per cent (Blok, 
2014).  

So, a demographic aspect of demographic decline is the decline in the number of inhabitants. More 
specifically, with regard to the development of the number of inhabitants as defined by former minister Blok 
(2014), the following categorisation could be made. In this categorisation, every Dutch region (and 
municipality) could be subdivided: 
1. Large population decline, shrinking regions: Regions that already have experienced population decline till 

2014 and in the period 2014-2040, the number of inhabitants will decrease further with at least 12.5 per 
cent.  

2. Smaller population decline, anticipating regions: Regions that will experience a population decline 
between 2 and 12.5 per cent in the period 2014-2040. Before 2014, the population was not necessarily 
decreasing.  

3. Stagnation in the population growth: Regions that will experience a small change in the population growth 
in the period 2014-2040, ranging between -2 and +2 per cent.  

4. Population increase: Regions that will experience a population increase larger than 2 per cent in the period 
2014-2040. 

With regard to this categorisation, the first (and to a lesser extent the second) category are characteristic for 
demographic decline.  
 
Households 
Another aspect of demographic decline is that not only the number of inhabitants is decreasing, but also the 
number of households. The fact that the number of households is decreasing seems a logical consequence 
of the population decline, but more reasons could be mentioned that are responsible for the decline in the 
number of households. Think for example of the individualisation of the population and the fact that families 
become smaller because of the less babies that are born (Van Dam et al., 2006). According to former minister 
Blok (2014), a criterion of shrinking regions is the expectation that the number of households will decrease 
with at least 5 per cent in the period 2014-2040. This shows that the household decline is a specific aspect of 
demographic decline.  

Regarding the development of the number of households, the following categorisation could be made: 
1. Large decline in the number of households, shrinking regions: Regions that will experience a decline in the 

number of households larger than 5 per cent in the period 2014-2040. 
2. Smaller decline in the number of households: Regions that will experience a decline in the number of 

households between 2 and 5 per cent in the period 2014-2040.   
3. Stagnation in the growth of the number of households: Regions that will experience a small change in the 

growth in the number of households in the period 2014-2040, ranging between -2 and +2 per cent.  
4. Increase of the number of households: Regions that will experience an increase of the number of 

households larger than 2 per cent in the period 2014-2040. 

With regard to this categorisation, every Dutch region (and municipality) falls into one of these categories. 
The first (and to a lesser extent the second) category are characteristic for demographic decline.  
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Dejuvenation 
Dejuvenation is the phenomenon that the share of young people (aged between 0-25 years) is decreasing. 
Dejuvenation is mainly due to the huge decline in the fertility rate in the sixties and to the fact that a lot of 
young people leave their home town and move to places with more educational and employment 
opportunities (Verwest and Van Dam, 2010). Especially the latter reason applies to shrinking regions, as 
shrinking regions mainly concern rural areas where the educational and employment opportunities are 
limited (Thissen et al., 2010). Dejuvenation is thus a process that happens in the whole country, but especially 
in shrinking regions, this process occurs faster. This was also visible in table 1.1 on page 25, where the share 
of people aged between 0 and 25 in the Netherlands as a whole is 28.8 per cent, while this percentage in 
Dutch shrinking regions is 25.7 per cent (CBS, 2017a).  
According to the Statistics Netherlands, the average share of people aged between 0 and 25 will decrease 
from 29.2 per cent in 2014 to 27.3 per cent in 2040, which is a decline of 6.5 per cent (CBS, 2014). The 
decrease in the share of people aged between 0 and 25 years in shrinking regions in the period 2014-2040, 
lays around the 12 per cent (Stichting Neimed, 2015).  
It could therefore be stated that to some extent, dejuvenation is an aspect of demographic decline. Although 
the whole country experiences an increase of the dejuvenation (which is thus a decrease of the number of 
people aged between 0 and 25 years), the share of young people in shrinking regions is decreasing much 
harder.  

Keeping these data in mind, the following categorisation with regard to the development of dejuvenation 
could be made: 
1. Large decline in the share of people aged 0-25 years, shrinking regions: Regions that will experience a 

decline in the share of people aged 0-25 years larger than 12 per cent in the period 2014-2040. 
2. Smaller decline in the share of people aged 0-25 years: Regions that will experience a decline in the share 

of people aged 0-25 years between 2 and 12 per cent in the period 2014-2040. 
3. Stagnation in the share of people aged 0-25 years: Regions that will experience a small change in the 

growth of the share of people aged 0-25 years in the period 2014-2040, ranging between -2 and +2 per 
cent. 

4. Increase in the share of people aged 0-25 years: Regions that will experience an increase of the share of 
people aged 0-25 years larger than 2 per cent in the period 2014-2040. 

Every Dutch region (and municipality) falls into one of these categories. Because of the fact that the 
Netherlands as a whole has to deal with dejuvenation and the share of people aged 0-25 years will decrease 
even further till 2040, only the first category is characteristic for demographic decline. The range of the first 
category is determined on the basis of the average dejuvenation development in shrinking regions. The 
second category also shows a decrease, but the regions falling into this category, do not necessarily suffer 
from demographic decline. 
 
Ageing 
Ageing is the term that is used to state that the share of older people (aged above 65 years) is increasing. 
Most of time, ageing goes together with dejuvenation and they even strengthen each other. Ageing is, like 
dejuvenation, also caused by a decrease in the birth rate. Moreover, the baby boom generation is becoming 
older and the life expectancy is increasing, which also results in the ageing of the population (Thissen et al., 
2010). Both dejuvenation and ageing result in a decrease of the potential working population (Verwest and 
Van Dam, 2010). Just like dejuvenation, the whole country has to deal with ageing, although the share of 
people aged above 65 years is increasing faster in shrinking regions.  
The average Dutch share of people aged 65 years and older will increase from 17.3 per cent in 2014 to 26.4 
per cent in 2040, which is an increase of 52 per cent (CBS, 2014). In shrinking regions, the increase of the 
share of people aged 65 years and older in the period 2014-2040, lays around the 60 per cent (Stichting 
Neimed, 2015). It can thus be stated that all Dutch regions have to some extent to deal with the ageing of 
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the population, but as in shrinking regions also the youth (people aged 0-25 years) leave, the share of the 
elderly (people aged above 65 years) will automatically increase. This also shows that dejuvenation and 
ageing go hand in hand with each other.  
From this, it can be concluded that ageing is an aspect of demographic decline, although the process happens 
in the whole country.  

With regard to the development of the share of people aged above 65 years, the following categorisation 
could be made, in which every Dutch region (and municipality) could be subdivided: 
1. Large increase of the share of people aged 65 years and older, shrinking regions: Regions that will 

experience an increase of the share of people aged above 65 years larger than 60 per cent in the period 
2014-2040. 

2. Smaller increase of the share of people aged 65 years and older: Regions that will experience an increase 
of the share of people aged above 65 years between 2 and 60 per cent in the period 2014-2040. 

3. Stagnation in the share of people aged 65 years and older: Regions that will experience a small change in 
the growth of the share of people aged above 65 years in the period 2014-2040, ranging between -2 and 
+2 per cent. 

4. Decrease in the share of people aged 65 years and older: Regions that will experience a decrease of the 
share of people aged above 65 years larger than 2 per cent in the period 2014-2040. 

As can be seen, the first category starts with a large increase instead of a large decline (which was the case 
for the categorisation of the population, households and dejuvenation). This is because of the fact that the 
first category is characteristic for demographic decline. As the whole country has to deal with ageing and till 
2040, the share of people aged above 65 years will increase even further, only the first category is 
characteristic for demographic decline. The range of the first category is determined on the basis of the 
average ageing development in shrinking regions. The second category also shows an increase, but the 
regions falling in this category, do not necessarily suffer from demographic decline. It is expected that most 
of the regions fall into the first and the second category.  
 
3.1.2. Locational aspects 
In this subparagraph, the locational aspects related to demographic decline, are covered. As the name 
already indicates, locational aspects are the features of the environment that are typical for demographic 
decline. Most of time, the aspects of the location are the consequences of demographic decline. First, the 
demographic aspects will occur, resulting in an effect on the location. For example, a decline in the number 
of inhabitants will lead to a decreasing support for facilities and employment. However, there are more 
locational aspects that have something to do with demographic decline. These are discussed in the following 
sections.  
 
Housing demand 
One of the locational aspects of demographic decline is the fact that the demand for housing is decreasing. 
This is a direct consequence of the population decline and the changing size and composition of the 
households (Verwest and Van Dam, 2010). A decreasing demand for housing could lead to oversupply of 
dwellings, resulting in problems with renting and selling, price reductions and ultimately to vacancy (Verwest 
and Van Dam, 2010; PBL, 2015b). 
In the Netherlands, it is expected that the demand for housing will increase with 10.3 per cent in the period 
2014-2040 (Ministerie BZK, 2016a). However, the demand for housing in Dutch shrinking regions will 
decrease with approximately 10 per cent in the period 2014-2040 (Stichting Neimed, 2015). Moreover, the 
average vacancy rate in the Netherlands amounts 4.8 per cent, while this percentage in Dutch shrinking 
regions is 5.9 per cent (CBS, 2017a). This shows that a decreasing demand for housing is an aspect of 
demographic decline.  
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With regard to the demand for housing, the following categorisation could be made: 
1. Large decrease of the housing demand, shrinking regions: Regions that will experience a decreasing 

demand for housing larger than 10 per cent in the period 2016-2040. 
2. Smaller decrease of the housing demand: Regions that will experience a decreasing demand for housing 

between 2 and 10 per cent in the period 2016-2040.   
3. Stagnation in the growth of the housing demand: Regions that will experience a small change in the 

growth of the housing demand in the period 2016-2040, ranging between -2 and +2 per cent.  
4. Increase of the housing demand: Regions that will experience an increasing demand for housing larger 

than 2 per cent in the period 2016-2040. 

With regard to this categorisation, every Dutch region (and municipality) falls into one of these categories. 
The first (and to a lesser extent the second) category are characteristic for demographic decline. The range 
of the first (and thus second) category is determined on the basis of the average development of the housing 
demand in shrinking regions. 
 
Liveability 
Another locational aspect of demographic decline is the deterioration of the liveability. In the Netherlands, 
the liveability is measured by means of the so-called Leefbaarometer. The Leefbaarometer is an instrument 
developed on behalf of the Ministry of the Interior and Kingdom Relations. The Leefbaarometer provides 
information about the liveability of all Dutch municipalities, districts and neighbourhoods. It gives not only 
the current liveability situation, but also the development of the liveability over years (Ministerie BZK, 2014).  

According the Leefbaarometer, liveability is the extent to which the 
environment meets the demands and requirements that are 
imposed by human beings (Ministerie BZK, 2014). The total 
liveability score is determined by means of 100 indicators, divided 
over the 5 following categories: dwellings, residents, facilities, 
safety and physical environment. The weighing of the different 
categories is visible in figure 3.1. From this figure, it appears that 
the categories “facilities” and “safety” are together responsible for 
almost half of the liveability score.  
In the category “dwellings”, indicators like the building year, the type of dwelling and whether it concerns a 
single or a multi-family dwelling, are presented. The category “residents” contains information about the 
demographics of the inhabitants, like the age, ethnicity and the educational level. Also, the developments 
with regard to population and household decline are presented in this category. The category “facilities” 
contains indicators about the proximity and the number of facilities in the neighbourhood. “Safety” relates 
to indicators with regard to the absence of nuisance and vandalism. The last category, “physical 
environment”, has to do with the quality of the environment. Important indicators in this category are the 
amount of green in the area and the presence of functions that cause air pollution (Ministerie BZK, 2014). 
These five categories together give the best estimation of the liveability for all the municipalities, districts 
and neighbourhoods in the Netherlands. 
In figure 3.2 on the next page, the liveability score per municipality is visible. Figure 3.3 shows the 
development of the liveability.  

Figure 3.1: Weighing of liveability categories 
(adapted from Ministerie BZK, 2014) 



50 
 

 

 

As can be seen in both figures, it seems that in most municipalities, the liveability score is not very bad and 
the liveability has not changed much in the period 2012-2014. However, it should be noted that this is the 
average (development of the) liveability score per municipality. It is possible that the score in a particular 
district or neighbourhood within the municipality scores not so good. It is therefore important to determine 
(the development of) the liveability score for each district (and neighbourhood) in which Wonen Limburg has 
properties. 
Moreover, when looking at the national average liveability score, it is possible that a municipality scores a 
“largely sufficient”, while the score is below the national average. The same applies to the development of 
the liveability score. It is possible that the map shows “no development”, but there is a slight decrease or 
increase in the liveability score.  
Therefore, with regard to the categorisation of the regions, it decided to compare the liveability score of 2014 
to the national average and to show the development of the liveability in the period 2012-2014 as a 
percentage change. Because of the fact that the liveability score does not make predictions about the 
development of the liveability in the future, this categorisation is different from the categorisation of the 
other aspects. Based on the liveability score of the Leefbaarometer, the following categorisation is made, in 
which every region (and municipality, district, neighbourhood) in the Netherlands could be subdivided:  
1. Negative liveability score, negative development: Regions that have a negative liveability score compared 

to the Dutch national average in 2014, and the score has shown a negative development in the period 
2012-2014. 

2. Negative liveability score, positive development: Regions that have a negative liveability score compared 
to the Dutch national average in 2014, but the score has become higher in the period 2012-2014. 

3. Positive liveability score, negative development: Regions that have a positive liveability score compared 
to the Dutch national average in 2014, but the score has become lower in the period 2012-2014. 

4. Positive liveability score, positive development: Regions that have a positive liveability score compared to 
the Dutch national average in 2014, and the score has shown a positive development in the period 2012-
2014. 

Figure 3.2: Liveability score 2014 (adapted from Ministerie 
BZK, 2014) 

Figure 3.3: Development of liveability score 2012-2014 
(adapted from Ministerie BZK, 2014) 
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With regard to this categorisation, the first category will be considered as an aspect of demographic decline. 
Regions that fall into the second or third category could also suffer from demographic decline, but this does 
not necessarily have to be the case. Regions that fall into the second category have a negative score, but they 
are on the right path to a positive score. Regions in the third category still score positive, but measures have 
to be taken in order to make sure that this positive score does not turn into a negative score.  
 
Facilities and employment 
The last locational aspect of demographic decline is the decreasing support for facilities and employment. 
Because of the fact that in shrinking regions the population is declining, there is a decreasing support for 
facilities. Moreover, as mainly the youth leave these areas, also the support for educational and employment 
facilities will decrease (Verwest and Van Dam, 2010). This result in an oversupply of facilities like shops, 
offices and schools, which in turn could result in vacant properties (PBL, 2015b).  
It could thus be stated that the decreasing support for facilities and employment is an aspect of demographic 
decline, which directly influences the location. However, the decreasing support for facilities and 
employment is difficult to measure as there are much more reasons for the decreasing support. Think for 
example of trends like e-commerce and the New Ways of Working. Therefore, this aspect is only mentioned 
for the sake of completeness, and not studied further.  
 

3.2. Regions Limburg 
In this paragraph, the province of Limburg will be categorised into regions that are determined on a 
geographic logical basis, but also on the portfolio of housing association Wonen Limburg. This means that 
this paragraph is about the answering of research question 3. For each region, a demographic and locational 
study will be performed. In this way, a clear overview of the demographic developments in (the municipalities 
of) the regions could be obtained.  
 
3.2.1. Determination regions 
In order to be able to categorise the province Limburg 
into regions, first the map of the Dutch COROP areas 
(Dutch abbreviation for Coordination Commission 
Regional Research Programme) is consulted. This map is 
visible in figure 3.4. However, as can be seen in this 
figure, Limburg is categorised in only three regions, 
namely Noord-Limburg, Midden-Limburg and Zuid-
Limburg. Because of the fact that the market value could 
be very different per complex or unit within one region, 
the categorisation in regions must be more segmented.  
A more fine-grained categorisation of regions is visible 
in figure 3.5 (regions) and figure 3.6 (municipalities per 
region) on the next page. This categorisation is 
determined on the basis of the regions that are used by 
Stichting Neimed and the Statistics Netherlands. 
Stichting Neimed is the organisation that performs the 
demographic forecasts for the province Limburg, on 
behalf of the Provincial Executive of Limburg. This 
categorisation of regions seems more satisfactory. Therefore, a demographic and locational study is 
performed for every municipality within the regions. This demographic and locational study will be 
elaborated in subparagraph 3.2.2.   

Figure 3.4: COROP areas the Netherlands (Adapted from 
Wikipedia, 2015) 
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3.2.2. Demographic and locational analysis 
For the regions (and the municipalities within the regions) determined in subparagraph 3.2.1, a demographic 
and locational study is performed. In the demographic study, several demographic aspects of which in 
subparagraph 3.1.1 appeared that they are related to demographic decline, are examined. These are the 
development of the population, the development of the number of households, the development of people 
aged below 25 years (dejuvenation) and the development of people aged above 65 years (ageing). For every 
category, the growth in the period 2000-2014 is measured, as well as the expected growth in the period 
2014-2040. A schematic overview of the demographic study is visible in table 3.1.  
In the locational study, the locational aspects of which in subparagraph 3.1.2 appeared that they are 
characteristic for demographic decline, are studied. These are the expected development of the housing 
demand and (the development of) the liveability score. With regard to the liveability, the liveability score in 
2014, as well as the percentage deviation relative to the national average, are displayed. Moreover, the 
development of the liveability score in the period 2012-2014 and the percentage deviation of the score in 
2014 with respect to the score of 2012, are visible. The locational study is visible in table 3.2. Also, per 
municipality, the number of dwellings in the portfolio of housing association Wonen Limburg, is shown. As 
can be seen in both table 3.1 and table 3.2, the demographic study is performed not only for the regions 
itself, but also for the municipalities within the regions separately. This is because of the fact that there could 
be major differences in the developments within the municipalities in a region. However, (the development 
of) the liveability score is determined per municipality, while it is stated in subparagraph 3.1.2 that (the 
development of) the liveability score should be measured on the level of the district or even on the level of 
the neighbourhood. Therefore, (the development of) the liveability score per district and neighbourhood in 
which Wonen Limburg has dwellings, is displayed in appendix B. 

Figure 3.5: Regions Limburg Figure 3.6: Regions Limburg including municipalities 
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As is also visible in table 3.1 and table 3.2, the regions are placed vertically and the demographic and 
locational aspects horizontally. In the below text, the most striking aspects that appeared from these tables, 
will be discussed. First, the differences between the regions per demographic or locational aspect are covered 
(vertical analysis). After that, the differences within a region on all the demographic and locational aspects 
(horizontal analysis), are discussed. 

Table 3.1: Demographic study per municipality in Limburg (based on Stichting Neimed, 2015) 
 POPULATION HOUSEHOLDS DEJUVENATION AGEING 

 

Number of 
inhabitants 
(2014) 

Population 
growth   
(2000-2014) 

Population 
forecast   
(2014-2040) 

Number of 
households 
(2014) 

Household 
growth  
(2000-2014) 

Household 
forecast 
(2014-2040) 

Percentage 
people aged 
0-25  years 
(2014) 

Dejuvenation 
growth   
(2000-2014) 

Dejuvenation 
forecast 
(2014-2040) 

Percentage 
people aged 
65+ years 
(2014) 

Ageing 
growth   
(2000-2014) 

Ageing 
forecast 
(2014-2040) 

NOORD-LIMBURG 280517 2.8% -5.4% 120041 11.7% 3.6% 27.3% -9.0% -12.1% 18.8% 47.2% 70.1% 
Region Maasduinen 38319 0.8% -10.0% 16034 10.4% -0.3% 26.5% -7.4% -13.1% 20.3% 60.7% 77.6% 
1 Bergen 13237 -0.9% -12.9% 5513 8.3% -2.2% 26.2% -11.2% -17.3% 19.8% 55.8% 93.3% 
2 Gennep 17286 2.8% -7.8% 7137 13.6% 1.3% 26.9% -4.8% -9.9% 19.5% 58.8% 69.0% 
3 Mook-Molenhoek 7796 -0.5% -10.2% 3384 7.3% -0.5% 26.2% -6.2% -13.6% 22.9% 72.9% 71.8% 

Region Venray 84839 4.7% -1.5% 34921 13.8% 7.7% 28.3% -9.0% -11.1% 17.9% 55.4% 72.9% 
4 Horst aan de Maas 41727 5.1% -0.5% 16876 13.9% 7.4% 28.5% -7.6% -10.4% 18.2% 52.6% 69.8% 
5 Venray 43112 4.4% -2.4% 18045 13.6% 8.1% 28.1% -10.4% -11.8% 17.6% 58.3% 76.0% 

Region Venlo 157359 2.2% -6.4% 69086 10.9% 2.4% 26.9% -9.5% -12.5% 18.9% 40.5% 67.1% 
6 Beesel 13617 3.5% -9.8% 5807 13.9% 0.0% 26.6% -10.3% -15.2% 19.4% 57.3% 83.4% 
7 Peel en Maas 43314 2.9% -6.1% 17464 13.6% 6.7% 27.7% -11.6% -14.9% 18.5% 68.5% 81.5% 
8 Venlo 100428 1.7% -6.0% 45815 9.6% 1.0% 26.5% -8.4% -11.1% 19.1% 29.7% 58.9% 

MIDDEN-LIMBURG 235335 1.3% -7.0% 103781 10.6% 1.7% 25.3% -10.6% -13.2% 20.4% 48.3% 66.6% 
Region Weert 65472 2.2% -6.2% 28493 12.2% 3.1% 26.2% -10.5% -12.1% 20.4% 56.8% 63.4% 
9 Nederweert 16751 3.9% -5.1% 6955 18.2% 5.8% 26.8% -13.9% -15.3% 19.5% 73.0% 83.5% 
10 Weert 48721 1.6% -6.6% 21538 10.4% 2.3% 26.0% -9.3% -11.0% 20.7% 52.3% 56.8% 

Region Roermond 169863 0.9% -7.3% 75288 10.0% 1.1% 25.0% -10.7% -13.7% 20.4% 45.4% 67.8% 
11 Echt-Susteren 31976 -0.4% -13.0% 13963 8.7% -4.5% 23.5% -11.0% -15.6% 21.5% 48.0% 74.1% 
12 Leudal 36219 -0.8% -13.3% 15170 8.9% -2.3% 26.2% -11.8% -17.3% 20.2% 54.9% 84.9% 
13 Maasgouw 23907 -2.8% -18.0% 10307 7.1% -8.9% 23.3% -12.1% -18.8% 22.5% 51.8% 76.0% 
14 Roerdalen 20832 -3.3% -18.6% 9101 7.8% -10.7% 23.5% -12.9% -14.3% 22.2% 63.5% 69.5% 
15 Roermond 56929 6.3% 8.4% 26747 13.3% 13.9% 26.2% -8.7% -10.5% 18.5% 29.1% 55.5% 

ZUID-LIMBURG 604154 -5.0% -14.5% 292773 4.5% -10.1% 25.2% -8.1% -11.5% 21.4% 37.4% 57.9% 
Westelijke Mijnstreek 148253 -4.7% -17.1% 68493 4.0% -9.1% 24.4% -11.4% -15.0% 21.4% 44.9% 69.5% 
16 Beek (L.) 16271 -5.1% -18.2% 7279 3.6% -9.3% 24.5% -12.6% -11.9% 22.3% 59.6% 68.0% 
17 Schinnen 12901 -6.0% -19.5% 5618 3.4% -7.6% 24.4% -12.9% -14.1% 23.1% 67.3% 65.8% 
18 Sittard-Geleen 93691 -4.8% -15.8% 44310 3.7% -8.3% 24.6% -11.0% -15.1% 20.6% 35.3% 69.7% 
19 Stein (L.) 25390 -3.5% -20.0% 11286 5.9% -13.0% 23.5% -11.4% -17.2% 22.6% 62.7% 72.3% 

Parkstad 248336 -7.3% -17.9% 119165 1.1% -12.6% 23.6% -11.1% -13.3% 21.7% 33.8% 62.2% 
20 Brunssum 28958 -4.9% -14.4% 13638 1.7% -9.7% 24.1% -10.1% -13.0% 21.7% 25.3% 64.6% 
21 Heerlen 88259 -7.2% -16.5% 44711 0.4% -13.0% 24.1% -10.9% -15.2% 20.6% 22.7% 63.1% 
22 Kerkrade 46784 -9.1% -23.2% 22764 -0.3% -17.3% 22.2% -12.3% -15.7% 22.3% 32.1% 65.5% 
23 Landgraaf 37573 -8.4% -20.8% 17392 1.4% -12.1% 23.5% -12.7% -15.1% 21.2% 48.6% 71.7% 
24 Nuth 15583 -5.9% -11.3% 6833 2.8% -5.3% 24.0% -9.7% -5.5% 23.9% 55.5% 43.2% 
25 Onderbanken 7881 -7.1% -16.1% 3454 2.4% -8.6% 24.5% -10.3% -10.8% 20.9% 45.2% 69.3% 
26 Simpelveld 10844 -6.4% -17.9% 4875 3.2% -12.1% 23.5% -8.2% -5.2% 23.3% 48.9% 46.1% 
27 Voerendaal 12454 -4.7% -16.4% 5498 5.7% -10.0% 23.9% -10.0% -8.8% 24.1% 59.5% 50.3% 

Maastricht-Mergelland 207565 -2.3% -8.6% 105115 8.9% -8.0% 27.6% -2.6% -8.5% 21.2% 37.1% 45.8% 
28 Eijsden-Margraten 24979 -3.6% -9.4% 10452 6.6% -2.2% 26.0% -10.6% -7.9% 21.8% 62.6% 56.7% 
29 Gulpen-Wittem 14484 -6.3% -19.0% 6426 6.6% -8.0% 22.3% -17.5% -17.8% 24.0% 70.0% 76.6% 
30 Maastricht 122481 0.3% -2.4% 67281 12.0% -6.8% 30.3% 3.2% -7.2% 19.4% 22.5% 33.6% 
31 Meerssen 19254 -5.0% -17.0% 8384 2.8% -11.3% 24.4% -8.8% -15.6% 23.7% 61.6% 61.1% 
32 Vaals 9685 -10.5% -24.9% 4871 -2.4% -16.8% 20.9% -14.8% -25.7% 25.1% 52.1% 83.9% 
33 Valkenburg aan de Geul 16675 -6.7% -25.3% 7701 2.6% -17.5% 22.0% -11.6% -20.1% 26.0% 49.9% 68.9% 
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Table 3.2: Locational study per municipality in Limburg (based on Ministerie BZK, 2014 and Stichting Neimed, 2015) 
 HOUSING DEMAND LIVEABILITY PROPERTY 

 Number of 
dwellings 
(2014) 

Number of 
dwellings 
(2040) 

Dwellings 
forecast         
(2014-2040) 

Liveability score (2014) Deviation 
liveability score 
compared to 
national average 
(2014) 

Development 
liveability score      
(2012-2014) 

Development 
liveability score 
in percentage 
(2012-2014) 

Number of 
dwellings      
Wonen Limburg          
(01-01-2017) 

NOORD-LIMBURG 120401 123325 2.4% Largely sufficient/Good 1.00% No development -0.01% 10100 
Region Maasduinen 15983 15850 -0.8% Largely sufficient/Good 1.15% No development 0.30% 0 
1 Bergen (L.) 5511 5441 -1.3% Largely sufficient 0.36% No development 0.35% 0 
2 Gennep 7027 6982 -0.6% Largely sufficient 0.26% No development -0.12% 0 
3 Mook en Middelaar 3445 3426 -0.6% Good 2.84% No development 0.66% 0 

Region Venray 34911 37175 6.5% Largely sufficient/Good 0.58% No development -0.11% 7209 
4 Horst aan de Maas 16875 18069 7.1% Good 2.52% No development -0.46% 2507 
5 Venray 18036 19105 5.9% Largely sufficient -1.36% No development 0.26% 4702 

Region Venlo 69507 70300 1.1% Largely sufficient/Good 1.27% No development -0.23% 2891 
6 Beesel 5920 5920 0.0% Good 1.78% No development -0.42% 0 
7 Peel en Maas 17439 17965 3.0% Good 2.73% No development 0.11% 2672 
8 Venlo 46148 46416 0.6% Largely sufficient -0.70% No development -0.38% 219 

MIDDEN-LIMBURG 105069 106195 1.1% Good 2.67% No development 0.02% 9225 
Region Weert 28982 29400 1.4% Good 2.77% No development -0.13% 4629 
9 Nederweert 6998 7306 4.4% Good 3.38% No development -0.08% 68 
10 Weert 21984 22096 0.5% Good 2.15% No development -0.17% 4561 

Region Roermond 76087 76795 0.9% Good 2.58% No development 0.17% 4596 
11 Echt-Susteren 14234 13426 -5.7% Good 2.44% No development 0.12% 177 
12 Leudal 15332 14643 -4.5% Good 2.94% No development 0.13% 776 
13 Maasgouw 10385 9420 -9.3% Good 2.96% No development 0.30% 1045 
14 Roerdalen 9218 8142 -11.7% Very good 3.95% No development 0.18% 1600 
15 Roermond 26918 31163 15.8% Largely sufficient 0.62% No development 0.12% 998 

ZUID-LIMBURG 290096 262110 -9.6% Largely sufficient/Good 1.35% No development 0.00% 3879 
Westelijke Mijnstreek 70044 63080 -9.9% Largely sufficient/Good 1.38% No development -0.13% 1602 
16 Beek (L.) 7471 6660 -10.9% Good 1.19% No development 0.04% 51 
17 Schinnen 5846 5095 -12.8% Good 2.40% No development -0.42% 86 
18 Sittard-Geleen 45120 41144 -8.8% Largely sufficient 0.32% No development -0.08% 827 
19 Stein (L.) 11607 10179 -12.3% Good 1.61% No development -0.04% 638 

Parkstad 122887 108235 -11.9% Largely sufficient/Good 1.02% No development -0.06% 2169 
20 Brunssum 14691 13539 -7.8% Good 0.92% No development 0.40% 275 
21 Heerlen 45505 40780 -10.4% Largely sufficient -2.85% No development -0.60% 799 
22 Kerkrade 23663 19583 -17.2% Largely sufficient -1.59% No development 0.15% 607 
23 Landgraaf 17856 15410 -13.7% Good 1.03% No development 0.00% 171 
24 Nuth 6933 6405 -7.6% Good 2.30% No development -0.14% 192 
25 Onderbanken 3631 3264 -10.1% Good 2.00% No development -0.21% 16 
26 Simpelveld 5024 4316 -14.1% Good 2.44% No development 0.08% 51 
27 Voerendaal 5584 4939 -11.6% Very good 3.94% No development -0.20% 58 

Maastricht-Mergelland 97165 90795 -6.6% Largely sufficient/Good 1.66% No development 0.18% 108 
28 Eijsden-Margraten 10630 10128 -4.7% Very good 4.63% No development 0.82% 0 
29 Gulpen-Wittem 6724 5947 -11.6% Good 3.10% No development -0.16% 0 
30 Maastricht 58101 56537 -2.7% Largely sufficient -1.62% No development 0.12% 108 
31 Meerssen 8462 7478 -11.6% Good 1.20% No development -0.45% 0 
32 Vaals 5194 4251 -18.2% Largely sufficient 0.04% No development 0.64% 0 
33 Valkenburg aan de Geul 8054 6455 -19.9% Good 2.62% No development 0.12% 0 

 
Comparison of regions per aspect 
In this paragraph, the differences and most striking aspects that appear between the different regions on 
each demographic and locational aspect, will be analysed.  

With regard to the aspect population, it can be seen that the regions in Noord-Limburg and the region Weert 
in Midden-Limburg were growing in the period 2000-2014. Zuid-Limburg shows a trend of population decline, 
with the exception of the municipality of Maastricht. This municipality was also growing in that period. 
In the period 2014-2040, in almost every municipality, a decline in the number of inhabitants is expected. 
This means that in several municipalities in Noord-Limburg and Midden-Limburg, the growth turns into 
decline. The only municipality that does not have to anticipate on population decline, is the municipality of 
Roermond. It is expected that the population in the municipality of Roermond will increase with 8.4 per cent. 
What is also visible in the “population” column, is the fact that in almost every municipality, the expected 
population decline till 2040 is higher than the population decline in the previous 14 years.  
When looking at the different COROP areas, it appears that the population is declining must faster in Zuid-
Limburg than in Noord-Limburg and Midden-Limburg. This is in line with the fact that Zuid-Limburg is assigned 
as shrinking region, while Noord-Limburg and Midden-Limburg are anticipating regions.  

When looking at the change in the number of households, it appears that in the period 2000-2014, the 
number of households was increasing in almost every municipality in Limburg. The only exceptions are the 
municipalities of Kerkrade and Vaals (both Zuid-Limburg). However, in several municipalities, this household 
growth will turn into household decline in the period 2014-2040. Only in a few regions in Noord-Limburg and 
Midden-Limburg, there still will be an increase, but in especially Zuid-Limburg, this leads in all municipalities 
to a decline in the number of households. This is in line with the strong foreseeable population decline in 
Zuid-Limburg that is expected in the period 2014-2040.  
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Dejuvenation means that the number of inhabitants aged below 25 years is decreasing. As can be seen in 
table 3.1, in the period 2000-2014, every municipality in Limburg is to some extent concerned with 
dejuvenation, with the exception of the the municipality of Maastricht. However, in the period 2014-2040, 
this municipality also has to deal with dejuvenation, just as is the case in the other municipalities. The 
dejuvenation will become even stronger in the coming years.   
The same applies to the ageing in Limburg, which means that the number of inhabitants aged above 65 years 
is increasing. In the period 2000-2014, every municipality is ageing and in the period 2014-2040, this will 
become even more.  
Although the regions in Zuid-Limburg are assigned as shrinking regions, the dejuvenation and ageing of the 
population is not stronger than in Noord-Limburg and Midden-Limburg.  

The development of the number of households corresponds to the development of the housing demand 
expected till 2040. In the municipalities in Noord-Limburg and Midden-Limburg, a decline in the number of 
households leads to a decline in the need for dwellings, and vice versa. In Zuid-Limburg, this leads in every 
municipality to a decreasing need for dwellings.   

With regard to the liveability, it appears that every municipality in Limburg scores at least a largely sufficient 
liveability score. In only 5 out of the 33 municipalities in Limburg, the liveability score is lower than the 
national average. These municipalities are Venray, Venlo, Heerlen, Kerkrade and Maastricht. When looking 
at the development of the liveability score in the period 2012-2014, it appears that there are no large 
developments in the total liveability score. For all municipalities, the total liveability score in 2014 deviates 
not more than 1 per cent higher or lower in comparison with 2012. This is quite logical, as this change is 
about a period of only two years. Of all the eight regions, only the region Roermond and the region 
Maastricht-Mergelland show an increase in liveability score in the period 2012-2014. The other regions show 
a decrease, although there are several municipalities within the region that show an increase.  
When looking at appendix B, in which (the development of) the liveability per district and neighbourhood is 
shown, there are much more deviations. With regard to the liveability score, there are several districts and 
neighbourhoods that score an “excellent”, but also a few that have a “weak” or “insufficient” liveability score. 
The districts and neighbourhood that have an “excellent” liveability score, are mainly located in the 
municipalities Peel en Maas (region Venlo, COROP area Noord-Limburg) and Weert (region Weert, COROP 
area Midden-Limburg). The districts that score “weak” or “insufficient” are mainly located in the 
municipalities Roermond (region Roermond, COROP area Midden-Limburg) and Heerlen (region Parkstad, 
COROP area Zuid-Limburg). Regarding the development of the liveability score, it appears that in most cases, 
the liveability score in the period 2012-2014 has developed negatively. Especially in the municipalities Horst 
aan de Maas (region Venray, COROP area Noord-Limburg) and Heerlen, the liveability score is declining in 
most neighbourhoods and districts. In contrast, the liveability of the municipality Maasgouw (region 
Roermond, COROP area Noord-Limburg), is developing positively.  

Lastly, it is important to consider the housing stock of housing association Wonen Limburg per municipality. 
If Wonen Limburg has no dwellings in certain municipalities, it is not necessary to analyse these municipalities 
further. As can be seen, most of the dwellings in the portfolio of Wonen Limburg possession are located in 
Noord-Limburg and Midden-Limburg. In COROP area Noord-Limburg, in none of the municipalities in region 
Maasduinen, Wonen Limburg has dwellings. Also in the municipality Beesel (region Venlo), Wonen Limburg 
has no properties. These municipalities could thus be excluded from further research. When looking at 
Midden-Limburg, Wonen Limburg has dwellings in all the municipalities in the regions, so no municipality has 
to be excluded. With regard to Zuid-Limburg, Wonen Limburg has dwellings in all the municipalities of the 
regions Westelijke Mijnstreek and Parkstad. However, in region Maastricht-Mergelland, Wonen Limburg only 
has properties in the municipality of Maastricht, which means that the remaining municipalities in this region 
do not have to be analysed further.  
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Comparison of aspects per region 
After the comparison of the regions on each aspect, it is also interesting to examine whether the 
developments within certain municipalities or regions match to each other in a logical way.  
In the regions in Noord-Limburg, there are no remarkable differences within the municipalities or regions.  
With regard to the regions in Midden-Limburg, it appears that all municipalities within this region have to 
deal with a decline in the number of inhabitants, households and housing needs, except the municipality of 
Roermond. Unlike the other municipalities, this region shows an increase in the number of inhabitants, 
households and housing needs.  
In Zuid-Limburg, it is conspicuous that all municipalities and thus regions suffer from a large decline in the 
population, number of households and housing needs. There are no remarkable differences within the 
(municipalities of the) regions. It only strikes out that the municipality of Maastricht has slightly more 
favourable developments than de other municipalities in the south of Limburg. This may be because of the 
fact that this municipality is the largest municipality of Limburg and has an international favourable position.  
 
Final categorisation of regions 
From this paragraph, it could be concluded that the whole province of Limburg has to some extent to deal 
with demographic decline, although this is more in the one municipality than the other. When excluding the 
municipalities in which Wonen Limburg has no possession, the subdivision of regions as can be seen in figure 
3.7 (regions) and figure 3.8 (municipalities per region) on the next page, will exist. 

This categorisation of regions is a bit different from the region classification that Wonen Limburg uses to 
categorise its portfolio. The global categorisation into the COROP areas (Noord-Limburg, Midden-Limburg 
and Zuid-Limburg) is also used by Wonen Limburg, but the categorisation within the three COROP areas in 
Limburg are a bit different. The categorisation as is visible in figure 3.7 and figure 3.8 consists of seven 
regions, while the categorisation used by Wonen Limburg distinguishes ten regions. Also, Wonen Limburg 
makes a distinction between the more rural municipalities and the more urban municipalities. The exact 
differences are visible in appendix C. 
The region classification as used by Wonen Limburg is thus partly determined based on a geographical basis 
(COROP areas). Also the location of the other small offices of Wonen Limburg (the so-called ‘Buurtwinkels’) 
and the acquisition and take-over of properties of other housing associations in the past, have played a role 
in the determination of the regions.  
This means that this categorisation is not necessarily determined on a geographical basis, but more on the 
basis of how the portfolio is developed over time, together with the policy of Wonen Limburg. Therefore, it 
is decided to use the categorisation as determined based on the Statistics Netherlands and Stichting Neimed 
(see figure 3.7 and figure 3.8). Based on this categorisation of regions, for each region, it will be determined 
what aspects of demographic decline are of influence on what region. This will be done in paragraph 3.3. 
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3.3. Aspects demographic decline per region 
Based on the final categorisation of regions, a study is performed to determine what aspect of demographic 
decline is of influence in what region (and municipality). This means that this paragraph aims to answer 
research question 4. For this study, the data from the demographic and locational analysis in subparagraph 
3.2.2 (table 3.1 and table 3.2) is used. For each region, it is determined in what category of each aspect 
determined in paragraph 3.1, the region falls. After that, it is determined whether the aspect is applicable to 
that region. Also, to get an idea of the overall situation with regard to demographic decline per municipality, 
a total score is included. This score was determined by summing up all separate scores, after which these are 
divided by six. The results of the study are visible in table 3.3. As can be seen, the categorisation of the 
liveability in this table is determined per municipality, while this score could vary greatly within a 
municipality. Therefore, the categorisation of the liveability per district and neighbourhood is described in 
appendix B.  

In order to clarify how the information in this table was determined, for one municipality, it is elaborated 
how these results are realised. This is done for the first municipality in the table, namely Horst aan de Maas. 
For each demographic and locational aspect in this table, it is elaborated whether it is an aspect of 
demographic decline in Horst aan de Maas or not. Also the determination of the total score is explained. The 
results of this elaboration are visible in appendix D.  

  

Figure 3.7: Regions Limburg Figure 3.8: Regions Limburg, including municipalities 
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Table 3.3: Categorisation of aspects demographic decline per region 
 POPULATION HOUSEHOLDS DEJUVENATION AGEING HOUSING DEMAND LIVEABILITY TOTAL 

 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category 
(average) 

Aspect 
demo-
graphic 
decline? 
(yes/no) 

NOORD-LIMBURG               
Region Venray               
4 Horst aan de Maas 3 No 4 No 2 No 1 Yes 4 No 3 No 3 No 
5 Venray 2 Yes 4 No 2 No 1 Yes 4 No 2 No 3 No 
Region Venlo          .     
7 Peel en Maas 2 Yes 4 No 1 Yes 1 Yes 4 No 4 No 3 No 
8 Venlo 2 Yes 3 No 2 No 2 No 3 No 1 Yes 2 Yes 
MIDDEN-LIMBURG               
Region Weert               
9 Nederweert 2 Yes 4 No 1 Yes 1 Yes 4 No 3 No 3 No 
10 Weert 2 Yes 4 No 2 No 2 No 3 No 3 No 3 No 
Region Roermond          .     
11 Echt-Susteren 1 Yes 2 Yes 1 Yes 1 Yes 2 Yes 4 No 2 Yes 
12 Leudal 1 Yes 2 Yes 1 Yes 1 Yes 2 Yes 4 No 2 Yes 
13 Maasgouw 1 Yes 1 Yes 1 Yes 1 Yes 2 Yes 4 No 2 Yes 
14 Roerdalen 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 4 No 2 Yes 
15 Roermond 4 No 4 No 2 No 2 No 4 No 4 No 3 No 
ZUID-LIMBURG               
Westelijke Mijnstreek               
16 Beek (L.) 1 Yes 1 Yes 2 No 1 Yes 1 Yes 4 No 2 Yes 
17 Schinnen 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 3 No 1 Yes 
18 Sittard-Geleen 1 Yes 1 Yes 1 Yes 1 Yes 2 Yes 3 No 2 Yes 
19 Stein (L.) 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 3 No 1 Yes 
Parkstad               
20 Brunssum 1 Yes 1 Yes 1 Yes 1 Yes 2 Yes 4 No 2 Yes 
21 Heerlen 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 
22 Kerkrade 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 2 No 1 Yes 
23 Landgraaf 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 4 No 2 Yes 
24 Nuth 1 Yes 1 Yes 2 No 2 No 2 Yes 3 No 2 Yes 
25 Onderbanken 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 3 No 1 Yes 
26 Simpelveld 1 Yes 1 Yes 2 No 2 No 1 Yes 4 No 2 Yes 
27 Voerendaal 1 Yes 1 Yes 2 No 2 No 1 Yes 3 No 2 Yes 
Maastricht-Mergelland               
30 Maastricht 2 Yes 1 Yes 2 No 2 No 2 Yes 2 No 2 Yes 

 

Development 
population growth 
(2014-2040) 

Development 
household growth 
(2014-2040) 

Development % people 
0-25 years (2014-2040) 

Development % people 
65+ years (2014-2040) 

Development housing 
demand (2014-2040) 

(Development of) 
liveability score  
((2012-)2014) 

Demographic decline 
TOTAL 

 1   Yes (large decline) 1   Yes (large decline) 1   Yes (large decline) 1   Yes (large increase) 1   Yes (large decline) 1   Yes (↓ score, ↓ dev.) 1   Yes (large decline) 
 2   Yes (smaller decline) 2   Yes (smaller decline) 2   No (smaller decline) 2   No (smaller increase) 2   Yes (smaller decline) 2   No (↓ score, ↑ dev.)  2   Yes (smaller decline) 
 3   No (stagnation) 3   No (stagnation) 3   No (stagnation) 3   No (stagnation) 3   No (stagnation) 3   No (↑ score, ↓ dev.)  3   No (stagnation) 
 4   No (increase) 4   No (increase) 4   No (increase) 4   No (decrease) 4   No (increase) 4   No (↑ score, ↑ dev.)  4   No (increase) 

When analysing table 3.3, it turns out that in almost every municipality, at least one of the aspects of 
demographic decline applies. As can be seen, only the municipality of Roermond has none of the aspects of 
demographic decline. There is also only one municipality that has all the aspects of demographic decline, this 
is the municipality of Heerlen.  

In COROP area Noord-Limburg, the expected development of the number of households and the demand for 
housing will not decrease, which means that these aspects are not applicable to Noord-Limburg. The other 
aspects are of influence in Noord-Limburg. In COROP area Midden-Limburg, only the deterioration of the 
liveability is not applicable, the other aspects are. In COROP area Zuid-Limburg, all the aspects are applicable 
in at least one municipality. This is in line with the fact that all the regions in Zuid-Limburg are assigned as 
shrinking regions and have all the aspects.  

When looking at the aspects, it is visible that in the municipality of Venray and Roermond, there is no 
expected population decline till 2040. In all other regions, a population decline is expected. As can be seen, 
in both regions in Noord-Limburg (region Venray and Venlo) and in region Weert in Midden-Limburg, it is 
expected that the number of households will increase till 2040. In all other regions and municipalities (with 
the exception of the municipality Roermond), it is expected that the number of households will decrease in 
the period 2014-2040. This is in line with the expected development of the demand for housing. With regard 
to the dejuvenation and ageing of the population, this is in almost every region an aspect of demographic 
decline. There are only a few municipalities for which this is not an aspect of demographic decline.  
However, it should be noted that in every municipality, there is to some extent the case of dejuvenation and 
ageing, but not to such a large extent that it is also an aspect of demographic decline. Regarding the liveability 
of the municipalities, this seems to be not so bad. In only two municipalities, namely Venlo and Heerlen, it 
appears to be an aspect of demographic decline. This is in line with the categorisation with regard to the 
liveability per district or neighbourhood in appendix B: most districts and neighbourhoods where the 
liveability appears to be an aspect of demographic decline, are located in the municipalities Venlo and 
Heerlen.  
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Regarding the total score, it appears that most municipalities (13 out of 24) fall in the second category, which 
was the category of smaller decline. Another 5 municipalities fall in category 1 (large decline) and the 
remaining 6 municipalities fall in category 3 (stagnation). There are no municipalities that fall in the fourth 
category (increase).  
 

3.4. Conclusion 
This chapter has shown that there are several aspects of demographic decline, which can be subdivided into 
demographic and locational aspects. The demographic aspects are the decrease of the number of inhabitants 
and households and the dejuvenation and the ageing of the population. The locational aspects are the 
decreasing demand for housing, employment and facilities, and the deterioration of the liveability. In general, 
the demographic aspects lead to the locational aspects. For every aspect, it has been made measurable in 
categories and in what case it is an indicator of demographic decline. 
The next step was to categorise the province Limburg into regions, which was done based on the 
categorisation as used by Stichting Neimed and on the portfolio of housing association Wonen Limburg. Each 
region consists of a group of municipalities. For all the regions (and the municipalities within these regions), 
a demographic and locational analysis is performed in order to get an idea of the demographic and locational 
developments in the areas. After that, the demographic and locational analysis per region and municipality 
was translated into the earlier defined categories, in order to get an idea of what aspects of demographic are 
of influence in what regions. From this, it appeared that there are a lot of differences within, but also between 
the regions. For example, every aspect is applicable in at least one municipality and there is only one 
municipality that has none of the aspects, namely the municipality of Roermond. There is only one 
municipality that has all the aspects, which is the municipality of Heerlen.  
This chapter also showed that the demographic and locational developments in the south of Limburg are less 
favourable than these in the north and middle of Limburg. This is in line with what is stated in the literature 
study about the shrinking regions in Limburg.  

In the next chapter, the market values of the complexes and units in the portfolio of housing association 
Wonen Limburg will be requested and compared between the regions. This comparison will form the basis 
for the further research about whether the (potential) differences in the market value could be explained in 
terms of the aspects of demographic decline.  
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4. Methodology market value 
In this chapter, the data analysis part will start. This means that first, a plan for the analyses has to be made. 
Then, it will be described what variables are needed and how the data will be collected. Lastly, the data will 
be prepared for the analyses, which will be executed in chapter 5. 
 

4.1. Approach 
As stated in the research design in subparagraph 1.3.4, the second part (research question 5, 6 and 7) is about 
the data analyses. To be able to answer each of these questions, three different analyses and thus three 
approaches are needed. These will be described in the following subparagraphs.  
 
4.1.1. Comparison market value per region 
In this analysis, which is about research question 5, the market value for each residential unit in the portfolio 
of housing association Limburg will be requested and compared. In order to be able to do a realistic 
comparison, these market values will be corrected for the features of the dwelling. In this analysis, the market 
value is considered as dependent variable, the features of the dwelling are the interaction variable(s) 
covariates and the categorisation in regions is the independent variable. What test is needed for this analysis, 
depends on the availability and quality of the data (e.g. level of measurement). The part of the research 
design that belongs to this analysis, is visible in figure 4.1. 
 
 
 
 

 
 
 
 
Figure 4.1: Research design belonging to research question 5 

For this analysis, the following data is needed: 
- Variables with regard to the location of the complex or residential unit (COROP area, region, municipality, 

district and neighbourhood) 
- Variables with regard to the complex or residential unit itself (ID number, address and ZIP code). These 

are not necessarily needed in the analysis itself, but are needed to be able to distinguish the complexes 
or units.  

- Features of the dwellings (type, building year, size and energy label) for the correcting of the market value. 
The more features will be used, the “purer” the effect of the location could be measured. What features 
will be used, is dependent on the available data at housing association Wonen Limburg. 

- Market value per residential unit 
 
4.1.2. Components responsible for regional differences 
The second analysis belongs to research question 6 and tries to examine what components of the market 
value are responsible for the differences in the market value. In this analysis, the market value will be 
predicted based on the components of the market value. This means that the market value is the dependent 
variable and the different components are the independent variables. What test is needed for this analysis, 
depends on the availability and quality of the data (e.g. level of measurement). The research design part that 
belongs to this analysis, is visible in figure 4.2. 
 
 
 

Market value every 
region Limburg  

Categorisation in  
regions Limburg 
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units 
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Figure 4.2: Research design belonging to research question 6 

For this analysis, the following data is needed: 
- Variables with regard to the location of the complex or residential unit (COROP area, region, municipality, 

district and neighbourhood) 
- Variables with regard to the complex or residential unit itself (ID number, address and ZIP code). These 

are not necessarily needed in the analysis itself, but are needed to be able to distinguish the complexes 
or units. 

- All the components of the market value, as described in chapter 2. This means that not only the 
components of which it is expected that they could cause regional differences in the market value, but 
also the other components. In this way, it could be tested whether these components are indeed the ones 
that could cause regional differences in the market value. 

- Market value per residential unit 
 

4.1.3. Explaining differences in terms of aspects demographic decline 
In the last analysis, which is about research question 7, it will be tried to explain the differences in the market 
values in terms of the aspects of demographic decline. In this analysis, the market value will be predicted 
based on the aspects of demographic decline. This means that the market value is the dependent variable 
and the different aspects are the independent variables. What test is needed for this analysis, depends on 
the availability and quality of the data (e.g. level of measurement). The part of the research design that 
belongs to this analysis, is visible in figure 4.3. 
 
 

 
 
Figure 4.3: Research design belonging to research question 7 

For this analysis, the following data is needed: 
- Variables with regard to the location of the complex or residential unit (COROP area, region, municipality, 

district and neighbourhood) 
- Variables with regard to the complex or residential unit itself (ID number, address and ZIP code). These 

are not necessarily needed in the analysis itself, but are needed to be able to distinguish the complexes 
or units. 

- Aspects demographic decline (population, households, dejuvenation, ageing, housing demand and 
liveability). The values of these aspects per region and municipality (or neighbourhood) are already 
determined in subparagraph 3.2.2. 

- Market value per residential unit 
 

4.2. Data collection 
In the previous paragraph, it is determined what analyses have to be performed and what data are needed 
for these analyses. In this paragraph, the needed data will be collected and translated into variables that 
could be used for the analyses (operationalisation).  
 
4.2.1. Variables 
All the data needed for the analyses concerns existing data. For the collection of the data, two sources are 
needed. The data with regard to the aspects of demographic decline are from Statistics Netherlands, Stichting 
Neimed and the Ministry of the Interior and Kingdom Relations. The demographic developments in the past 
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and present are from Statistics Netherlands, the demographic forecasts are from Stichting Neimed. The data 
with regard to the liveability are from the Leefbaarometer, which is an instrument made on behalf of the 
Ministry. All the other data, which are related to the portfolio of Wonen Limburg, are available at Wonen 
Limburg. These are the data related to the components of the market value, the market value itself, the 
specifications of the rentable units or complexes and the features of the dwellings. The data from Statistics 
Netherlands, Stichting Neimed and Wonen Limburg are categorised in groups of variables. These groups are 
based on the needed data as appeared from paragraph 4.1. These groups are as followed: 
- Location and region 
- Complex or rentable unit specifications 
- Features dwellings 
- Components market value 

- Macro-economic parameters 
- Object data 
- Model parameters 

- Aspects demographic decline 

For all (groups of) variables, a description is given in appendix E.1. As example, the description of the first 
group (location and region) is also described below (table 4.1). 
 
Location and region 
In order to be able to study the regional differences in the market value, variables with regard to the location 
and region are needed. The variables that indicate where a complex or unit is located, are described in table 
4.1. These variables are needed in all three the analyses.  

Table 4.1: Description of variables – location and region 

LOCATION AND REGION 
Nr. Variable Description 
1.1 COROP area The COROP area in which the complex or unit is located 
1.2 Region according to Wonen Limburg The region in which the complex or unit is located, according to  

 Wonen Limburg 
1.3 Region according to Statistics Netherlands 

and Stichting Neimed 
The region in which the complex or unit is located, according to  
Statistics Netherlands and Stichting Neimed 

1.4 Municipality The municipality in which the complex or unit is located 
1.5 District The district in which the complex or unit is located 
1.6 Neighbourhood The neighbourhood in which the complex or unit is located 

 
4.2.2. Operationalisation 
After the determination of the variables, the data are collected. First, all the available data per residential 
unit of Wonen Limburg are needed. These data are the input and outcome from Reaturn TM, with as 
reference date 01-01-2017. All the data of the total portfolio are merged in a snapshot file, which was verified 
by an accountant. However, in this snapshot file, also the residential units in Noord-Brabant (Someren and 
Cranendonck) and a few mobile homes were included. Because of the fact that this research is limited to 
residential units in the province of Limburg, these cases are deleted from the database. This brings the total 
number of cases (residential units) for the analyses to 23,201 cases. Then, all the not-relevant variables are 
deleted from the database, after which the collected data with regard to the aspects of demographic decline 
are linked to the location and region and the specifications of the residential units. Lastly, the database for 
the analyses was completed and entered into statistics program IBM SPSS Statistics 23 (in short: SPSS).  
The next step is the operationalisation of the data, which means that all the variables as described in the 
previous subparagraph, are translated into variables that could be used for the analysis.  
A variable name and label are assigned to each variable, as well as the level of measurement. The name is a 
short abbreviation of the variable, the label gives some more detailed information about the variable. With 
regard to the level of measurement, SPSS distinguishes three types: nominal variables, ordinal variables and 
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scale variables. Nominal variables differentiate between values based only on their names and there is no 
intrinsic ordering between the values. A special type of nominal variables is the dichotomous variable, which 
implies that there are only two values available. In ordinal variables, there is a rank order in which the values 
could be categorised, but there is no meaningful distance between these groups. Scale variables are 
numerical variables with a meaningful distance between the values. Scale variables could be interval or ratio, 
in which interval variables have no absolute zero-point and ratio variables have an absolute zero-point. Scale 
variables are most “powerful” in analyses, nominal variables are least “powerful”.   
After the determination of the level of measurement, values are assigned to several nominal and ordinal 
variables and for a number of variables, groups of values are made. For all (groups of) variables, the 
operationalisation is described in appendix E.2. As example, the operationalisation of the first group (location 
and region) is also described below (table 4.2). 
 
Location and region 
The operationalised location and region variables are visible in table 4.2. As can be seen in this table, all the 
location and region variables start their name with LOC (from LOCation and region), followed by an 
abbreviation that indicates what variable it is. All these variables concern nominal variables. For each 
variable, the values that it could have, are translated into groups that are numbered.  

Table 4.2: Operationalisation of variables – location and region 

LOCATION AND REGION 
Name Label Level of 

measurement 
Groups (only if applicable) 

LOC.1_COROP COROP area Nominal 1.      Noord Limburg 
2.      Midden Limburg 
3.      Zuid-Limburg 

LOC.2_RegWL Region according to Wonen Limburg Nominal 1.      Maastricht en Mergelland 
          … 
10.    Westelijke Mijnstreek 

LOC.3_RegCBSStich Region according to Statistics 
Netherlands and Stichting Neimed 

Nominal 1.      Maastricht en Mergelland 
          … 
7.      Westelijke Mijnstreek 

LOC.4_Munic Municipality Nominal 1.      Beek 
          … 
24.    Weert 

LOC.5_Distr District Nominal 1.      Altweerderheide 
          … 
110. Wessem 

LOC.6_Neigh Neighbourhood Nominal 1.      Aan de Berg 
          … 
173. Ysselstein 

 

4.3. Data preparation 
In paragraph 4.2, the operationalisation of the data has occurred, which means that for each variable, the 
level of measurement is determined and for a number of variables, groups are made. In this paragraph, the 
data will be checked on odd, missing and extreme values (outliers). If needed, the data will be recoded or 
transformed.  
 
4.3.1. Odd, missing and extreme values 
In the dataset, three levels of measurement are distinguished: nominal, ordinal and scale. The latter one 
includes both interval and ratio variables. As stated, nominal variables are least powerful, ordinal variables 
are in between and scale variables are most powerful. This means that more information could be derived 
from scale variables than from nominal (and ordinal) variables. In order to get an idea of the dispersion and 
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distribution of the variables, descriptive tests are obtained for each variable. As not every variable has the 
same level of measurement, different tests are needed for each level of measurement.   
Because there is no logical order in the groups of nominal variables, for these variable, only frequency tables 
are obtained. In these frequency tables, it is displayed how much cases (residential units) there are per group. 
Between the groups of ordinal variables, there is an order. Therefore, for these variables, not only frequency 
tables are obtained, but also the range and a normality curve. The range showshow much groups there are, 
and in the normality curve, it is made visual how much cases there are per residential unit.  
With regard to the scale variables, not for every variable, frequency tables are obtained. This is because of 
the fact that for some scale variables, the values vary per rentable. In other words, this means that there are 
thousands different values per variable. Instead of frequency tables, only the minimum and maximum value 
(and range), the standard deviation and the variance are displayed. The standard deviation and variance are 
indicators of the dispersion of a variable. The larger the standard deviation or variance, the larger the 
differences between the values. Just as for the ordinal variables, also a normality curve is included. The scale 
variables are also checked on extreme values and outliers. Therefore, lists with extreme values and boxplots 
are included. In the list with extreme values, the five highest and the five lowest values of the variable are 
displayed. In the boxplot, the extreme values and eventual outliers are visual represented. For the scale 
variables that are normally distributed, also the standardised values (z-scores) are requested, as this is a 
useful indicator for outliers. The z-scores indicate how much standard deviations the values differ from the 
mean. A value that differs more than three standard deviations from the mean, is considered as an outlier 
(Field, 2009). In appendix F.1, per group of variables, the most important odd, missing and extreme values 
that came forward from the descriptive tests, are described. As example, the outcome of the first group 
(location and region) is also described below.  
 
Location and region 
The location and region variables are all nominal variables. This means that for this group of variables, only 
frequency tables are requested. In these tables, it is visible how many cases (i.e. residential units) are located 
in what region, municipality, district or neighbourhood. Nothing strange appeared from these tables and 
therefore, nothing has to be changed for these variables.  
 
4.3.2. Recoding and transforming data  
Now all variables have been analysed and the odd, missing or extreme values have been described, it should 
be mentioned what to do with these values. In appendix F.2, for each variable, it is described what will be 
done with the odd, missing or extreme values. 
 

4.4. Sample 
The database that will be used for the analyses consists of 23,201 residential units in the province of Limburg. 
These units are all owned by Wonen Limburg, both regulated and liberalised dwellings. To test whether the 
results of the analyses are also applicable to the whole province of Limburg, the representativeness of the 
sample is tested. This means that for a number of variables, it is studied whether there are under- or 
overrepresented subgroups compared to the total housing stock in the province of Limburg. The 
representativeness of the sample is tested based on the location of the residential units (COROP area, region 
and municipality) and based on the features of the units (type, building year and surface). For each of these 
variables, a chi-square goodness of fit test in SPSS is performed. This means that for each variable, the actual 
frequencies in the province of Limburg are requested from Statistics Netherlands and recomputed to the 
number of cases in the database (23,201 cases). The results of the chi-square goodness of fit tests are visible 
in appendix G. First, the chi-square tests for the location and region variables are covered, after which the 
tests for the features of the dwellings are dealt. 
As can be seen, the results are all significant (p < 0.05), which means that there are statistically significant 
differences between the sample and the total housing stock in the province of Limburg. In other words, for 
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none of the aspects, the sample is representative for the total housing stock in Limburg. Thus, the results of 
the analyses are specific applicable to housing association Wonen Limburg and it is the question to what 
extent the results apply to the whole province of Limburg. Actually, it is quite logical that the sample is not 
representative, since it is about a specific stock of a particular housing association in Limburg. If it appeared 
that the sample was representative on (one of the) variables, this was then on a pure coincidental basis.  
 

4.5. Conclusion 
In this chapter, the data were collected, all the variables are described and levels of measurement and 
eventual groups of values are assigned to the variables. Also, the data were prepared for the analyses, which 
means that the frequencies, distribution and dispersion of the variables are analysed, after which the odd 
and strange values are changed or declared as missing. Next to that, the representativeness of the sample 
was tested. From this, it appeared that the sample is not representative for the whole province of Limburg.  
The following step is to start with the actual analyses, which will be done in the next chapter.  
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5. Data analysis market value 
In this chapter, all the analyses with regard to the data as determined in the previous chapter, will be covered. 
In the first paragraph, the market values per region are compared. Paragraph 5.2 deals with the analysis that 
looks at the components of the market value that are responsible for the regional differences of the market 
value. The third paragraph is about the explanation of the regional differences of the market value in terms 
of the aspects of demographic decline. For each analysis, the choice of the type of test is explained, as well 
as the results and the reliability of the outcome. The chapter ends with a conclusion.  
 

5.1. Comparison market values per region 
As stated in subparagraph 4.1.1, the first analysis is about research question 5 and consists of the comparison 
of the market values per region, while controlling for the features of the dwellings. This will be done in order 
to predict the “pure” effect of the location on the market value. The analysis that has to be done in order to 
answer this research question, together with the results and the reliability of the output, will be described in 
this paragraph.  
 
5.1.1. Analysis 
To be able to predict the effect of the location on the market value, an analysis is needed in which the variable 
MVA.1_MarkVal (market value) could act as dependent variable, a variable related to the location or region 
(group variable starting with LOC) as independent variable and the feature(s) of the dwelling (group 
variable(s) starting with FEA) as interaction variable(s). The analysis that fits to this, is the one-way ANCOVA 
test. The one-way ANCOVA could be considered as an extension of the one-way ANOVA test (analysis of 
variance), in which covariates (interaction variables) could be included (Laerd Statistics, 2013b). The ANCOVA 
makes it possible to “statistically control” for an interaction variable, of which it is expected that it will affect 
the results (Laerd Statistics, 2013b). This makes the one-way ANCOVA test a suitable test to predict the 
“pure” effect of the location on the market value.  

When executing a one-way ANCOVA test, there are several assumptions with regard to the data that are 
required in order to make sure that the test will give a valid result. According to Field (2009) and Laerd 
Statistics (2013b), these are the following assumptions: 
1. The dependent variable and the covariate variable(s) should be measured on a continuous scale (interval 

or ratio level). Covariates could also be nominal dichotomous.  
2. The independent variable should consist of two or more categorical, independent groups. 
3. There should be independence of observations, thus no relationship between or within the groups.  
4. There are no significant outliers. 
5. The residuals should be approximately normally distributed for each category of the independent 

variable. 
6. There needs to be homogeneity of variances. 
7. The covariate should be linearly related to the dependent variable at each level of the independent 

variable. 
8. There needs to be homoscedasticity. 
9. There needs to be homogeneity of regression slopes (Field 2009; Laerd Statistics, 2013b). 

The first three assumptions set requirements to the input data and could be checked without using SPSS. It 
is therefore important that these assumptions are met, before checking for the assumptions 4 till 9. It should 
be noted that if (one of) the assumptions 4 till 9 is not met, this will not mean that it is not possible to execute 
a one-way ANCOVA test, but this makes the outcome less reliable. Assumption 1 till 3 are requirements for 
executing a one-way ANCOVA test and therefore, it is logical that these assumptions are met. The other 
assumptions could be checked during the execution of the analysis.  
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In the ANCOVA test, a dependent variable, an independent variable and one or more covariate(s) will be 
included. The dependent variable, which is MVA.1_MarkVal (market value), is fixed. This variable has a scale 
level of measurement, and meets the first assumption. As independent variable, different location variables 
could be chosen. In order to get a clear idea of the location effect on the market value, the ANCOVA test will 
be executed for three different independent variables, from a higher level of abstraction (COROP area) to a 
more fine-grained categorisation (municipalities). This means that three ANCOVA tests are executed with 
three different independent variables. These are LOC.1_COROP (COROP area), LOC.3_RegCBSStich (region 
according to Statistics Netherlands and Stichting Neimed) and LOC.4_Munic (municipality). These variables 
are categorical and have independent groups, which is in line with the second and third assumption. 
For the covariates, it applies that for the more features of the dwellings the market value is controlled, the 
“purer” the effect of the location is. Therefore, all the variables related to the features of the dwellings of 
which it is expected that these have an effect on the market value, are included as covariates. However, 
including both the variables FEA.2_TypUn (type rentable unit) and FEA.3_SubTypUn (sub-type rentable unit) 
gives problems with the tolerance. Therefore, it is decided to include only the variable FEA.3_SubTypUn, as 
this variable gives more information about the dwelling than FEA.2_TypUn. The included covariates are the 
same for each of the three ANCOVA tests. In the case that a variable has a categorical level of measurement, 
dummy variables are created. In this way, also the covariates meet the first assumption. 

The next step is thus to execute the ANCOVA tests. In the following paragraphs, the results are presented 
and the reliability of the outcome is discussed. 
 
5.1.2. Results 
In this paragraph, the results of the three ANCOVA tests are described. In the first test, LOC.1_COROP is 
included as independent variable. Because of the fact that it is also interesting to get an idea of the 
differences in market value for a more fine-grained categorisation of regions, also the results for the ANCOVA 
tests with the models with independent variable LOC.3_RegCBSStich and LOC.4_Munic are described. The 
included dependent variables and covariates are the same for each test. However, it appeared that not all 
the variables related to the features of the dwellings give a result in the ANCOVA test. Therefore, these are 
excluded from the model. The results of the three ANCOVA tests are discussed below in a successive way.  
 
ANCOVA test 1: Effect of the location on the market value per COROP area 
For testing the differences in the market value per COROP area, the following variables are included in the 
model of the ANCOVA test: 
- Dependent:  MVA.1_MarkVal (market value) 
- Independent:  LOC.1_COROP (COROP area) 
- Covariates:  FEA.3_SubTypUn (sub-type rentable unit); in 4 dummy variables 
 FEA.4_IndUn (individual rentable unit) 
 FEA.5a_BldYr (building year) 
 FEA.5c_AvBldRenYr (average building or renovating year) 
 FEA.6a_Surf (surface) 
 FEA.7b_EnrgLabCompCl (energy label (complex level), in classes); in 4 dummy variables  

Because of the fact that the covariates should have a dichotomous or scale level of measurement, the 
nominal variable FEA.3_SubTypUn (sub-type rentable unit) and the ordinal variable FEA.7b_EnrgLabCompCl 
(energy label (complex level), in classes) are transformed into dummy variables.  

The results of the first ANCOVA test are visible in appendix H.1. These show that there are statistically 
significant differences in the market value per COROP area (F(2, 22953) = 1728.201; p < 0.05). Also, post hoc 
tests are performed. All these values are statistically significant (p < 0.05), which means that all groups (the 
three COROP areas) significantly differ from each other. The results are summarised in table 5.1.  
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Table 5.1: Summary of results ANCOVA test – COROP area 

COROP AREA 
Before correcting for features dwellings After correcting for features dwellings 
Nr. Group Mean market value Nr. Group Mean market value 

1 Noord-Limburg € 97,256 1 Noord-Limburg € 93,329 
2 Midden-Limburg € 89,455 2 Midden-Limburg € 90,853 
3 Zuid-Limburg € 72,292 3 Zuid-Limburg € 79,171 

In this table, the mean market value and order before and after correcting for the features of the dwellings 
are compared. As can be seen, for each of the three COROP areas, the market value changes when correcting 
for the features of the dwellings. However, there is no change in the order. The market value in Zuid-Limburg 
is significantly lower than in Noord-Limburg and Midden-Limburg.  
 
ANCOVA test 2: Effect of the location on the market value per region (according to Statistics 
Netherlands and Stichting Neimed) 
For testing the differences in the market value per region, the following variables are included in the model 
of the ANCOVA test: 
- Dependent:  MVA.1_MarkVal (market value) 
- Independent:  LOC.3_RegCBSStich (region according to Statistics Netherlands and Stichting Neimed) 
- Covariates:  FEA.3_SubTypUn (sub-type rentable unit); in 4 dummy variables 
 FEA.4_IndUn (individual rentable unit) 
 FEA.5a_BldYr (building year) 
 FEA.5c_AvBldRenYr (average building or renovating year) 
 FEA.6a_Surf (surface) 
 FEA.7b_EnrgLabCompCl (energy label (complex level), in classes); in 4 dummy variables  

The results of the second ANCOVA test are visible in appendix H.2. These show that there are statistically 
significant differences in the market value per region (F(6, 22949) = 1277.266; p < 0.05). Also, post hoc tests 
are performed. In these tests, all regions are pairwise compared. Besides the pairwise comparison between 
Maastricht-Mergelland and region Venlo and between Maastricht-Mergelland and region Venray, all these 
comparisons are statistically significant (p < 0.05). This means that almost all groups (the seven regions) 
significantly differ from each other. The results of the ANCOVA are summarised in table 5.2.  

Table 5.2: Summary of results ANCOVA test – region according to Statistics Netherlands and Stichting Neimed 

REGION ACCORDING TO STATISTICS NETHERLANDS AND STICHTING NEIMED 
Before correcting for features dwellings After correcting for features dwellings 
Nr. Group Mean market value Nr. Group Mean market value 

1 Region Venray  € 98,112 1 Region Weert € 97,686 
2 Region Venlo € 95,120 2 Region Venray € 94,012 
3 Region Weert € 92,571 3 Maastricht-Mergelland € 93,090 
4 Maastricht-Mergelland € 87,080 4 Region Venlo € 90,777 
5 Region Roermond € 86,372 5 Region Roermond € 83,946 
6 Westelijke Mijnstreek € 74,433 6 Westelijke Mijnstreek € 82,762 
7 Parkstad € 69,981 7 Parkstad € 77,268 

In this table, the mean market values before and after correcting for the features of the dwellings are 
compared. As can be seen, for each of the seven regions, the market value changes when correcting for the 
features of the dwellings. Actually, the differences between the regions became smaller. In a region with 
mainly small apartments (for example Westelijke Mijnstreek), the mean market value will increase after 
correcting for the features of the dwellings, while the mean market value in a region with larger, single-family 
dwellings (for example region Venray), the mean market value will decrease. From table 5.2, it also appears 
that not only the market value changes, but also the order. In the first scenario (before correcting for features 
dwellings), the region Venray has the highest mean market value, followed by region Venlo. In the second 
scenario (after correcting features dwellings), this order is changed. The highest mean market value is in the 
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region Weert, followed by region Venray. The order of the three regions with the lowest mean market value 
does not change. In line with the results of the ANCOVA test for the differences in market value between the 
COROP areas, the shrinking regions in the south of Limburg score the lowest mean market value.  

However, it should be noted that Wonen Limburg has only one complex in Maastricht-Mergelland. Moreover, 
there is no significant difference in the mean market value (after correcting for features dwellings) between 
Maastricht-Mergelland and region Venray, as well as between Maastricht-Mergelland and region Venlo. This 
region gives thus a distorted image of the reality and therefore, this score should be interpreted carefully.  
 
ANCOVA test 3: Effect of the location on the market value per municipality 
For testing the differences in the market value per municipality, the following variables are included in the 
model of the ANCOVA test: 
- Dependent:  MVA.1_MarkVal (market value) 
- Independent:  LOC.4_Munic (municipality) 
- Covariates:  FEA.3_SubTypUn (sub-type rentable unit); in 4 dummy variables 
 FEA.4_IndUn (individual rentable unit) 
 FEA.5a_BldYr (building year) 
 FEA.5c_AvBldRenYr (average building or renovating year) 
 FEA.6a_Surf (surface) 
 FEA.7b_EnrgLabCompCl (energy label (complex level), in classes); in 4 dummy variables  

The results of the third ANCOVA test are visible in appendix H.3. These show that there are statistically 
significant differences in the market value per municipality (F(23, 22932) = 391.671; p < 0.05). Also, post hoc 
tests are performed. These show that there are several municipalities that differ significantly from each other 
(p < 0.05), but there are also several municipalities that do not significantly differ from each other (p > 0.05). 
Nevertheless, the mean market values of the municipalities are ordered before and after controlling for the 
features of the dwellings. The results of the ANCOVA are summarised in table 5.3. 

Table 5.3: Summary of results ANCOVA test – municipality 

MUNICIPALITY 
Before correcting for features dwellings After correcting for features dwellings 
Nr. Group Mean market value Nr. Group Mean market value 

1 Horst aan de Maas € 98,213 1 Weert € 97,808 
2 Venray  € 98,058 2 Venray € 94,833 
3 Roermond € 97,655 3 Horst aan de Maas € 92,434 
4 Peel en Maas € 96,664 4 Maastricht € 91,829 
5 Weert € 92,902 5 Peel en Maas € 91,353 
6 Maastricht € 87,080 6 Roermond € 90,419 
7 Stein € 86,180 7 Nederweert € 87,821 
8 Maasgouw € 84,629 8 Echt-Susteren € 87,030 
9 Roerdalen € 82,843 9 Maasgouw € 85,601 

10 Leudal € 82,733 10 Stein € 84,455 
11 Echt-Susteren € 80,644 11 Venlo € 84,172 
12 Voerendaal € 79,439 12 Voerendaal € 83,475 
13 Brunssum € 78,156 13 Sittard-Geleen € 82,575 
14 Venlo  € 76,476 14 Simpelveld € 82,071 
15 Kerkrade € 72,398 15 Nuth € 80,684 
16 Nederweert € 70,873 16 Beek € 80,421 
17 Nuth € 70,093 17 Roerdalen € 80,357 
18 Sittard-Geleen € 67,834 18 Leudal € 80,081 
19 Heerlen € 67,184 19 Landgraaf € 79,845 
20 Schinnen € 63,572 20 Heerlen € 77,837 
21 Simpelveld € 61,714 21 Brunssum € 77,569 
22 Landgraaf € 61,358 22 Schinnen € 74,102 
23 Onderbanken € 60,700 23 Kerkrade € 74,084 
24 Beek € 55,089 24 Onderbanken € 71,310 
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In this table, for each municipality, the mean market values before and after correcting for the features of 
the dwellings, are compared. As can be seen, for each of the 24 municipalities, the market value changes 
when correcting for the features of the dwellings. Not only the market value changes, but also the order. 
Again, the municipalities in the south of Limburg, score the lowest mean market value. Also the municipalities 
Roerdalen and Leudal (Midden-Limburg) score quite low. This could be an indication that these municipalities 
are also moving towards shrinkage. However, it should be noted that there are several groups (municipalities) 
that are not significant different from each other. Moreover, in some municipalities, there is only one 
complex that represents the mean market value of the whole municipality. Therefore, these results should 
be interpreted carefully. The reliability of the results will be further discussed in the next subparagraph.  
 
5.1.3. Reliability 
The three ANCOVA tests give significant results, which means that there are significant differences in the 
market value per COROP area, region and municipality. Also, most groups differ significantly from each other 
(with the exception of the municipalities). This results in the fact that it could be explained what groups (i.e. 
COROP area, regions and municipalities) differ from each other, and to what extent. However, the reliability 
of the results does not only depend on the significance of the output, but also on the fact whether the earlier-
mentioned assumptions are met. This will be investigated in this subparagraph.  

For all three models, it is tested whether these assumptions are met. Assumption 1, 2 and 3 are requirements 
for executing an ANCOVA test and these are thus met for all the variables. In the data preparation (paragraph 
4.3), all the outliers are declared as missing, which means that assumption 4 is also met.  
When looking at assumption 5, which is about the normal distribution of the dependent variable on each 
category of the independent variable (i.e. each COROP area, region or municipality), it appears that this 
assumption is only met for model 1 (with independent variable LOC.1_COROP). For the other two models, 
this assumption is violated. An option to correct for this assumption is a log transformation of the dependent 
variable MVA.1_MarkVal (Field, 2009). However, it appears that this makes no sense and in model 2 and 3, 
there are still not normal distributions.    
Assumption 6 is about the homogeneity of the variances, which could be checked with Levene’s test of 
equality of error variances (look at appendix H). As this value is significant for each of the three models, there 
is no homogeneity of the variances, which means that this assumption is violated.  
Assumption 7 and 9 are related and after testing all three models on these two assumptions, it appeared that 
these assumptions are not met. For none of the models, the covariates show a linear relationship with the 
market value on each group (COROP area, region and municipality) and also, there is no homogeneity of the 
regression slopes.  
With regard to assumption 8, for all three models, this assumption is met. 
To summarise, for model 1, six out of nine assumptions are met. For model 2 and 3, five out of nine 
assumptions are met.   

It could thus be stated that the results should be interpreted carefully (when considering the assumptions), 
although the results show no unrealistic values. This is especially the case for the third model (with 
independent variable LOC.4_Munic), which is least reliable, as there are a lot of differences in the group sizes 
and several groups are not significantly different from each other. For the other two models (with 
independent variables LOC.1_COROP and LOC.3_RegCBSStich), the results could be true, although the case 
of Maastricht-Mergelland should be better excluded.  
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5.2. Components responsible for regional differences 
As stated in subparagraph 4.1.2, the second analysis tries to give an answer on research question 6 and 
consists of checking what components of the market value have the highest influence on the market value 
and are thus expected to be most responsible for the differences in the market value. The analysis that has 
to be done in order to answer this research question, together with the results, will be described in this 
paragraph.  
 
5.2.1. Analysis 
In order to get an idea of what components of the market value (mainly) cause the regional differences in 
the market value, an analysis is needed in which the variable MVA.1_MarkVal (market value) could act as 
dependent variable and all the variables related to the components of the market value (all variables starting 
with MEP, OBD and MOP) could act as independent variables. The analysis that fits to these requirements is 
the multiple linear regression analysis. The multiple linear regression could be used in the case if it is desired 
to predict the value of a variable (in this case, the market value) on the basis of the value of two or more 
other variables (in this case, the components of the market value) (Laerd Statistics, 2013a).  

With the outcome of the multiple linear regression analysis, an equation could be set up in which the 
dependent variable (Y) could be predicted based on the sum of several independent variables (X), each having 
its own coefficient (b), plus a residual term (ε). In formula: 

𝑌 = 𝑏 + 𝑏 ∙ 𝑋 + 𝑏 ∙ 𝑋 +⋯+ 𝑏 ∙ 𝑋 + 𝜀 

When using a multiple linear regression analysis, the data has to meet several assumptions in order to give a 
valid result. According to Field (2009) and Laerd Statistics (2013a), these are the following assumptions: 
1. The dependent variable should be measured on a continuous scale (interval or ratio level). 
2. Two or more independent variables should be included, which could either be continuous or categorical. 

In the case of categorical variables, these have to be nominal dichotomous. 
3. The data must not show multicollinearity, which occurs in the case that two or more independent 

variables are highly correlated with each other.  
4. There should be independence of observations, thus no relationship between or within the groups.  
5. There needs to be a linear relationship between (a) the dependent variable and each of the independent 

variables and the dependent variable and the independent variables collectively.  
6. There needs to be homoscedasticity. 
7. There are no significant outliers, high leverage points or highly influential points.  
8. The residuals should be approximately normally distributed (Field 2009; Laerd Statistics, 2013a). 

Assumption 1 till 3 set requirements to the input data and it is thus important that these are met, before 
executing a multiple linear regression analysis. Assumption 1 and 2 could be checked without using SPSS. For 
assumption 3, input from SPSS is needed. The other assumptions could be checked during the analysis.  

In the multiple linear regression analysis, one dependent variable and two or more independent variables 
will be included. As stated, the dependent variable is MVA.1_MarkVal (market value) and has a scale level of 
measurement. This means that the first assumption is met. The independent variables are the components 
of the market value. All these variables are continuous or nominal dichotomous, which means that also the 
second assumption is met.  
The third assumption was that there is no multicollinearity, which means that two independent variables are 
highly correlated with each other. According to Field (2009), multicollinearity occurs at a correlation between 
two independent variables higher than 0.800. Therefore, a correlation matrix with all the independent 
variables (components) was set up in SPSS in order to check for multicollinearity. This correlation matrix 
shows that the following independent variables have a too high correlation and thus show multicollinearity 
(see table 5.4).  
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Table 5.4: Multicollinearity between the predictors in the multiple regression analysis 

MULTICOLLINEARITY BETWEEN PREDICTORS 
Variable 1 Variable 2 Correlation 
Increase of value with vacant possession Type rentable unit 0.824 
Building year Discount rate – raise of the object and market risk – 

maintenance intensity (score) -0.914 
Surface Market rent 0.842 
Points housing valuation system Market rent 0.820 
WOZ-value Value with vacant possession 0.876 
Value with vacant possession Market rent 0.802 
End value (based on valuation scenario) Present value of end value (based on valuation scenario) 0.991 

From these combinations, it has to be decided which of the two variables has to be excluded, in order to 
make sure that there are no too high correlations between the independent variables. This was done based 
on the correlation with the dependent variable. The one with the highest correlation with the market value 
was included in the model, the other one was excluded. This resulted in the exclusion of the following five 
variables:   
- Discount rate – raise of the object and market risk – maintenance intensity (building year has a higher 

correlation with the market value) 
- End value (present value of end value has a higher correlation with the market value) 
- Type rentable unit (increase of value with vacant possession has a higher correlation with the market 

value) 
- Market rent (value with vacant possession has a higher correlation with the market value) 
- WOZ-value (value with vacant possession has a higher correlation with the market value) 

With the remaining components, the multiple linear regression analysis was performed. In the following 
paragraphs, the results are presented and the reliability of the outcome is discussed. 
 
5.2.2. Results 
For testing what components of the market value are (mainly) responsible for the regional differences in the 
market value, the multiple regression analysis is executed. The method that was used was the stepwise 
method, which is about the step-by-step including independent variables, starting with the one with the 
highest correlation with the dependent variable (market value) and so on. After each step, the model is 
evaluated and if needed, variables were excluded from the model (Field, 2009). On forehand, SPSS has 
excluded the constant variables (variables that could take only one value), as these are no useful predictors. 
Taken into account the multicollinearity, the best model was created at the moment that the highest R2 was 
reached. After 22 iterations, the best model was created.  

The results of the multiple linear regression analysis are visible in appendix I. These show that the 
independent variables statistically significantly predict the dependent variable (market value). Moreover, the 
R2 value is 0.978, which means that the variance in the market value for 97.8 per cent could be explained by 
the independent variables. This is an almost perfect prediction. The results also give insight in the coefficients 
that are needed for the prediction of the market value based on the components of the market value, as well 
as the importance of the predictors in the model. These components with the corresponding coefficients are 
visible in table 5.5. 
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Table 5.5: Coefficients (multiple regression analysis – components market value) 

COEFFICIENTSa 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. 

 B Std. Error Beta   
22 (Constant) -6.224*104 5751  -10.82 0.000 

 Value with vacant possession 0.547 0.001 0.817 425.9 0.000 
 Actual contract rent 26.20 0.410 0.111 63.86 0.000 
 Operating costs - Conservation maintenance -9.051 0.129 -0.085 -70.20 0.000 
 Discount rate - raise of the object and market risk - 

TOTAL (based on valuation scenario) -5.352*105 1.056*104 -0.085 -50.66 0.000 
 Operating costs - Mutation maintenance 299.9 3.115 0.138 96.26 0.000 
 Building year 80.31 2.502 0.056 32.09 0.000 
 Discount rate - raise of the object and market risk - 

Limitation in ownership (score) 2.716*106 1.100*105 0.036 24.69 0.000 
 Present value of end value (based on valuation scenario) 0.206 0.008 0.044 27.23 0.000 
 Operating costs - Management costs -156.4 6.682 -0.033 -23.41 0.000 
 Surface 67.33 1.877 0.073 35.87 0.000 
 Increase of value with vacant possession -7.185*104 4866 -0.026 -14.76 0.000 
 Broken complex? (Yes/No) 1273 115.2 0.017 11.06 0.000 
 Discount rate - raise of the object and market risk - Cash 

flow active mutation (score) 7.550*105 4.418*104 0.020 17.09 0.000 
 Mutation probability 3.277*104 1935 0.020 16.94 0.000 
 Discount rate - raise of the object and market risk - Cash 

flow passive mutation (score) 5.057*106 3.125*105 0.017 16.18 0.000 
 Operating costs - Taxes, insurances and other business 

expenses - Municipal OZB (percentage of WOZ-value) 1.351*106 9.474*104 0.017 14.26 0.000 
 Regulated rentable unit? (Yes/No) -1842 191.2 -0.010 -9.634 0.000 
 Discount rate - raise of the object and market risk - 

Energy label (score) -4.022*105 6.394*105 -0.009 -6.290 0.000 
 Separated complex? (Yes/No) 558.5 106.1 0.008 5.262 0.000 
 Initial vacancy? (Yes/No) -1335 299.3 -0.004 -4.461 0.000 
 Points housing valuation system -6.433 2.103 -0.008 -3.058 0.002 
 Discount rate - raise of the object and market risk - 

Building type (score) 5.615*104 2.109*104 0.004 2.663 0.008 
a Dependent variable: Market value 

With these coefficients, an equation could be set up in which the market value could be predicted based on 
the components (each having its own coefficient) plus a residual term. When filling in the unstandardised b’s 
(as coefficients) and mean values for each component, the mean market value could be predicted.  

As can be seen, there are large differences between the components with regard to the size (and direction) 
of the unstandardised B’s. This is because of the fact that the unstandardised B’s take into account the size 
of the (mean) values of each component. Therefore, to know the importance of a predictor in the model, the 
unstandardised B for each component is multiplied by the mean of that component. In table 5.6, per 
predictor, the unstandardised B, the mean value and the product of these two are visible. 
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Table 5.6: Importance predictors (components market value) in regional differences 

IMPORTANCE PREDICTORS IN REGIONAL DIFFERENCES 
Model  Total ∆ Noord-

Limburg – 
Midden-
Limburg 

∆ Noord-
Limburg –
Zuid-
Limburg 

∆ Midden-
Limburg – 
Zuid-
Limburg 

∆ Region 
Venray – 
Parkstad 

 Unstandardised 
B 

Mean Unstand. 
B * Mean 

Difference 
Unstand. 
B * Mean 

Difference 
Unstand. 
B * Mean 

Difference 
Unstand. 
B * Mean 

Difference 
Unstand. 
B * Mean 

(Constant) -6.224*104             
Market value   8.927*104           
Value with vacant possession 0.547 1219*105 6.668*104 9782 2.491*104 1.514*104 2.869*104 
Actual contract rent 26.20 518.6 1.358*104 275.2 999.0 723.8 933.5 
Operating costs - Conservation 
maintenance -9.051 848.5 -7680 -582.0 -1698 -1116 -1907 
Discount rate - raise of the 
object and market risk - TOTAL 
(based on valuation scenario) -5.352*105 0.078 -4.196*104 119.2 2382 2263 2677 
Operating costs - Mutation 
maintenance 299.9 57.03 1.710*104 -551.0 1349 1900 1924 
Building year 80.31 1980 1.590*105 -14.45 -171.0 -156.6 -96.37 
Discount rate - raise of the 
object and market risk - 
Limitation in ownership (score) 2.716*106 4.180*10-4 1135 -350.3 -594.8 -244.5 -568.9 
Present value of end value 
(based on valuation scenario) 0.206 1.414*104 2912 358.2 504.6 146.4 191.4 
Operating costs - Management 
costs -156.4 417.7 -6.535*104 -43.15 -460.8 -417.6 -587.0 
Surface 67.33 88.38 5950 589.5 1479 889.7 1394 
Increase of value with vacant 
possession -7.185*104 0.020 -1454 -211.0 -733.8 -522.8 -568.2 
Broken complex? (Yes/No) 1273 0.020 25.02 25.46 12.73 -12.73 -25.46 
Discount rate - raise of the 
object and market risk - Cash 
flow active mutation (score) 7.550*105 0.002 1832 -108.5 -511.9 -403.4 -521.2 
Mutation probability 3.277*104 0.020 643.9 -63.48 -69.68 -6.194 -199.2 
Discount rate - raise of the 
object and market risk - Cash 
flow passive mutation (score) 5.057*106 7.660*10-6 38.73 25.38 19.87 -5.512 18.10 
Operating costs - Taxes, 
insurances and other business 
expenses - Municipal OZB 
(percentage of WOZ-value) 1.351*106 0.001 1927 217.0 -553.5 -770.5 -483.9 
Regulated rentable unit? 
(Yes/No) -1842 0.980 -1805 0.000 0.000 0.000 18.42 
Discount rate - raise of the 
object and market risk - Energy 
label (score) -4.022*105 0.001 -432.0 24.98 -17.42 -42.40 -46.38 
Separated complex? (Yes/No) 558.5 0.110 61.43 11.17 11.17 0.000 11.17 
Initial vacancy? (Yes/No) -1335 0.010 -13.35 -13.35 0.000 13.35 -13.35 
Points housing valuation 
system -6.433 147.6 -949.5 -52.36 -172.0 -119.7 -183.0 
Discount rate - raise of the 
object and market risk - 
Building type (score) 5.615*104 0.003 181.1 -12.75 -74.00 -61.25 -80.34 
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When summing up the product of the unstandardised B and the mean of all components (and the constant), 
the mean market value could be determined. Thus, the product of each component indicates the importance 
of that component in predicting the market value. As can be seen, the highest products are respectively those 
of the variables building year, value with vacant possession, management costs and DCF total (abbreviation 
of discount rate – raise of the object and market risk – TOTAL). Although the variables WOZ-value and market 
rent are excluded from the model because of multicollinearity, it should be noted that the variables WOZ-
value and the market rent also could have an important role in the prediction of the market value, as these 
were highly correlated with the value with vacant possession.   
After that, again the product of the unstandardised B and the mean per independent variable is taken, but 
now for the COROP area and the regions separately. In order get an idea of what components are responsible 
for the regional differences in the market value, these products are pairwise compared. This means that for 
each pairwise comparison, the difference in the product is taken per predictor. In table 5.6, the results of 
these pairwise comparisons are visible. For the three COROP areas, all possible pairwise comparisons are 
made. With regard to the regions, only the two regions with the highest (region Venray) and the lowest 
(Parkstad) mean market value, are compared. This is because of the fact that otherwise, 21 comparisons had 
to be made. As region Venray is located in Noord-Limburg and Parkstad in Zuid-Limburg, it is expected that 
this pairwise comparison shows more or less the same differences as in the pairwise comparison between 
Noord-Limburg and Zuid-Limburg.  

As is visible, for each pairwise comparison, the variable value with vacant possession has by far the largest 
share in the difference in the market value per region. In the pairwise comparison between COROP areas 
Noord-Limburg and Zuid-Limburg and the pairwise comparison between region Venray and Parkstad, the 
difference in the product of the value with vacant possession is much larger than for example in the pairwise 
comparison between COROP areas Noord-Limburg and Midden-Limburg. This shows that the value with 
vacant possession is most responsible for the fact that the mean market value in Noord-Limburg (and 
Midden-Limburg) is much higher than in Zuid-Limburg. The same applies to the comparison between region 
Venray and Parkstad.  
Other important components that show large differences in the pairwise comparisons are DCF total, 
conservation maintenance, mutation maintenance and surface. For these variables, it also applies that these 
all show larger differences in the pairwise comparison between Noord-Limburg and Zuid-Limburg (and region 
Venray and Parkstad) as well as between Midden-Limburg and Zuid-Limburg, than when comparing Noord-
Limburg and Midden-Limburg. From table 2.3 (paragraph 2.3), it appeared that – according to the literature 
– the variables value with vacant possession and DCF-total indeed could cause regional differences in the 
market value. However, this was not the case for the variables surface, conservation maintenance and 
mutation maintenance. There has thus to be searched for another explanation for this. When looking at the 
mean values for these variables, it appeared that these mean values were much lower in Zuid-Limburg than 
in the other two COROP areas. This shows thus that these variables have had an influence on the regional 
differences in the mean market value, although this could not directly be related to demographic decline.  

It can thus be stated that there are a lot of variables (components) that are needed to predict the market 
value, but most of these only have a very small share in explaining the regional differences in the market 
value. The regional differences are mainly caused by the component value with vacant possession, although 
it should be noted that this variable is highly correlated with the variables WOZ-value and market rent. It is 
thus possible that these also play an important role in the explanation of the regional differences in the 
market value. In line with what was expected, the variables that were most responsible for the regional 
differences, have a higher value in Noord-Limburg and Midden-Limburg, than in Zuid-Limburg (shrinking 
region). 
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5.2.3. Reliability 
The multiple linear regression model gives a statistically significant output and the variance in the dependent 
variable could be explained by the independent variables for 97.80 per cent, which is a very high share. Also, 
the most important predictors in explaining the regional differences in the market value are determined. 
However, the reliability of the results does not only depend on the significance of the output, but also on the 
fact whether the earlier-mentioned assumptions are met.  This will be tested in this subparagraph.  

As the first two assumptions set requirements for executing a multiple linear regression, these assumptions 
are met for all the 23 variables (one dependent variable, 22 independent variables). The same applies to 
assumption 3 (multicollinearity). In subparagraph 5.2.1, all the correlations higher than 0.800, are deleted, 
which means that this assumption is met.  
The fourth assumption could be measured with the Durbin-Watson statistic. This statistic could take a value 
between 0 and 4. If the Durbin-Watson statistic has a value close to 2 (and between 1 and 3), there is 
independence of observations. As can be seen in appendix I, the Durbin-Watson statistic for this model 
amounts 0.505, which means that there is no independence of observations. This results in a violated fourth 
assumption. This is actually logical, as there are also complexes that are more related than others (think of 
location and building year).  
With regard to the fifth assumption (linearity), this assumption is met. There exists a linear relationship 
between the dependent variable and each of the independent variables, as well as between the dependent 
variable and the independent variables collectively.  
When looking at assumption 6, which is about homoscedasticity, this assumption is met.  
Moreover, there are no significant outliers, high leverage points or highly influential points. In the data 
preparation (paragraph 4.3), all the outliers are declared as missing and the data is also checked on high 
leverage points and highly influential points, which means that assumption 7 is also met.  
The last assumption (assumption 8) is about the normal distribution of the residuals. When looking at the 
normality plots, it appears that this assumption is also met.  

In short, only the fourth assumption (independence of observations) is violated. The other seven assumptions 
are met. This means that the results should be interpreted carefully, although there is a large chance that the 
results may be true. However, it should be noted that because of multicollinearity, several predictors were 
deleted from the model (think of the market rent and the WOZ-value). It is thus possible that these also have 
had a large role in the explanation of the regional differences in the market value.  
 

5.3. Explaining differences in terms of aspects demographic decline  
As stated in subparagraph 4.1.3, the third analysis is about research question 7 and consists of checking what 
aspects of demographic decline have the highest influence on the market value and to what extent these are 
responsible for these differences. The analysis that has to be done in order to answer this research question, 
together with the results, are described in this paragraph.  
 
5.3.1. Analysis 
To know to what extent the regional differences in the market value could be explained in terms of the 
aspects of demographic decline, an analysis is needed in which MVA.1_MarkVal (market value) act as 
dependent variable and the variables related to the aspects of demographic decline as independent 
variables. As appeared from paragraph 5.1, in which the regional differences in the market value are studied, 
correcting for the features of the dwellings give significant differences in the market value. Therefore, to be 
able to determine the “pure” effect of the aspects of demographic decline, also the features of the dwellings 
should be included.  
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However, these variables are measured on different levels. For example, the features of the dwellings are 
measured on the level of a single rentable unit, whereas the variables related to the aspects of demographic 
decline are measured on the level of the municipality or even on the level of the neighbourhood. This means 
that a quantitative analysis like the multiple linear regression analysis is not possible. Therefore, it is decided 
to perform a qualitative analysis instead of a quantitative analysis.  

The qualitative analysis for checking to what extent the regional differences in the market value could be 
explained in terms of the aspects of demographic decline, is based on the categorisation that was made in 
chapter 3 (table 3.3). In that chapter, six aspects of demographic decline were determined, which are related 
to the following subjects: population, households, ageing, dejuvenation, housing demand and liveability. 
Based on this, it was determined to what extent each different aspect of demographic decline was applicable 
in what municipality. Per aspect of demographic decline, four categories were made in which each 
municipality could be subdivided. Also a total average score was calculated. This means that all six separate 
scores were summed up and thereafter divided by six. After that, based on the total average score, the 
municipalities were again categorised in the four categories.  
The next step was to compare the mean market values for each category. The results of this analysis are 
described in the following paragraph.  
 
5.3.2. Results 
To explain to what extent the aspects of demographic decline were responsible for the regional differences, 
a comparison of the mean market values has been made. This was done for the overall (total) categorisation 
of the aspects of demographic decline. This yields that for the categorisation of all municipalities as 
determined in the last column of table 3.3, the mean market value per category is calculated. To be able to 
look for the “pure” effect of the aspects of demographic decline, the mean market value per municipality 
after correcting for the features of the dwellings, is used. These mean market values were the result of the 
analysis belonging to research question 5 (paragraph 5.1). After that, the mean market values per category 
are compared. This is displayed in table 5.7. 

Table 5.7: Mean market value per category – all aspects together 

TOTAL 
Category Mean market 

value (corrected 
for features 
dwellings) 

N   
munici-
palities 

N 
rentable 
units 

1. Large decline € 78,521 5 2134 
2. Smaller decline  € 82,126 13 5525 
3. Stagnation € 94,390 6 15309 

As can be seen in this table, there are large differences in the mean market value per category. A more 
extensive version of this table is visible in appendix J. As was expected, the mean market value is the lowest 
in category 1, in which the municipalities fall that suffer most from demographic decline. The highest mean 
market value is for the municipalities that fall in the third category, which is the category of stagnation. These 
municipalities do not suffer from demographic decline, but they are also not growing. None of the 
municipalities falls in category 4 (increase). 

Because of the fact that there are indeed large differences in the mean market value between regions that 
fall in category 1 (large decline), category 2 (smaller decline) and category 3 (stagnation), a more detailed 
study is performed. This yields that for each of the six aspects of demographic decline, a separate 
categorisation is made in order to look for the effect per aspect of demographic decline. A summary of these 
results is visible in table 5.8 till table 5.13. The total results are displayed in appendix J.  
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For the comparison of the mean market values per aspect of demographic decline, the categorisation as 
determined in chapter 3 (table 3.3), was used.  
With regard to the aspect population (table 5.8), it can be seen that the municipalities that have a large 
population decline (category 1), also have the lowest mean market value. However, in the other three 
categories, there is no logical order with regard to the mean market value. For example, the mean market 
value for the municipalities that have a smaller population decline is higher than the mean market value for 
the municipalities that have a stagnating or even increasing number of inhabitants. This could be due to the 
fact that category 3 and 4 both consist of only one municipality. Thus, only one municipality determines the 
mean market value of a whole category, which could give a distorted image of the reality.  
The aspect households (table 5.9) shows a logical order. The more decreasing the number of households, the 
lower the mean market value. This means that the mean market value is the lowest for the municipalities 
with a large household decline, and the highest for the municipalities in which the number of households is 
increasing.  
Regarding the aspects dejuvenation (table 5.10) and ageing (table 5.11), it first should be noted that there is 
a difference in categorisation between these two aspects. The aspect ageing assumes an increasing number 
of seniors, which means that an increase is undesired and could thus be related to an aspect of demographic 
decline. For the aspect dejuvenation, the reverse is true: a decreasing number of young people is related to 
an aspect of demographic decline and has thus the same categorisation as the other aspects. When looking 
at these two aspects, it appears that for both aspects, all municipalities fall in the first category (large 

Table 5.8: Mean market value per category – aspect 
population 

POPULATION 
Category Mean market 

value (corrected 
for features 
dwellings) 

N   
munici-
palities 

N 
rentable 
units 

1. Large decline € 80,873 16 7332 
2. Smaller decline € 94,908 6 12160 
3. Stagnation € 92,434 1 2480 
4. Increase € 90,419 1 996 

 

Table 5.9: Mean market value per category – aspect 
households 

HOUSEHOLDS 
Category Mean market 

value (corrected 
for features 
dwellings) 

N   
munici-
palities 

N 
rentable 
units 

1. Large decline € 80,980 15 6500 
2. Smaller decline € 81,389 2 940 
3. Stagnation € 84,172 1 219 
4. Increase € 94,390 6 15309 

 
Table 5.10: Mean market value per category – aspect 
dejuvenation 

DEJUVENATION 
Category Mean market 

value (corrected 
for features 
dwellings) 

N   
munici-
palities 

N 
rentable 
units 

1. Large decline € 83,766 14 9693 
2. Smaller decline € 94,493 10 13275 

 

 
Table 5.11: Mean market value per category – aspect ageing   

AGEING 
Category Mean market 

value (corrected 
for features 
dwellings) 

N   
munici-
palities 

N 
rentable 
units 

1. Large increase € 88,087 17 16892 
2. Smaller increase € 95,189 7 6076 

 
Table 5.12: Mean market value per category – aspect housing 
demand 

HOUSING DEMAND 
Category Mean market 

value (corrected 
for features 
dwellings) 

N   
munici-
palities 

N 
rentable 
units 

1. Large decline € 79,439 10 4065 
2. Smaller decline € 82,952 7 3375 
3. Stagnation € 97,169 2 4671 
4. Increase € 92,988 5 10857 

 

Table 5.13: Mean market value per category – aspect 
liveability 

LIVEABILITY 
Category Mean market 

value (corrected 
for features 
dwellings) 

N   
munici-
palities 

N 
rentable 
units 

1. ↓ score,             
    ↓ development € 79,200 2 1018 
2. ↓ score,             
    ↑ development € 76,772 2 713 
3. ↑ score,             
    ↓ development € 93,692 10 13475 
4. ↑ score,             
    ↑ development € 86,120 10 7762 
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decline/increase) or in the second category (smaller decline/increase). This means that all municipalities 
suffer to some extent from dejuvenation and ageing. For both aspects, the mean market value is lower in 
category 1 than in category 2.  
The aspect housing demand (table 5.12), which is about whether the need for houses will change in the 
future, also shows the lowest mean market value in category 1, followed by a mean market value that is a bit 
higher in category 2. However, the mean market value in category 3 (stagnating demand for housing) is higher 
than the mean market value in category 4 (increasing demand for housing. Again, this could be due to the 
fact that category 3 consists of only two municipalities, which together determine the mean market value in 
that category.  
The last aspect, liveability (table 5.13), is a bit different from the others, as this aspect has another 
categorisation than the other five aspects. In this categorisation, no logical order with regard to the mean 
market value is visible. For example, in category 1, in which the municipalities fall that have the lowest score 
regarding the (development of the) liveability score, the mean market value is higher than in category 2, 
where the liveability score is lower than the national average, but is positively developed compared to 2012. 
Also, in category 3, where the liveability score is higher than the national average, but is negatively developed 
compared to 2012, the mean market value is higher than in category 4. Although no logical order with regard 
to the mean market value is visible, it must be noted that the liveability is an aspect that should be measured 
on a lower scale (on the level of the district or even neighbourhood). Within a municipality, the liveability 
score could vary greatly. It is therefore quite logical that the liveability score per municipality shows no logical 
order with regard to the mean market value. 

To summarise, for all aspects besides the liveability, the mean market value is the lowest in category 1 (large 
decline). This shows that there is a large chance that these aspects have had an effect on the mean market 
value per municipality. For the aspects households, dejuvenation and ageing, it applies that the larger the 
decline, the lower the mean market value. For the aspects population and housing demand, this also applies 
to some extent, with the exception of the categories 3 and 4 (stagnation and increase). In both cases, the 
mean market value in category 3 is higher than in category 4, while the reverse was expected. However, it is 
important to look at the number of municipalities that determine the mean market value per category. In 
some cases, the mean market value is determine by only one municipality. Regarding the liveability, this 
aspect appears not to have a large effect on the mean market value.   
 
5.3.3. Reliability 
In this case, no statistical data analysis is performed. Therefore, there are no assumptions that set 
requirements to the data and that thus have to be met. However, for the comparison of the mean market 
values per municipalities, the mean market values after correcting for the features of the dwellings, are used. 
These were the result of the third ANCOVA test as performed in paragraph 5.1. Although this ANCOVA test 
gave a significant output, not all the assumptions were met. Therefore, the mean market values that were 
used for the comparison related to the aspects of demographic decline, should be interpreted carefully.  
It is also important to keep in mind that only the aspects were analysed of which was expected that they 
could have an influence on the market value. Probably there are much more factors that have caused these 
regional differences, but were not taken into consideration in this study. Think for example aspects that are 
hardly measurable like the number of facilities or opportunities for education and employment. This is 
another reason to be careful with the interpretation of the results.  
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5.4. Conclusion  
In this chapter, the three analyses belonging to research question 5, 6 and 7 are performed and the results 
were interpreted. In this paragraph, the main results of the analyses were summarised.  

The first analysis (research question 5) was about studying the differences in the market value between the 
regions, considering the correction for the features of the dwellings. This analysis gave statistically significant 
differences between the market values before and after correcting for the features of the dwellings. 
Moreover, there is a statistically significant difference between the market value in COROP areas Noord-
Limburg, Midden-Limburg and Zuid-Limburg. The market value in Zuid-Limburg is considerably lower than 
those in Noord-Limburg and Midden-Limburg, which is in line with the expectations that the market value of 
dwellings is lower in the shrinking regions. 

When going to a lower scale, the regions in Zuid-Limburg (Parkstad and Westelijke Mijnstreek) also score the 
lowest. Maastricht-Mergelland is also located in Zuid-Limburg, but as Wonen Limburg has only one complex 
in this region, this outcome should be interpreted carefully. When comparing the mean market value 
between the different municipalities, it appeared that this could hardly be done, as not all the municipalities 
show statistically significant differences. Nevertheless, it seemed that the municipalities in Zuid-Limburg 
indeed score lower. 

In the second analysis (research question 6), it was studied what components of the market value were 
mainly responsible for the regional differences in the market. From this analysis, it appeared that there are 
22 components needed to significantly predict the market value. Of these 22 components, the variable value 
with vacant possession was most responsible for the regional differences in the market value. Although the 
variables market rent and WOZ-value were excluded from the model, it is expected that these also have a 
large share in explaining the regional differences because of the high correlation with the value with vacant 
possession. Other relevant variables were DCF total, conservation maintenance, mutation maintenance and 
surface.  

In the last analysis (research question 7), it was tried to explain the regional differences in the market value 
in terms of the aspects of demographic decline. This was done by comparing the mean market values (after 
correcting for the features of the dwellings) on all aspects of demographic decline collectively, but also on 
each aspect separately. From the total score, it appeared that the more aspects of demographic decline are 
applicable in a municipality, the lower the mean market value is. The comparison of the mean market values 
on each aspect separately showed that for all aspects besides liveability, the mean market value was the 
lowest in the municipalities the have the largest decline. For the aspect liveability, it seemed that this aspect 
does not have a large effect on the regional differences in the mean market value.   
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6. Conclusions and recommendations 
In this final chapter, conclusions will be drawn and the research questions are answered. Also, 
recommendations will be given to different parties. Lastly, the process has been evaluated and suggestions 
will be given for further research.   
 

6.1. Conclusion 
The position of several housing associations in shrinking regions is under pressure and because of the stricter 
rules associated with the new Housing Act, this has even been strengthened. On the one hand, these housing 
associations have an important social role in these regions, but on the other hand, they have an unfavourable 
(financial) position compared to other housing associations. Therefore, the aim of this research was to gain 
insight in how the potential regional differences in the market values of the properties of a housing 
association in the province of Limburg could be explained in terms of the aspects of demographic decline in 
Limburg. To be able to fulfil this goal, several research questions were answered in this research. In this 
paragraph, the answering of the research questions is described.  

To get an idea of the regional differences in the market value, it was first needed to gain more insight in the 
valuation process of the market value and what components are needed for the underlying calculation. There 
are three types of components: the macro-economic parameters, the object data and the model parameters. 
Of these three types, especially the model parameters were expected to cause regional differences in the 
market value. Thus, these had to be studied more extensively. 
After that, the aspects of demographic decline were studied. According to the literature, the main aspects 
associated with demographic decline of which was expected that they could have an influence on the market 
value, could be subdivided into two groups: the demographic aspects and the locational aspects. The 
demographic aspects are the aspects related to population, households, dejuvenation and ageing. These 
aspects are actually the causes of demographic decline. The locational aspects are the aspects related to the 
demand for housing, the liveability of the area, the level of facilities and the opportunities for education and 
employment. These aspects could be seen as the consequences of demographic decline.  
To be able to study the regional differences in the market value, the province of Limburg was categorised 
into regions. This categorisation is based on the categorisation that is used by Statistics Netherlands and 
Stichting Neimed, but also the portfolio of Wonen Limburg is considered. This means that only the regions 
and municipalities in which Wonen Limburg has properties, are taken into account. This study showed that 
the province of Limburg could be categorised on three different levels: the categorisation assumes that there 
are 3 COROP areas, 7 regions and 24 municipalities.  
Based on the aspects of demographic decline and the categorisation that was made, all municipalities per 
region were categorised on each aspect of demographic decline. From this analysis, it could be concluded 
that in almost every municipality, at least one of the aspects of demographic decline was applicable. Only the 
municipality of Roermond has none of the aspects. In the municipality of Heerlen, all aspects of demographic 
decline were applicable. Especially the municipalities in Zuid-Limburg showed a (large) decline on most 
aspects. This is in line with the fact that all regions in Zuid-Limburg are assigned as shrinking regions.  
The next step was to compare the mean market values per region, taken into consideration the correction 
for the features of the dwellings. From this, it appeared that there are large differences in the market value 
per region. Regarding the comparison of the mean market values between the COROP areas, it could be 
concluded that the mean market value in COROP area Zuid-Limburg is considerably lower than those in 
Noord-Limburg and Midden-Limburg. When looking at the differences on a lower (regional) scale, it could be 
stated that the regions in the south of Limburg (shrinking regions) also score the lowest. This corresponds to 
the fact that the market value in shrinking regions is lower.  
The components of which it appeared that they are needed to calculate the mean market value, were used 
in order to look what components are responsible for the regional differences in the market value. The 
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analysis showed that there were 22 components needed for the prediction of the market value. The formula 
that could be set up with these 22 components, gave a good and quite reliable approximation of the mean 
market value. Therefore, this formula could thus be a useful tool to predict the market value on an easy and 
fast way. Most of these 22 components only had a small share in explaining the regional differences in the 
market value. However, the variable value with vacant possession was most responsible for the regional 
differences in the market value. Although the variables market rent and WOZ-value were excluded from the 
model because these were too much related to the value with vacant possession, it is expected that these 
also have a large share in explaining the regional differences. Thus, more insight is needed into how the 
values of these components are determined and what aspects have an influence on these components. This 
makes it easier to steer on these components. As the mean market values are indeed lower in the shrinking 
regions, the regions in Zuid-Limburg should get priority.   
On the basis of the categorisation that was made related to the extent to which each region or municipality 
suffers from demographic decline, the mean market values (after correcting for the features of the dwellings) 
were calculated and compared. In general, from this analysis it could be concluded that the more a 
municipality suffers from demographic decline, the lower the market value is. This was the case for all studied 
aspects, except the liveability. A possible explanation for this could be the fact that the liveability score within 
a municipality could vary greatly; the liveability should therefore be measured on a lower scale (on the level 
of a district or neighbourhood, instead of on the level of a municipality).  

The previous section describes the main conclusions from all separate research questions. Based on these, 
the following main research question could be answered: 

How could the (potential) regional differences in the market value of the properties of a housing association 
in the province of Limburg be explained in terms of the aspects of demographic decline in Limburg? 

To conclude, there were large differences in the market value between the different regions. Because the 
mean market values were corrected for the features of the dwellings, the “pure” effect of the location on the 
market value could be investigated. It appeared that especially in (the regions in) Zuid-Limburg, which are 
assigned as shrinking regions, the mean market values are significantly lower. This shows that the location 
has a large effect on the mean market value. The regional differences are mainly caused by the component 
value with vacant possession (and probably the components market rent and WOZ-value). When looking at 
the aspects of demographic decline, it appears that the more a region suffers from demographic decline, the 
lower the market value is. Thus, it could be stated that the aspects of demographic decline indeed have an 
influence on the market value of social rented dwellings in the province of Limburg.  
 

6.2. Recommendations 
The research has shown that there are indeed large regional differences in the market value. It is also studied 
what components mainly have caused these differences and it came also forward that the aspects of 
demographic decline have an influence on the mean market value. Keeping this in mind, several 
recommendations could be given to different parties. First, the recommendations for housing associations 
will be given, followed by the recommendations for policy makers. After that, the recommendations for 
social-demographers are dealt. Lastly, the recommendations for other investors like institutional investors 
and project developers will be covered. 
 
6.2.1. Housing associations 
Although the research is executed based on the data of one specific housing association in the province of 
Limburg, the results are also relevant for other housing associations. The results are not only relevant for 
housing associations in shrinking regions, but also for housing associations in anticipating regions and other, 
non-shrinking regions. Therefore, recommendations are given that could be relevant for all housing 
associations.   
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It is clear that the mean market value of (social) rented dwellings in shrinking regions is considerably lower, 
which was in line with the different aspects of demographic decline. This means thus that housing 
associations in shrinking regions are indeed negatively affected. This research could give important 
implications for these housing associations, as directions are given how to manage their housing stock. It 
appeared that the more a region suffers from demographic decline, the lower the market value is. Because 
of the important social role that housing associations have in shrinking regions, cooperation with 
municipalities is essential in order to deal with the decline. For a housing association in a shrinking region, it 
is difficult to tackle aspects of demographic decline like a decreasing number of inhabitants or households.  
However, there are serious problems with regard to the ageing and dejuvenation of the population, resulting 
in a mismatch between supply and demand on the housing market. Moreover, the decreasing demand for 
housing in most shrinking regions (and to a lesser extent in anticipating regions) indicates that the focus 
should lay on improving the current stock. Keeping this in mind, housing associations in these regions could 
think of transforming a part of the stock to houses that are suitable for seniors.  
Because of the fact that the new Housing Act prescribes strict rules with regard to investing in the liveability 
in which they operate, housing associations should make performance agreements with municipalities. In 
these performance agreements, it could be specified what exactly will be done to ensure good liveable areas. 
Actually, a collaboration between all the involved parties (other housing associations, municipalities, private 
investors, etc.) is needed to make sure that the liveability of the areas is good.     
To improve the unfavourable (financial) position, housing associations should mainly steer on the 
components of which appeared that these were most responsible for the regional differences in the mean 
market value: the value with vacant possession (and the market rent and WOZ-value). Moreover, the costs 
for maintenance also appeared to have a significant influence. Especially the regions that score the lowest 
on these components, should get priority. These are the regions in Zuid-Limburg (shrinking regions). All in all, 
the advice for housing associations in shrinking regions is thus that they could better invest in improving the 
quality (and thereby the value) of the current stock, than focusing on the purchase of new units. Improving 
the quality of the current stock could be done by means of (non-)planned maintenance and renovation.  

The problems of the ageing and the dejuvenation of the population are not only visible in shrinking and 
anticipating regions, but also in other, non-shrinking regions (although to a lesser extent). Therefore, it is also 
relevant for other housing associations to respond to their demand for housing. Moreover, not only shrinking 
and anticipating regions have problems with the liveability. Thus, also for other housing associations it is 
advised to collaborate with all involved parties to maintain or, if needed, to improve the liveability.   

Next to this, the market valuation process is a very complex and time-consuming activity for a lot of housing 
associations. This applies more for housing associations in shrinking regions than for other housing 
associations, as those in shrinking regions must value by means of the full version. The research has shown 
what the most important components are, but also what components have a negligible effect on the market 
value. This is useful information for housing associations and contributes to making the valuation process 
more efficient: housing associations should mainly focus on determining the value of the components that 
appeared to be most important (e.g. value with vacant possession). Other, less important components (e.g. 
broken complex) should not deserve too much attention. This means that in the full version, the housing 
associations and the external valuers should especially reach agreement about the value of the most 
important components, rather than others. However, it should be noted that all the components of the 
market value must be correct and traceable, as all data must be verified and approved by an accountant. It 
is therefore important to agree on this with the accountant. Lastly, the formula that could be set up as a 
result of the multiple linear regression could be very useful to predict the market value on the portfolio level.  

Thus, this research could form a useful tool for housing associations in especially shrinking regions, but also 
for housing associations in other, non-shrinking regions. Several options were given how to deal with the 
demographic decline, but it is also covered how to make the market valuation process more efficient.  



84 
 

6.2.2. Policy makers 
The recommendations for policy makers could be subdivided into recommendations for the national 
government and for municipalities. 
 
National government 
Because of the strict rules that are associated with the new Housing Act, especially the housing associations 
in shrinking regions are negatively affected. However, the literature suggests that the intervention of housing 
associations in these regions is essential in order to keep them liveable and to prevent them from further 
decline. This, together with the fact that the market value in these regions is significantly lower, results in the 
fact that the rules for housing associations in those regions should be less strict. Especially in the field of 
housing allocation and liveability, this is needed in order to attract people to these areas. This should be more 
embedded in the Housing Act than is currently the case. Thus, for housing associations in regions with a 
relaxed housing market, the rules (with regard to allocation and liveability) must be less strict. For these 
regions, it is hard to attract people and if there are restrictions with regard to the allocation of dwellings and 
investing in the liveability, this makes it even harder. On the other hand, for housing associations in regions 
where the housing market is tight, rules must be strict. Moreover, it is desired that the manual Handboek 
modelmatig waarderen marktwaarde gives housing associations that value by means of the full version more 
room for its own interpretation. This means that it is desired that there more degrees of freedom with regard 
to the determination of the values of the components. 
 
Municipalities 
Municipalities, together with housing associations, have an important social role in shrinking regions. 
Although housing associations in shrinking regions have an unfavourable financial position, their intervention 
is of crucial importance. However, the resources of housing associations are limited because of the strict 
rules from the new Housing Act. Hence, an active role of municipalities is needed in these regions, in order 
to keep the shrinking regions liveable. Investing in maintaining facilities is therefore important. Actually, 
municipalities, housing associations and other (private) parties that are active on the housing market in 
shrinking regions should work closely together to keep the areas liveable and to make sure that there are 
enough houses of sufficient quality that meet the needs of the changing market. Think for example of the 
increasing demand for houses for seniors.  
 
6.2.3. Social-demographers 
Because of the fact that the situation in every shrinking region is different and the situation changes very 
fast, it is important that social-demographers keep performing research into this field. Also, at this moment, 
it is expected that the situation with regard to demographic decline in the future will be less severe than was 
originally expected. Therefore, close monitoring of the development of demographic decline is very 
important. This applies for the current shrinking regions, but also for regions that should anticipate on 
shrinking. In this way, a clear (and updated) overview could be created of the current and future situation 
with regard to demographic decline.  
 
6.2.4. Other investors 
Besides housing associations and municipalities, it is also important for other investors (like institutional 
investors and project developers) to invest in those areas. Most of time, these parties build, sell and 
disappear. In contrast to housing associations, these parties do not stay to manage and to invest in the areas 
where they have built. It is therefore essential that also institutional investors and project developers keep 
investing in those areas, in order to make shrinking regions more attractive. By focusing on fewer dwellings 
of higher quality, also the (market) value of other properties could increase. This does not only apply for 
residential units, but also for healthcare properties and commercial real estate.  
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6.3. Evaluation 
The research and underlying analyses have shown relevant and significant results. The outcome seems 
realistic and no unexpected issues came forward. This means that the research has met the expectations. 
Moreover, the findings and assertions could be well substantiated on the basis of the literature. Also, the 
dataset that was used was verified by an accountant and the valuation process is done based on the full 
version, which means that the input from external valuers was taken into account. However, there are still 
several limitations to the research. These will be covered in this paragraph. After the discussion of the 
shortcomings, suggestions for further research will be given.  
 
6.3.1. Limitations 
One of the limitations of the research is that the used data was derived from only one specific housing 
association in Limburg: Wonen Limburg. It is therefore the question to what extent the results of this research 
are applicable to other housing associations (in shrinking regions). In other words: to what extent is housing 
association Wonen Limburg representative for other housing associations? Thus, to make the results more 
accurate and reliable, input data from other housing associations (in shrinking regions) is desired.  

Another limitation is related to the assumptions of the ANCOVA analyses and the multiple linear regression 
analyses. In both cases, not all assumptions are met, which means that the results should be interpreted 
carefully. However, it should be noted that in the case of real-world data, this is not uncommon.  

Related to the analysis in which the mean market value is compared on each aspect of demographic decline, 
also a limitation could be assigned. Because of the fact that not all data was measured on the same scale, it 
was decided to perform a qualitative analysis instead of a quantitative analysis. However, a qualitative 
analysis is less powerful and only the aspects were included of which appeared from the literature that these 
could have an influence on the market value. This analysis does not show how much of the variance in the 
market value could be explained by the aspects of demographic decline, which is very relevant information 
in this case. This could only be measured by means of a quantitative analysis (e.g. multiple linear regression 
analysis). Therefore, it is not known whether the included aspects are indeed the aspects that were relevant 
in explaining the regional differences in the market value. Thus, this analysis has no statistical basis, which 
should be kept in mind by interpreting the results.  
A limitation related to this was the fact that in this analysis, the mean market value was compared for the 
liveability score on the level of the municipality. However, the liveability score within a municipality could 
vary greatly and therefore, the liveability score could better be measured on the level of the district or even 
on the level of the neighbourhood.  

The last limitation of the research is based on the fact that this research is a snapshot. Over time, 
demographic data are constantly changing. As example, at this moment, it is expected that the situation with 
regard to demographic decline in the future will be less severe than was originally expected. Moreover, the 
market values of the real estate are reassessed annually. There is thus a chance that within a few years, the 
used data are changed completely.  
 
6.3.2. Further research 
Based on the conclusions and the evaluation of the research, several directions could be given for further 
research.  

One suggestion for further research is to use data from more housing associations in order to be able to make 
comparisons. It could be an interesting point of research to compare the mean market values from housing 
associations in different shrinking regions, in order to investigate whether the market value shows the same 
trend as it does in the province of Limburg. It could also be interesting to compare the mean market values 
of different housing associations in the province in Limburg, to increase the accuracy and reliability of this 
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research. Moreover, with the data of other housing associations, it could be tested whether the formula as 
determined in the multiple linear regression analysis, also could be used to make predictions of the market 
value of other housing associations.  

As stated in subparagraph 6.3.1, it was decided to perform a qualitative analysis for comparing the mean 
market values on each of the aspects of demographic decline. This was because of the fact that a quantitative 
analysis like a multiple linear regression analysis was not possible, as the variables were measured on 
different scales. However, a quantitative analysis would be more powerful. Therefore, a suggestion for 
further analysis is to perform a quantitative multi-level analysis in order to look for statically explainable 
relations between the aspects of demographic decline and the market value.  
Also, in order to look for a relation between the mean market value and the liveability, it could be useful to 
compare the mean market values with the liveability score on the level of the neighbourhood (instead of on 
the level of the municipality, which is in this research the case). This is because of the fact that the liveability 
score between neighbourhoods could be very different and the score on the level of the municipality could 
give thus a distorted image.   

Another suggestion for further research is related to the fact that according to the literature, the decreasing 
number of facilities and the limited opportunities for education and employment are also aspects of 
demographic decline. However, these were excluded from the analyses as these aspects could be hardly 
measured. A suggestion for further research is to find a way to make these aspects measurable and to include 
these also in the analyses. Because of the fact that the amount of produced and saved data is growing 
exponentially, big data play an important role. Big data could also be used to determine, for example, the 
distance to the nearest supermarket or primary school. In this way, it could be tested in which municipalities 
these aspects are applicable and to what extent this could be related to the mean market value. 

The last suggestion for further research is about the regulations from the new Housing Act. It has to be 
analysed to what extent it could be helpful for housing associations to make distinctions in the regulations 
for different regions. Attention must be paid especially in the field of housing allocation and liveability. 

The last suggestion for further research is the development of the flexible instrument as described in the 
previous subparagraph. This tool must anticipate the market forces, which means that distinctions between 
different regions have to be made. In the instrument, attention must be paid to rules with regard to housing 
allocation and liveability.  

Although further research was needed, the research has provided relevant insight into the regional 
differences in the market value. Moreover, the influence of the aspects of demographic decline on the market 
value has become clear.   
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Glossary 
English Dutch 
Acquisition costs Aankoopkosten 
Ageing Vergrijzing 
Ageing costs Verouderingskosten 
Anticipating region Anticipeerregio 
Appraisal method Taxatiemethode 
Broken complex Aangebroken complex 
Business value Bedrijfswaarde 
Capping limit Aftoppingsgrens 
Commuting arrangements Woon-werkarrangementen 
Conservation maintenance Instandhoudingsonderhoud 
Continue operating Doorexploiteren 
Coordination Commission Regional Research 
Programme 

Coördinatie Commissie Regionaal 
OnderzoeksProgramma (COROP) 

Corporate income tax Vennootschapsbelasting 
Decree Actual Value Besluit Actuele Waarde 
Default of payment Wanbetaling 
Deferred maintenance Achterstallig onderhoud 
Dejuvenation Ontgroening 
Demographic decline Demografische krimp 
Discount rate Disconteringsvoet 
Dispose Uitponden 
End date of ground lease contract Einddatum erfpachtcontract 
End value Eindwaarde 
Government bond Staatsobligatie 
Ground lease Erfpacht 
Ground rent Erfpacht canon 
Historical cost value Historische kostprijs 
Housing Act Woningwet 
Housing association Woningcorporatie 
Housing valuation system Woningwaarderingsstelsel (WWS) 
Initial vacancy Aanvangsleegstand 
Landlord levy Verhuurderheffing 
Land registry Kadaster 
Liberalisation limit Liberalisatiegrens 
Liveability Leefbaarheid 
Loss of rent irrevocable Huurderving oninbaar 
Management costs Beheerkosten 
Market value Marktwaarde 
Ministry of the Interior and Kingdom Relations Ministerie van Binnenlandse Zaken en 

Koninkrijksrelaties (Ministerie BZK) 
Mutation maintenance Mutatieonderhoud 
Mutation probability Mutatiekans 
Netherlands Environmental Assessment Agency Planbureau voor de Leefomgeving (PBL) 
Operating costs Exploitatiekosten 
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Performance agreement Prestatieafspraak 
Plausibility statement Aannemelijkheidsverklaring 
Policy value Beleidswaarde 
Purchasing costs payable by the purchaser Kosten koper (k.k.) 
Purchasing costs payable by the vendor Vrij op naam (v.o.n.) 
Raise of the object and market risk Opslag voor het object- en marktrisico 
Rate of increase Groeivoet 
Real estate agent Makelaar 
Real estate sector specific raise Vastgoedsector specifieke opslag 
Regulated rentable unit Gereguleerde verhuureenheid 
Rentable unit Verhuureenheid 
Rent increase above inflation Boveninflatoire huurverhoging 
Risk-free interest rate Risicovrije rentevoet 
Sale barrier Verkoopbelemmering 
Semi-detached house Twee-onder-een-kapwoning 
Separation costs Splitsingskosten 
Services of General Economic Interest (SGEI) Diensten van Algemeen Economisch Belang (DAEB) 
Shrinking region Krimpregio 
Social Housing Guarantee fund Waarborgfonds Sociale Woningbouw (WSW) 
Supplementation of ground lease conversion from 
rent to purchase 

Suppletie erfpacht omzetting van huur naar koop 

Surrender amount ground lease Erfpacht afkoopbedrag 
Terraced house Rijtjeswoning 
Transfer costs Overdrachtskosten 
Unencumbered by tenancy Vrij van huur 
Usable Floor Area (UFA) Gebruiksvloeroppervlak (GBO) 
Valuation complex Waarderingscomplex 
Value with vacant possession Leegwaarde 
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Appendix A: Market valuation method 
The market valuation process is very complex. Therefore, this appendix describes the underlying calculation 
process in detail. Appendix A.1 describes the calculation rules for both scenario’s (continue operating and 
disposition), appendix A.2 shows a calculation example for both scenario’s.  
 

Appendix A.1: Calculation rules market valuation 
This part describes how to calculate the market value. In this calculation, both the scenario continue 
operating and the scenario disposition are covered. After the description of both scenarios, the ultimate 
market value could be derived. It should be noted that all the formulas and calculation rules are derived from 
the manual of Reasult, belonging to the program Reaturn TM.  
 
Scenario continue operating 
For the calculation of the market value in the continue operating scenario, first the end value and the future 
incoming and outgoing cash flows are needed.   
The end value is the market value at the end of the DCF-period (after 15 years). The end value calculations 
are based on the rates of increase that are prescribes by the manual Handboek modelmatig waarderen 
marktwaarde (Ministerie BZK, 2016c). The following rates of increase are distinguished (Reasult, 2016): 

1. Increase of construction costs 
2. Increase of wages 
3. Price inflation 
4. Rent increase above inflation 
5. Increase of value with vacant possession 

With regard to the calculation of the end value, two options are possible. The first option is to continue 
operating after 15 years, the second option is the disposition of rentable units after 15 years. For both 
options, different end value calculations are needed (Reasult, 2016). 
 

Continue operating after operating period 
For the calculation of the end value in the case of continuing operating after the operating period of 15 years, 
the above-mentioned rates of increase are needed. Because of the fact that a number of cash flows makes 
use of the rates of increase, these are grouped. Per rate of increase, the following cash flows are relevant 
(Reasult, 2016): 

1. Increase of construction costs 
- Conservation maintenance 
- Ageing costs 
- Mutation maintenance 

2. Increase of wages 
- Management costs 

3. Price inflation 
- Municipal OZB 
- Taxes, insurances and other business expenses 

4. Rent increase above inflation 
- Rent, taken into account the loss of rent irrecoverable 

5. Increase of value with vacant possession 
- Landlord levy 

Based on these, the net cash flow in year 16, as well as the end value, could be calculated. However, not for 
each rate of increase, the same formula could be used. For the rates of increase 1 till 3 (increase of 
construction costs, increase of wages and price inflation), the same formulas could be used. For the other 
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rates of increase (rent increase above inflation and increase of value with vacant possession), different 
formulas are needed. The formulas belonging to rates of increase 1 till 3 are as followed: 
Formula for cash flows conservation maintenance, ageing costs, mutation maintenance, management costs, 
municipal OZB and taxes, insurances and other business expenses mid-year 16 (Reasult, 2016): 

𝐾 = 12𝐾
1 + 𝑔

(1 + 𝑑)
 

𝐾 = cash flow mid-year 16 
𝐾 = cash flow first month after DCF-period 
𝑔 = rate of increase year 16 
𝑑 = discount rate year 16 

After the calculation of the cash flows mid-year 16, the end value for the rate of increase (increase of 
construction costs, increase of wages and price inflation) could be calculated as followed (Reasult, 2016): 

𝐸𝑊 =
(1 + 𝑑)𝐾

𝑑 − 𝑔
 

𝐸𝑊 = end value per rate of increase (increase of construction costs, increase of wages and price inflation) 
𝑑 = discount rate year 16 
𝐾 = cash flow mid-year 16 
𝑔 = rate of increase year 16 

For the rent increase above inflation (rate of increase 4), other formulas are needed. This is because of the 
fact that after mutation, the contract rent has to be increased to the mutation rent. Therefore, two different 
cash flow formulas are needed; one for the rent increase (which is the difference between the contract rent 
and the mutation rent) and one for the mutation rent. The formulas are as followed: 
Formula cash flow rent increase mid-year 16 (Reasult, 2016): 

𝐾∗ = 12(𝐾 − 𝐾 )
(1 + 𝑔)

(1 + 𝑑)
1 −

𝑚

2
 

𝐾∗ = cash flow rent increase mid-year 16 
𝐾 = cash flow mutation rent first month after DCF-period 
𝐾 = cash flow contract rent first month after DCF-period 
𝑔 = rate of increase year 16 
𝑑 = discount rate year 16 
𝑚 = mutation probability year 16 

In this cash flow formula, the rate of increase of the rent increase above inflation, could be calculated as 
followed (Reasult, 2016): 

𝑔 = 𝑔 + 𝑔  

𝑔 = rate of increase year 16 
𝑔 = inflation 
𝑔 = rent increase above inflation 

Formula cash flow mutation rent mid-year 16 (Reasult, 2016): 

𝐾∗ = 12𝐾
(1 + 𝑔 )

(1 + 𝑑)
 

𝐾∗ = cash flow mutation rent mid-year 16 
𝑔 = inflation year 16 
𝐾 = cash flow mutation rent first month after DCF-period 
𝑑 = discount rate year 16 
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After the calculation of the cash flows for both the mutation rent and the rent increase mid-year 16, the end 
value of the rent increase above inflation, could be calculated as followed (Reasult, 2016): 

𝐸𝑊 =
𝐾∗ (1 + 𝑑)

𝑑 − 𝑔
−

𝐾∗ (1 + 𝑑)

𝑑 − 𝑔
(1 − ℎ) 

𝐸𝑊  = end value rent increase above inflation  
𝐾∗ = mutation rent mid-year 16 
𝑑 = discount rate year 16 
𝑔 = rate of increase year 16 
𝐾∗ = rent increase mid-year 16 
𝑔 = rate of increase adjusted to mutation probability 
𝑚 = mutation probability year 16 
ℎ = loss of rent irrecoverable mid-year 16 

In this end value formula, the rate of increase adjusted to mutation probability, could be calculated as 
followed (Reasult, 2016): 

𝑔 = 𝑔 − 𝑚 − 𝑚 ∙ 𝑔 

𝑔 = rate of increase adjusted to mutation probability 
𝑚 = mutation probability year 16 
𝑔 = rate of increase year 16 

Also for the increase of the value with vacant possession, different formulas are needed. The landlord levy is 
only applicable in the case of regulated dwellings. For liberalised dwellings, no landlord levy has to be paid. 
In the case of a regulated rentable unit (for which thus landlord levy has to be paid), after the DCF-period, 
two situations could occur. In the first situation, after mutation, the rentable unit remains regulated and 
landlord levy has to be paid. In the second situation, after mutation, the rentable unit becomes liberalised 
and no landlord levy has to be paid (Reasult, 2016). 
On the other hand, for a liberalised rentable unit, also two situations could occur after the DCF-period. In the 
first situation, after mutation, the rentable unit remains liberalised and no landlord levy has to be paid. In 
the second situation, after mutation, the rentable unit becomes regulated and landlord levy has to be paid 
(Reasult, 2016).  
Keeping this information in mind, two cash flows in year 16 could occur: one in the case of an increasing 
landlord levy, and one in the case of a decreasing landlord levy. However, first the cash flow in the first month 
after the DCF-period has to be formulated, before mutation has occurred. After that, the formulas for the 
cash flow of the increasing and decreasing landlord levy are formulated. 
Formula cash flow landlord levy (Reasult, 2016): 

𝐾 = 𝛼𝐾 + (1 − 𝛼)𝐾  

𝐾 = cash flow landlord levy first month after DCF-period 
𝛼 = rate number of dwellings that will become liberalised as percentage of the total number of dwellings 

In which the rate of the number of dwellings that will become liberalised as percentage of the total number 
of dwellings is (Reasult, 2016): 

𝛼 =
𝑛

𝑛
 

𝛼 = rate number of dwellings that will become liberalised as percentage of the total number of dwellings 
𝑛 = number of dwellings that will become liberalised 
𝑛 = total number of dwellings 

Formula cash flow increasing landlord levy (Reasult, 2016): 

𝐾 = 12(1 − 𝛼)𝐾
(1 + 𝑔)

(1 + 𝑑)
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𝐾 = cash flow increasing landlord levy based on the number of dwellings 
𝛼 = rate number of dwellings that will become liberalised as percentage of the total number of dwellings 
𝐾 = cash flow landlord levy first month after DCF-period 
𝑔 = rate of increase year 16 
𝑑 = discount rate year 16 

Formula cash flow decreasing landlord levy (Reasult, 2016): 

𝐾 = 12𝛼 𝐾
(1 + 𝑔) 1 −

𝑚
2

(1 + 𝑑)
 

𝐾 = cash flow decreasing landlord levy based on the number of dwellings 
𝛼 = rate number of dwellings that will become liberalised as percentage of the total number of dwellings 
𝐾 = cash flow landlord levy first month after DCF-period 
𝑔 = rate of increase year 16 
𝑚 = mutation probability year 16 
𝑑 = discount rate year 16 

After the calculation of the cash flows for the increasing and decreasing landlord levy, the end value of the 
increase of the value with vacant possession, could be calculated as followed (Reasult, 2016): 

𝐸𝑊 =
𝐾 (1 + 𝑑)

𝑑 − 𝑔
+

𝐾 (1 + 𝑑)

𝑑 − (𝑔 − 𝑚 − 𝑚 ∙ 𝑔)
 

𝐸𝑊  = end value increase of value with vacant possession 
𝐾 = cash flow increasing landlord levy based on the number of dwellings 
𝑑 = discount rate year 16 
𝑔 = rate of increase year 16 
𝐾 = cash flow decreasing landlord levy based on the number of dwellings 
𝑚 = mutation probability year 16 

With these formulas, each cash flow at the end of the DCF-period, as well as the end value for each rate of 
increase, could be calculated. Now, the total net cash flows and end values will be calculated. The cash flows 
and end values related to the rent (rate of increase 4) are revenues and thus have to be summed up. The 
other cash flows and end values are costs and have thus to be subtracted from the cash flows and end values 
related to the rent. After adding and subtracting the cash flows and end values, the net cash flow and end 
value for continuing operating after the operating period are determined (Reasult, 2016). 
 

Disposition after operating period 
For the calculation of the end value in the case of disposition after the operating period, also the above-
mentioned rates of increase are needed, but the underlying cash flows are a bit different. The cash flow for 
mutation maintenance is not applicable in the case of disposition and instead of that cash flow, a cash flow 
for selling costs and for sale revenues is included. Per rate of increase, the following cash flows are relevant 
(Reasult, 2016): 

1. Increase of construction costs 
- Conservation maintenance 
- Ageing costs 
- Selling costs 

2. Increase of wages 
- Management costs 

3. Price inflation 
- Municipal OZB 
- Taxes, insurances and other business expenses 

4. Rent increase above inflation 
- Rent, taken into account the loss of rent irrecoverable 
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5. Increase of value with vacant possession 
- Landlord levy 
- Sale revenues 

Based on these, the net cash flow in year 16, as well as the end value, could be calculated. In this case, the 
formula of the cash flows and the end value are the same for each rate of increase. However, in the continue 
operating scenario, no cash flows are included for the sale revenues and selling costs at the end of the DCF-
period. Therefore, first the formulas for the sale revenues and selling costs in the first month after the DCF-
period, have to be formulated: 
Formula annual sale revenues (Reasult, 2016): 

𝐾 =
𝑛 ∙ 𝑚 ∙ 𝐿 ∙ 𝑔

12
 

𝐾  = annual sale revenues first month after DCF-period 
𝑛 = total number of dwellings first month after DCF-period 
𝑚 = 50% of mutation probability in the continue operating scenario 
𝐿 = average value with vacant possession per rentable unit 
𝑔 = cumulative increase of value with vacant possession 

Formula annual selling costs (Reasult, 2016): 

𝐾 =
𝑐 ∙ 𝑛 ∙ 𝑚 ∙ 𝐿 ∙ 𝑔

12
 

𝐾  = annual selling costs first month after DCF-period 
𝑐 = selling costs as percentage of the value with vacant possession 
𝑛 = total number of dwellings first month after DCF-period 
𝑚 = 50% of mutation probability in the continue operating scenario 
𝐿 = average value with vacant possession per rentable unit 
𝑔 = cumulative increase of construction costs 

Now, the formula for all cash flows mid-year 16 could be set up (Reasult, 2016): 

𝐾 = 𝐾
(1 + 𝑔 ) 1 −

𝑚
2

(1 + 𝑑)
 

𝐾 = cash flow mid-year 16 
𝐾  = net year cash flow 
𝑔 = increase of value with vacant possession year 16 
𝑚 = 50% of mutation probability in the continue operating scenario 
𝑑 = discount rate year 16 

In which the formula for the net cash flow is (Reasult, 2016): 

𝐾 = 12
𝑛 ∙ 𝑚 ∙ 𝐿 ∙ 𝑔

12
− 𝐾  

𝐾  = net year cash flow 
𝑛 = total number of dwellings first month after DCF-period 
𝑚 = 50% of mutation probability in the continue operating scenario 
𝐿 = average value with vacant possession per rentable unit 
𝑔 = cumulative increase of value with vacant possession 
𝐾 = cash flow landlord levy 

Based on this, the end value for each cash flow could be calculated as followed (Reasult, 2016): 

𝐸𝑊 = 𝐾
1 + 𝑑

𝑑 − (𝑔 − 𝑚 − 𝑔 ∙ 𝑚 )
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𝐸𝑊 = end value 
𝐾 = cash flow mid-year 16 
𝑑 = discount rate year 16 
𝑔 = increase of value with vacant possession year 16 
𝑚 = 50% of mutation probability in the continue operating scenario 

With the above-mentioned formulas, each cash flow at the end of the DCF-period, as well as the end value 
for each rate of increase, could be calculated. Now, the total net cash flows and end values will be calculated. 
The cash flows and end values related to the rent (rate of increase 4) are revenues and thus have to be 
summed up. The other cash flows and end values are costs and have thus to be subtracted from the cash 
flows and end values related to the rent. After adding and subtracting the cash flows and end values, the net 
cash flow and end value for continuing operating after the operating period are determined (Reasult, 2016). 
 
Scenario disposition 
For the calculation of the market value in the disposition scenario, also first the end value and the future 
incoming and outgoing cash flows are needed. The end value calculations in the disposition scenario are 
based on the same rates of increase as the end value calculations in the continue operating scenario, in the 
case of disposition after the operating period. The relevant cash flows per rate of increase are repeated below 
(Reasult, 2016): 

1. Increase of construction costs 
- Conservation maintenance 
- Ageing costs 
- Selling costs 

2. Increase of wages 
- Management costs 

3. Price inflation 
- Municipal OZB 
- Taxes, insurances and other business expenses 

4. Rent increase above inflation 
- Rent, taken into account the loss of rent irrecoverable 

5. Increase of value with vacant possession 
- Landlord levy 
- Sale revenues 

Based on these, the net cash flow in year 16, as well as the end value, could be calculated. In this case, the 
formula of the cash flows and the end value are the same for each rate of increase. The formulas are as 
followed: 
Formula net cash flows (Reasult, 2016): 

𝐾 = 12𝐾
1 + 𝑔 1 −

𝑚
2

(1 + 𝑑)
 

𝐾  = net cash flow rate of increase first 12 months after DCF-period 
𝐾  = net cash flow rate of increase first month after DCF-period 
𝑔 = rate of increase year 16 
𝑚 = mutation probability year 16 
𝑑 = discount rate year 16 

After the calculation of the net cash flows, the end value for each of the cash flows could be calculated as 
followed (Reasult, 2016): 

𝐸𝑊 =
(1 + 𝑑)𝐾

𝑑 − 𝑔 − 𝑚 − 𝑔 ∙ 𝑚
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𝐸𝑊 = end value per rate of increase 
𝑑 = discount rate year 16 
𝐾 = net cash flow first month after DCF-period 
𝑔 = rate of increase year 16 
𝑚 = mutation probability year 16 

With these formulas, each cash flow at the end of the DCF-period, as well as the end value for each rate of 
increase, could be calculated. Now, the total net cash flows and end values will be calculated. The cash flows 
and end values related to the rent (rate of increase 4) are revenues and thus have to be summed up. The 
other cash flows and end values are costs and have thus to be subtracted from the cash flows and end values 
related to the rent. After adding and subtracting the cash flows and end values, the net cash flow and end 
value for continuing operating after the operating period are determined (Reasult, 2016). 
 
Ultimate market value 
After that for both scenarios the total net cash flows and the end value are calculated, the market value in 
each scenario could be determined. As stated, the market value is based on the present value of the net cash 
flows and the present value of the end value. This means that the net cash flows and the end value have to 
be made present. The present value of the end value could be calculated by dividing the end value by 
(1 + 𝑟) , in which 𝑟 is the discount rate (Ministerie BZK, 2016c). 
The net cash flows could be made present by dividing them by (1 + 𝑟) . , in which 𝑟 is the discount rate and 
𝑡 is the year (in this case, year 16). The 0.5 factor is included because of the fact that the cash flows are 
determined mid-year 16 (Ministerie BZK, 2016c).  
After that, for each rentable unit and for both scenarios, the present value of the net cash flows and the 
present value of the end value are summed up, which leads to the appraisal value with purchasing costs 
payable by the purchaser. However, in order to get the appraisal value with purchasing costs payable by the 
vendor – which is the market value – the transfer costs (which are 3 per cent), have to be subtracted from 
the sum of the present value of the net cash flows and the present value of the end value. The last step is to 
compare the market value in the continue operating scenario and the disposition scenario. The highest value 
of these is the ultimate market value of the rentable unit. 
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Appendix A.2: Calculation examples market valuation method 
In this part, a calculation example of the valuation by means of the market value is included. First, the 
example for the scenario of continuing operating is visible, after which the example for the disposition 
scenario is shown.  
 
Scenario continue operating 
The calculation example of the scenario continuing operating consists of three parts and is shown in figure 
A.1, figure A.2 and figure A.3.  

 
Figure A.1: Calculation example scenario continue operating (1) 

 
Figure A.2: Calculation example scenario continue operating (2) 

 

1 3 5 8 10 11

1.7% 2.0% 2.5% 2.5% 2.5% 2.5%

1.2% 0.4% 0.0% 0.0% 0.0% 0.0%

0.6% 1.5% 2.0% 2.0% 2.0% 2.0%

1.0% 1.0% 2.0% 2.0% 2.0% 2.0%

1.7% 2.0% 2.5% 2.5% 2.5% 2.5%

0.6% 1.5% 2.0% 2.0% 2.0% 2.0%

1 3 5 8 10 11

6.0% 6.0% 6.0% 4.2% 4.2% 4.2%4.2% 4.2% 4.2% 4.2% 4.2%

9 12 13 14 15

Mutatiekans 6.0% 6.0% 4.2% 4.2%

2.0% 2.0% 2.0% 2.0% 2.0%

Overige reeksen 2 4 6 7

2.5% 2.5% 2.5% 2.5% 2.5%

Markthuurstijging 1.1% 2.0% 2.0% 2.0%

2.0% 2.0% 2.0% 2.0% 2.0%

Loonstijging 1.6% 2.5% 2.5% 2.5%

2.0% 2.0% 2.0% 2.0% 2.0%

Leegw aardestijging 1.0% 2.0% 2.0% 2.0%

0.0% 0.0% 0.0% 0.0% 0.0%

Inflatie 1.1% 2.0% 2.0% 2.0%

2.5% 2.5% 2.5% 2.5% 2.5%

Boveninflatoire huurverhoging 0.8% 0.0% 0.0% 0.0%

9 12 13 14 15

Bouw kostenstijging 1.6% 2.5% 2.5% 2.5%

Object soort z.laag  0.00%

Indexreeksen 2 4 6 7

Object energielabel z.laag  0.00%

Object leeftijd / onderhoudsintensiteit z.laag  0.00%

0.40%

Markt risico opslag 0.00% Object beperking in eigendom z.laag  0.00%

Disconteringsvoet bij exploitatie 6.96%

Percentage belastingen, verz. en ov. zak. 
lasten

0.13% Object risico opslagen bij exploitatie 0.80% Locatie landelijk gem.  

0.00%

Instandhoudingsonderhoud 806 Sector gebonden opslag 5.70% Locatie binnen gemeente en voorzieningen gem.  0.40%

Gemeentelijke OZB 0.16% Risicovrije rentevoet 0.46% Kasstroom passieve mutatie z.laag  

11-04-2017

Objectkosten Disconteringsvoet Disconteringsvoet

Bouw jaar 2010    Renovatiejaar Administratiefmana
ger

Taxateur Taxateur DVDV Ingelezen op

01-05-2032

Exploitatie Vastgoedmanager Taxatiestatus 23 : Concept taxatie, ter controle 
aan hoofd vastgoedsturing

Brondatum 10-04-2017

Horst Subtype Rijtjesw oning, zelfstandig Taxatiesoort Taxatie (3jr) Einddatum

Doorexploitatie taxatierapport :

31-10-2017 10:57:24

Horst aan de Maas VEX-type WT06  egw  na 00 hell Volgnummer 1 Peildatum 01-05-2017
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Figure A.3: Calculation example scenario continue operating (3) 
 
Scenario disposition 
The calculation example of the disposition scenario consists of three parts and is displayed in figure A.4, 
figure A.5 and figure A.6.  

 
Figure A.4: Calculation example scenario disposition (1) 

 

1 3 5 7 11 13

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0Erfpacht afkoop 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0Erfpacht canon 0.0 0.0 0.0 0.0 0.0

10 12 14 15 16 t/m 75Eindwaarde erfpacht 2 4 6 8 9

Gehanteerde methode eindw aardeber. Uitponden vanaf jr.16

Mutatiekans 4.2% CW erfpacht correctie periode 0.0

Contante w aarde eindw aarde 5,868,786 CW erfpacht correctie na periode 0.0

Inflatie 2.0% Contante w aarde afkoop 0.0

Boveninflatoire huurverhoging 0.0% Contante waarde erfpacht 
correctie expl.

0.0

11-04-2017

Eindwaarde Erfpacht (bedragen * 1.000)

Disconteringsvoet 7.0% Contante w aarde canon 0.0

Bouw jaar 2010    Renovatiejaar Administratiefmana
ger

Taxateur Taxateur DVDV Ingelezen op

01-05-2032

Exploitatie Vastgoedmanager Taxatiestatus 23 : Concept taxatie, ter controle 
aan hoofd vastgoedsturing

Brondatum 10-04-2017

Horst Subtype Rijtjesw oning, zelfstandig Taxatiesoort Taxatie (3jr) Einddatum

Doorexploitatie taxatierapport : 1226a - 1226a : Eengezinswoning, na 2000, hellend dak (WON) - De Afhang

31-10-2017  10:57:24

Horst aan de Maas VEX-type WT06  egw  na 00 hell Volgnummer 1 Peildatum 01-05-2017
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Figure A.5: Calculation example scenario disposition (2) 

 
Figure A.6: Calculation example scenario disposition (3) 

 
  

1 3 5 8 10 11

1.7% 2.0% 2.5% 2.5% 2.5% 2.5%

1.2% 0.4% 0.0% 0.0% 0.0% 0.0%

0.6% 1.5% 2.0% 2.0% 2.0% 2.0%

1.0% 1.0% 2.0% 2.0% 2.0% 2.0%

1.7% 2.0% 2.5% 2.5% 2.5% 2.5%

0.6% 1.5% 2.0% 2.0% 2.0% 2.0%

1 3 5 8 10 11

6.0% 6.0% 6.0% 4.2% 4.2% 4.2%

6.0% 6.0% 6.0% 6.0% 6.0% 6.0%

1 3 5 8 10 11

91.0 80.4 71.0 61.3 56.3 53.9

0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

6.0% 6.0% 6.0% 4.2% 4.2% 4.2%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

4.2%

Wederverhuur 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

0.0%

Verkopen derden 6.0% 6.0% 4.2% 4.2% 4.2% 4.2% 4.2% 4.2%

45.4

Verkopen zittende huurders 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

15

Aantal vhe's primo jaar 85.5 75.6 66.8 64.0 58.7 51.6 49.5 47.4

6.0%

Aantal vhe's 2 4 6 7 9 12 13 14

4.2%

Uitpondfactor aan derden 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0%

15

Mutatiekans 6.0% 6.0% 4.2% 4.2% 4.2% 4.2% 4.2% 4.2%

2.0%

Overige reeksen 2 4 6 7 9 12 13 14

2.5%

Markthuurstijging 1.1% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

2.0%

Loonstijging 1.6% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5%

2.0%

Leegw aardestijging 1.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

0.0%

Inflatie 1.1% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

2.5%

Boveninflatoire huurverhoging 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

15

Bouw kostenstijging 1.6% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5%

0.00%

Indexreeksen 2 4 6 7 9 12 13 14

Object leeftijd / onderhoudsintensiteit z.laag  0.00%

Object soort z.laag  

Object beperking in eigendom z.laag  0.00%

Object energielabel z.laag  0.00%

0.40%

Markt risico opslag 0.00% Locatie landelijk gem.  0.40%

Disconteringsvoet bij uitponden 7.26%

Percentage belastingen, verz. en ov. zak. 
lasten

0.13% Object risico opslagen bij uitponden 1.10% Locatie binnen gemeente en voorzieningen gem.  

0.30%

Instandhoudingsonderhoud 806 Sector gebonden opslag 5.70% Kasstroom passieve mutatie z.laag  0.00%

Gemeentelijke OZB 0.16% Risicovrije rentevoet 0.46% Kasstroom actieve mutatie 1e jaren gem.  

11-04-2017

Objectkosten Disconteringsvoet Disconteringsvoet

Bouw jaar 2010    Renovatiejaar Administratiefmana
ger

Taxateur Taxateur DVDV Ingelezen op

01-05-2032

Exploitatie Vastgoedmanager Taxatiestatus 23 : Concept taxatie, ter controle 
aan hoofd vastgoedsturing

Brondatum 10-04-2017

Horst Subtype Rijtjesw oning, zelfstandig Taxatiesoort Taxatie (3jr) Einddatum

Uitpond taxatierapport :

31-10-2017  10:57:59

Horst aan de Maas VEX-type WT06  egw  na 00 hell Volgnummer 1 Peildatum 01-05-2017

16 17 18 20 22 23 25 26 27 30 32 33 34 35 39

43.5 41.7 39.9 36.6 33.6 32.2 29.6 28.3 27.1 23.8 21.9 21.0 20.1 19.2 16.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

41 42 43 45 47 48 50 51 52 55 57 58 59 60 64

14.9 14.3 13.7 12.5 11.5 11.0 10.1 9.7 9.3 8.2 7.5 7.2 6.9 6.6 5.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Kasstro o m

Aantal woningen primo jaar

Erfpacht canon

Erfpacht afkopen

Bestemmingswijzigingen

5.1

0.0

0.0

0.0

0.0 0.0 0.0 0.0 0.0

Ult imo

Bestemmingswijzigingen 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

Erfpacht afkopen 0.0 0.0 0.0 0.0

Erfpacht canon 0.0 0.0 0.0 0.0 0.0

8.5 7.8 6.3 6.0 5.8 5.3

56 61 62 63 65

Aantal woningen primo jaar 13.1 12.0 10.6 8.9

Kasstro o m 44 46 49 53 54

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

Bestemmingswijzigingen 0.0 0.0 0.0 0.0

Erfpacht afkopen 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

22.8 18.4 17.7 16.9 15.5

Erfpacht canon 0.0 0.0 0.0 0.0

Aantal woningen primo jaar 38.2 35.1 30.9 26.0 24.9

29 31 36 37 38 40

Aantal jaar verkopen aanvangsleegstand 3

Kasstro o m 19 21 24 28

0.0

Gereedmaken tbv verkoop zelfst 1.00%

Percentage verkopen initiële verkoopperiode 
(uitpondleegstand)

0.0%

0.0%

Contante w aarde eindw aarde 2,611,582 CW erfpacht correctie periode 0.0Percentage verkoopkosten 0.0%

CW erfpacht correctie na periode

0.0% Contante w aarde bestemmingsw ijzigingen 0.0Gehanteerd percentage extra verkopen 4.0%

Mutatiekans 4.2% Contante waarde erfpacht correctie uitp. 0.0Korting aan zittende huurders bij uitponden

0.0Aanvangsperiode verkoop w oningen 1

Inflatie 2.0% Contante w aarde afkoop 0.0Aantal jaar extra verkopen

Boveninflatoire huurverhoging

11-04-2017

Eindwaarde Erfpacht (bedragen * 1.000)Uitpondparameters

Disconteringsvoet 7.3% Contante w aarde canon

Bouw jaar 2010    Renovatiejaar Administratiefmana
ger

Taxateur Taxateur DVDV Ingelezen op

01-05-2032

Exploitatie Vastgoedmanager Taxatiestatus 23 : Concept taxatie, ter controle 
aan hoofd vastgoedsturing

Brondatum 10-04-2017

Horst Subtype Rijtjesw oning, zelfstandig Taxatiesoort Taxatie (3jr) Einddatum

Uitpond taxatierapport : 

31-10-2017 10:57:59

Horst aan de Maas VEX-type WT06  egw  na 00 hell Volgnummer 1 Peildatum 01-05-2017
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Appendix B: Liveability score per district 
This appendix shows the liveability score in the year 2014 and the development of the liveability score in the 
period 2012-2014 for every district and neighbourhood in which Wonen Limburg has dwellings. Also, for each 
district and neighbourhood, it is indicated whether (the development of) the liveability is an aspect of 
demographic decline in that area.  

Table B.1: (Development of) the liveability score per district and neighbourhood – region Venray (based on Ministerie BZK, 
2014) 
    LIVEABILITY  LIVEABILITY 

    

Liveability score (2014) Deviation liveability 
score compared to 
national average (2014) 

Development liveability 
score (2012-2014) 

Development liveability 
score in percentage 
(2012-2014)  

Category Aspect demographic 
decline? (yes/no) 

COROP AREA NOORD-LIMBURG Largely sufficient/Good 1.00% No development -0.01%      
Region Region Venray Largely sufficient/Good 0.58% No development -0.11%      
Municipality 4 Horst aan de Maas Good 2.52% No development -0.46%  3 No 
District   a America Good 0.72% No development -0.06%  3 No 
Neighbourhood    America Largely sufficient 0.15% No development -0.93%  3 No 
District   b Broekhuizen Good 2.90% No development -0.20%  3 No 
Neighbourhood    Broekhuizen Good 2.94% No development -0.33%  3 No 
District   c Broekhuizenvorst Good 1.88% No development -1.06%  3 No 
Neighbourhood    Broekhuizenvorst Good 2.06% No development -1.05%  3 No 
District   d Griendtsveen Very good 4.44% No development -0.44%  3 No 
Neighbourhood    Griendtsveen Very good 4.15% No development -0.43%  3 No 
District   e Grubbenvorst Good 1.99% No development -1.12%  3 No 
Neighbourhood    De Comert Good 1.62% Possible decline -2.47%   3 No 
Neighbourhood    Grubbenvorst-Centrum Good 1.70% No development -0.03%   3 No 
Neighbourhood    Middelreuvelt Good 2.68% Possible decline -2.24%   3 No 
Neighbourhood    Tuinhaversveld Good 1.19% No development -0.18%   3 No 
District   f Hegelsom Very good 4.17% No development -0.49%   3 No 
Neighbourhood    Hegelsom Very good 4.12% No development -0.50%   3 No 
District   g Horst Good 1.45% No development -0.62%   3 No 
Neighbourhood    De Afhang Very good 5.02% No development -1.28%   3 No 
Neighbourhood    De Riet Largely sufficient -2.69% Possible decline -2.48%   1 Yes 
Neighbourhood    De Risselt Good 3.07% No development -0.29%   3 No 
Neighbourhood    Horst-Centrum Good 1.05% No development -0.39%   3 No 
Neighbourhood    Molenveld Largely sufficient -0.50% No development -1.10%   1 Yes 
Neighbourhood    Stuksbeemden Good 1.74% No development -0.15%   3 No 
Neighbourhood    Weisterbeek Largely sufficient -3.65% No development -1.51%   1 Yes 
District   h Kronenberg Very good 4.34% No development -0.51%   3 No 
Neighbourhood    Kronenberg Very good 4.00% No development -0.90%   3 No 
District   i Lottum Very good 4.32% No development 0.45%   4 No 
Neighbourhood    Lottum Very good 4.02% No development 0.82%   4 No 
District   j Meerlo Good 3.38% No development -0.18%   3 No 
Neighbourhood    Meerlo Good 3.38% No development -0.06%   3 No 
District   k Melderslo Good 2.08% No development -0.73%   3 No 
Neighbourhood    Melderslo Good 2.00% No development -0.94%   3 No 
Neighbourhood    Verspreide huizen Melderslo Good 2.20% No development -0.38%   3 No 
District   l Meterik Very good 3.98% No development 1.01%   4 No 
Neighbourhood    Meterik Very good 3.80% No development 0.64%   4 No 
District   m Sevenum Very good 3.81% No development -0.71%   3 No 
Neighbourhood    Sevenum Very good 4.14% No development -0.74%   3 No 
District   n Swolgen Very good 3.82% No development 0.29%   4 No 
Neighbourhood    Swolgen Very good 3.82% No development -0.04%   3 No 
District   o Tienray Good 2.69% No development 0.65%   4 No 
Neighbourhood     Tienray Good 2.51% No development 0.89%   4 No 
Municipality 5 Venray Largely sufficient -1.36% No development 0.26%   2 No 
District   a Overige kernen Good 2.06% No development 0.35%   4 No 
Neighbourhood    Blitterswijck Good 1.95% No development -0.24%   3 No 
Neighbourhood    Geysteren Very good 5.14% No development -0.30%   3 No 
Neighbourhood    Heide Good 1.69% No development 0.43%   4 No 
Neighbourhood    Leunen Good 2.24% No development 0.24%   4 No 
Neighbourhood    Merselo Very good 4.23% No development 0.15%   4 No 
Neighbourhood    Oirlo Largely sufficient 0.56% No development 1.40%   4 No 
Neighbourhood    Oostrum Good 2.11% No development 0.63%   4 No 
Neighbourhood    Wanssum Good 3.13% No development 0.59%   4 No 
Neighbourhood    Ysselsteyn Good 0.97% No development -0.24%   3 No 
District   b Venray Largely sufficient -3.13% No development 0.24%   2 No 
Neighbourhood    Brabander Excellent 7.96% No development 1.11%   4 No 
Neighbourhood    Brukske Insufficient -14.08% No development -1.39%   1 Yes 
Neighbourhood    Landweert Largely sufficient -1.24% No development 0.84%   2 No 
Neighbourhood    Sint Antoniusveld Good 0.75% No development 0.99%   4 No 
Neighbourhood    Smakterheide Good 0.99% No development 0.01%   4 No 
Neighbourhood    Veltum Largely sufficient -0.87% No development -0.21%   1 Yes 
Neighbourhood    Venray-Centrum Largely sufficient -1.17% No development 0.78%   2 No 
Neighbourhood    Venray-Oost Largely sufficient -3.81% No development -0.32%   1 Yes 
Neighbourhood    Venray-West Largely sufficient -3.46% No development 0.52%   2 No 

         
(Development of) liveability            
score ((2012-)2014) 

         1   Yes (↓ score, ↓ development) 
         2   No (↓ score, ↑ development)  
         3   No (↑ score, ↓ development)  
         4   No (↑ score, ↑ development)  

 
 
 
 
 
 
 
 
 
 



110 
 

Table B.2: (Development of) the liveability score per district and neighbourhood – region Venlo (based on Ministerie BZK, 
2014) 
    LIVEABILITY  LIVEABILITY 

    

Liveability score (2014) Deviation liveability 
score compared to 
national average (2014) 

Development liveability 
score (2012-2014) 

Development liveability 
score in percentage 
(2012-2014)   

Category Aspect demographic 
decline? (yes/no) 

COROP AREA NOORD-LIMBURG Largely sufficient/Good 1.00% No development -0.01%       
Region Region Venlo Largely sufficient/Good 1.27% No development -0.23%       
Municipality 7 Peel en Maas Good 2.73% No development 0.11%   4 No 
District   a Baarlo Very good 3.68% No development 0.14%   4 No 
Neighbourhood    Baarlo Good 3.12% No development 0.20%   4 No 
District   b Grashoek-Koningslust Good 2.18% No development 0.06%   4 No 
Neighbourhood    Grashoek Good 2.27% No development -0.06%   3 No 
Neighbourhood    Koningslust Good 2.76% No development 0.71%   4 No 
District   c Maasbree Very good 4.19% No development 0.49%   4 No 
Neighbourhood    Maasbree Very good 4.16% No development 0.66%   4 No 
District   d Panningen Good 2.33% No development 0.34%   4 No 
Neighbourhood    Beringe Good 2.80% No development -0.43%   3 No 
Neighbourhood    Egchel Excellent 5.82% No development 0.48%   4 No 
Neighbourhood    Helden Good 2.29% No development 0.31%   4 No 
Neighbourhood     Panningen Good 1.34% No development 0.53%   4 No 
Municipality 8 Venlo Largely sufficient -0.70% No development -0.38%   1 Yes 
District   a Tegelen-Centrum Good 1.20% No development -0.34%   3 No 
Neighbourhood    Tegelen-Centrum Largely sufficient -0.17% No development -0.62%   1 Yes 
District   b Venlo-Centrum Largely sufficient -2.80% No development -0.66%   1 Yes 
Neighbourhood    Winkelcentrum Sufficient -5.83% No development -1.50%   1 Yes 
District   c Venlo-Zuid Largely sufficient -2.04% No development -0.16%   1 Yes 
Neighbourhood     Hagerhof-West Sufficient -4.02% No development 0.30%   2 No 

 
  

      
(Development of) liveability           
score ((2012-)2014) 

         1   Yes (↓ score, ↓ development) 
         2   No (↓ score, ↑ development)  
         3   No (↑ score, ↓ development)  
         4   No (↑ score, ↑ development)  

Table B.3: (Development of) the liveability score per district and neighbourhood – region Weert (based on Ministerie BZK, 
2014) 
    LIVEABILITY  LIVEABILITY 

    

Liveability score (2014) Deviation liveability 
score compared to 
national average (2014) 

Development liveability 
score (2012-2014) 

Development liveability 
score in percentage 
(2012-2014)   

Category Aspect demographic 
decline? (yes/no) 

COROP AREA MIDDEN-LIMBURG Good 2.67% No development 0.02%       
Region Region Weert Good 2.77% No development -0.13%       
Municipality 9 Nederweert Good 3.38% No development -0.08%   3 No 
District   a Leveroy Good 3.18% No development 0.96%   4 No 
Neighbourhood    Leveroy Good 3.38% No development 0.75%   4 No 
District   b Nederweert Good 3.27% No development 0.04%   4 No 
Neighbourhood    Nederweert Good 3.12% No development -0.02%   3 No 
District   c Ospel Good 3.10% No development -0.85%   3 No 
Neighbourhood    Ospel Very good 3.68% No development -1.04%   3 No 
Municipality 10 Weert Good 2.15% No development -0.17%   3 No 
District   a Altweerderheide Very good 5.47% No development -1.08%   3 No 
Neighbourhood    Altweerterheide Very good 3.80% No development -1.47%   3 No 
District   b Biest Largely sufficient 0.37% No development -0.03%   3 No 
Neighbourhood    Biest Largely sufficient 0.37% No development -0.03%   3 No 
District   c Boshoven Good 0.72% No development 0.17%   4 No 
Neighbourhood    Boshoven-Vrakker Largely sufficient -0.02% No development 0.14%   2 No 
Neighbourhood    Oud-Boshoven Excellent 5.98% No development 0.11%   4 No 
District   d Fatima Largely sufficient -0.12% No development 0.52%   2 No 
Neighbourhood    Fatima Largely sufficient -0.12% No development 0.51%   2 No 
Neighbourhood    Industrieterrein Fatima Largely sufficient Unknown No development Unknown   Unknown Unknown 
District   e Graswinkel Good 2.40% No development 0.19%   4 No 
Neighbourhood    Graswinkel Good 2.40% No development 0.19%   4 No 
District   f Groenewoud Largely sufficient -0.34% No development -0.74%   1 Yes 
Neighbourhood    Groenewoud-Noord Largely sufficient -1.21% No development -1.06%   1 Yes 
Neighbourhood    Groenewoud-Zuid Largely sufficient 0.48% No development -0.40%   3 No 
District   g Keent Largely sufficient -0.18% No development -0.49%   1 Yes 
Neighbourhood    Keent Largely sufficient -0.44% No development -0.47%   1 Yes 
District   h Laar en Hushoven Excellent 6.41% No development 0.12%   4 No 
Neighbourhood    Laar Excellent 5.52% No development -0.62%   3 No 
Neighbourhood    Laarveld Excellent 9.41% No development 0.60%   4 No 
District   i Leuken Good 2.33% No development -0.48%   3 No 
Neighbourhood    Leuken Good 2.34% No development -0.40%   3 No 
District   j Moesel Good 1.01% No development -0.38%   3 No 
Neighbourhood    Moesel Largely sufficient 0.48% No development -0.55%   3 No 
District   k Molenakker en Kampershoek Excellent 7.93% No development -0.45%   3 No 
Neighbourhood    Molenakker Excellent 7.95% No development -0.45%   3 No 
District   l Swartbroek Excellent 5.81% No development 1.08%   4 No 
Neighbourhood    Swartbroek Excellent 5.73% No development 1.18%   4 No 
District   m Tungelroy Very good 4.54% No development -0.60%   3 No 
Neighbourhood    Tungelroy Very good 4.31% No development -0.53%   3 No 
District   n Weert-Centrum Good 1.77% No development -0.01%   3 No 
Neighbourhood    Maaspoort Good 2.73% No development -0.48%   3 No 
Neighbourhood    Weert-Centrum Good 1.21% No development 0.40%   4 No 

         
(Development of) liveability                   
score ((2012-)2014) 

         1   Yes (↓ score, ↓ development) 
         2   No (↓ score, ↑ development)  
         3   No (↑ score, ↓ development)  
         4   No (↑ score, ↑ development)  
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Table B.4: (Development of) the liveability score per district and neighbourhood – region Roermond (based on Ministerie BZK, 
2014) 
    LIVEABILITY  LIVEABILITY 

    

Liveability score (2014) Deviation liveability 
score compared to 
national average (2014) 

Development liveability 
score (2012-2014) 

Development liveability 
score in percentage 
(2012-2014)   

Category Aspect demographic 
decline? (yes/no) 

COROP AREA MIDDEN-LIMBURG Good 2.67% No development 0.02%       
Region Region Roermond Good 2.58% No development 0.17%       
Municipality 11 Echt-Susteren Good 2.44% No development 0.12%   4 No 
District   a Echt Good 1.98% No development 0.41%   4 No 
Neighbourhood    Echt Centrum Good 2.50% No development 0.34%   4 No 
Neighbourhood    Echt Noord Largely sufficient 0.64% No development 0.18%   4 No 
District   b Nieuwstadt Good 3.32% No development -0.07%   3 No 
Neighbourhood    Nieuwstadt Centrum Very good 3.52% No development -0.32%   3 No 
District   c Peij Good 2.55% No development 0.37%   4 No 
Neighbourhood    Peij Very good 3.55% No development 0.49%   4 No 
District   d Roosteren Good 1.83% No development 0.64%   4 No 
Neighbourhood    Roosteren Good 1.04% No development 0.98%   4 No 
District   e Sint Joost Very good 3.94% No development 0.62%   4 No 
Neighbourhood     Sint Joost Very good 3.89% No development 0.66%   4 No 
Municipality 12 Leudal Good 2.94% No development 0.13%   4 No 
District   a Baexem Good 1.82% No development 0.30%   4 No 
Neighbourhood    Kern Baexem Good 1.44% No development -0.15%   3 No 
District   b Buggenum Very good 4.75% No development 0.02%   4 No 
Neighbourhood    Kern Buggenum Very good 4.80% No development 0.01%   4 No 
District   c Ell Very good 4.11% No development -0.55%   3 No 
Neighbourhood    Kern Ell Very good 4.52% No development -0.53%   3 No 
District   d Grathem Good 2.81% No development -0.54%   3 No 
Neighbourhood    Kern Grathem Good 2.94% No development -0.65%   3 No 
District   e Haelen Good 2.27% No development -0.02%   3 No 
Neighbourhood    Kern Haelen Good 2.19% No development 0.10%   4 No 
District   f Heythuysen Good 2.74% No development 0.22%   4 No 
Neighbourhood    Kern Heythuysen Good 2.69% No development 0.22%   4 No 
Neighbourhood    Maxet Unknown Unknown Unknown Unknown   Unknown Unknown 
District   g Horn Very good 4.59% No development 0.26%   4 No 
Neighbourhood    Kern Horn Very good 4.52% No development 0.20%   4 No 
District   h Hunsel Good 3.20% No development -0.73%   3 No 
Neighbourhood    Kern Hunsel Very good 3.72% No development -0.63%   3 No 
District   i Ittervoort Good 2.01% No development 0.98%   4 No 
Neighbourhood    Kern Ittervoort Good 2.12% No development 1.05%   4 No 
District   j Kelpen-Oler Good 1.97% No development 0.61%   4 No 
Neighbourhood    Kern Kelpen-Oler Good 2.41% No development 0.60%   4 No 
District   k Neeritter Good 2.05% Possible progress 1.64%   4 No 
Neighbourhood    Kern Neeritter Good 2.01% Possible progress 1.70%   4 No 
District   l Nunhem Very good 3.66% No development -0.87%   3 No 
Neighbourhood     Kern Nunhem Very good 3.84% No development -0.83%   3 No 
Municipality 13 Maasgouw Good 2.96% No development 0.30%   4 No 
District   a Heel Very good 3.43% No development 0.36%   4 No 
Neighbourhood    Heel Very good 3.64% No development 0.44%   4 No 
District   b Linne Good 2.22% No development 0.56%   4 No 
Neighbourhood    Linne Good 2.17% No development 0.54%   4 No 
District   c Maasbracht Good 2.37% No development 0.02%   4 No 
Neighbourhood    Brachterbeek Very good 4.39% No development 0.65%   4 No 
Neighbourhood    Maasbracht Good 1.92% No development -0.14%   3 No 
Neighbourhood    Verspreide huizen Het Vonderen Largely sufficient Unknown No development Unknown   Unknown Unknown 
District   d Ohé en Laak Good 2.68% No development 1.12%   4 No 
Neighbourhood    Laak Very good 3.61% Possible progress 1.82%   4 No 
District   e Thorn Very good 3.69% No development 0.79%   4 No 
Neighbourhood    Thorn Very good 3.69% No development 0.79%   4 No 
District   f Wessem Very good 3.71% No development 0.67%   4 No 
Neighbourhood     Wessem Very good 3.71% No development 0.67%   4 No 
Municipality 14 Roerdalen Very good 3.95% No development 0.18%   4 No 
District   a Melick en Herkenbosch Very good 4.35% No development 0.54%   4 No 
Neighbourhood    Herkenbosch Very good 4.38% No development 1.00%   4 No 
Neighbourhood    Melick Very good 4.32% No development 0.04%   4 No 
District   b Posterholt Very good 3.82% No development 0.01%   4 No 
Neighbourhood    Aan de Berg Very good 5.32% No development 0.53%   4 No 
Neighbourhood    Montfort Good 2.83% No development -0.96%   3 No 
Neighbourhood    Posterholt De Donk Good 3.29% No development -0.05%   3 No 
Neighbourhood    Posterholt De Winkel Good 2.45% No development 0.33%   4 No 
Neighbourhood    Posterholt-Dorp Good 2.65% No development 0.36%   4 No 
Neighbourhood    Sint Odiliënberg Very good 4.52% No development 0.32%   4 No 
District   c Vlodrop Good 3.20% No development -0.30%   3 No 
Neighbourhood    Vlodrop Good 2.92% No development -0.51%   3 No 
Municipality 15 Roermond Largely sufficient 0.62% No development 0.12%   4 No 
District   a Centrum Very good 5.43% No development -0.02%   3 No 
Neighbourhood    Binnenstad Very good 4.20% No development -0.15%   3 No 
Neighbourhood    Roerzicht-Voorstad Excellent 8.16% No development 0.29%   4 No 
District   b Donderberg en Hoogvonderen Sufficient -4.95% No development -0.10%   1 Yes 
Neighbourhood    Hoogvonderen Largely sufficient -1.94% No development -0.17%   1 Yes 
District   c Donderberg en Roosendael Weak -6.63% No development 0.34%   2 No 
Neighbourhood    Componistenbuurt Insufficient -11.74% No development 0.63%   2 No 
District   d Herten Very good 4.98% No development -0.14%   3 No 
Neighbourhood    Herten Very good 4.03% No development 0.36%   4 No 
Neighbourhood    Merum Very good 3.81% No development -0.11%   3 No 
District   e Maasniel Good 2.05% No development 0.50%   4 No 
Neighbourhood    Tegelarijeveld-Broekhin Largely sufficient -3.47% No development 0.83%   2 No 
District   f Roermond-Oost Largely sufficient -3.37% No development 0.77%   2 No 
Neighbourhood    Roermondse Veld Sufficient -4.83% No development 0.41%   2 No 
District   g Roermond-Zuid Largely sufficient -3.39% No development -0.65%   1 Yes 
Neighbourhood    De Kemp Weak -9.03% No development -0.84%   1 Yes 
Neighbourhood     Kapel-Muggenbroek Good 2.05% No development -0.77%   3 No 

         
(Development of) liveability            
score ((2012-)2014) 

         1   Yes (↓ score, ↓ development) 
         2   No (↓ score, ↑ development)  
         3   No (↑ score, ↓ development)  
         4   No (↑ score, ↑ development)  
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Table B.5: (Development of) the liveability score per district and neighbourhood – region Westelijke Mijnstreek (based on 
Ministerie BZK, 2014) 
    LIVEABILITY  LIVEABILITY 

    

Liveability score (2014) Deviation liveability 
score compared to 
national average (2014) 

Development liveability 
score (2012-2014) 

Development liveability 
score in percentage 
(2012-2014)   

Category Aspect demographic 
decline? (yes/no) 

COROP AREA ZUID-LIMBURG Largely sufficient/Good 1.35% No development 0.00%       
Region Westelijke Mijnstreek Largely sufficient/Good 1.38% No development -0.13%       
Municipality 16 Beek (L.) Good 1.19% No development 0.04%   4 No 
District   a Beek-Spaubeek Good 0.85% No development -0.03%   3 No 
Neighbourhood     Beek Largely sufficient -0.63% No development 0.02%   2 No 
Municipality 17 Schinnen Good 2.40% No development -0.42%   3 No 
District   a Amstenrade-Oirsbeek Good 2.43% No development 0.27%   4 No 
Neighbourhood    Amstenrade Good 2.15% No development 0.19%   4 No 
Neighbourhood    Oirsbeek Good 2.10% No development 0.38%   4 No 
District   b Schinnen Good 2.36% No development -1.13%   3 No 
Neighbourhood     Schinnen Good 2.61% No development -1.24%   3 No 
Municipality 18 Sittard-Geleen Largely sufficient 0.32% No development -0.08%   3 No 
District   a Geleen Largely sufficient -1.43% No development -0.24%   1 Yes 
Neighbourhood    Geleen-Zuid Largely sufficient -2.43% No development 0.01%   2 No 
District   b Guttecoven Good 2.39% No development -0.43%   3 No 
Neighbourhood    Limbricht Good 3.76% No development 0.40%   4 No 
District   c Limbrichterveld Largely sufficient -0.06% No development 0.32%   2 No 
Neighbourhood    Limbrichterveld Largely sufficient -0.03% No development 0.31%   2 No 
District   d Munstergeleen Good 1.76% No development -0.65%   3 No 
Neighbourhood    Munstergeleen Good 1.67% No development -0.66%   3 No 
District   e Obbicht-Papenhoven Good 2.78% No development 0.86%   4 No 
Neighbourhood    Obbicht Good 1.98% No development -0.71%   3 No 
District   f Overhoven Largely sufficient -0.42% No development -0.09%   1 Yes 
Neighbourhood    Kemperkoul Largely sufficient 0.53% No development -1.08%   3 No 
Neighbourhood    Overhoven Good 1.14% No development 0.51%   4 No 
District   g Sittard Good 2.36% No development -0.21%   3 No 
Neighbourhood    Kollenberg-Park Leyenbroek Excellent 6.18% No development -0.73%   3 No 
Neighbourhood     Sittard-Centrum Good 2.63% No development -0.34%   3 No 
Municipality 19 Stein (L.) Good 1.61% No development -0.04%   3 No 
District   a Stein Largely sufficient 0.54% No development -0.06%   3 No 
Neighbourhood    Oud-Stein Very good 3.53% No development 0.34%   4 No 
District   b Urmond Good 1.46% No development -0.62%   3 No 
Neighbourhood    Berg Good 1.33% No development -0.62%   3 No 
Neighbourhood    Urmond ten oosten van Julianakanaal Largely sufficient 0.52% No development -0.89%   3 No 
Neighbourhood     Urmond ten westen van Julianakanaal Very good 4.04% No development 0.12%   4 No 

         
(Development of) liveability           
score ((2012-)2014) 

         1   Yes (↓ score, ↓ development) 
         2   No (↓ score, ↑ development)  
         3   No (↑ score, ↓ development)  
         4   No (↑ score, ↑ development)  
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Table B.6: (Development of) the liveability score per district and neighbourhood – region Parkstad (based on Ministerie BZK, 
2014) 
    LIVEABILITY  LIVEABILITY 

    

Liveability score (2014) Deviation liveability 
score compared to 
national average (2014) 

Development liveability 
score (2012-2014) 

Development liveability 
score in percentage 
(2012-2014)   

Category Aspect demographic 
decline? (yes/no) 

COROP AREA ZUID-LIMBURG Largely sufficient/Good 1.35% No development 0.00%       
Region Parkstad Largely sufficient/Good 1.02% No development -0.06%       
Municipality 20 Brunssum Good 0.92% No development 0.40%   4 No 
District   a Brunssum-Centrum Good 1.54% No development -0.45%   3 No 
Neighbourhood    Centrum Largely sufficient -0.36% Possible decline -2.31%   1 Yes 
Neighbourhood    Kruisberg Largely sufficient 0.25% No development -0.05%   3 No 
Neighbourhood    Op de Vaard Good 1.33% Possible decline -1.58%   3 No 
District   b Brunssum-Noord Largely sufficient -2.90% No development -0.85%   1 Yes 
Neighbourhood    Rozengaard Largely sufficient -3.24% No development -1.36%   1 Yes 
District   c Brunssum-West Good 2.71% No development 0.67%   4 No 
Neighbourhood     Emma Very good 5.02% No development 0.02%   4 No 
Municipality 21 Heerlen Largely sufficient -2.85% No development -0.60%   1 Yes 
District   a Caumerveld-Douve Weien Good 2.58% No development 0.13%   4 No 
Neighbourhood    Douve Weien Good 0.98% No development 0.08%   4 No 
District   b Eikenderveld Sufficient -5.67% Possible decline -2.11%   1 Yes 
Neighbourhood    Eikenderveld Sufficient -5.67% Possible decline -2.11%   1 Yes 
District   c Heerlen-Centrum Largely sufficient -0.65% Possible decline -2.38%   1 Yes 
Neighbourhood    Heerlen-Centrum Largely sufficient -2.40% Possible decline -2.79%   1 Yes 
Neighbourhood    Op de Nobel Good 0.93% Possible decline -2.53%   3 No 
District   d Heerlerbaan-Schil Good 1.49% No development -0.26%   3 No 
Neighbourhood    Giezenveld Largely sufficient 0.32% No development -0.39%   3 No 
District   e Heerlerheide-Passart Sufficient -5.99% No development -0.16%   1 Yes 
Neighbourhood    Heerlerheide Kom Sufficient -5.38% No development -0.34%   1 Yes 
District  f Maria Gewanden en Terschuren Sufficient -4.43% No development -0.21%   1 Yes 
Neighbourhood   Maria Gewanden Sufficient -4.64% No development -0.38%   1 Yes 
District  g Molenberg Largely sufficient 0.19% No development 1.06%   4 No 
Neighbourhood   Molenbergpark Very good 4.24% No development 0.29%   4 No 
District  h Schandelen-Grasbroek Largely sufficient -3.30% No development -1.38%   1 Yes 
Neighbourhood   Grasbroek Largely sufficient -2.39% No development -0.45%   1 Yes 
Neighbourhood   Hoppersgraaf Weak -7.02% Possible decline -2.36%   1 Yes 
Neighbourhood   Musschemig Largely sufficient -0.51% No development -1.35%   1 Yes 
District  i Vrieheide-De Stack Weak -6.69% Possible decline -2.13%   1 Yes 
Neighbourhood    Nieuw-Einde Weak -6.46% Possible decline -2.08%   1 Yes 
Neighbourhood    Uterweg Weak -7.14% Possible decline -2.28%   1 Yes 
Municipality 22 Kerkrade Largely sufficient -1.59% No development 0.15%   2 No 
District   a Kerkrade-Noord Good 0.95% No development 0.44%   4 No 
Neighbourhood    Eygelshoven-Kom Largely sufficient 0.11% No development -0.27%   3 No 
Neighbourhood    Hopel Largely sufficient 0.55% Possible progress 1.85%   4 No 
Neighbourhood    Vink Good 2.88% No development 0.36%   4 No 
Neighbourhood    Waubacherveld Very good 3.53% No development -0.54%   3 No 
District   b Kerkrade-Oost Largely sufficient -3.17% No development -0.03%   1 Yes 
Neighbourhood    Bleijerheide Largely sufficient -3.48% No development 0.01%   2 No 
Neighbourhood     Holz Largely sufficient -1.82% No development -0.92%   1 Yes 
Municipality 23 Landgraaf Good 1.03% No development 0.00%   4 No 
District   a Nieuwenhagen Largely sufficient 0.63% No development 0.15%   4 No 
Neighbourhood    Oud Nieuwenhagen Largely sufficient -0.37% No development -0.01%   1 Yes 
District   b Schaesberg Good 1.84% No development 0.38%   4 No 
Neighbourhood    Schaesberg Centrum Good 1.92% No development 0.68%   4 No 
District   c Ubach over Worms Largely sufficient 0.30% No development -0.61%   3 No 
Neighbourhood     Waubach Largely sufficient -0.43% No development -0.52%   1 Yes 
Municipality 24 Nuth Good 2.30% No development -0.14%   3 No 
District   a Nuth Good 1.06% No development -0.81%   3 No 
Neighbourhood    Nuth Largely sufficient -0.20% No development -0.79%   1 Yes 
District   b Schimmert Very good 4.17% No development 0.08%   4 No 
Neighbourhood     Schimmert Very good 4.18% No development 0.19%   4 No 
Municipality 25 Onderbanken Good 2.00% No development -0.21%   3 No 
District   a Onderbanken Good 2.00% No development -0.21%   3 No 
Neighbourhood     Jabeek Very good 4.71% No development 1.27%   4 No 
Municipality 26 Simpelveld Good 2.44% No development 0.08%   4 No 
District   a Bocholtz Good 2.41% No development 0.11%   4 No 
Neighbourhood     Bocholtz Good 2.11% No development 0.23%   4 No 
Municipality 27 Voerendaal Very good 3.94% No development -0.20%   3 No 
District   a Klimmen Very good 4.55% No development -0.08%   3 No 
Neighbourhood    Termaar Very good 4.06% No development -1.19%   3 No 
District   b Kunrade Very good 3.78% No development -0.04%   3 No 
Neighbourhood     Kunrade Very good 3.64% No development -0.07%   3 No 

         
(Development of) liveability                
score ((2012-)2014) 

         1   Yes (↓ score, ↓ development) 
         2   No (↓ score, ↑ development)  
         3   No (↑ score, ↓ development)  
         4   No (↑ score, ↑ development)  

Table B.7: (Development of) the liveability score per district and neighbourhood – region Maastricht-Mergelland (based on 
Ministerie BZK, 2014)  
    LIVEABILITY  LIVEABILITY 

    

Liveability score (2014) Deviation liveability 
score compared to 
national average (2014) 

Development liveability 
score (2012-2014) 

Development liveability 
score in percentage 
(2012-2014)   

Category Aspect demographic 
decline? (yes/no) 

COROP AREA ZUID-LIMBURG Largely sufficient/Good 1.35% No development 0.00%       
Region Maastricht-Mergelland Largely sufficient/Good 1.66% No development 0.18%       
Municipality 30 Maastricht Largely sufficient -1.62% No development 0.12%   2 No 
District   a Buitenwijk-Oost Largely sufficient -1.95% No development 0.65%   2 No 
Neighbourhood    Scharn Good 1.02% No development 0.22%   4 No 

         
(Development of) liveability            
score ((2012-)2014) 

         1   Yes (↓ score, ↓ development) 
         2   No (↓ score, ↑ development)  
         3   No (↑ score, ↓ development)  
         4   No (↑ score, ↑ development)  
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Appendix C: Region classification  
In this appendix, the region classification according to CBS and Stichting Neimed and the region classification 
according to Wonen Limburg are compared. Table C.1 shows the categorisation per municipality. In figure 
C.1 till figure C.4, the differences are made visible in maps.  

Table C.1: Comparison regions CBS/Stichting Neimed and regions Wonen Limburg 
COMPARISON REGIONS 

Municipality Regions according to CBS 
and Stichting Neimed 

Regions according to 
Wonen Limburg 

NOORD-LIMBURG 
4 Horst aan de Maas Region Venray Noord Landelijk 
5 Venray     
  a. Kern Venray Region Venray Venray Stedelijk 
  b. Overige kernen Region Venray Noord Landelijk 
7 Peel en Maas Region Venlo Noord Landelijk 
8 Venlo Region Venlo Venlo 

MIDDEN-LIMBURG 
9 Nederweert Region Weert Midden Landelijk 
10 Weert Region Weert Weert Stedelijk 
11 Echt-Susteren Region Roermond Midden Landelijk 
12 Leudal Region Roermond Midden Landelijk 
13 Maasgouw Region Roermond Midden Landelijk 
14 Roerdalen Region Roermond Midden Landelijk 
15 Roermond Region Roermond Roermond Stedelijk 

ZUID-LIMBURG 
16 Beek (L.) Westelijke Mijnstreek Westelijke Mijnstreek 
17 Schinnen Westelijke Mijnstreek Westelijke Mijnstreek 
18 Sittard-Geleen Westelijke Mijnstreek Westelijke Mijnstreek 
19 Stein (L.) Westelijke Mijnstreek Westelijke Mijnstreek 
20 Brunssum Parkstad Parkstad Stedelijk 
21 Heerlen Parkstad Parkstad Stedelijk 
22 Kerkrade Parkstad Parkstad Stedelijk 
23 Landgraaf Parkstad Parkstad Stedelijk 
24 Nuth Parkstad Parkstad Landelijk 
25 Onderbanken Parkstad Parkstad Landelijk 
26 Simpelveld Parkstad Parkstad Landelijk 
27 Voerendaal Parkstad Parkstad Landelijk 
30 Maastricht Maastricht-Mergelland Maastricht 
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Figure C.1: Regions Limburg according to Statistics 
Netherlands and Stichting Neimed 

Figure C.2: Regions Limburg according to Wonen 
Limburg 
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Figure C.3: Regions Limburg according to Statistics 
Netherlands and Stichting Neimed, including 
municipalities 

Figure C.4: Regions Limburg according to Wonen 
Limburg, including municipalities 
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Appendix D: Description of categorisation aspects 
demographic decline per region 

To get an idea of how table 3.3 on page 58 was determined, for the municipality Horst aan de Maas, it is 
described how the results are realised. This will be done for each demographic and locational aspect as is 
visible in this table. For the clarity, the score of the municipality Horst aan de Maas in table 3.3 is displayed 
again below.  

Table D.1 (part of table 3.3): Categorisation of aspects demographic decline per region – municipality Horst aan de Maas 
 POPULATION HOUSEHOLDS DEJUVENATION AGEING HOUSING DEMAND LIVEABILITY TOTAL 

 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category Aspect 
demo-
graphic 
decline? 
(yes/no) 

Category 
(average) 

Aspect 
demo-
graphic 
decline? 
(yes/no) 

NOORD-LIMBURG               
Region Venray               
4 Horst aan de Maas 3 No 4 No 2 No 1 Yes 4 No 3 No 3 No 

 

Development 
population growth 
(2014-2040) 

Development 
household growth 
(2014-2040) 

Development % people 
0-25 years (2014-2040) 

Development % people 
65+ years (2014-2040) 

Development housing 
demand (2014-2040) 

(Development of) 
liveability score    
((2012-)2014) 

Demographic decline 
TOTAL 

 1   Yes (large decline) 1   Yes (large decline) 1   Yes (large decline) 1   Yes (large increase) 1   Yes (large decline) 1   Yes (↓ score, ↓ dev.) 1   Yes (large decline) 
 2   Yes (smaller decline) 2   Yes (smaller decline) 2   No (smaller decline) 2   No (smaller increase) 2   Yes (smaller decline) 2   No (↓ score, ↑ dev.)  2   Yes (smaller decline) 
 3   No (stagnation) 3   No (stagnation) 3   No (stagnation) 3   No (stagnation) 3   No (stagnation) 3   No (↑ score, ↓ dev.)  3   No (stagnation) 
 4   No (increase) 4   No (increase) 4   No (increase) 4   No (decrease) 4   No (increase) 4   No (↑ score, ↑ dev.)  4   No (increase) 

 
Demographic aspects 
For the clarification of the score of the demographic aspects in table D.1 (and table 3.3), the data as described 
in table 3.1 (subparagraph 3.2.2) are needed. Therefore, a part of table 3.1 will be displayed again below.  

Table D.2 (part of table 3.1): Demographic study per municipality in Limburg – municipality Horst aan de Maas (based on 
Stichting Neimed, 2015) 

 POPULATION HOUSEHOLDS DEJUVENATION AGEING 

 

Number of 
inhabitants 
(2014) 

Population 
growth   
(2000-2014) 

Population 
forecast   
(2014-2040) 

Number of 
households 
(2014) 

Household 
growth  
(2000-2014) 

Household 
forecast 
(2014-2040) 

Percentage 
people aged 
0-25  years 
(2014) 

Dejuvenation 
growth   
(2000-2014) 

Dejuvenation 
forecast 
(2014-2040) 

Percentage 
people aged 
65+ years 
(2014) 

Ageing 
growth   
(2000-2014) 

Ageing 
forecast 
(2014-2040) 

NOORD-LIMBURG 280517 2.8% -5.4% 120041 11.7% 3.6% 27.3% -9.0% -12.1% 18.8% 47.2% 70.1% 
Region Venray 84839 4.7% -1.5% 34921 13.8% 7.7% 28.3% -9.0% -11.1% 17.9% 55.4% 72.9% 
4 Horst aan de Maas 41727 5.1% -0.5% 16876 13.9% 7.4% 28.5% -7.6% -10.4% 18.2% 52.6% 69.8% 

Below, the score of the municipality Horst aan de Maas is described per demographic aspect.  
 
Population 
For the demographic aspect “population”, the categorisation as described in subparagraph 3.1.1 and the data 
in subparagraph 3.2.2 (table 3.1) is needed. Table 3.1 is already displayed again, the categorisation for 
“population” is repeated below. 
1. Large population decline, shrinking regions: Regions that already have experienced population decline till 

2014 and in the period 2014-2040, the number of inhabitants will decrease further with at least 12.5 per 
cent. 

2. Smaller population decline, anticipating regions: Regions that will experience a population decline 
between 2 and 12.5 per cent in the period 2014-2040. Before 2014, the population was not necessarily 
decreasing. 

3. Stagnation in the population growth: Regions that will experience a small change in the population growth 
in the period 2014-2040, ranging between -2 and +2 per cent. 

4. Population increase: Regions that will experience a population increase larger than 2 per cent in the period 
2014-2040. 

As can be seen in table 3.1 (and table D.2), the population growth in Horst aan de Maas in the period 2000-
2014 was 5.1 per cent and it is expected that the population in the period 2014-2040 will decrease with 0.5 
per cent. When consulting the above categorisation, it appears that the expected population decline in the 
period 2014-2040 value falls into category 3 (stagnation), as the percentage falls between the -2 and +2 per 
cent range of this category. As can be read in table 3.1 and subparagraph 3.1.1, only the first two categories 
are characteristic for demographic decline, which means that this is no aspect of demographic decline. 
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Households 
For the demographic aspect “households”, the categorisation as described in subparagraph 3.1.1 and the 
data in subparagraph 3.2.2 (table 3.1) is needed. Table 3.1 is already displayed again, the categorisation for 
“households” is repeated below. 
1. Large decline in the number of households, shrinking regions: Regions that will experience a decline in the 

number of households larger than 5 per cent in the period 2014-2040. 
2. Smaller decline in the number of households: Regions that will experience a decline in the number of 

households between 2 and 5 per cent in the period 2014-2040.  
3. Stagnation in the growth of the number of households: Regions that will experience a small change in the 

growth in the number of households in the period 2014-2040, ranging between -2 and +2 per cent. 
4. Increase of the number of households: Regions that will experience an increase of the number of 

households larger than 2 per cent in the period 2014-2040. 

As is visible in table 3.1 (and table D.2), it is expected that the number of households in Horst aan de Maas 
will increase with 7.4 per cent in the period 2014-2040. When looking at the above categorisation, it appears 
that an increase in the household growth in the period 2014-2040 larger than 2 per cent falls into category 4 
(increase), which is the case for Horst aan de Maas. When consulting table 3.1 and subparagraph 3.1.1, it 
appears that only the first two categories are characteristic for demographic decline, which means that this 
is no aspect of demographic decline. 
 
Dejuvenation 
For the demographic aspect “dejuvenation”, the categorisation as described in subparagraph 3.1.1 and the 
data in subparagraph 3.2.2 (table 3.1) is needed. Table 3.1 is already displayed again, the categorisation for 
“dejuvenation” is repeated below. 
1. Large decline in the share of people aged 0-25 years, shrinking regions: Regions that will experience a 

decline in the share of people aged 0-25 years larger than 12 per cent in the period 2014-2040. 
2. Smaller decline in the share of people aged 0-25 years: Regions that will experience a decline in the share 

of people aged 0-25 years between 2 and 12 per cent in the period 2014-2040. 
3. Stagnation in the share of people aged 0-25 years: Regions that will experience a small change in the 

growth of the share of people aged 0-25 years in the period 2014-2040, ranging between -2 and +2 per 
cent. 

4. Increase in the share of people aged 0-25 years: Regions that will experience an increase of the share of 
people aged 0-25 years larger than 2 per cent in the period 2014-2040. 

As can be seen in table 3.1 (and table D.2), it is expected that the share of people aged below 25 years in 
Horst aan de Maas will decrease with 10.4 per cent in the period 2014-2040. When consulting the above 
categorisation, it appears that the expected dejuvenation in the period 2014-2040 value falls into category 2 
(smaller decline), as the percentage falls between the -12 and -2 per cent range of this category. As can be 
read in table 3.1 and subparagraph 3.1.1, only the first category is characteristic for demographic decline, 
which means that this is no aspect of demographic decline. 
 
Ageing 
For the demographic aspect “ageing”, the categorisation as described in subparagraph 3.1.1 and the data in 
subparagraph 3.2.2 (table 3.1) is needed. Table 3.1 is already displayed again, the categorisation for “ageing” 
is repeated below. 
1. Large increase of the share of people aged 65 years and older, shrinking regions: Regions that will 

experience an increase of the share of people aged above 65 years larger than 60 per cent in the period 
2014-2040. 

2. Smaller increase of the share of people aged 65 years and older: Regions that will experience an increase 
of the share of people aged above 65 years between 2 and 60 per cent in the period 2014-2040. 
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3. Stagnation in the share of people aged 65 years and older: Regions that will experience a small change in 
the growth of the share of people aged above 65 years in the period 2014-2040, ranging between -2 and 
+2 per cent. 

4. Decrease in the share of people aged 65 years and older: Regions that will experience a decrease of the 
share of people aged above 65 years larger than 2 per cent in the period 2014-2040. 

As is visible in table 3.1 (and table D.2), it is expected that the share of people aged 65 years and older in 
Horst aan de Maas will increase with 69.8 per cent. When looking at the above categorisation, it appears that 
an increase in the share of people aged 65 years and older in the period 2014-2040 larger than 60 per cent 
falls into category 1 (large increase), which is the case for Horst aan de Maas. When consulting table 3.1 and 
subparagraph 3.1.1, it appears that the first two categories are characteristic for demographic decline, which 
means that this is an aspect of demographic decline. 
 
Locational aspects 
For the clarification of the score of the locational aspects in table 3.3 (and table D.1), the data as described 
in table 3.2 (subparagraph 3.2.2) are needed. Therefore, a part of table 3.2 will be displayed again below. 

Table D.3 (part of table 3.2): Locational study per municipality in Limburg – municipality Horst aan de Maas (based on 
Ministerie BZK, 2014 and Stichting Neimed, 2015) 

 HOUSING DEMAND LIVEABILITY PROPERTY 
 Number of 

dwellings 
(2014) 

Number of 
dwellings 
(2040) 

Dwellings 
forecast         
(2014-2040) 

Liveability score (2014) Deviation 
liveability score 
compared to 
national average 
(2014) 

Development 
liveability score      
(2012-2014) 

Development 
liveability score 
in percentage 
(2012-2014) 

Number of 
dwellings      
Wonen Limburg          
(01-01-2017) 

NOORD-LIMBURG 120401 123325 2.4% Largely sufficient/Good 1.00% No development -0.01% 10100 
Region Venray 34911 37175 6.5% Largely sufficient/Good 0.58% No development -0.11% 7209 
4 Horst aan de Maas 16875 18069 7.1% Good 2.52% No development -0.46% 2507 

In the below text, the score of the municipality Horst aan de Maas is described per locational aspect.  
 
Housing demand 
For the locational aspect “housing demand”, the categorisation as described in subparagraph 3.1.2 and the 
data in subparagraph 3.2.2 (table 3.2) is needed. Table 3.2 is already displayed again, the categorisation for 
“housing demand” is repeated below. 
1. Large decrease of the housing demand, shrinking regions: Regions that will experience a decreasing 

demand for housing larger than 10 per cent in the period 2014-2040. 
2. Smaller decrease of the housing demand: Regions that will experience a decreasing demand for housing 

between 2 and 10 per cent in the period 2014-2040.  
3. Stagnation in the growth of the housing demand: Regions that will experience a small change in the 

growth of the housing demand in the period 2014-2040, ranging between -2 and +2 per cent. 
4. Increase of the housing demand: Regions that will experience an increasing demand for housing larger 

than 2 per cent in the period 2014-2040. 

As can be seen in table 3.2 (and table D.3), it is expected that the housing demand in Horst aan de Maas will 
increase with 7.1 per cent in the period 2014-2040. When consulting the above categorisation, it appears 
that the expected development of the demand for housing in the period 2014-2040 value falls into category 
4 (increase), as the percentage is larger than 2 per cent, which is the range of this category. As can be read 
in table 3.2 and subparagraph 3.1.2, it appears that only the first two categories are characteristic for 
demographic decline, which means that this is no aspect of demographic decline. 
 
Liveability 
For the locational aspect “liveability”, the categorisation as described in subparagraph 3.1.2 and the data in 
subparagraph 3.2.2 (table 3.2) is needed. Table 3.2 is already displayed again, the categorisation for 
“liveability” is repeated below. 
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1. Negative liveability score, negative development: Regions that have a negative liveability score compared 
to the Dutch national average in 2014, and the score has shown a negative development in the period 
2012-2014. 

2. Negative liveability score, positive development: Regions that have a negative liveability score compared 
to the Dutch national average in 2014, but the score has become higher in the period 2012-2014. 

3. Positive liveability score, negative development: Regions that have a positive liveability score compared 
to the Dutch national average in 2014, but the score has become lower in the period 2012-2014. 

4. Positive liveability score, positive development: Regions that have a positive liveability score compared to 
the Dutch national average in 2014, and the score has shown a positive development in the period 2012-
2014. 

As is visible in table 3.2 (and table D.3), the liveability score in Horst aan de Maas is 2.52 per cent higher than 
the average Dutch liveability score, and the development of the liveability score in the period 2012-2014, 
shows a decrease of 0.42 per cent. When looking at the above categorisation, it appears that this value falls 
into category 3 (positive liveability score, negative development). As can be seen in table 3.2 and 
subparagraph 3.1.2, only the first category is characteristic for demographic decline, which means that this 
is no aspect of demographic decline. 
 

Total 
The overall score as is visible in table 3.3 (and table D.1), was determined by summing up all six separate 
scores. This gives a score of 20. To get the average score, the sum of 20 was divided by six, resulting in an 
average score of 3.33. When rounding this score, it appears that this score falls in the third category: 
stagnation. The ranges of each category are displayed below: 

Category 1: Large decline Score ≥ 1.00 < 1.50 
Category 2: Smaller decline Score ≥ 1.50 < 2.50 
Category 3: Stagnation Score ≥ 2.50 < 3.50 
Category 4: Increase Score ≥ 3.50 < 4.00 
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Appendix E: Data collection and operationalisation 
This appendix describes all variables needed for the analyses in chapter 5. Not only a definition of each 
variable is given (appendix E.1), but also the operationalisation is dealt (appendix E.2).  
 
Appendix E.1: Description of variables 
This part gives a description of each variable that is needed for the analyses. Per group of variables (table E.1 
till table E.8), a description is given. 
 
Location and region 
In order to be able to study the regional differences in the market value, variables with regard to the location 
and region are needed. The variables that indicate where a complex or unit is located, are described in table 
E.1. These variables are needed in all three analyses.  

Table E.1: Description of variables – location and region 

LOCATION AND REGION 
Nr. Variable Description 
1.1 COROP area The COROP area in which the complex or unit is located 
1.2 Region according to Wonen Limburg The region in which the complex or unit is located, according to  

 Wonen Limburg 
1.3 Region according to Statistics Netherlands 

and Stichting Neimed 
The region in which the complex or unit is located, according to  
Statistics Netherlands and Stichting Neimed 

1.4 Municipality The municipality in which the complex or unit is located 
1.5 District The district in which the complex or unit is located, according to Statistics 

Netherlands 
1.6 Neighbourhood The neighbourhood in which the complex or unit is located, according to 

Statistics Netherlands 

 
Complex or rentable unit specifications 
The variables related to the specifications of the complexes or rentable units are not necessarily needed in 
the analyses, but are needed to be able to distinguish the complexes or units. The variables related to these 
specifications are described in table E.2. The specifications are unique for each complex or rentable unit. 

Table E.2: Description of variables – complex or rentable unit specifications 

COMPLEX OR RENTABLE UNIT SPECIFICATIONS 
Nr. Variable Description 
2.1 ID valuation complex Unique identification code of the valuation complex 
2.2 ID rentable unit Unique identification code of the rentable unit 
2.3 Address Street and house number (suffix) of the rentable unit 
2.4 Street Street in which the complex or unit is located 
2.5 House number House number of rentable unit 
2.6 House number suffix If applicable, the house number suffix of the rentable unit 
2.7 Zip code Four-digit postal code of the rentable unit 

 
Features dwellings 
To be able to predict the “pure” effect of the location on the market value, it is important to correct for the 
features of the dwelling. The relevant features of the dwelling that are available on the level of the complex 
or the rentable unit are described in table E.3.  
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Table E.3: Description of variables – features dwellings 

FEATURES DWELLINGS 
Nr. Variable Description 
3.1 Object type Whether it concerns a residential unit, commercial real estate, social real 

estate or a parking unit 
3.2 Type rentable unit Whether it concerns a single-family dwelling, a multi-family dwelling, a 

student unit or a care unit 
3.3 Subtype rentable unit Further typing of rentable units 
3.4 Individual rentable unit Whether it concerns an individual rentable unit or not 
3.5a Building year The year in which the complex or unit is built 
3.5b Building or renovating year The average building or renovating year per complex 
3.6 Surface The usable floor area (UFA) of the unit in square meters (m²) 
3.7a Energy label (rentable unit level) The energy label of the rentable unit 
3.7b Energy label (complex level) The average energy label of the complex 

 
Market value 
For the clarification of the potential regional differences in the market value, of course the market value itself 
per rentable unit is needed. The variable belonging to this, is described in table E.4. 

Table E.4: Description of variables – market value 

MARKET VALUE 
Nr. Variable Description 
4.1 Market value The total market value per rentable unit on 01-01-2017 

 
Components market value 
The underlying values of the components of the market value are needed to discover what components have 
caused the potential differences in the market value. As is already mentioned in chapter 2, the components 
of the market value could be subdivided into three categories: macro-economic parameters, object data and 
model parameters. All the components from chapter 2 are included. This means that not only the variables 
are included of which it is expected that they could cause regional differences, but also the others. In this 
way, it could be tested whether these components are indeed the ones that could cause regional differences.  

The macro-economic parameters are used to make a prediction of how the value of the components will 
change. As stated, when starting with the market valuation at the beginning of the year, all the values are 
first indexed with the macro-economic parameters (price inflation, increase of wages, construction costs or 
value with vacant possession), after which one third of the stock will be valued by means of the full method. 
The other part will be valued by means of an update or a plausibility statement. Therefore, besides the macro-
economic parameters, also the appraisal method and the reference date are included. The macro-economic 
parameters are described in table E.5. 

Table E.5: Description of variables – macro-economic parameters 

MACRO-ECONOMIC PARAMETERS 
Nr. Variable Description 
5.1 Reference date The reference date on which the parameters are determined  
5.2 Appraisal method Whether the valuation of a complex or rentable unit is done by means of 

an appraisal (each three years), reappraisal (each year) or update (others) 
5.3 Price inflation Percentage for annual indexation of the contract rent, maximum rent and 

liberalisation limit, market rent and taxes, insurances and other business 
expenses 

5.4 Increase of wages Percentage for the increase of management costs, excluding the business 
expenses 

5.5 Increase of construction costs Percentage for the increase of the maintenance costs, selling costs and 
ageing costs 

5.6 Increase of value with vacant possession Percentage for the increase of the sale revenues in the disposition 
scenario 
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The object data are the specific data related to the residential units and are needed to describe the complexes 
or units. Besides the object data mentioned in the manual Handboek modelmatig marktwaarde, also some 
other relevant data are included (for example the average building or renovating year and the maximum 
rent). The variables related to the object data are visible in table E.6.  

Table E.6: Description of variables – object data 

OBJECT DATA 
Nr. Variable Description 
6.1 ID valuation complex Unique identification code of the valuation complex 

6.2 Mutation probability Average actual mutation probability (%) per complex in the period 2012-
2016 

6.3 Broken complex Whether single rentable units of the valuation complex are already sold, 
yes or no 

6.4 Separated complex Whether the valuation complex is separated into single rentable units, 
yes or no 

6.5 Sale barrier Whether there is a sale barrier on the complex or unit, yes or no (if there 
is a sale barrier, the disposition scenario is not possible) 

6.6 Sale possibility Percentage maximum number of sellable rentable units relative to the 
total number of rentable units in valuation complex 

6.7 ID rentable unit Unique identification code of the rentable unit 

6.8 Zip code Four-digit postal code of the rentable unit 

6.9 Object type Whether it concerns a residential unit, commercial real estate, social real 
estate or a parking unit 

6.10 Type rentable unit Whether it concerns a single-family dwelling, a multi-family dwelling, a 
student unit or a care unit 

6.11 Subtype rentable unit Further typing of rentable units. This parameter forms no requirement 
for 2016 

6.12 Individual rentable unit Whether it concerns an individual rentable unit, yes or no 

6.13 Regulated rentable unit Whether it concerns a regulated rental agreement, yes or no (SGEI or 
non-SGEI) 

6.14a Building year The year in which the complex or unit is built 

6.14b Building or renovating year The average building or renovating year per complex 

6.15 Surface The usable floor area (UFA) of the unit in square meters (m²) 

6.16a Energy label (rentable unit level) The energy label of the rentable unit 

6.16b Energy label (complex level) The average energy label of the complex 

6.17 Point housing valuation system Number of points according to the housing valuation system 

6.18 Rentable unit located in a conservation 
city or village 

Whether the rentable unit concerns a monument, yes or no 

6.19 Actual contract rent Monthly rent (without additional costs like gas, water, electricity and 
service costs) on 31-12-2016 

6.20 Maximum rent The maximum rent associated with the number of points according to the 
housing valuation system 

6.21 Initial vacancy Whether there is initial vacancy, yes or no 

6.22 WOZ-value WOZ-value on date 01-01-2015 

6.23 Deferred maintenance Whether deferred maintenance is needed, yes or no 

6.24 Amount deferred maintenance If applicable, the amount (€) to remedy the deferred maintenance 

6.25 Land situation Whether the land of the complex or unit is own land or there is the case 
of ground lease 

6.26 Ground lease Whether there is ground lease, yes or no 

6.27 Surrender amount ground lease If applicable, the surrender amount that has to be paid for ownership 

6.28 Ground rent If applicable, the amount (€/year) ground rent 

6.29 End date of ground lease contract If applicable, the end date of the contract 

6.30 Supplementation of ground lease 
conversion from rent to purchase 

If applicable, the amount that has to be paid for the supplementation of 
ground lease conversion from rent to purchase 
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The model parameters are needed to determine the model-based valuation of the rentable units in the 
valuation complexes. Because of the fact that several variables could have different values for both valuation 
scenarios (continuing operating or disposition), also the valuation scenario is included as variable. The 
variables associated with the model parameters are described in table E.7.  

Table E.7: Description of variables – model parameters 

MODEL PARAMETERS 
Nr. Variable Description 
7.1 Valuation scenario Whether the highest market value is based on the scenario of continuing 

operating or on the disposition scenario 
7.2 Value with vacant possession Estimated selling price, based on purchasing costs payable by the 

purchaser, unencumbered by tenancy and other charges        
7.3 Market rent The rental price per month of a rentable unit, assuming optimal 

marketing and leasing 
7.4 Operating costs – Conservation 

maintenance 
The maintenance that is needed during the whole DCF-period to keep the 
rentable unit in the same technical and constructional state 

7.5 Operating costs – Mutation maintenance The maintenance that occurs after the termination of a rental contract 
(mutation)  

7.6 Operating costs – Deferred maintenance Maintenance costs that are the result of insufficient maintenance or 
external circumstances which directly jeopardize the elementary building 
performance and the long-term performance during the operating period 

7.7 Operating costs – Management costs The costs that have to be made for the managing of the rentable unit 
(costs for marketing and leasing) 

7.8 Operating costs – Taxes, insurances and 
other business expenses – Municipal OZB 

The amount of municipal OZB tax that has to be paid. This is a percentage 
of the WOZ-value 

7.9 Operating costs – Taxes, insurances and 
other business expenses – Other 

The amount of other taxes and insurances that has to be paid. This is a 
percentage of the WOZ-value 

7.10 Operating costs – Landlord levy The landlord levy that has to be paid for individual units below the 
liberalisation limit. This is a percentage of the WOZ-value 

7.11 Rent increase above inflation The percentage with which the annual rent could increase, above the 
price inflation (because of changing governmental policies). This rent 
increase is only for individual units 

7.12 Loss of rent irrecoverable The loss of rent and other costs because of default of payment, 
temporary vacancy, irrecoverable service charges and ongoing service 
charges, that could not be recovered by the owner 

7.13 Loss of rent because of initial vacancy The loss of rent that is associated with the vacancy of a rentable unit. This 
parameter forms no requirement for 2016 

7.14 Mutation probability Average mutation probability (%) per complex in the period 2012-2016, 
corrected by the external valuer. This parameter forms no requirement 
for 2016 

7.15 Mutation vacancy The average period that a rentable unit is vacant between two rental 
contracts. This parameter forms no requirement for 2016 

7.16 Separation costs – Juridical costs These costs include fees that arise from the separation regulation of the 
municipality and these include notary and land registry costs 

7.17 Separation costs – Technical costs The costs arising from additional requirements that have to be realised in 
the context of the separation 

7.18 Selling costs The costs that have to be made for the sale of the rentable units in the 
disposition scenario. These costs include for example the costs for the 
real estate agent 

7.19 Ground lease The influence of the ground lease on the value of the rentable unit 

7.20 Discount rate – Risk-free interest rate The actual interest on the government bonds 

7.21 Discount rate – Real estate sector specific 
raise 

The raise of the risk that serves as compensation for the additional risk 
incurred for investing in real estate, relative to the risk-free interest rate 

7.22 Discount rate – Raise of the object and 
market risk – TOTAL 

The total raise of the object and market risk, composed by eight factors: 
(i) cash flow active mutation, (ii) cash flow passive mutation, (iii) location 
within municipality, (iv) location rural, (v) limitation in ownership, (vi) 
energy label, (vii) maintenance intensity and (viii) building type 
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7.23 Discount rate – Raise of the object and 
market risk – Cash flow active mutation 

The influence of whether the rentable unit easily could be sold or not 
after mutation on the raise of the object and market risk 

7.24 Discount rate – Raise of the object and 
market risk – Cash flow passive mutation 

The influence of whether the rentable unit easily could be rented or not 
after mutation on the raise of the object and market risk 

7.25 Discount rate – Raise of the object and 
market risk – Location within municipality 

The influence of the location of the rentable unit within the municipality 
on the raise of the object and market risk 

7.26 Discount rate – Raise of the object and 
market risk – Location rural 

The influence of whether a rentable unit is located in a rural area on the 
raise of the object and market risk 

7.27 Discount rate – Raise of the object and 
market risk – Limitation in ownership 

The influence of the potential limitation in ownership on the raise of the 
object and market risk 

7.28 Discount rate – Raise of the object and 
market risk – Energy label 

The influence of the energy label of the rentable unit on the raise of the 
object and market risk 

7.29 Discount rate – Raise of the object and 
market risk – Maintenance intensity 

The influence of the building year (maintenance intensity) of the rentable 
unit on the raise of the object and market risk 

7.30 Discount rate – Raise of the object and 
market risk – Building type 

The influence of the building type on the raise of the object and market 
risk  

7.31 End value The market value of the valuation complex at the end of the DCF-period 
(after 15 year) 

7.32 Transfer costs – Transfer tax The tax that has to be paid for the transfer of a complex or unit 

7.33 Transfer costs – Other acquisition costs The remaining transfer costs, including notary and registration costs for 
the sale of the valuation complex in rented state 

 
Aspects demographic decline 
The variables with regard to the aspects of demographic decline are needed to test whether the potential 
differences in the market value could be explained in terms of the aspects of demographic decline. These 
variables are displayed in table E.8. 

Table E.8: Description of variables – aspects demographic decline 

ASPECTS DEMOGRAPHIC DECLINE 
Nr. Variable Description 
8.1a Population growth (2000-2014) Development of the number of inhabitants in the period 2000-2014 

8.1b Population forecast (2014-2040) Expected development of the number of inhabitants in the period 
2014-2040 

8.2a Households growth (2000-2014) Development of the number of households in the period 2000-2014 

8.2b Households forecast (2014-2040) Expected development of the number of households in the period 
2014-2040 

8.3a Dejuvenation growth (2000-2014) Development of the share of people aged 0-25 years in the period 
2000-2014 

8.3b Dejuvenation forecast (2014-2040) Expected development of the share of people aged 0-25 years in the 
period 2014-2040 

8.4a Ageing growth (2000-2014) Development of the share of people aged 65+ years in the period 
2000-2014 

8.4b Ageing forecast (2014-2040) Expected development of the share of people aged 65+ years in the 
period 2014-2040 

8.5 Housing demand forecast (2014-2040) Expected development of the demand for housing in the period 
2014-2040 

8.6a Liveability score (2014) Liveability score in 2014 (category) 

8.6b Deviation liveability score compared to 
national average (2014) 

Liveability score in 2014 as percentage deviation compared to the 
national average 

8.6c Development of liveability score (2012-
2014) 

Development of the liveability score in the period 2012-2014 
(category) 

8.6d Development liveability score in 
percentage (2012-2014) 

Development of the liveability score in the period 2012-2014 
(percentage) 
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Appendix E.2: Operationalisation of variables 
All variables are translated into variables that could be used for the analyses: the operationalisation of the 
variables. Per group of variables, the operationalisation is described (table E.9 till table E.16).  
 
Location and region 
The operationalised location and region variables are visible in table E.9. As can be seen in this table, all the 
location and region variables start their name with LOC (from LOCation and region), followed by an 
abbreviation that indicates what variable it is. All these variables concern nominal variables. For each 
variable, the values that it could have, are translated into groups that are numbered.  

Table E.9: Operationalisation of variables – location and region 

LOCATION AND REGION 
Name Label Level of 

measurement 
Groups (only if applicable) 

LOC.1_COROP COROP area Nominal 1.      Noord Limburg 
2.      Midden Limburg 
3.      Zuid-Limburg 

LOC.2_RegWL Region according to Wonen Limburg Nominal 1.      Maastricht en Mergelland 
          … 
10.    Westelijke Mijnstreek 

LOC.3_RegCBSStich Region according to Statistics 
Netherlands and Stichting Neimed 

Nominal 1.      Maastricht en Mergelland 
          … 
7.      Westelijke Mijnstreek 

LOC.4_Munic Municipality Nominal 1.      Beek 
          … 
24.    Weert 

LOC.5_Distr District Nominal 1.      Altweerderheide 
          … 
110. Wessem 

LOC.6_Neigh Neighbourhood Nominal 1.      Aan de Berg 
          … 
173. Ysselstein 

 
Complex or rentable unit specifications 
The operationalised variables with regard to the complex or rentable unit specifications are displayed in table 
E.10. As is visible in this table, all variables have a name starting with SPE (from SPEcifications), followed by 
an abbreviation that indicates what variable it is. Although these variables all concern nominal variables, no 
groups are made. This is because of the fact that the values of the variables are different for each complex 
or rentable unit and it thus makes no sense to form groups of values.  

Table E.10: Operationalisation of variables – complex or rentable unit specifications 

COMPLEX OR RENTABLE UNIT SPECIFICATIONS 
Name Label Level of 

measurement 
Groups (only if applicable) 

SPE.1_IDCompl ID valuation complex Nominal Not applicable 
SPE.2_IDUnit ID rentable unit Nominal Not applicable 
SPE.3_Address Address Nominal Not applicable 
SPE.4_Street Street Nominal Not applicable 
SPE.5_HousNr House number Nominal Not applicable 
SPE.6_HousNrSuf House number suffix Nominal Not applicable 
SPE.7_ZipCod Zip code Nominal Not applicable 
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Features dwellings 
The variables with regard to the features of the dwellings that are operationalised, are described in table 
E.11. All names of these variables start with FEA (from FEAtures dwellings), followed by an abbreviation that 
indicates what variable it is. As can be seen, the variables concern both nominal and ordinal, as well as scale 
variables. For each nominal variable, the values that it could have, are translated in groups that are 
numbered. The same applies to the ordinal variables FEA.7a_EnrgLabCompl (energy label on complex level) 
and FEA.7c_EnrgLabUnit (energy label on rentable unit level).  
After that, for these two ordinal variables (energy label on complex and rentable unit level) and for the scale 
variables FEA.5a_BldYr (building year), FEA.5c_AvBldRenYr (average building or renovating year) and 
FEA.6a_Surf (surface), the different values are grouped and classes are created. The range of the classes are 
determined on the basis of the classes as used in the manual Handboek modelmatig waarderen marktwaarde 
and the available data of Wonen Limburg. These variables are recoded into new variables with an ordinal 
level of measurement.  The “old”, non-classified variables, are still in the dataset.  

Table E.11: Operationalisation of variables – features dwellings 

FEATURES DWELLINGS 
Name Label Level of 

measurement 
Groups (only if applicable) 

FEA.1_ObjTyp Object type Nominal, 
dichotomous 

0.      Residential unit 
1.      Other 

FEA.2_TypUn Type rentable unit Nominal, 
dichotomous 

0.      Multi-family dwelling 
1.      Single-family dwelling 

FEA.3_SubTypUn Subtype rentable unit Nominal 1.      Apartment (‘galerijflat’) 
          … 
5.      Terraced house 

FEA.4_IndUn Individual rentable unit? (Yes/No) Nominal, 
dichotomous 

0.      No 
1.      Yes 

FEA.5a_BldYr Building year Scale Not applicable 
FEA.5b_BldYrCl Building year, in classes Ordinal 1.      < 1960 

          … 
5.      ≥ 2005 

FEA.5c_AvBldRenYr Average building or renovating year (per 
complex) 

Scale Not applicable 

FEA.5d_AvBldRenYrCl Average building or renovating year (per 
complex), in classes 

Ordinal 1.      < 1960 
          … 
5.      ≥ 2005 

FEA.6a_Surf Surface Scale Not applicable 
FEA.6b_SurfCl Surface, in classes Ordinal 1.      < 40 m² 

          … 
5.      ≥ 150 < 200 m² 

FEA.7a_EnrgLabCompl Energy label (complex level) Ordinal 1.      A+ 
          … 
8.      G 

FEA.7b_EnrgLabComplCl Energy label (complex level), in classes Ordinal 1.      A-A+ 
          … 
5.      G 

FEA.7c_EnrgLabUnit Energy label (rentable unit level) Ordinal 1.      A+ 
          … 
8.      G 

FEA.7d_EnrgLabUnitCl Energy label (rentable unit level), in 
classes 

Ordinal 1.      A-A+ 
          … 
5.      G 
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Market value 
The variable of the market value is a scale variable and is visible in table E.12. The name of the variable starts 
with MVA (from Market VAlue). In the operationalisation, nothing has changed for this variable.  

Table E.12: Operationalisation of variables – market value 

MARKET VALUE 
Name Label Level of 

measurement 
Groups (only if applicable) 

MVA.1_MarkVal Market value Scale Not applicable 

 
Components market value 
The operationalised variables related to the components of the market value are divided into variables 
related to the macro-economic parameters, object data and model parameters.  

The operationalised variables related to the macro-economic parameters are displayed in table E.13. As can 
be seen, the names of these variables start with MEP (from Macro-Economic Parameters), followed by an 
abbreviation that indicates what variable it is. Most of these variables are of scale level of measurement, 
with the exception of the nominal variable MEP.2_AprMeth (appraisal method). For this nominal variable, 
the values are translated into three groups. For the other variables, nothing has changed in the 
operationalisation.  

Table E.13: Operationalisation of variables – macro-economic parameters 

MACRO-ECONOMIC PARAMETERS 
Name Label Level of 

measurement 
Groups (only if applicable) 

MEP.1_RefDate Reference date Scale Not applicable 
MEP.2_AprMeth Appraisal method Nominal 1.      Appraisal (3 year) 

2.      Reappraisal (1 year) 
3.      Update 

MEP.3_PricInfl Price inflation Scale Not applicable 
MEP.4_IncrWag Increase of wages Scale Not applicable 
MEP.5_IncrConstCost Increase of construction costs Scale Not applicable 
MEP.6_IncrValVacPos Increase of value with vacant possession Scale Not applicable 

In the operationalisation of the object data-related variables, a lot has changed. These variables are displayed 
in table E.14. As can be seen, the names of these variables start with OBD (from OBject Data), followed by an 
abbreviation that indicates what variable it is. For several nominal and ordinal variables, groups are made. 
Also, some classes are created for scale variables. As is visible, also in this table, the variables building year, 
average building or renovating year, surface and energy label (both on complex and rentable unit level) are 
included. These are in principle the same as those in the group variables with regard to the features of the 
dwellings and are thus also operationalised in the same way. It is decided to include these variables twice in 
the data set, as these are both part of the features of the dwellings, as of the object data (components market 
value). However, it should be noted that these identical variables will not be used together in one analysis. 
There are also several variables that are not applicable at housing association Wonen Limburg, these are 
variables regarding the sale possibility, deferred maintenance and ground lease (variable OBD.6_SalPos and 
variable OBD.23_ DefMain till OBD.30_SuplGrLe). There is no deferred maintenance at the properties of 
Wonen Limburg and moreover, all properties concern own land, which means that there is no ground lease. 
For the sake of completeness, these variables are included in the dataset, but will not be used in the analyses.  
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Table E.14: Operationalisation of variables – object data 

OBJECT DATA 
Name Label Level of 

measurement 
Groups (only if applicable) 

OBD.1_IDCompl ID valuation complex Nominal Not applicable 
OBD.2_MutProb Mutation probability Scale Not applicable 
OBD.3_BrokCompl Broken complex? (Yes/No) Nominal, 

dichotomous 
0.      No 
1.      Yes 

OBD.4_SepCompl Separated complex? (Yes/No) Nominal, 
dichotomous 

0.      No 
1.      Yes 

OBD.5_SalBar Sale barrier? (Yes/No) Nominal, 
dichotomous 

0.      No 
1.      Yes 

OBD.6_SalPos Sale possibility Nominal Not applicable 
OBD.7_IDUnit ID rentable unit Nominal Not applicable 
OBD.8_ZipCod Zip code Nominal Not applicable 
OBD.9_ObjTyp Object type Nominal, 

dichotomous 
0.      Residential unit 
1.      Other 

OBD.10_TypUn Type rentable unit Nominal, 
dichotomous 

0.      Multi-family dwelling 
1.      Single-family dwelling 

OBD.11_SubTypUn Subtype rentable unit Nominal 1.      Apartment (‘galerijflat’) 
          … 
5.      Terraced house 

OBD.12_IndUn Individual rentable unit? (Yes/No) Nominal, 
dichotomous 

0.      No 
1.      Yes 

OBD.13_RegUn Regulated rentable unit? (Yes/No) Nominal, 
dichotomous 

0.      No 
1.      Yes 

OBD.14a_BldYr Building year Scale Not applicable 
OBD.14b_BldYrCl Building year, in classes Ordinal 1.      < 1960 

          … 
5.      ≥ 2005 

OBD.14c_AvBldRenYr Average building year or renovating year 
(per complex) 

Scale Not applicable 

OBD.14d_AvBldRenYrCl Average building year or renovating year 
(per complex), in classes 

Ordinal 1.      < 1960 
          … 
5.      ≥ 2005 

OBD.15a_Surf Surface Scale Not applicable 
OBD.15b_SurfCl Surface, in classes Ordinal 1.      < 40 m² 

          … 
5.      ≥ 150 < 200 m² 

OBD.16a_EnrgLabCompl Energy label (complex level) Nominal 1.      < 40 m² 
          … 
8.      ≥ 150 < 200 m² 

OBD.16b_EnrgLabComplCl Energy label (complex level), in classes Ordinal 1.      A-A+ 
          … 
5.      G 

OBD.16c_EnrgLabUnit Energy label (rentable unit level) Nominal 1.      A+ 
          … 
8.      G 

OBD.16d_EnrgLabUnitCl Energy label (rentable unit level), in 
classes 

Ordinal 1.      A-A+ 
          … 
5.      G 

OBD.17_PntWWS Points housing valuation system Scale Not applicable 
OBD.18_ConsrUn Rentable unit located in a conservation 

city or village? (Yes/No) 
Nominal, 
dichotomous 

0.      No 
1.      Yes 

OBD.19_ContrRent Actual contract rent Scale Not applicable 
OBD.20_MaxRent Maximum rent Scale Not applicable 
OBD.21_InitVac Initial vacancy? (Yes/No) Nominal, 

dichotomous 
0.      No 
1.      Yes 
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OBD.22a_WOZVal WOZ-value Scale Not applicable 
OBD.22b_WOZValRefYr WOZ-value reference year Scale Not applicable 
OBD.23_DefMain Deferred maintenance? (Yes/No) Nominal, 

dichotomous 
0.      No 
1.      Yes 

OBD.24_AmDefMain Amount deferred maintenance Nominal Not applicable 
OBD.25_LandSit Land situation Nominal, 

dichotomous 
0.      Own land 
1.      Ground lease 

OBD.26_GrouLea Ground lease? (Yes/No) Nominal, 
dichotomous 

0.      No 
1.      Yes 

OBD.27_SurAmGrLe Surrender amount ground lease Nominal Not applicable 
OBD.28_GrRent Ground rent Nominal Not applicable 
OBD.29_EndDatGrLeContr End date of ground lease contract Nominal Not applicable 
OBD.30_SuplGrLe Supplementation of ground lease 

conversion from rent to purchase 
Nominal Not applicable 

The operationalised variables related to the model parameters are visible in table E.15. As can be seen, the 
names of these variables start with MOP (from MOdel Parameters), followed by an abbreviation that 
indicates what variable it is. Most of the variables are scale variables, with the exception of a few nominal 
variables. For the variable MOP.1_ValScen (valuation scenario), the values that it could have, are translated 
into groups that are numbered. The other three nominal variables are the variables MOP.13_LosRentInitVac 
(loss of rent because of initial vacancy), MOP.14_MutProb (mutation probability) and MOP.15_MutVac 
(mutation vacancy). These are the variables that are included in the manual Handboek modelmatig 
waarderen marktwaarde and thus included in the dataset, but are no requirement for the valuation in 2016. 
This means that these are not necessarily used in the market valuation and therefore, have no value in the 
dataset. Thus, these are included in the dataset for the sake of completeness, but will not be used in the 
analyses.  For the other scale variables, nothing has changed in the operationalisation. 

Table E.15: Operationalisation of variables – model parameters 

MODEL PARAMETERS 
Name Label Level of 

measurement 
Groups (only if applicable) 

MOP.1_ValScen  Valuation scenario Nominal, 
dichotomous 

0.      Continue operating 
1.      Disposition 

MOP.2_ValVacPos Value with vacant possession Scale Not applicable 
MOP.3_MarkRent Market rent Scale Not applicable 
MOP.4_OCConMain Operating costs - Conservation 

maintenance 
Scale Not applicable 

MOP.5_OCMutMain Operating costs - Mutation maintenance Scale Not applicable 
MOP.6_OCDefMain Operating costs - Deferred maintenance Scale Not applicable 
MOP.7_OCManCos Operating costs - Management costs  Scale Not applicable 
MOP.8a_OCOZBPerc Operating costs - Taxes, insurances and 

other business expenses - Municipal OZB 
(percentage of WOZ-value) 

Scale Not applicable 

MOP.8b_OCOZBVal Operating costs - Taxes, insurances and 
other business expenses - Municipal OZB 
(actual value) 

Scale Not applicable 

MOP.9a_OCOthPerc Operating costs - Taxes, insurances and 
other business expenses - Other 
(percentage of WOZ-value) 

Scale Not applicable 

MOP.9b_OCOthVal Operating costs - Taxes, insurances and 
other business expenses - Other (actual 
value) 

Scale Not applicable 

MOP.10a_OCLandLevPerc Operating costs - Landlord levy 
(percentage of WOZ-value) 

Scale Not applicable 

MOP.10b_OCLandLevVal Operating costs - Landlord levy (actual 
value) 

Scale Not applicable 
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MOP.11a_RentIncAbInflPerc Rent increase above inflation (percentage 
of actual contract rent) 

Scale Not applicable 

MOP.11b_RentIncAbInflVal Rent increase above inflation (actual 
value) 

Scale Not applicable 

MOP.12a_LosRentIrrPerc Loss of rent irrecoverable (percentage of 
rent entire DCF-period) 

Scale Not applicable 

MOP.12b_LosRentIrrVal Loss of rent irrecoverable (actual value) Scale Not applicable 

MOP.13_LosRentInitVac Loss of rent because of initial vacancy Nominal Not applicable 

MOP.14_MutProb Mutation probability Nominal Not applicable 

MOP.15_MutVac Mutation vacancy (period in months) Nominal Not applicable 

MOP.16_SepCostJur Separation costs - Juridical costs Scale Not applicable 

MOP.17_SepCostTech Separation costs - Technical costs Scale Not applicable 

MOP.18a_SellCostPerc Selling costs (percentage of value with 
vacant possession) 

Scale Not applicable 

MOP.18b_SellCostVal Selling costs (actual value) Scale Not applicable 

MOP.19_GrouLea Ground lease Scale Not applicable 

MOP.20_DCFRiskFree Discount rate - Risk-free interest rate Scale Not applicable 

MOP.21_DCFRESpecRais Discount rate - Real estate sector specific 
raise 

Scale Not applicable 

MOP.22_DCFTot Discount rate - raise of the object and 
market risk - TOTAL (based on valuation 
scenario) 

Scale Not applicable 

MOP.23a_DCFActMutScor Discount rate - raise of the object and 
market risk - Cash flow active mutation 
(score) 

Scale Not applicable 

MOP.23b_DCFActMutWeigh Discount rate - raise of the object and 
market risk - Cash flow active mutation 
(weighting) 

Scale Not applicable 

MOP.24a_DCFPasMutScor Discount rate - raise of the object and 
market risk - Cash flow passive mutation 
(score) 

Scale Not applicable 

MOP.24b_DCFPasMutWeigh Discount rate - raise of the object and 
market risk - Cash flow passive mutation 
(weighting) 

Scale Not applicable 

MOP.25a_DCFLocMunScor Discount rate - raise of the object and 
market risk - Location within municipality 
(score) 

Scale Not applicable 

MOP.25b_DCFLocMunWeigh Discount rate - raise of the object and 
market risk - Location within municipality 
(weighting) 

Scale Not applicable 

MOP.26a_DCFLocRurScor Discount rate - raise of the object and 
market risk - Location rural (score) 

Scale Not applicable 

MOP.26b_DCFLocRurWeigh Discount rate - raise of the object and 
market risk - Location rural (weighting) 

Scale Not applicable 

MOP.27a_DCFLimOwnScor Discount rate - raise of the object and 
market risk - Limitation in ownership 
(score) 

Scale Not applicable 

MOP.27b_DCFLimOwnWeigh Discount rate - raise of the object and 
market risk - Limitation in ownership 
(weighting) 

Scale Not applicable 

MOP.28a_DCFEnrgLabScor Discount rate - raise of the object and 
market risk - Energy label (score) 

Scale Not applicable 

MOP.28b_DCFEnrgLabWeigh Discount rate - raise of the object and 
market risk - Energy label (weighting) 

Scale Not applicable 

MOP.29a_DCFMainIntScor Discount rate - raise of the object and 
market risk - Maintenance intensity 
(score) 

Scale Not applicable 
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MOP.29b_DCFMainIntWeigh Discount rate - raise of the object and 
market risk - Maintenance intensity 
(weighting) 

Scale Not applicable 

MOP.30a_DCFBuildTypScor Discount rate - raise of the object and 
market risk - Building type (score) 

Scale Not applicable 

MOP.30b_DCFBuildTypWeigh Discount rate - raise of the object and 
market risk - Building type (weighting) 

Scale Not applicable 

MOP.31a_EndVal End value (based on valuation scenario) Scale Not applicable 

MOP.31b_PresEndVal Present value of end value (based on 
valuation scenario) 

Scale Not applicable 

MOP.32a_TCTransTaxPerc Transfer costs - Transfer tax (percentage 
of market value) 

Scale Not applicable 

MOP.32b_TCTransTaxVal Transfer costs - Transfer tax (actual value) Scale Not applicable 

MOP.33a_TCOthPerc Transfer costs - Other acquisition costs 
(percentage of market value) 

Scale Not applicable 

MOP.33b_TCOthVal Transfer costs - Other acquisition costs 
(actual value) 

Scale Not applicable 

 
Aspects demographic decline 
The operationalised variables regarding the aspects of demographic decline are described in table E.16. All 
names of these variables start with ADD (from Aspects Demographic Decline), followed by an abbreviation 
that indicates what variable it is. Most of these variables are scale variables, except the ordinal variables 
ADD.6a_LivScor14 (liveability score) and ADD.6c_DevelLivScor1214 (development liveability score). For these 
two ordinal variables, the values are translated and ordered in groups. For both the scale variables 
ADD.6b_LivScorDeviNatAv14 (deviation liveability score compared to national average) and 
ADD.6d_DevelLivPerc1214 (development liveability score in percentage), a group is made for the unknown 
values. For the other scale variables, nothing has changed in the operationalisation. 

Table E.16: Operationalisation of variables – aspects demographic decline 

ASPECTS DEMOGRAPHIC DECLINE 
Name Label Level of 

measurement 
Groups (only if applicable) 

ADD.1a_PopGrw0014 Population growth (2000-2014) Scale Not applicable 

ADD.1b_PopFrc1440 Population forecast (2014-2040) Scale Not applicable 

ADD.2a_HoushGrw0014 Household growth (2000-2014) Scale Not applicable 

ADD.2b_HoushFrc1440 Household forecast (2014-2040) Scale Not applicable 

ADD.3a_DjvGrw0014 Dejuvenation growth (2000-2014) Scale Not applicable 

ADD.3b_DjvFrc1440 Dejuvenation forecast (2014-2040) Scale Not applicable 

ADD.4a_AgeGrw0014 Ageing growth (2000-2014) Scale Not applicable 

ADD.4b_AgeFrc1440 Ageing forecast (2014-2040) Scale Not applicable 

ADD.5_HousDemFrc1440 Housing demand forecast (2014-
2040) 

Scale Not applicable 

ADD.6a_LivScor14 Liveability score (2014) Ordinal 1.      Excellent 
          … 
7.      Insufficient 
999. Unknown 

ADD.6b_LivScorDeviNatAv14 Deviation liveability score compared 
to national average (2014) 

Scale 999. Unknown 

ADD.6c_DevelLivScor1214 Development liveability score (2012-
2014) 

Ordinal 1.      Possible progress 
2.      No development 
7.      Possible decline 
999. Unknown 

ADD.6d_DevelLivPerc1214 Development liveability score in 
percentage (2012-2014) 

Scale 999. Unknown 
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Appendix F: Data preparation 
This appendix deals with the data preparation. Appendix F.1 describes all odd, missing or extreme values 
and appendix F.2 indicates what will be done with the odd, missing or extreme values.   
 

Appendix F.1: Odd, missing and extreme values 
For each of the groups of variables, the odd, missing or extreme values are covered.  
 
Location and region 
The location and region variables are all nominal variables. This means that for this group of variables, only 
frequency tables are requested. In these tables, it is visible how many cases (i.e. residential units) are located 
in what region, municipality, district or neighbourhood. Nothing strange appeared from these tables and 
therefore, nothing has to be changed for these variables.  
 
Complex or rentable unit specifications 
The variables related to the complex or rentable unit specifications will not be included in the analyses, but 
are needed to distinguish the different cases per variable. This means that these variables have different 
values per complex (in total 518 complexes) or residential unit (in total 23,201 residential units). Although 
these variables concern nominal variables, it has thus no sense to request frequency tables for these 
variables. Therefore, nothing has to be changed for these variables.  
 
Features dwellings 
The variables regarding the features of the dwellings have a nominal, ordinal or scale level of measurement. 
The nominal variables are the variables related to the building type (variables FEA.1_ObjTyp, FEA.2_TypUn, 
FEA.3_SubTypUn and FEA.4_IndUn) and nothing strange appeared from the frequency tables. The ordinal 
variables are the class variables regarding the building year, surface and energy label (variables 
FEA.5b_BldYrCl, FEA.5d_AvBldRenYrCl, FEA.6b_SurfCl, FEA.7a_EnrgLabCompl, FEA.7b_EnrgLabComplCl, 
FEA.7c_EnrgLabUnit and FEA.7d_EnrgLabUnitCl). Also from these variables, nothing strange appeared. The 
scale variables are the actual building (or renovating) year and surface (variables FEA.5a_BldYr, 
FEA.5c_AvBldRenYr and FEA.6a_Surf). These variables are all approximately normally distributed, and 
therefore, for these three variables, also standardised scores are requested. Although the minimum, 
maximum and range of these three variables show no unrealistic variables, it appeared from the z-scores 
that there are several values that deviate more than three standard deviations from the mean. So, these 
values have to be changed or declared as missing.  
 
Market value 
When looking at the scale variable of the market value (variable MVA.1_MarkVal), it appears that there are 
large differences in the market value: the market value varies between € 26,357 and € 224,189. This is also 
visible in the large value for the variance (550,547,628). However, when looking at the features of the 
dwellings of the residential units that have an extreme high or low market value, it seems that the market 
value could be correct. Moreover, all the market values are verified by an accountant. However, because of 
the fact that the market value shows a normal distribution, also the standardised scores are obtained. From 
these z-scores, it appeared that there are values with a too high score (outliers). Therefore, these have to be 
changed or declared as missing.  
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Components market value 
The components of the market value could be subdivided into macro-economic parameters, object data and 
model parameters.  
 

Macro-economic parameters 
The variables related to the macro-economic parameters show no odd values. The values for the scale 
variables price inflation, increase of wages and increase of construction costs (variables MEP.3_PricInfl, 
MEP.4_IncrWag and MEP.5_IncrConstConst) are the same for the whole portfolio. This is because of the fact 
that these variables do not contain degrees of freedom, according to the manual Handboek modelmatig 
waarderen marktwaarde. This means that these variables are not relevant for the explanation of the region 
differences in the market value. The scale variable MEP.6_IncrValVacPos (increase of value with vacant 
possession) contains degrees of freedom and the values deviate per region, but also shows no odd values. 
None of the variables is normally distributed. Also for this group of variables, nothing has to be changed.  
 

Object data 
With regard to the variables of the object data, several variables are included that are also in another group 
of variables. These are the variables related to the complex or rentable unit specifications (OBD.1_IDCompl, 
OBD.7_IDUnit and OBD.8_ZipCod) and the variables related to the features of the dwellings (type rentable 
unit, building year, surface and energy label). Of course, for these variables applies the same as in the other 
groups. For the variables related to the complex or rentable unit specifications, nothing has to be changed. 
For the variables related to the features of the dwellings, only for the three scale variables (OBD.14a_BldYr, 
OBD.14c_AvBldRenYr and OBD.15a_Surf), the outliers have to be changed or declared as missing. For the 
other variables related to the features of the dwellings, nothing has to be changed.  
There is also a group of nominal (dichotomous) variables that scores the same value on the whole portfolio. 
These variables score “0”, “No” or “N/A” (not applicable) and are thus not relevant for the analyses. These 
are the variables related to sale possibility (variable OBD.6_SalPos), monumental or historical buildings 
(variable OBD.18_ConsrUn), deferred maintenance (variables OBD.23_DefMain and OBD.24_AmDefMain) 
and ground lease (variables OBD.25 till OBD.30).  
The frequency tables of the other nominal (dichotomous) variables show no odd values.  
There are also several scale variables, namely the mutation probability (variable OBD.2_MutProb), the points 
housing valuation system (variable OBD.17_PntWWS), the actual contract rent (variable OBD.19_ContrRent), 
the maximum rent (variable OBD.20_MaxRent) and the WOZ-value (variable OBD.22a_WOZVal). The 
mutation probability deviates between 0 and 12.5 per cent. A mutation probability of 0 per cent is only 
possible in the case of very new complexes, which is the case. The mutation probability is not normally 
distributed. With regard to the points of the housing valuation system, nothing strange appeared. The 
number of points per rentable unit deviates between 68 and 350. Based on the number of points, the 
maximum rent is determined. The more points, the higher the maximum rent. 40 points is set as minimum 
and 250 as maximum. All the rentable units with points below 40 have the same maximum rent. The same 
applies for all the rentable units above 250 points (Huurcommissie, 2017). When looking at the maximum 
rent, it appears that this is in line with the points of the housing valuation system. Indeed, all rentable units 
with points above 250, have the same maximum rent (€ 1249.43). Also the scale variable WOZ-value is related 
to the points of the housing valuation system. From this variable, nothing strange appeared.  
However, the variables OBD.17_PntWWS, OBD.19_ContrRent, OBD.20_MaxRent and OBD.22a_WOZVal are 
normally distributed and therefore, also standardised values are displayed in order to discover potential 
outliers. From the z-scores, it appears that all these four variables have outliers and these have thus to be 
changed or declared as missing. Especially for the actual contract rent, this is very important, as there are 
several cases that have a very low contract rent. Even, there are a few cases that have contract rent below 
zero. This seems strange. Thus, it has to be checked whether these values also are assigned as outliers. Of 
course, these values have to be changed or declared as missing.  
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Model parameters 
The variables related to the model parameters have a nominal or scale level of measurement. Besides the 
nominal (dichotomous) variable valuation scenario, there are three other nominal variables. These are 
MOP.13_LosRentInitVac (loss of rent because of initial vacancy), MOP.14_MutProb (mutation probability) 
and MOP.15_MutVac (mutation vacancy). Because of the fact that including these variables in the market 
valuation is no requirement for 2016, these have no value and are thus irrelevant for the analyses. The same 
applies to the variable MOP.6_OCDefMain (deferred maintenance), as there is no deferred maintenance 
needed at the residential units of Wonen Limburg.  
Again, there are several normally distributed scale variables that are tested on outliers by means of 
standardised z-scores. The variables MOP.2_ValVacPos (value with vacant possession), MOP.3_MarkRent 
(market rent), MOP.4_OCConMain (conservation maintenance), MOP.5_OCManCos (management costs), 
MOP.22_DCFTot (total discount rate), MOP.31a_EndVal (end value) and MOP.31b_PresEndVal (present value 
of end value) all have several values that could be considered as outliers and therefore have to be changed 
or declared as missing.  
In the model parameters, also a number of scale variables are included that are a percentage of a particular 
value. For example, the transfer tax is a fixed percentage of 2 per cent of the market value. Both the 
percentage itself (which is the same for each residential unit) and the actual value of the transfer tax (the 
percentage multiplied by the market value). These percentages itself could not cause regional differences in 
the market value, but the actual values could. Therefore, all variables that indicate a percentage that is the 
same for the whole portfolio, are not relevant for the analyses. In the example of the transfer tax, it should 
be noted that if there are strange values in the market value that have to be changed or declared as missing, 
the same have to be done for these cases in the variable transfer tax (actual value). This applies to all variables 
that are derived from variables of which several values have to be changed or declared as missing. In this 
case, these are the variables that are derived from the market value (MOP.32b_ TCTransTaxVal and 
MOP.33b_TCOthVal), actual contract rent (MOP.11b_RentIncAbInflVal and MOP.12b_LosRentIrrVal), WOZ-
value (MOP.8b_OCOZBVal, MOP.9b_OCOthVal and MOP.10b_OCLandLevVal) and value with vacant 
possession (MOP.18b_SellCostVal). All the cases that will be changed or declared as missing in the variables 
market value, actual contract rent, WOZ-value or value with vacant possession, also have to be changed or 
declared as missing in the above-mentioned variables that are dependent on these.  
Besides the outliers, there are several scale variables that needs some more attention. For example, in the 
variable MOP.3_MarkRent (market rent), there is one complex (with 26 residential units) that has a market 
value of 0. This is not realistic and therefore, if the cases with this value are not considered as outliers, these 
values have to be changed or declared as missing. When looking at the variable MOP.31a_EndVal (end value), 
it appears that there are large differences in the values. This depends on the valuation scenario. In the 
continue operating scenario, the end values are much higher than in the disposition scenario. This is because 
of the fact that in the continue operating scenario, all the units are included, and no units are already sold 
(which is the case in the disposition scenario). There is only one case that has an end value of 0, which is 
unrealistic and has to be changed or declared as missing. Logically, this case is also zero in the variable 
MOP.31b_PresEndVal (present value of end value) and also has to be changed or declared as missing.  
The other, not-mentioned scale variables show no strange values and nothing has to be changed for these.  
 
Aspects demographic decline 
The group of variables related to the aspects of demographic decline contain both ordinal and scale variables. 
For the two ordinal variables ADD.6a_LivScor14 (liveability score) and ADD.6c_DevelLivScor1214 
(development liveability score), a few cases are unknown. These unknown values have to be declared as 
missing. The other two variables related to the liveability, the scale variables ADD.6b_LivScorDeviNatAv14 
(deviation liveability score compared to national average) and ADD.6d_DevelLivPerc1214 (development 
liveability score in percentage), also have a few unknown cases. These also have to be declared as missing. 
From the other scale variables, nothing strange appeared. None of the variables is normally distributed.   
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Appendix F.2: Recoding and transforming data 
In the context of the data operationalisation, this part describes per variable what will be done with the odd, 
missing or extreme values.   
 
Building year 
The two variables related to the building year (FEA.5a_BldYr and OBD.14a_BldYr) are the same and have 
values that deviate more than three standard deviations from the mean. Therefore, these values have to be 
declared as missing. For these variables, it concerns the values below 1930 (in total, 46 cases).  
 
Average building or renovating year 
The two variables related to the average building or renovating year (FEA.5c_AvBldRenYr and 
OBD.14c_AvBldRenYr) are the same and have values that deviate more than three standard deviations from 
the mean. Therefore, these values have to be declared as missing. For these variables, it concerns the values 
below 1932 (in total, 69 cases).  
 
Surface 
The two variables related to the surface (FEA.6a_Surf and OBD.15a_Surf) are the same and have values that 
deviate more than three standard deviations from the mean. Therefore, these values have to be declared as 
missing. For these variables, it concerns the values higher than 1620 m² (in total, 30 cases).  
 
Market value and related variables 
Also the variable related to the market value (MVA.1_MarkVal) has values that deviate more than three 
standard deviations from the mean. These are the values above € 160,212 and have to be declared as missing. 
In total, these concern 144 cases. Because of the fact that the variables MOP.32b_TCTransTaxVal (transfer 
tax; actual value) and MOP.33b_TCOthVal (other acquisition costs; actual value) are derived from the market 
value, the same cases have to be declared as missing.  
 
Points housing valuation system 
The variable OBD.17_PntWWS has several outliers that have to be declared as missing. These are the values 
higher than 230 (in total, 47 cases). 
 
Actual contract rent and related variables 
The variable OBD.19_ContrRent contains several unrealistic values and outliers, which have to be declared 
as missing. These are the cases with values below € 221 and above € 833 (in total, 206 cases). As the variables 
MOP.11b_RentIncAbInflVal (rent increase above inflation; actual value) and MOP.12b_LosRentIrrVal (loss of 
rent irrecoverable; actual value) are derived from the actual contract rent, the same cases have to be 
declared as missing. Because of the fact that it is not possible to group the values of these cases between a 
particular range, these values are all transformed to -999. After that, the value -999 is declared as missing. 
 
Maximum rent 
The variable OBD.20_MaxRent has values that deviate more than three standard deviations from the mean. 
Therefore, these values have to be declared as missing. For this variable, it concerns the values higher than 
€ 1152 (in total, 44 cases). 
 
WOZ-value and related variables 
Also the variable related to the WOZ-value (OBD.22a_WOZVal) contains several outliers. These are the values 
higher than € 220,000 and have to be declared as missing. In total, these concern 137 cases. Because of the 
fact that the variables MOP.8b_OCOZBVal (municipal OZB; actual value), MOP.9b_OCOthVal (taxes, 
insurances and other business expenses; actual value) and MOP.10b_OCLandLevVal (landlord levy; actual 
value) are derived from the WOZ-value, the same cases have to be declared as missing.  
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Value with vacant possession and related variables 
With regard to the variable MOP.2_ValVacPos, several values could be assigned as outliers. These are the 
cases with a value above € 225,100. In total, these concern 76 cases and have to be declared as missing. In 
the variable MOP.18b_SellCostVal (selling costs; actual value), the same cases have to be declared as missing. 
This is because of the fact that the selling costs are a fixed percentage of the value with vacant possession.   
 
Market rent 
The market rent (variable MOP.3_MarkRent) contains several unrealistic values and outliers. These values 
have to be declared as missing. These are the cases with values below € 204 and above € 960 (in total, 114 
cases). Because of the fact that it is not possible to group the values of these cases between a particular 
range, these values are all transformed to -999. After that, the value -999 is declared as missing. 
 
Conservation maintenance 
With regard to the variable MOP.4_OCConMain, several values could be distinguished as outliers. These are 
the values below € 160 and above € 1,540. These are in total 201 cases, which have to be declared as missing. 
Because of the fact that it is not possible to group the values of these cases between a particular range, these 
values are all transformed to -999. After that, the value -999 is declared as missing. 
 
Management costs 
Also the variable MOP.7_OCManCos has several values that deviate more than three standard deviations 
from the mean. These values and outliers and have to be declared as missing. These concerns the cases with 
a value higher than € 500, which are in total 59 cases.  
 
Total discount rate 
The variable MOP.22_DCFTot has 39 outliers that have to be declared as missing. These are the cases with a 
value higher than 0.09 (which is 9 per cent).  
 
(Present value of the) end value 
Both the variable MOP.31a_EndVal and the variable MOP.31b_PresEndVal have one case with a value of “0”. 
This value is unrealistic and therefore has to be declared as missing. Both variables also have some outliers. 
For MOP.31a_EndVal, these are the cases above € 110,000 (in total, 397 cases) and for MOP.31b_PresEndVal, 
these are the cases above € 35,000 (in total, 405 cases). These also have to be declared as missing.  
 
Liveability – ordinal variables 
The two ordinal variables related to liveability (ADD.6a_LivScor14 and ADD.6c_DevelLivScor1214) have a few 
cases that score a “999”, which means that it is an unknown value. Therefore, the value 999 will be declared 
as missing. In total, these concern 10 cases. 
 
Liveability – scale variables 
The two scale variables related to liveability (ADD.6b_LivScorDeviNatAv14 and ADD.6d_DevelLivPerc1214) 
also have a few cases that score a “999”, which means that it is an unknown value. Therefore, also for these 
variables, the value 999 will be declared as missing. In total, these concern 108 cases. 
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Appendix G: Representativeness of sample 
In this part, the results of the chi-square goodness of fit tests are included. First, the representativeness of 
the location and region variables (COROP area, region and municipality) is described, after which the 
representativeness of several variables related to the features of the dwellings (type, building year and 
surface) is covered.  
 
Representativeness of sample with regard to location and region 
The representativeness of the sample with regard to the location and region is tested on the basis of the 
variables COROP area (table G.1), region according to Statistics Netherlands and Stichting Neimed (table G.2), 
region according to Wonen Limburg (table G.3) and municipality (table G.4).  

Table G.1: Chi-square goodness of fit – COROP area 

COROP AREA   
 Obs Pop Exp Term  Test statistics 
Noord-Limburg 10100 122881 5434 4006  Chi-square 14705.366 
Midden-Limburg 9222 106954 4730 4266  df 2 
Zuid-Limburg 3879 294798 13037 6433  Asymp. Sig. .000 
Total 23201 524633 23201 14706 

Table G.2: Chi-square goodness of fit – region according to Statistics Netherlands and Stichting Neimed 

REGION ACCORDING TO STATISTICS NETHERLANDS AND STICHTING NEIMED   
 Obs Pop Exp Term  Test statistics 
Maastricht en Mergelland 108 100604 4593 4380  Chi-square 34261.783 
Parkstad 2169 123178 5624 2122  df 6 
Region Roermond 4593 77285 3528 321  Asymp. Sig. .000 
Region Venlo 2891 70204 3205 31 
Region Venray 7209 36221 1654 18662 
Region Weert 4629 29669 1355 7916 
Westelijke Mijnstreek 1602 71016 3242 830 
Total 23201 508177 23201 34262 

Table G.3: Chi-square goodness of fit – region according to Wonen Limburg 

REGION ACCORDING TO WONEN LIMBURG   
 Obs Pop Exp Term  Test statistics 
Maastricht en Mergelland 108 100604 4593.1 4380  Chi-square 49214.135 
Midden Landelijk 3663 57339 2617.8 417  df 9 
Noord Landelijk 5758 47255 2157.4 6009  Asymp. Sig. .000 
Parkstad Landelijk 317 21550 983.9 452 
Parkstad Stedelijk 1852 101628 4639.9 1675 
Roermond Stedelijk 998 27111 1237.8 46 
Venlo 219 46424 2119.5 1704 
Venray Stedelijk 4123 12746 581.9 21548 
Weert Stedelijk 4561 22504 1027.4 12153 
Westelijke Mijnstreek 1602 71016 3242.3 830 
Total 23201 508177 23201.0 49214 
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Table G.4: Chi-square goodness of fit – municipality 

MUNICIPALITY   
 Obs Pop Exp Term  Test statistics 
Beek (L.) 51 7415 372 277  Chi-square 44770.269 
Brunssum 275 14511 728 282  df 23 
Echt-Susteren 177 14450 725 414  Asymp. Sig. .000 
Heerlen 799 45227 2268 952 
Horst aan de Maas 2507 17431 874 3050 
Kerkrade 607 23967 1202 294 
Landgraaf 171 17923 899 589 
Leudal 773 15718 788 0 
Maasgouw 1045 10601 532 496 
Maastricht 108 60948 3056 2844 
Nederweert 68 7165 359. 236 
Nuth 192 6947 348 70 
Onderbanken 16 3645 183 152 
Peel en Maas 2672 17898 898 3508 
Roerdalen 1600 9405 472 2699 
Roermond 998 27111 1360 96 
Schinnen 86 5929 297 150 
Simpelveld 51 5225 262 170 
Sittard-Geleen 827 46058 2310 952 
Stein (L.) 638 11614 582 5 
Venlo 219 46424 2328 1911 
Venray 4702 18790 942 15001 
Voerendaal 58 5733 288 183 
Weert 4561 22504 1129 10440 
Total 23201 462639 23201 44770 

 
Representativeness of sample with regard to features of dwellings 
The representativeness of the sample with regard to the features of the dwellings is tested on the basis of 
the variables type rentable unit (table G.5), building year (table G.6) and surface (table G.7).  

Table G.5: Chi-square goodness of fit – type rentable unit 

TYPE RENTABLE UNIT   
 Obs Pop Exp Term  Test statistics 
Single-family dwelling 11807 384006 16982 1577  Chi-square 5883.260 
Multi-family dwelling 11394 140627 6219 4306  df 1 
Total 23201 524633 23201 5883  Asymp. Sig. .000 

Table G.6: Chi-square goodness of fit – building year 

BUILDING YEAR   
 Obs1 Obs2 Pop Exp Term  Test statistics 
1000 till 1850 4 

43 44282 1958 1873 

 Chi-square 7073.073 
1850 till 1905 0  df 9 
1905 till 1925 39  Asymp. Sig. .000 
1925 till 1945 10 10 38794 1716 1696 
1945 till 1955 743 743 38280 1693 533 
1955 till 1965 2687 2687 70800 3131 63 
1965 till 1975 6056 6056 105357 4659 419 
1975 till 1985 4943 4943 80529 3561 536 
1985 till 1995 4140 4140 67228 2973 458 
1995 till 2005 1723 1723 45974 2033 47 
2005 till 2015 2676 2676 32295 1428 1090 
From 2015 180 180 1094 48 358 
Total 23201 23201 524633 23201 7073 
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Table G.7: Chi-square goodness of fit – surface 

SURFACE   
 Obs1 Obs2 Pop Exp Term  Test statistics 
2 till 15 m² 0 

1059 17368 768 110 
 Chi-square 19133.414 

15 till 50 m² 1059  df 4 
50 till 75 m² 6637 6637 47159 2086 9930  Asymp. Sig. .000 
75 till 100 m² 7400 7400 93912 4154 2537 
100 till 150 m² 7924 7924 216166 9561 280 
150 till 250 m² 181 

181 149951 6632 6275 
250 till 500 m² 0 
500 till 1000 m² 0 
Total 23201 23201 524556 23201 19133 
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Appendix H: Output analysis 1 – comparison market 
values per region  

This appendix shows the output tables of the ANCOVA tests for comparing the market values per COROP 
area, region and municipality. In appendix H.1, the market value per COROP area is displayed, appendix H.2 
shows the market value per region and appendix H.3 gives an overview of the market value per municipality.  
 

Appendix H.1: Output ANCOVA test – market value per COROP area 
In table H.1 till table H.5, the output of the ANCOVA test for testing the differences in market value per 
COROP area, is visible. The following variables are included: 
- Dependent:  MVA.1_MarkVal (market value) 
- Independent:  LOC.1_COROP (COROP area) 
- Covariates:  FEA.3_SubTypUn (sub-type rentable unit); in 4 dummy variables 
 FEA.4_IndUn (individual rentable unit) 
 FEA.5a_BldYr (building year) 
 FEA.5c_AvBldRenYr (average building or renovating year) 
 FEA.6a_Surf (surface) 
 FEA.7b_EnrgLabCompCl (energy label (complex level), in classes); in 4 dummy variables  

Table H.1: Descriptive statistics (ANCOVA test – market value per COROP area) 

DESCRIPTIVE STATISTICS 
COROP area Mean Std. Deviation N 
Noord-Limburg 97256.010 20910.728 10012 
Midden-Limburg 89454.544 20064.725 9089 
Zuid-Limburg 72291.513 22006.446 3867 
Total 89965.639 22523.035 22968 

Table H.2: Levene’s test of equality of error variances (ANCOVA test – market value per COROP area) 

LEVENE’S TEST OF EQUALITY OF ERROR VARIANCESa 
F df1 df2 Sig. 

255.500 2 22965 .000 
Tests the null hypothesis that the error variance of the dependent variable is equal across groups.  
Dependent variable: MVA.1_MarkVal 
a Design: Intercept + DFEA.3.1_SubTypAppGal + DFEA.3.2_SubTypAppPort + DFEA.3.3_SubTypMais + DFEA.3.4_SubTypSemDet + 
FEA.4_IndUn + FEA.5a_BldYr + FEA.5c_AvBldRenYr + FEA.6a_Surf + DFEA.7b.1_EnrgLabAA + DFEA.7b.2_EnrgLabB + 
DFEA.7b.3_EnrgLabCD + DFEA.7b.4_EnrgLabEF + LOC.1_COROP 
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Table H.3: Tests of between-subjects effects (ANCOVA test – market value per COROP area) 

TESTS OF BETWEEN-SUBJECTS EFFECTS 
Source Type III Sum of Squares df Mean Square F Sig. Partial Eta 

Squared 
Corrected Model 8366116175691.943a 14 597579726835.139 4175.740 .000 .718 
Intercept 517806123844.448 1 517806123844.448 3618.302 .000 .136 
DFEA.3.1_SubTypAppGal 2265795258.141 1 2265795258.141 15.833 .000 .001 
DFEA.3.2_SubTypAppPort 20228716475.936 1 20228716475.936 141.353 .000 .006 
DFEA.3.3_SubTypMais 9785887695.378 1 9785887695.378 68.381 .000 .003 
DFEA.3.4_SubTypSemDet 10093731545.271 1 10093731545.271 70.533 .000 .003 
FEA.4_IndUn 2913626058.640 1 2913626058.640 20.360 .000 .001 
FEA.5a_BldYr 40026362438.367 1 40026362438.367 279.694 .000 .012 
FEA.5c_AvBldRenYr 9199823472.655 1 9199823472.655 64.286 .000 .003 
FEA.6a_Surf 2081163753922.103 1 2081163753922.103 14542.660 .000 .388 
DFEA.7b.1_EnrgLabAA 5144371291.901 1 5144371291.901 35.948 .000 .002 
DFEA.7b.2_EnrgLabB 2149088273.433 1 2149088273.433 15.017 .000 .001 
DFEA.7b.3_EnrgLabCD 141542804.522 1 141542804.522 .989 .320 .000 
DFEA.7b.4_EnrgLabEF 199320689.603 1 199320689.603 1.393 .238 .000 
LOC.1_COROP 494637048805.069 2 247318524402.535 1728.201 .000 .131 
Error 3284746521955.701 22953 143107503.244    
Total 197549634065820.940 22968     
Corrected Total 11650862697647.645 22967     

Dependent variable: MVA.1_MarkVal 
a R-Squared = .718 (Adjusted R-Squared = .718) 

Table H.4: Estimates (ANCOVA test – market value per COROP area) 

ESTIMATES 
COROP area Mean Std. Error 95 % Confidence Interval 

Lower bound Upper bound 
Noord-Limburg 93329.087a 123.533 93086.953 93571.221 
Midden-Limburg 90853.316a 127.828 90602.766 91103.867 
Zuid-Limburg 79170.983a 203.290 78772.520 79569.446 

Dependent variable: MVA.1_MarkVal 
a Covariates appearing in the model are evaluated at the following values: DFEA.3.1_SubTypAppGal = .20; DFEA.3.2_SubTypAppPort 
= .29; DFEA.3.3_SubTypMais = .01; DFEA.3.4_SubTypSemDet = .06; FEA.4_IndUn = 1.00; FEA.5a_BldYr = 1980.75; 
FEA.5c_AvBldRenYr = 1980.7556; FEA.6a_Surf = 88.8390; DFEA.7b.1_EnrgLabAA = .08; DFEA.7b.2_EnrgLabB = .09; 
DFEA.7b.3_EnrgLabCD = .62; DFEA.7b.4_EnrgLabEF = .20. 

Table H.5: Pairwise comparisons (ANCOVA test – market value per COROP area) 

PAIRWISE COMPARISONS 
(I) COROP area (J) COROP area Mean 

Difference (I-J) 
Std. Error Sig.b 95 % Confidence Interval for 

Differenceb 
    Lower bound Upper bound 

Noord-Limburg Midden-Limburg 2475.770* 180.265 .000 2044.187 2907.354 
Zuid-Limburg 14158.103* 243.906 .000 13574.154 14742.053 

Midden-Limburg Noord-Limburg -2475.770* 180.265 .000 -2907.354 -2044.187 
Zuid-Limburg 11682.333* 241.133 .000 11105.023 12259.643 

Zuid-Limburg Noord-Limburg -14158.103* 243.906 .000 -14742.053 -13574.154 
 Midden-Limburg -11682.333* 241.133 .000 -12259.643 -11105.023 

Dependent variable: MVA.1_MarkVal 
Based on estimated marginal means 
* The mean difference is significant at the .05 level 
b Adjustment for multiple comparisons: Bonferroni 
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Appendix H.2: Output ANCOVA test – market value per region 
In table H.6 till table H.10, the output of the ANCOVA test for testing the differences in market value per 
region, is visible. The following variables are included: 
- Dependent:  MVA.1_MarkVal (market value) 
- Independent:  LOC.3_RegCBSStich (region according to Statistics Netherlands and Stichting Neimed) 
- Covariates:  FEA.3_SubTypUn (sub-type rentable unit); in 4 dummy variables 
 FEA.4_IndUn (individual rentable unit) 
 FEA.5a_BldYr (building year) 
 FEA.5c_AvBldRenYr (average building or renovating year) 
 FEA.6a_Surf (surface) 
 FEA.7b_EnrgLabCompCl (energy label (complex level), in classes); in 4 dummy variables  

Table H.6: Descriptive statistics (ANCOVA test – market value per region) 

DESCRIPTIVE STATISTICS 
Region Mean Std. Deviation N 
Maastricht-Mergelland 87079.609 5964.785 108 
Parkstad 69981.448 21189.598 2167 
Region Roermond 86371.726 18087.631 4569 
Region Venlo 95120.050 19002.846 2864 
Region Venray 98111.829 21569.975 7148 
Region Weert 92570.781 21438.492 4520 
Westelijke Mijnstreek 74432.718 23160.422 1592 
Total 89969.809 22523.035 22968 

Table H.7: Levene’s test of equality of error variances (ANCOVA test – market value per region) 

LEVENE’S TEST OF EQUALITY OF ERROR VARIANCESa 
F df1 df2 Sig. 

85.056 6 22961 .000 
Tests the null hypothesis that the error variance of the dependent variable is equal across groups.  
Dependent variable: MVA.1_MarkVal 
a Design: Intercept + DFEA.3.1_SubTypAppGal + DFEA.3.2_SubTypAppPort + DFEA.3.3_SubTypMais + DFEA.3.4_SubTypSemDet + 
FEA.4_IndUn + FEA.5a_BldYr + FEA.5c_AvBldRenYr + FEA.6a_Surf + DFEA.7b.1_EnrgLabAA + DFEA.7b.2_EnrgLabB + 
DFEA.7b.3_EnrgLabCD + DFEA.7b.4_EnrgLabEF + LOC.3_RegCBSStich  

Table H.8: Tests of between-subjects effects (ANCOVA test – market value per region) 

TESTS OF BETWEEN-SUBJECTS EFFECTS 
Source Type III Sum of Squares df Mean Square F Sig. Partial Eta 

Squared 
Corrected Model 8817614544611.303a 18 489867474700.628 3967.873 .000 .757 
Intercept 684043699550.112 1 684043699550.112 5540.679 .000 .194 
DFEA.3.1_SubTypAppGal 1974106219.970 1 1974106219.970 15.990 .000 .001 
DFEA.3.2_SubTypAppPort 41862957877.721 1 41862957877.721 339.085 .000 .015 
DFEA.3.3_SubTypMais 1068595609.502 1 1068595609.502 8.656 .003 .000 
DFEA.3.4_SubTypSemDet 16477694563.830 1 16477694563.830 133.468 .000 .006 
FEA.4_IndUn 233714964.366 1 233714964.366 1.893 .169 .000 
FEA.5a_BldYr 39761245587.776 1 39761245587.776 322.062 .000 .014 
FEA.5c_AvBldRenYr 22631687235.269 1 22631687235.269 183.314 .000 .008 
FEA.6a_Surf 2194190320968.128 1 2194190320968.128 17772.701 .000 .436 
DFEA.7b.1_EnrgLabAA 4302917299.617 1 4302917299.617 34.853 .000 .002 
DFEA.7b.2_EnrgLabB 1852059153.310 1 1852059153.310 15.001 .000 .001 
DFEA.7b.3_EnrgLabCD 257817813.202 1 257817813.202 2.088 .148 .000 
DFEA.7b.4_EnrgLabEF 514621176.406 1 514621176.406 4.168 .041 .000 
LOC.3_RegCBSStich 946135418018.525 6 157689236336.421 1277.266 .000 .250 
Error 2833248153036.341 22949 123458458.017    
Total 197549634065820.940 22968     
Corrected Total 11650862697647.645 22967     

Dependent variable: MVA.1_MarkVal 
a R-Squared = .757 (Adjusted R-Squared = .757) 
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Table H.9: Estimates (ANCOVA test – market value per region) 

ESTIMATES 
Region Mean Std. Error 95 % Confidence Interval 

Lower bound Upper bound 
Maastricht-Mergelland 93089.734a 1110.066 90913.930 95265.538 
Parkstad 77268.401a 248.757 76780.821 77755.981 
Region Roermond 83946.348a 172.313 83608.603 84284.094 
Region Venlo 90777.212a 213.874 90358.005 91196.418 
Region Venray 94012.447a 134.143 93749.518 94275.376 
Region Weert 97686.239a 170.571 97351.908 98020.571 
Westelijke Mijnstreek 82761.880a 285.816 82201.661 83322.100 

Dependent variable: MVA.1_MarkVal 
a Covariates appearing in the model are evaluated at the following values: DFEA.3.1_SubTypAppGal = .20; DFEA.3.2_SubTypAppPort 
= .29; DFEA.3.3_SubTypMais = .01; DFEA.3.4_SubTypSemDet = .06; FEA.4_IndUn = 1.00; FEA.5a_BldYr = 1980.75; 
FEA.5c_AvBldRenYr = 1980.7556; FEA.6a_Surf = 88.8390; DFEA.7b.1_EnrgLabAA = .08; DFEA.7b.2_EnrgLabB = .09; 
DFEA.7b.3_EnrgLabCD = .62; DFEA.7b.4_EnrgLabEF = .20. 
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Table H.10: Pairwise comparisons (ANCOVA test – market value per region) 

PAIRWISE COMPARISONS 
(I) Region  (J) Region Mean 

Difference (I-J) 
Std. Error Sig.b 95 % Confidence Interval for 

Differenceb 
Lower bound Upper bound 

Maastricht-Mergelland Parkstad 15821.333* 1133.352 .000 12377.741 19264.925 
 Region Roermond 9143.386* 1130.102 .000 5709.670 12577.102 

Region Venlo 2312.523 1131.676 .861 -1125.976 5751.022 
Region Venray -922.713 1119.698 1.000 -4324.818 2479.393 
Region Weert -4596.505* 1120.038 .001 -7999.642 -1193.368 
Westelijke Mijnstreek 10327.854* 1137.765 .000 6870.853 13784.855 

Parkstad Maastricht-Mergelland -15821.333* 1133.352 .000 -19264.925 -12377.741 
Region Roermond -6677.947* 310.469 .000 -7621.279 -5734.615 
Region Venlo -13508.811* 330.890 .000 -14514.192 -12503.429 
Region Venray -16744.046* 287.676 .000 -17618.124 -15869.968 
Region Weert -20417.838* 295.332 .000 -21315.179 -19520.498 
Westelijke Mijnstreek -5493.479* 371.632 .000 -6622.651 -4364.307 

Region Roermond Maastricht-Mergelland -9143.386* 1130.102 .000 -12577.102 -5709.670 
Parkstad 6677.947* 310.469 .000 5734.615 7621.279 
Region Venlo -6830.863* 278.006 .000 -7675.560 -5986.167 
Region Venray -10066.099* 216.175 .000 -10722.928 -9409.269 
Region Weert -13739.891* 247.263 .000 -14491.178 -12988.604 
Westelijke Mijnstreek 1184.468* 336.742 .009 161.306 2207.630 

Region Venlo Maastricht-Mergelland -2312.523 1131.676 .861 -5751.022 1125.976 
Parkstad 13508.811* 330.890 .000 12503.429 14514.192 
Region Roermond 6830.863* 278.006 .000 5986.167 7675.560 
Region Venray -3235.235* 249.838 .000 -3994.346 -2476.125 
Region Weert -6909.028* 276.614 .000 -7749.495 -6068.560 
Westelijke Mijnstreek 8015.331* 360.580 .000 6919.741 9110.921 

Region Venray Maastricht-Mergelland 922.713 1119.698 1.000 -2479.393 4324.818 
Parkstad 16744.046* 287.676 .000 15869.968 17618.124 
Region Roermond 10066.099* 216.175 .000 9409.269 10722.928 
Region Venlo 3235.235* 249.838 .000 2476.125 3994.346 
Region Weert -3673.792* 220.902 .000 -4344.985 -3002.600 
Westelijke Mijnstreek 11250.567* 319.796 .000 10278.896 12222.238 

Region Weert Maastricht-Mergelland 4596.505* 1120.038 .001 1193.368 7999.642 
Parkstad 20417.838* 295.332 .000 19520.498 21315.179 
Region Roermond 13739.891* 247.263 .000 12988.604 14491.178 
Region Venlo 6909.028* 276.614 .000 6068.560 7749.495 
Region Venray 3673.792* 220.902 .000 3002.600 4344.985 
Westelijke Mijnstreek 14924.359* 330.192 .000 13921.099 15927.619 

Westelijke Mijnstreek Maastricht-Mergelland -10327.854* 1137.765 .000 -13784.855 -6870.853 
 Parkstad 5493.479* 371.632 .000 4364.307 6622.651 
 Region Roermond -1184.468* 336.742 .009 -2207.630 -161.306 
 Region Venlo -8015.331* 360.580 .000 -9110.921 -6919.741 
 Region Venray -11250.567* 319.796 .000 -12222.238 -10278.896 
 Region Weert -14924.359* 330.192 .000 -15927.619 -13921.099 

Dependent variable: MVA.1_MarkVal 
Based on estimated marginal means 
* The mean difference is significant at the .05 level 
b Adjustment for multiple comparisons: Bonferroni 
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Appendix H.3: Output ANCOVA test – market value per municipality 
In table H.11 till table H.15, the output of the ANCOVA test for testing the differences in market value per 
municipality, is visible. The following variables are included: 
- Dependent:  MVA.1_MarkVal (market value) 
- Independent:  LOC.4_Munic (municipality) 
- Covariates:  FEA.3_SubTypUn (sub-type rentable unit); in 4 dummy variables 
 FEA.4_IndUn (individual rentable unit) 
 FEA.5a_BldYr (building year) 
 FEA.5c_AvBldRenYr (average building or renovating year) 
 FEA.6a_Surf (surface) 
 FEA.7b_EnrgLabCompCl (energy label (complex level), in classes); in 4 dummy variables  

Table H.11: Descriptive statistics (ANCOVA test – market value per municipality) 

DESCRIPTIVE STATISTICS 
Municipality Mean Std. Deviation N 
Beek 55088.666 1209.612 51 
Brunssum 78155.939 19299.885 275 
Echt-Susteren 80643.582 16816.716 177 
Heerlen 67184.178 21732.221 799 
Horst aan de Maas 98213.352 22523.747 2480 
Kerkrade 72397.615 24922.298 605 
Landgraaf 61358.233 4666.603 171 
Leudal 82732.774 17947.704 763 
Maasgouw 84628.625 18284.390 1033 
Maastricht 87079.609 5964.785 108 
Nederweert 70872.706 4209.550 68 
Nuth 70093.108 12157.395 192 
Onderbanken 60699.813 5851.11 16 
Peel en Maas 96663.749 18675.008 2645 
Roerdalen 82842.541 15171.404 1600 
Roermond 97654.580 17945.091 996 
Schinnen 63571.629 14983.007 86 
Simpelveld 61714.216 10212.624 51 
Sittard-Geleen 67834.184 20433.769 827 
Stein 86180.469 23199.837 628 
Venlo 76475.821 11595.818 219 
Venray 98057.892 21047.953 4668 
Voerendaal 79438.655 22879.046 58 
Weert 92902.198 21425.715 4452 
Total 89965.639 22522.368 22968 

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.  
Dependent variable: MVA.1_MarkVal 

Table H.12: Levene’s test of equality of error variances (ANCOVA test – market value per municipality) 

LEVENE’S TEST OF EQUALITY OF ERROR VARIANCESa 
F df1 df2 Sig. 

36.410 23 22944 .000 
Tests the null hypothesis that the error variance of the dependent variable is equal across groups.  
Dependent variable: MVA.1_MarkVal 
a Design: Intercept + DFEA.3.1_SubTypAppGal + DFEA.3.2_SubTypAppPort + DFEA.3.3_SubTypMais + DFEA.3.4_SubTypSemDet + 
FEA.4_IndUn + FEA.5a_BldYr + FEA.5c_AvBldRenYr + FEA.6a_Surf + DFEA.7b.1_EnrgLabAA + DFEA.7b.2_EnrgLabB + 
DFEA.7b.3_EnrgLabCD + DFEA.7b.4_EnrgLabEF + LOC.4_Munic 
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Table H.13: Tests of between-subjects effects (ANCOVA test – market value per municipality) 

TESTS OF BETWEEN-SUBJECTS EFFECTS 
Source Type III Sum of Squares df Mean Square F Sig. Partial Eta 

Squared 
Corrected Model 8937410789822.832a 35 255354593994.938 2158.060 .000 .767 
Intercept 604409566591.049 1 604409566591.049 5108.003 .000 .182 
DFEA.3.1_SubTypAppGal 5025922684.851 1 5025922684.851 42.475 .000 .002 
DFEA.3.2_SubTypAppPort 61994232678.052 1 61994232678.052 523.927 .000 .022 
DFEA.3.3_SubTypMais 348667123.737 1 348667123.737 2.947 .086 .000 
DFEA.3.4_SubTypSemDet 14355950315.244 1 14355950315.244 121.325 .000 .005 
FEA.4_IndUn 11960100.693 1 11960100.693 .101 .751 .000 
FEA.5a_BldYr 40418951745.320 1 40418951745.320 341.590 .000 .015 
FEA.5c_AvBldRenYr 18311658435.298 1 18311658435.298 154.756 .000 .007 
FEA.6a_Surf 1967906240353.891 1 1967906240353.891 16631.224 .000 .420 
DFEA.7b.1_EnrgLabAA 4698787928.630 1 4698787928.630 39.711 .000 .002 
DFEA.7b.2_EnrgLabB 2262956057.883 1 2262956057.883 19.125 .000 .001 
DFEA.7b.3_EnrgLabCD 261560847.770 1 261560847.770 2.211 .137 .000 
DFEA.7b.4_EnrgLabEF 551850660.753 1 551850660.753 4.664 .031 .000 
LOC.4_Munic 1065931663138.314 23 46344854919.057 391.671 .000 .282 
Error 2713451907824.814 22932 118326003.307    
Total 197549634065820.940 22968     
Corrected Total 11650862697647.645 22967     

Dependent variable: MVA.1_MarkVal 
a R-Squared = .767 (Adjusted R-Squared = .767) 

Table H.14: Estimates (ANCOVA test – market value per municipality) 

ESTIMATES 
Municipality Mean Std. Error 95 % Confidence Interval 

Lower bound Upper bound 
Beek 80421.059a 1532.360 77417.529 83424.588 
Brunssum 77568.729a 662.816 76269.565 78867.893 
Echt-Susteren 87030.199a 819.690 85423.551 88636.847 
Heerlen 77837.296a 395.327 77062.429 78612.163 
Horst aan de Maas 92433.535a 221.722 91998.944 92868.125 
Kerkrade 74083.702a 451.739 73198.262 74969.142 
Landgraaf 79845.262a 842.574 78193.759 81496.764 
Leudal 80080.929a 400.510 79295.902 80865.956 
Maasgouw 85601.416a 344.217 84926.728 86276.105 
Maastricht 91828.522a 1088.350 89695.283 93961.761 
Nederweert 87821.278a 1330.502 85213.405 90429.150 
Nuth 80683.757a 787.762 79139.690 82227.824 
Onderbanken 71310.330a 2722.927 65973.209 76647.450 
Peel en Maas 91353.110a 218.943 90923.966 91782.253 
Roerdalen 80357.042a 284.931 79798.557 80915.527 
Roermond 90419.221a 360.558 89712.504 91125.939 
Schinnen 74101.755a 1191.607 71766.126 76437.385 
Simpelveld 82071.328a 1528.417 79075.529 85067.128 
Sittard-Geleen 82574.495a 388.211 81813.576 83335.415 
Stein 84455.047a 442.160 83588.382 85321.711 
Venlo 84171.873a 753.984 82694.012 85649.733 
Venray 94833.316a 162.327 94515.143 95151.488 
Voerendaal 83474.751a 1432.627 80666.704 86282.797 
Weert 97808.290a 168.338 97478.336 98138.243 

Dependent variable: MVA.1_MarkVal 
a Covariates appearing in the model are evaluated at the following values: DFEA.3.1_SubTypAppGal = .20; DFEA.3.2_SubTypAppPort 
= .29; DFEA.3.3_SubTypMais = .01; DFEA.3.4_SubTypSemDet = .06; FEA.4_IndUn = 1.00; FEA.5a_BldYr = 1980.75; 
FEA.5c_AvBldRenYr = 1980.7556; FEA.6a_Surf = 88.8390; DFEA.7b.1_EnrgLabAA = .08; DFEA.7b.2_EnrgLabB = .09; 
DFEA.7b.3_EnrgLabCD = .62; DFEA.7b.4_EnrgLabEF = .20. 
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Table H.15: Pairwise comparisons (ANCOVA test – market value per municipality) 

PAIRWISE COMPARISONS 
(I) Municipality (J) Municipality Mean 

Difference (I-J) 
Std. Error Sig.b 95 % Confidence Interval for 

Differenceb 
     Lower bound Upper bound 
Beek Brunssum 2852.330 1665.274 1.000 -3383.372 9088.032 

Echt-Susteren -6609.140* 1737.742 .040 -13116.201 -102.080 
Heerlen 2583.763 1575.279 1.000 -3314.949 8482.474 
Horst aan de Maas -12012.476* 1550.802 .000 -17819.533 -6205.419 
Kerkrade 6337.356* 1593.608 .019 370.014 12304.699 
Landgraaf 575.797 1741.040 1.000 -5943.614 7095.208 
Leudal 340.130 1586.823 1.000 -5601.809 6282.068 
Maasgouw -5180.358 1571.876 .271 -11066.324 705.608 
Maastricht -11407.464* 1880.034 .000 -18447.342 -4367.585 
Nederweert -7400.219 2026.324 .072 -14987.890 187.452 
Nuth -262.699 1718.642 1.000 -6698.241 6172.843 
Onderbanken 9110.729 3123.416 .977 -2585.058 20806.515 
Peel en Maas -10932.051* 1548.868 .000 -16731.865 -5132.237 
Roerdalen 64.017 1562.858 1.000 -5788.181 5916.215 
Roermond -9998.163* 1575.014 .000 -15895.882 -4100.444 
Schinnen 6319.303 1943.033 .316 -956.482 13595.088 
Simpelveld -1650.270 2155.558 1.000 -9721.863 6421.324 
Sittard-Geleen -2153.437 1574.769 1.000 -8050.236 3743.363 
Stein -4033.988 1593.678 1.000 -10001.596 1933.620 
Venlo -3750.814 1707.103 1.000 -10143.148 2641.519 
Venray -14412.257* 1543.452 .000 -20191.788 -8632.726 
Voerendaal -3053.692 2097.793 1.000 -10908.981 4801.597 
Weert -17387.231* 1538.849 .000 -23149.526 -11624.937 

Brunssum Beek -2852.330 1665.274 1.000 -9088.032 3383.372 
Echt-Susteren -9461.470* 1054.054 .000 -13408.426 -5514.514 
Heerlen -268.567 766.770 1.000 -3139.775 2602.641 
Horst aan de Maas -14864.806* 700.618 .000 -17488.303 -12241.309 
Kerkrade 3485.027* 793.558 .003 513.508 6456.546 
Landgraaf -2276.533 1070.588 1.000 -6285.402 1732.337 
Leudal -2512.200 777.617 .341 -5424.026 399.625 
Maasgouw -8032.687* 752.267 .000 -10849.589 -5215.785 
Maastricht -14259.793* 1266.258 .000 -19001.358 -9518.229 
Nederweert -10252.549* 1490.895 .000 -15835.280 -4669.818 
Nuth -3115.028 1029.039 .682 -6968.317 738.260 
Onderbanken 6258.399 2804.766 1.000 -4244.188 16760.986 
Peel en Maas -13784.381* 699.376 .000 -16403.230 -11165.531 
Roerdalen -2788.313* 725.363 .033 -5504.472 -72.154 
Roermond -12850.493* 753.657 .000 -15672.599 -10028.386 
Schinnen 3466.974 1363.242 1.000 -1637.755 8571.702 
Simpelveld -4502.599 1663.727 1.000 -10732.506 1727.307 
Sittard-Geleen -5005.766* 764.004 .000 -7866.616 -2144.917 
Stein -6886.318* 791.099 .000 -9848.628 -3924.007 
Venlo -6603.144* 1005.954 .000 -10369.987 -2836.301 
Venray -17264.587* 684.763 .000 -19828.716 -14700.457 
Voerendaal -5906.022 1582.809 .053 -11832.929 20.885 
Weert -20239.561* 681.532 .000 -22791.590 -17687.532 

Echt-Susteren Beek 6609.140* 1737.742 .040 102.080 13116.201 
Brunssum 9461.470* 1054.054 .000 5514.514 13408.426 
Heerlen 9192.903* 908.302 .000 5791.720 12594.087 
Horst aan de Maas -5403.336* 850.752 .000 -8589.019 -2217.652 
Kerkrade 12946.497* 934.052 .000 9448.892 16444.102 
Landgraaf 7184.937* 1173.516 .000 2790.650 11579.225 
Leudal 6949.270* 914.235 .000 3525.872 10372.668 
Maasgouw 1428.783 889.002 1.000 -1900.129 4757.694 
Maastricht -4798.323 1363.591 .120 -9904.356 307.710 
Nederweert -791.079 1562.571 1.000 -6642.205 5060.048 
Nuth 6346.442* 1135.303 .000 2095.244 10597.640 
Onderbanken 15719.869* 2843.800 .000 5071.120 26368.618 
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Peel en Maas -4322.910* 850.974 .000 -7509.425 -1136.396 
Roerdalen 6673.157* 866.883 .000 3427.071 9919.244 
Roermond -3389.022* 895.340 .043 -6741.669 -36.376 
Schinnen 12928.444* 1444.509 .000 7519.408 18337.479 
Simpelveld 4958.871 1733.598 1.000 -1532.673 11450.415 
Sittard-Geleen 4455.704* 904.196 .000 1069.897 7841.510 
Stein 2575.152 933.557 1.000 -920.599 6070.904 
Venlo 2858.326 1111.062 1.000 -1302.101 7018.754 
Venray -7803.117* 835.171 .000 -10930.455 -4675.778 
Voerendaal 3555.449 1651.243 1.000 -2627.712 9738.609 
Weert -10778.091* 836.229 .000 -13909.391 -7646.790 

Heerlen Beek -2583.763 1575.279 1.000 -8482.474 3314.949 
Brunssum 268.567 766.770 1.000 -2602.641 3139.775 
Echt-Susteren -9192.903* 908.302 .000 -12594.087 -5791.720 
Horst aan de Maas -14596.239* 457.696 .000 -16310.106 -12882.372 
Kerkrade 3753.594* 594.478 .000 1527.542 5979.645 
Landgraaf -2007.966 919.192 1.000 -5449.925 1433.994 
Leudal -2243.633* 567.959 .022 -4370.385 -116.881 
Maasgouw -7764.120* 529.207 .000 -9745.764 -5782.477 
Maastricht -13991.226* 1152.273 .000 -18305.970 -9676.483 
Nederweert -9983.982* 1386.423 .000 -15175.510 -4792.454 
Nuth -2846.462 875.619 .318 -6125.262 432.338 
Onderbanken 6526.966 2751.319 1.000 -3775.484 16829.416 
Peel en Maas -13515.814* 455.713 .000 -15222.252 -11809.376 
Roerdalen -2519.746* 498.465 .000 -4386.272 -653.220 
Roermond -12581.926* 537.561 .000 -14594.851 -10569.000 
Schinnen 3735.540 1257.477 .821 -973.143 8444.224 
Simpelveld -4234.032 1572.275 1.000 -10121.495 1653.430 
Sittard-Geleen -4737.200* 542.110 .000 -6767.156 -2707.244 
Stein -6617.751* 594.514 .000 -8843.937 -4391.564 
Venlo -6334.577* 842.017 .000 -9487.552 -3181.602 
Venray -16996.020* 430.909 .000 -18609.581 -15382.459 
Voerendaal -5637.455* 1487.272 .042 -11206.620 -68.289 
Weert -19970.994* 424.012 .000 -21558.729 -18383.259 

Horst aan de Maas Beek 12012.476* 1550.802 .000 6205.419 17819.533 
Brunssum 14864.806* 700.618 .000 12241.309 17488.303 
Echt-Susteren 5403.336* 850.752 .000 2217.652 8589.019 
Heerlen 14596.239* 457.696 .000 12882.372 16310.106 
Kerkrade 18349.832* 506.174 .000 16454.441 20245.224 
Landgraaf 12588.273* 874.403 .000 9314.028 15862.518 
Leudal 12352.606* 453.108 .000 10655.921 14049.290 
Maasgouw 6832.118* 408.485 .000 5302.525 8361.712 
Maastricht 605.012 1109.506 1.000 -3549.589 4759.614 
Nederweert 4612.257 1348.492 .173 -437.238 9661.752 
Nuth 11749.777* 820.077 .000 8678.957 14820.597 
Onderbanken 21123.205* 2731.709 .000 10894.187 31352.223 
Peel en Maas 1080.425 307.586 .123 -71.344 2232.195 
Roerdalen 12076.493* 360.464 .000 10726.719 13426.266 
Roermond 2014.313* 422.843 .001 430.955 3597.671 
Schinnen 18331.779* 1211.134 .000 13796.629 22866.930 
Simpelveld 10362.206* 1546.282 .000 4572.075 16152.338 
Sittard-Geleen 9859.039* 451.586 .000 8168.054 11550.025 
Stein 7978.488* 493.262 .000 6131.442 9825.534 
Venlo 8261.662* 788.012 .000 5310.914 11212.410 
Venray -2399.781* 273.963 .000 -3425.649 -1373.913 
Voerendaal 8958.784* 1449.012 .000 3532.888 14384.680 
Weert -5374.755* 282.429 .000 -6432.324 -4317.186 

Kerkrade Beek -6337.356* 1593.608 .019 -12304.699 -370.014 
Brunssum -3485.027* 793.558 .003 -6456.546 -513.508 
Echt-Susteren -12946.497* 934.052 .000 -16444.102 -9448.892 
Heerlen -3753.594* 594.478 .000 -5979.645 -1527.542 
Horst aan de Maas -18349.832* 506.174 .000 -20245.224 -16454.441 
Landgraaf -5761.560* 955.851 .000 -9340.790 -2182.329 
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Leudal -5997.227* 610.522 .000 -8283.357 -3711.097 
Maasgouw -11517.714* 573.178 .000 -13664.007 -9371.421 
Maastricht -17744.820* 1178.419 .000 -22157.469 -13332.172 
Nederweert -13737.576* 1407.697 .000 -19008.766 -8466.385 
Nuth -6600.055* 907.140 .000 -9996.887 -3203.223 
Onderbanken 2773.372 2761.692 1.000 -7567.921 13114.666 
Peel en Maas -17269.407* 502.829 .000 -19152.276 -15386.539 
Roerdalen -6273.340* 536.572 .000 -8282.561 -4264.119 
Roermond -16335.519* 578.250 .000 -18500.806 -14170.233 
Schinnen -18.053 1271.987 1.000 -4781.072 4744.966 
Simpelveld -7987.626* 1592.262 .000 -13949.931 -2025.321 
Sittard-Geleen -8490.793* 592.223 .000 -10708.400 -6273.186 
Stein -10371.344* 631.271 .000 -12735.171 -8007.518 
Venlo -10088.170* 884.052 .000 -13398.545 -6777.796 
Venray -20749.614* 481.936 .000 -22554.247 -18944.980 
Voerendaal -9391.048* 1505.642 .000 -15029.000 -3753.096 
Weert -23724.588* 479.181 .000 -25518.903 -21930.272 

Landgraaf Beek -575.797 1741.040 1.000 -7095.208 5943.614 
Brunssum 2276.533 1070.588 1.000 -1732.337 6285.402 
Echt-Susteren -7184.937* 1173.516 .000 -11579.225 -2790.650 
Heerlen 2007.966 919.192 1.000 -1433.994 5449.925 
Horst aan de Maas -12588.273* 874.403 .000 -15862.518 -9314.028 
Kerkrade 5761.560* 955.851 .000 2182.329 9340.790 
Leudal -235.667 935.993 1.000 -3740.540 3269.205 
Maasgouw -5756.155* 913.676 .000 -9177.461 -2334.848 
Maastricht -11983.261* 1368.636 .000 -17108.185 -6858.336 
Nederweert -7976.016* 1573.324 .000 -13867.404 -2084.628 
Nuth -838.496 1147.160 1.000 -5134.094 3457.103 
Onderbanken 8534.932 2850.084 .759 -2137.347 19207.211 
Peel en Maas -11507.848* 873.207 .000 -14777.616 -8238.079 
Roerdalen -511.780 898.223 1.000 -3875.222 2851.661 
Roermond -10573.960* 919.245 .000 -14016.119 -7131.801 
Schinnen 5743.506* 1465.183 .025 257.056 11229.957 
Simpelveld -2226.066 1736.886 1.000 -8729.921 4277.788 
Sittard-Geleen -2729.234 917.037 .806 -6163.125 704.657 
Stein -4609.785* 953.228 .000 -8179.193 -1040.377 
Venlo -4326.611* 1114.606 .029 -8500.307 -152.915 
Venray -14988.054* 859.642 .000 -18207.025 -11769.083 
Voerendaal -3629.489 1662.974 1.000 -9856.578 2597.601 
Weert -17963.028* 855.858 .000 -21167.830 -14758.226 

Leudal Beek -340.130 1586.823 1.000 -6282.068 5601.809 
Brunssum 2512.200 777.617 .341 -399.625 5424.026 
Echt-Susteren -6949.270* 914.235 .000 -10372.668 -3525.872 
Heerlen 2243.633* 567.959 .022 116.881 4370.385 
Horst aan de Maas -12352.606* 453.108 .000 -14049.290 -10655.921 
Kerkrade 5997.227* 610.522 .000 3711.097 8283.357 
Landgraaf 235.667 935.993 1.000 -3269.205 3740.540 
Maasgouw -5520.487* 525.137 .000 -7486.890 -3554.085 
Maastricht -11747.593* 1153.684 .000 -16067.619 -7427.568 
Nederweert -7740.349* 1386.413 .000 -12931.842 -2548.855 
Nuth -602.828 884.961 1.000 -3916.607 2710.951 
Onderbanken 8770.599 2750.997 .396 -1530.646 19071.844 
Peel en Maas -11272.180* 455.333 .000 -12977.198 -9567.163 
Roerdalen -276.113 489.971 1.000 -2110.833 1558.607 
Roermond -10338.292* 538.650 .000 -12355.294 -8321.291 
Schinnen 5979.174* 1252.542 .001 1288.968 10669.380 
Simpelveld -1990.399 1581.763 1.000 -7913.390 3932.592 
Sittard-Geleen -2493.566* 559.889 .002 -4590.100 -397.033 
Stein -4374.118* 592.458 .000 -6592.606 -2155.630 
Venlo -4090.944* 855.802 .000 -7295.538 -886.349 
Venray -14752.387* 432.848 .000 -16373.207 -13131.567 
Voerendaal -3393.822 1485.464 1.000 -8956.214 2168.571 
Weert -17727.361* 438.200 .000 -19368.224 -16086.497 
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Maasgouw Beek 5180.358 1571.876 .271 -705.608 11066.324 
Brunssum 8032.687* 752.267 .000 5215.785 10849.589 
Echt-Susteren -1428.783 889.002 1.000 -4757.694 1900.129 
Heerlen 7764.120* 529.207 .000 5782.477 9745.764 
Horst aan de Maas -6832.118* 408.485 .000 -8361.712 -5302.525 
Kerkrade 11517.714* 573.178 .000 9371.421 13664.007 
Landgraaf 5756.155* 913.676 .000 2334.848 9177.461 
Leudal 5520.487* 525.137 .000 3554.085 7486.890 
Maastricht -6227.106* 1148.914 .000 -10529.272 -1924.940 
Nederweert -2219.861 1369.579 1.000 -7348.318 2908.595 
Nuth 4917.659* 859.761 .000 1698.240 8137.077 
Onderbanken 14291.086* 2742.431 .000 4021.916 24560.257 
Peel en Maas -5751.693* 409.581 .000 -7285.388 -4217.998 
Roerdalen 5244.374* 439.222 .000 3599.686 6889.062 
Roermond -4817.805* 496.624 .000 -6677.439 -2958.171 
Schinnen 11499.661* 1237.057 .000 6867.440 16131.882 
Simpelveld 3530.088 1568.025 1.000 -2341.461 9401.637 
Sittard-Geleen 3026.921* 522.749 .000 1069.460 4984.382 
Stein 1146.370 563.736 1.000 -964.567 3257.306 
Venlo 1429.544 833.459 1.000 -1691.386 4550.473 
Venray -9231.899* 379.571 .000 -10653.222 -7810.577 
Voerendaal 2126.666 1469.495 1.000 -3375.933 7629.264 
Weert -12206.874* 385.133 .000 -13649.024 -10764.723 

Maastricht Beek 11407.464* 1880.034 .000 4367.585 18447.342 
Brunssum 14259.793* 1266.258 .000 9518.229 19001.358 
Echt-Susteren 4798.323 1363.591 .120 -307.710 9904.356 
Heerlen 13991.226* 1152.273 .000 9676.483 18305.970 
Horst aan de Maas -605.012 1109.506 1.000 -4759.614 3549.589 
Kerkrade 17744.820* 1178.419 .000 13332.172 22157.469 
Landgraaf 11983.261* 1368.636 .000 6858.336 17108.185 
Leudal 11747.593* 1153.684 .000 7427.568 16067.619 
Maasgouw 6227.106* 1148.914 .000 1924.940 10529.272 
Nederweert 4007.245 1715.226 1.000 -2415.505 10429.994 
Nuth 11144.765* 1343.242 .000 6114.928 16174.602 
Onderbanken 20518.192* 2931.773 .000 9540.022 31496.362 
Peel en Maas 475.413 1112.187 1.000 -3689.226 4640.051 
Roerdalen 11471.480* 1131.415 .000 7234.840 15708.121 
Roermond 1409.301 1162.982 1.000 -2945.544 5764.146 
Schinnen 17726.767* 1597.732 .000 11743.981 23709.553 
Simpelveld 9757.194* 1874.998 .000 2736.170 16778.218 
Sittard-Geleen 9254.027* 1148.361 .000 4953.932 13554.122 
Stein 7373.476* 1166.336 .000 3006.074 11740.878 
Venlo 7656.650* 1315.633 .000 2730.196 12583.103 
Venray -3004.793 1103.352 1.000 -7136.351 1126.764 
Voerendaal 8353.772* 1801.225 .001 1608.996 15098.547 
Weert -5979.768* 1098.295 .000 -10092.388 -1867.147 

Nederweert Beek 7400.219 2026.324 .072 -187.452 14987.890 
Brunssum 10252.549* 1490.895 .000 4669.818 15835.280 
Echt-Susteren 791.079 1562.571 1.000 -5060.048 6642.205 
Heerlen 9983.982* 1386.423 .000 4792.454 15175.510 
Horst aan de Maas -4612.257 1348.492 .173 -9661.752 437.238 
Kerkrade 13737.576* 1407.697 .000 8466.385 19008.766 
Landgraaf 7976.016* 1573.324 .000 2084.628 13867.404 
Leudal 7740.349* 1386.413 .000 2548.855 12931.842 
Maasgouw 2219.861 1369.579 1.000 -2908.595 7348.318 
Maastricht -4007.245 1715.226 1.000 -10429.994 2415.505 
Nuth 7137.520* 1543.132 .001 1359.185 12915.856 
Onderbanken 16510.948* 3022.848 .000 5191.743 27830.153 
Peel en Maas -3531.832 1349.714 1.000 -8585.904 1522.240 
Roerdalen 7464.236* 1359.154 .000 2374.818 12553.654 
Roermond -2597.944 1384.636 1.000 -7782.783 2586.896 
Schinnen 13719.522* 1772.558 .000 7082.090 20356.954 
Simpelveld 5749.950 2024.543 1.000 -1831.052 13330.951 
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Sittard-Geleen 5246.782* 1385.136 .042 60.073 10433.491 
Stein 3366.231 1406.114 1.000 -1899.033 8631.495 
Venlo 3649.405 1533.291 1.000 -2092.079 9390.890 
Venray -7012.038* 1341.766 .000 -12036.347 -1987.729 
Voerendaal 4346.527 1946.390 1.000 -2941.828 11634.882 
Weert -9987.012* 1340.158 .000 -15005.302 -4968.722 

Nuth Beek 262.699 1718.642 1.000 -6172.843 6698.241 
Brunssum 3115.028 1029.039 .682 -738.260 6968.317 
Echt-Susteren -6346.442* 1135.303 .000 -10597.640 -2095.244 
Heerlen 2846.462 875.619 .318 -432.338 6125.262 
Horst aan de Maas -11749.777* 820.077 .000 -14820.597 -8678.957 
Kerkrade 6600.055* 907.140 .000 3203.223 9996.887 
Landgraaf 838.496 1147.160 1.000 -3457.103 5134.094 
Leudal 602.828 884.961 1.000 -2710.951 3916.607 
Maasgouw -4917.659* 859.761 .000 -8137.077 -1698.240 
Maastricht -11144.765* 1343.242 .000 -16174.602 -6114.928 
Nederweert -7137.520* 1543.132 .001 -12915.856 -1359.185 
Onderbanken 9373.428 2833.548 .260 -1236.932 19983.787 
Peel en Maas -10669.352* 820.041 .000 -13740.037 -7598.668 
Roerdalen 326.715 840.831 1.000 -2821.819 3475.250 
Roermond -9735.464* 866.325 .000 -12979.461 -6491.467 
Schinnen 6582.002* 1428.368 .001 1233.406 11930.598 
Simpelveld -1387.571 1715.272 1.000 -7810.491 5035.350 
Sittard-Geleen -1890.738 872.724 1.000 -5158.695 1377.219 
Stein -3771.289* 905.014 .009 -7160.159 -382.420 
Venlo -3488.115 1085.483 .363 -7552.759 576.529 
Venray -14149.558* 805.539 .000 -17165.940 -11133.177 
Voerendaal -2790.993 1634.183 1.000 -8910.273 3328.287 
Weert -17124.532* 803.924 .000 -20134.865 -14114.200 

Onderbanken Beek -9110.729 3123.416 .977 -20806.515 2585.058 
Brunssum -6258.399 2804.766 1.000 -16760.986 4244.188 
Echt-Susteren -15719.869* 2843.800 .000 -26368.618 -5071.120 
Heerlen -6526.966 2751.319 1.000 -16829.416 3775.484 
Horst aan de Maas -21123.205* 2731.709 .000 -31352.223 -10894.187 
Kerkrade -2773.372 2761.692 1.000 -13114.666 7567.921 
Landgraaf -8534.932 2850.084 .759 -19207.211 2137.347 
Leudal -8770.599 2750.997 .396 -19071.844 1530.646 
Maasgouw -14291.086* 2742.431 .000 -24560.257 -4021.916 
Maastricht -20518.192* 2931.773 .000 -31496.362 -9540.022 
Nederweert -16510.948* 3022.848 .000 -27830.153 -5191.743 
Nuth -9373.428 2833.548 .260 -19983.787 1236.932 
Peel en Maas -20042.780* 2732.047 .000 -30273.064 -9812.496 
Roerdalen -9046.712 2736.912 .262 -19295.216 1201.792 
Roermond -19108.892* 2749.019 .000 -29402.730 -8815.054 
Schinnen -2791.425 2966.589 1.000 -13899.965 8317.114 
Simpelveld -10760.998 3122.058 .157 -22451.701 929.704 
Sittard-Geleen -11264.166* 2750.705 .012 -21564.318 -964.013 
Stein -13144.717* 2760.421 .001 -23481.250 -2808.184 
Venlo -12861.543* 2827.261 .001 -23448.363 -2274.723 
Venray -23522.986* 2728.135 .000 -33738.624 -13307.348 
Voerendaal -12164.421* 3072.059 .021 -23667.896 -660.945 
Weert -26497.960* 2727.873 .000 -36712.614 -16283.306 

Peel en Maas Beek 10932.051* 1548.868 .000 5132.237 16731.865 
Brunssum 13784.381* 699.376 .000 11165.531 16403.230 
Echt-Susteren 4322.910* 850.974 .000 1136.396 7509.425 
Heerlen 13515.814* 455.713 .000 11809.376 15222.252 
Horst aan de Maas -1080.425 307.586 .123 -2232.195 71.344 
Kerkrade 17269.407* 502.829 .000 15386.539 19152.276 
Landgraaf 11507.848* 873.207 .000 8238.079 14777.616 
Leudal 11272.180* 455.333 .000 9567.163 12977.198 
Maasgouw 5751.693* 409.581 .000 4217.998 7285.388 
Maastricht -475.413 1112.187 1.000 -4640.051 3689.226 
Nederweert 3531.832 1349.714 1.000 -1522.240 8585.904 
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Nuth 10669.352* 820.041 .000 7598.668 13740.037 
Onderbanken 20042.780* 2732.047 .000 9812.496 30273.064 
Roerdalen 10996.068* 361.361 .000 9642.934 12349.202 
Roermond 933.888 424.461 1.000 -655.526 2523.302 
Schinnen 17251.354* 1214.301 .000 12704.345 21798.363 
Simpelveld 9281.781* 1545.444 .000 3494.789 15068.773 
Sittard-Geleen 8778.614* 451.920 .000 7086.378 10470.850 
Stein 6898.063* 492.660 .000 5053.274 8742.852 
Venlo 7181.237* 788.005 .000 4230.513 10131.961 
Venray -3480.206* 271.094 .000 -4495.331 -2465.082 
Voerendaal 7878.359* 1449.444 .000 2450.845 13305.873 
Weert -6455.180* 279.679 .000 -7502.453 -5407.907 

Roerdalen Beek -64.017 1562.858 1.000 -5916.215 5788.181 
Brunssum 2788.313* 725.363 .033 72.154 5504.472 
Echt-Susteren -6673.157* 866.883 .000 -9919.244 -3427.071 
Heerlen 2519.746* 498.465 .000 653.220 4386.272 
Horst aan de Maas -12076.493* 360.464 .000 -13426.266 -10726.719 
Kerkrade 6273.340* 536.572 .000 4264.119 8282.561 
Landgraaf 511.780 898.223 1.000 -2851.661 3875.222 
Leudal 276.113 489.971 1.000 -1558.607 2110.833 
Maasgouw -5244.374* 439.222 .000 -6889.062 -3599.686 
Maastricht -11471.480* 1131.415 .000 -15708.121 -7234.840 
Nederweert -7464.236* 1359.154 .000 -12553.654 -2374.818 
Nuth -326.715 840.831 1.000 -3475.250 2821.819 
Onderbanken 9046.712 2736.912 .262 -1201.792 19295.216 
Peel en Maas -10996.068* 361.361 .000 -12349.202 -9642.934 
Roermond -10062.180* 459.129 .000 -11781.410 -8342.949 
Schinnen 6255.287* 1219.398 .000 1689.189 10821.384 
Simpelveld -1714.286 1559.113 1.000 -7552.463 4123.890 
Sittard-Geleen -2217.453* 489.627 .002 -4050.887 -384.020 
Stein -4098.005* 528.161 .000 -6075.730 -2120.280 
Venlo -3814.831* 815.730 .001 -6869.374 -760.288 
Venray -14476.274* 324.830 .000 -15692.617 -13259.930 
Voerendaal -3117.709 1458.654 1.000 -8579.711 2344.293 
Weert -17451.248* 334.509 .000 -18703.833 -16198.663 

Roermond Beek 9998.163* 1575.014 .000 4100.444 15895.882 
Brunssum 12850.493* 753.657 .000 10028.386 15672.599 
Echt-Susteren 3389.022* 895.340 .043 36.376 6741.669 
Heerlen 12581.926* 537.561 .000 10569.000 14594.851 
Horst aan de Maas -2014.313* 422.843 .001 -3597.671 -430.955 
Kerkrade 16335.519* 578.250 .000 14170.233 18500.806 
Landgraaf 10573.960* 919.245 .000 7131.801 14016.119 
Leudal 10338.292* 538.650 .000 8321.291 12355.294 
Maasgouw 4817.805* 496.624 .000 2958.171 6677.439 
Maastricht -1409.301 1162.982 1.000 -5764.146 2945.544 
Nederweert 2597.944 1384.636 1.000 -2586.896 7782.783 
Nuth 9735.464* 866.325 .000 6491.467 12979.461 
Onderbanken 19108.892* 2749.019 .000 8815.054 29402.730 
Peel en Maas -933.888 424.461 1.000 -2523.302 655.526 
Roerdalen 10062.180* 459.129 .000 8342.949 11781.410 
Schinnen 16317.466* 1253.431 .000 11623.931 21011.002 
Simpelveld 8347.893* 1570.260 .000 2467.979 14227.808 
Sittard-Geleen 7844.726* 530.039 .000 5859.970 9829.482 
Stein 5964.175* 567.029 .000 3840.907 8087.442 
Venlo 6247.349* 835.350 .000 3119.338 9375.360 
Venray -4414.094* 394.646 .000 -5891.866 -2936.323 
Voerendaal 6944.471* 1479.582 .001 1404.104 12484.838 
Weert -7389.068* 402.072 .000 -8894.646 -5883.491 

Schinnen Beek -6319.303 1943.033 .316 -13595.088 956.482 
Brunssum -3466.974 1363.242 1.000 -8571.702 1637.755 
Echt-Susteren -12928.444* 1444.509 .000 -18337.479 -7519.408 
Heerlen -3735.540 1257.477 .821 -8444.224 973.143 
Horst aan de Maas -18331.779* 1211.134 .000 -22866.930 -13796.629 
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Kerkrade 18.053 1271.987 1.000 -4744.966 4781.072 
Landgraaf -5743.506* 1465.183 .025 -11229.957 -257.056 
Leudal -5979.174* 1252.542 .001 -10669.380 -1288.968 
Maasgouw -11499.661* 1237.057 .000 -16131.882 -6867.440 
Maastricht -17726.767* 1597.732 .000 -23709.553 -11743.981 
Nederweert -13719.522* 1772.558 .000 -20356.954 -7082.090 
Nuth -6582.002* 1428.368 .001 -11930.598 -1233.406 
Onderbanken 2791.425 2966.589 1.000 -8317.114 13899.965 
Peel en Maas -17251.354* 1214.301 .000 -21798.363 -12704.345 
Roerdalen -6255.287* 1219.398 .000 -10821.384 -1689.189 
Roermond -16317.466* 1253.431 .000 -21011.002 -11623.931 
Simpelveld -7969.573* 1941.260 .011 -15238.716 -700.429 
Sittard-Geleen -8472.740* 1253.462 .000 -13166.389 -3779.091 
Stein -10353.291* 1271.352 .000 -15113.933 -5592.650 
Venlo -10070.117* 1422.705 .000 -15397.505 -4742.729 
Venray -20731.560* 1204.232 .000 -25240.868 -16222.253 
Voerendaal -9372.995* 1858.023 .000 -16330.456 -2415.535 
Weert -23706.534* 1202.945 .000 -28211.022 -19202.047 

Simpelveld Beek 1650.270 2155.558 1.000 -6421.324 9721.863 
Brunssum 4502.599 1663.727 1.000 -1727.307 10732.506 
Echt-Susteren -4958.871 1733.598 1.000 -11450.415 1532.673 
Heerlen 4234.032 1572.275 1.000 -1653.430 10121.495 
Horst aan de Maas -10362.206* 1546.282 .000 -16152.338 -4572.075 
Kerkrade 7987.626* 1592.262 .000 2025.321 13949.931 
Landgraaf 2226.066 1736.886 1.000 -4277.788 8729.921 
Leudal 1990.399 1581.763 1.000 -3932.592 7913.390 
Maasgouw -3530.088 1568.025 1.000 -9401.637 2341.461 
Maastricht -9757.194* 1874.998 .000 -16778.218 -2736.170 
Nederweert -5749.950 2024.543 1.000 -13330.951 1831.052 
Nuth 1387.571 1715.272 1.000 -5035.350 7810.491 
Onderbanken 10760.998 3122.058 .157 -929.704 22451.701 
Peel en Maas -9281.781* 1545.444 .000 -15068.773 -3494.789 
Roerdalen 1714.286 1559.113 1.000 -4123.890 7552.463 
Roermond -8347.893* 1570.260 .000 -14227.808 -2467.979 
Schinnen 7969.573* 1941.260 .011 700.429 15238.716 
Sittard-Geleen -503.167 1570.938 1.000 -6385.623 5379.289 
Stein -2383.719 1590.701 1.000 -8340.179 3572.742 
Venlo -2100.545 1698.635 1.000 -8461.166 4260.077 
Venray -12761.988* 1538.648 .000 -18523.531 -7000.444 
Voerendaal -1403.422 2095.265 1.000 -9249.248 6442.403 
Weert -15736.962* 1535.769 .000 -21487.726 -9986.197 

Sittard-Geleen Beek 2153.437 1574.769 1.000 -3743.363 8050.236 
Brunssum 5005.766* 764.004 .000 2144.917 7866.616 
Echt-Susteren -4455.704* 904.196 .000 -7841.510 -1069.897 
Heerlen 4737.200* 542.110 .000 2707.244 6767.156 
Horst aan de Maas -9859.039* 451.586 .000 -11550.025 -8168.054 
Kerkrade 8490.793* 592.223 .000 6273.186 10708.400 
Landgraaf 2729.234 917.037 .806 -704.657 6163.125 
Leudal 2493.566* 559.889 .002 397.033 4590.100 
Maasgouw -3026.921* 522.749 .000 -4984.382 -1069.460 
Maastricht -9254.027* 1148.361 .000 -13554.122 -4953.932 
Nederweert -5246.782* 1385.136 .042 -10433.491 -60.073 
Nuth 1890.738 872.724 1.000 -1377.219 5158.695 
Onderbanken 11264.166* 2750.705 .012 964.013 21564.318 
Peel en Maas -8778.614* 451.920 .000 -10470.850 -7086.378 
Roerdalen 2217.453* 489.627 .002 384.020 4050.887 
Roermond -7844.726* 530.039 .000 -9829.482 -5859.970 
Schinnen 8472.740* 1253.462 .000 3779.091 13166.389 
Simpelveld 503.167 1570.938 1.000 -5379.289 6385.623 
Stein -1880.551 586.518 .372 -4076.799 315.696 
Venlo -1597.377 838.287 1.000 -4736.386 1541.631 
Venray -12258.820* 424.312 .000 -13847.678 -10669.963 
Voerendaal -900.255 1485.951 1.000 -6464.473 4663.962 
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Weert -15233.794* 418.960 .000 -16802.611 -13664.978 
Stein Beek 4033.988 1593.678 1.000 -1933.620 10001.596 

Brunssum 6886.318* 791.099 .000 3924.007 9848.628 
Echt-Susteren -2575.152 933.557 1.000 -6070.904 920.599 
Heerlen 6617.751* 594.514 .000 4391.564 8843.937 
Horst aan de Maas -7978.488* 493.262 .000 -9825.534 -6131.442 
Kerkrade 10371.344* 631.271 .000 8007.518 12735.171 
Landgraaf 4609.785* 953.228 .000 1040.377 8179.193 
Leudal 4374.118* 592.458 .000 2155.630 6592.606 
Maasgouw -1146.370 563.736 1.000 -3257.306 964.567 
Maastricht -7373.476* 1166.336 .000 -11740.878 -3006.074 
Nederweert -3366.231 1406.114 1.000 -8631.495 1899.033 
Nuth 3771.289* 905.014 .009 382.420 7160.159 
Onderbanken 13144.717* 2760.421 .001 2808.184 23481.250 
Peel en Maas -6898.063* 492.660 .000 -8742.852 -5053.274 
Roerdalen 4098.005* 528.161 .000 2120.280 6075.730 
Roermond -5964.175* 567.029 .000 -8087.442 -3840.907 
Schinnen 10353.291* 1271.352 .000 5592.650 15113.933 
Simpelveld 2383.719 1590.701 1.000 -3572.742 8340.179 
Sittard-Geleen 1880.551 586.518 .372 -315.696 4076.799 
Venlo 283.174 877.035 1.000 -3000.927 3567.275 
Venray -10378.269* 473.599 .000 -12151.683 -8604.855 
Voerendaal 980.296 1502.090 1.000 -4644.355 6604.948 
Weert -13353.243* 474.186 .000 -15128.858 -11577.628 

Venlo Beek 3750.814 1707.103 1.000 -2641.519 10143.148 
Brunssum 6603.144* 1005.954 .000 2836.301 10369.987 
Echt-Susteren -2858.326 1111.062 1.000 -7018.754 1302.101 
Heerlen 6334.577* 842.017 .000 3181.602 9487.552 
Horst aan de Maas -8261.662* 788.012 .000 -11212.410 -5310.914 
Kerkrade 10088.170* 884.052 .000 6777.796 13398.545 
Landgraaf 4326.611* 1114.606 .029 152.915 8500.307 
Leudal 4090.944* 855.802 .000 886.349 7295.538 
Maasgouw -1429.544 833.459 1.000 -4550.473 1691.386 
Maastricht -7656.650* 1315.633 .000 -12583.103 -2730.196 
Nederweert -3649.405 1533.291 1.000 -9390.890 2092.079 
Nuth 3488.115 1085.483 .363 -576.529 7552.759 
Onderbanken 12861.543* 2827.261 .001 2274.723 23448.363 
Peel en Maas -7181.237* 788.005 .000 -10131.961 -4230.513 
Roerdalen 3814.831* 815.730 .001 760.288 6869.374 
Roermond -6247.349* 835.350 .000 -9375.360 -3119.338 
Schinnen 10070.117* 1422.705 .000 4742.729 15397.505 
Simpelveld 2100.545 1698.635 1.000 -4260.077 8461.166 
Sittard-Geleen 1597.377 838.287 1.000 -1541.631 4736.386 
Stein -283.174 877.035 1.000 -3567.275 3000.927 
Venray -10661.443* 770.071 .000 -13545.012 -7777.874 
Voerendaal 697.122 1621.785 1.000 -5375.734 6769.978 
Weert -13636.417* 771.124 .000 -16523.930 -10748.904 

Venray Beek 14412.257* 1543.452 .000 8632.726 20191.788 
Brunssum 17264.587* 684.763 .000 14700.457 19828.716 
Echt-Susteren 7803.117* 835.171 .000 4675.778 10930.455 
Heerlen 16996.020* 430.909 .000 15382.459 18609.581 
Horst aan de Maas 2399.781* 273.963 .000 1373.913 3425.649 
Kerkrade 20749.614* 481.936 .000 18944.980 22554.247 
Landgraaf 14988.054* 859.642 .000 11769.083 18207.025 
Leudal 14752.387* 432.848 .000 13131.567 16373.207 
Maasgouw 9231.899* 379.571 .000 7810.577 10653.222 
Maastricht 3004.793 1103.352 1.000 -1126.764 7136.351 
Nederweert 7012.038* 1341.766 .000 1987.729 12036.347 
Nuth 14149.558* 805.539 .000 11133.177 17165.940 
Onderbanken 23522.986* 2728.135 .000 13307.348 33738.624 
Peel en Maas 3480.206* 271.094 .000 2465.082 4495.331 
Roerdalen 14476.274* 324.830 .000 13259.930 15692.617 
Roermond 4414.094* 394.646 .000 2936.323 5891.866 
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Schinnen 20731.560* 1204.232 .000 16222.253 25240.868 
Simpelveld 12761.988* 1538.648 .000 7000.444 18523.531 
Sittard-Geleen 12258.820* 424.312 .000 10669.963 13847.678 
Stein 10378.269* 473.599 .000 8604.855 12151.683 
Venlo 10661.443* 770.071 .000 7777.874 13545.012 
Voerendaal 11358.565* 1441.932 .000 5959.178 16757.952 
Weert -2974.974* 236.718 .000 -3861.378 -2088.570 

Voerendaal Beek 3053.692 2097.793 1.000 -4801.597 10908.981 
Brunssum 5906.022 1582.809 .053 -20.885 11832.929 
Echt-Susteren -3555.449 1651.243 1.000 -9738.609 2627.712 
Heerlen 5637.455* 1487.272 .042 68.289 11206.620 
Horst aan de Maas -8958.784* 1449.012 .000 -14384.680 -3532.888 
Kerkrade 9391.048* 1505.642 .000 3753.096 15029.000 
Landgraaf 3629.489 1662.974 1.000 -2597.601 9856.578 
Leudal 3393.822 1485.464 1.000 -2168.571 8956.214 
Maasgouw -2126.666 1469.495 1.000 -7629.264 3375.933 
Maastricht -8353.772* 1801.225 .001 -15098.547 -1608.996 
Nederweert -4346.527 1946.390 1.000 -11634.882 2941.828 
Nuth 2790.993 1634.183 1.000 -3328.287 8910.273 
Onderbanken 12164.421* 3072.059 .021 660.945 23667.896 
Peel en Maas -7878.359* 1449.444 .000 -13305.873 -2450.845 
Roerdalen 3117.709 1458.654 1.000 -2344.293 8579.711 
Roermond -6944.471* 1479.582 .001 -12484.838 -1404.104 
Schinnen 9372.995* 1858.023 .000 2415.535 16330.456 
Simpelveld 1403.422 2095.265 1.000 -6442.403 9249.248 
Sittard-Geleen 900.255 1485.951 1.000 -4663.962 6464.473 
Stein -980.296 1502.090 1.000 -6604.948 4644.355 
Venlo -697.122 1621.785 1.000 -6769.978 5375.734 
Venray -11358.565* 1441.932 .000 -16757.952 -5959.178 
Weert -14333.539* 1442.603 .000 -19735.438 -8931.640 

Weert Beek 17387.231* 1538.849 .000 11624.937 23149.526 

 

Brunssum 20239.561* 681.532 .000 17687.532 22791.590 
Echt-Susteren 10778.091* 836.229 .000 7646.790 13909.391 
Heerlen 19970.994* 424.012 .000 18383.259 21558.729 
Horst aan de Maas 5374.755* 282.429 .000 4317.186 6432.324 
Kerkrade 23724.588* 479.181 .000 21930.272 25518.903 
Landgraaf 17963.028* 855.858 .000 14758.226 21167.830 
Leudal 17727.361* 438.200 .000 16086.497 19368.224 
Maasgouw 12206.874* 385.133 .000 10764.723 13649.024 
Maastricht 5979.768* 1098.295 .000 1867.147 10092.388 
Nederweert 9987.012* 1340.158 .000 4968.722 15005.302 
Nuth 17124.532* 803.924 .000 14114.200 20134.865 
Onderbanken 26497.960* 2727.873 .000 16283.306 36712.614 
Peel en Maas 6455.180* 279.679 .000 5407.907 7502.453 
Roerdalen 17451.248* 334.509 .000 16198.663 18703.833 
Roermond 7389.068* 402.072 .000 5883.491 8894.646 
Schinnen 23706.534* 1202.945 .000 19202.047 28211.022 
Simpelveld 15736.962* 1535.769 .000 9986.197 21487.726 
Sittard-Geleen 15233.794* 418.960 .000 13664.978 16802.611 
Stein 13353.243* 474.186 .000 11577.628 15128.858 
Venlo 13636.417* 771.124 .000 10748.904 16523.930 
Venray 2974.974* 236.718 .000 2088.570 3861.378 
Voerendaal 14333.539* 1442.603 .000 8931.640 19735.438 

Dependent variable: MVA.1_MarkVal 
Based on estimated marginal means 
* The mean difference is significant at the .05 level 
b Adjustment for multiple comparisons: Bonferroni 
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Appendix I: Output analysis 2 – components 
responsible for regional differences 

This appendix (table I.1 till table I.5) shows the output tables of the multiple regression analysis for studying 
what components were responsible for the regional differences. 

The following variables are included: 
- Dependent:  MVA.1_MarkVal (market value) 
- Independent:  MEP.1_IncrValVacPos (increase of value with vacant possession) 
 OBD.2_MutProb (mutation probability) 
 OBD.3_BrokCompl (broken complex?) 
 OBD.4_SepCompl (separated complex?) 
 OBD.13_RegUn (regulated rentable unit?) 
 OBD.14a_BldYr (building year) 
 OBD.15a_Surf (surface) 
 OBD.17_PntWWS (points housing valuation system) 
 OBD.19_ContrRent (actual contract rent) 
 OBD.21_InitVac (initial vacancy?) 
 MOP.2_ValVacPos (value with vacant possession) 
 MOP.4_OCConMain (operating costs – conservation maintenance) 
 MOP.5_OCMutMain (operating costs – mutation maintenance) 
 MOP.7_OCManCos (operating costs – management costs) 

MOP.8a_OCOZBPerc (operating costs – taxes, insurances and other business expenses – 
municipal OZB (percentage of WOZ-value)) 

 MOP.22_DCFTot (discount rate – raise of the object and market risk – TOTAL) 
MOP.23a_DCFActMutScor (discount rate – raise of the object and market risk – cash 
flow active mutation (score)) 
MOP.24a_DCFPasMutScor (discount rate – raise of the object and market risk – cash 
flow passive mutation (score)) 
MOP.27a_DCFLimOwnScor (discount rate – raise of the object and market risk – 
limitation in ownership (score)) 
MOP.28a_DCFEnrgLabScor (discount rate – raise of the object and market risk – energy 
label (score)) 
MOP.30a_DCFBuildTypScor (discount rate – raise of the object and market risk – building 
type (score)) 

 MOP.31b_PresEndVal (present value of end value) 
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Table I.1: Descriptive statistics (multiple regression analysis – components market value) 

DESCRIPTIVE STATISTICS 
 Mean Std. Deviation N 
Market value 89273.9767 21904.70633 22270 
Increase of value with vacant possession .020241 .0080306 22270 
Mutation probability .019648 .0132617 22270 
Broken complex? (Yes/No) .019648 .0132617 22270 
Separated complex? (Yes/No) .11 .312 22270 
Regulated rentable unit? (Yes/No) .98 .124 22270 
Building year 1980.32 15.403 22270 
Surface 88.3774 23.83610 22270 
Points housing valuation system 147.60 26.517 22270 
Actual contract rent 518.5812 92.48939 22270 
Initial vacancy? (Yes/No) .01 .074 22270 
Value with vacant possession 121897.074 32714.6957 22270 
Operating costs - Conservation maintenance 848.4905 205.32443 22270 
Operating costs - Mutation maintenance 57.0257 10.09480 22270 
Operating costs - Management costs 417.6940 4.55351 22270 
Operating costs - Taxes, insurances and other business 
expenses - Municipal OZB (percentage of WOZ-value) .0014267 .00027476 22270 
Discount rate - raise of the object and market risk - TOTAL 
(based on valuation scenario) .0784060 .00347387 22270 
Discount rate - raise of the object and market risk - Cash 
flow active mutation (score) .00242591 .000587867 22270 
Discount rate - raise of the object and market risk - Cash 
flow passive mutation (score) .00000766 .000071771 22270 
Discount rate - raise of the object and market risk - 
Limitation in ownership (score) .00041800 .000294161 22270 
Discount rate - raise of the object and market risk - Energy 
label (score) .00107405 .000486711 22270 
Discount rate - raise of the object and market risk - Building 
type (score) .003225 .0014951 22270 
Present value of end value (based on valuation scenario) 14136.4653 4651.46990 22270 
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Table I.2: Variables entered/removed (multiple regression analysis – components market value) 

VARIABLES ENTERED/REMOVEDa 
Model Variables Entered Variables Removed Method 
1 Value with vacant possession 

 
Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

2 Actual contract rent 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

3 Operating costs - Conservation maintenance 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

4 Discount rate - raise of the object and market 
risk - TOTAL (based on valuation scenario) 

 
Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

5 Operating costs - Mutation maintenance  Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

6 Building year 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

7 Discount rate - raise of the object and market 
risk - Limitation in ownership (score) 

 
Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

8 Present value of end value (based on valuation 
scenario) 

 
Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

9 Operating costs - Management costs  Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

10 Surface 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

11 Increase of value with vacant possession 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

12 Broken complex? (Yes/No) 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

13 Discount rate - raise of the object and market 
risk - Cash flow active mutation (score)  

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

14 Mutation probability 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

15 Discount rate - raise of the object and market 
risk - Cash flow passive mutation (score) 

 
Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

16 Operating costs - Taxes, insurances and other 
business expenses - Municipal OZB (percentage 
of WOZ-value) 

 
Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

17 Regulated rentable unit? (Yes/No) 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

18 Discount rate - raise of the object and market 
risk - Energy label (score) 

 Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

19 Separated complex? (Yes/No) 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

20 Initial vacancy? (Yes/No) 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

21 Points housing valuation system 
 

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

22 Discount rate - raise of the object and market 
risk - Building type (score)  

Stepwise (Criteria: Probability-of-F-to-enter 
≤ .050, Probability-of-F-to-remove ≥ .100). 

a Dependent variable: Market value 

Table I.3: Model summary (multiple regression analysis – components market value) 

MODEL SUMMARYa 
Model R R Square Adjusted R 

Square 
Std. Error of 
the Estimate 

Durbin-Watson 

22 .989b .978 .978 3280.116 .505 
a Dependent variable: Market value 

b Predictors: (Constant), Value with vacant possession, Actual contract rent, Operating costs - Conservation maintenance, Discount 
rate - raise of the object and market risk - TOTAL (based on valuation scenario), Operating costs - Mutation maintenance, Building 
year, Discount rate - raise of the object and market risk - Limitation in ownership (score), Present value of end value (based on 
valuation scenario), Operating costs - Management costs , Surface, Increase of value with vacant possession, Broken complex? 
(Yes/No), Discount rate - raise of the object and market risk - Cash flow active mutation (score), Mutation probability, Discount rate 
- raise of the object and market risk - Cash flow passive mutation (score), Operating costs - Taxes, insurances and other business 
expenses - Municipal OZB (percentage of WOZ-value), Regulated rentable unit? (Yes/No), Discount rate - raise of the object and 
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market risk - Energy label (score), Separated complex? (Yes/No), Initial vacancy? (Yes/No), Points housing valuation system, Discount 
rate - raise of the object and market risk - Building type (score) 

Table I.4: ANOVA (multiple regression analysis – components market value) 

ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
22 Regression 10445666999894.117 22 474803045449.733 44130.119 .000b 
 Residual 239359051226.416 22247 10759160.841   
 Total 10685026051120.533 22269    

a Dependent variable: Market value 

b Predictors: (Constant), Value with vacant possession, Actual contract rent, Operating costs - Conservation maintenance, Discount 
rate - raise of the object and market risk - TOTAL (based on valuation scenario), Operating costs - Mutation maintenance, Building 
year, Discount rate - raise of the object and market risk - Limitation in ownership (score), Present value of end value (based on 
valuation scenario), Operating costs - Management costs , Surface, Increase of value with vacant possession, Broken complex? 
(Yes/No), Discount rate - raise of the object and market risk - Cash flow active mutation (score), Mutation probability, Discount rate 
- raise of the object and market risk - Cash flow passive mutation (score), Operating costs - Taxes, insurances and other business 
expenses - Municipal OZB (percentage of WOZ-value), Regulated rentable unit? (Yes/No), Discount rate - raise of the object and 
market risk - Energy label (score), Separated complex? (Yes/No), Initial vacancy? (Yes/No), Points housing valuation system, Discount 
rate - raise of the object and market risk - Building type (score) 

Table I.5: Coefficients (multiple regression analysis – components market value) 

COEFFICIENTSa 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. 

 B Std. Error Beta   
22 (Constant) -62240.133 5750.502  -10.823 .000 

 Value with vacant possession .547 .001 .817 425.876 .000 
 Actual contract rent 26.195 .410 .111 63.859 .000 
 Operating costs - Conservation maintenance -9.051 .129 -.085 -70.200 .000 
 Discount rate - raise of the object and market risk - 

TOTAL (based on valuation scenario) -535209.098 10563.983 -.085 -50.664 .000 
 Operating costs - Mutation maintenance 299.882 3.115 .138 96.264 .000 
 Building year 80.305 2.502 .056 32.091 .000 
 Discount rate - raise of the object and market risk - 

Limitation in ownership (score) 2715574.608 109979.882 .036 24.692 .000 
 Present value of end value (based on valuation scenario) .206 .008 .044 27.229 .000 
 Operating costs - Management costs -156.442 6.682 -.033 -23.411 .000 
 Surface 67.327 1.877 .073 35.865 .000 
 Increase of value with vacant possession -71845.087 4866.325 -.026 -14.764 .000 
 Broken complex? (Yes/No) 1273.170 115.170 .017 11.055 .000 
 Discount rate - raise of the object and market risk - Cash 

flow active mutation (score) 755043.305 44177.041 .020 17.091 .000 
 Mutation probability 32774.254 1935.088 .020 16.937 .000 
 Discount rate - raise of the object and market risk - Cash 

flow passive mutation (score) 5056542.579 312486.605 .017 16.182 .000 
 Operating costs - Taxes, insurances and other business 

expenses - Municipal OZB (percentage of WOZ-value) 1350632.964 94742.749 .017 14.256 .000 
 Regulated rentable unit? (Yes/No) -1842.059 191.212 -.010 -9.634 .000 
 Discount rate - raise of the object and market risk - 

Energy label (score) -402200.845 63944.691 -.009 -6.290 .000 
 Separated complex? (Yes/No) 558.482 106.133 .008 5.262 .000 
 Initial vacancy? (Yes/No) -1335.102 299.270 -.004 -4.461 .000 
 Points housing valuation system -6.433 2.103 -.008 -3.058 .002 
 Discount rate - raise of the object and market risk - 

Building type (score) 56145.407 21086.009 .004 2.663 .008 
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Appendix J: Output analysis 3 – explaining differences 
in terms of aspects demographic decline  

This appendix (table J.1 till table J.7) displays the tables that were needed for explaining the regional 
differences in the market value in terms of the aspects of demographic decline.  

Table J.1: Aspects of demographic decline compared to mean market value – total 

TOTAL 
Category Municipality Mean market 

value (corrected 
for features 
dwellings) 

N 

1: Large 
decline 

Heerlen 77837.30 799 
Kerkrade 74083.70 605 
Onderbanken 71310.33 16 
Schinnen 74101.76 86 
Stein 84455.05 628 
Total 78521.15 2134 

2: Smaller 
decline 

Beek 80421.06 51 
Brunssum 77568.73 275 
Echt-Susteren 87030.20 177 
Landgraaf 79845.26 171 
Leudal 80080.93 763 
Maasgouw 85601.42 1033 
Maastricht 91828.52 108 
Nuth 80683.76 192 
Roerdalen 80357.04 1600 
Simpelveld 82071.33 51 
Sittard-Geleen 82574.50 827 
Venlo 84171.87 219 
Voerendaal 83474.75 58 
Total 82126.47 5525 

3: Stagnation Horst aan de Maas 92433.54 2480 
 Nederweert 87821.28 68 
 Peel en Maas 91353.11 2645 
 Roermond 90419.22 996 
 Venray 94833.32 4668 
 Weert 97808.29 4452 
 Total 94390.09 15309 
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Table J.2: Aspects of demographic decline compared to mean 
market value – aspect population 

POPULATION 
Category Municipality Mean market 

value (corrected 
for features 
dwellings) 

N 

1: Large 
decline 

Beek 80421.06 51 
Brunssum 77568.73 275 
Echt-Susteren 87030.20 177 
Heerlen 77837.30 799 
Kerkrade 74083.70 605 
Landgraaf 79845.26 171 
Leudal 80080.93 763 
Maasgouw 85601.42 1033 
Nuth 80683.76 192 
Onderbanken 71310.33 16 
Roerdalen 80357.04 1600 
Schinnen 74101.76 86 
Simpelveld 82071.33 51 
Sittard-Geleen 82574.50 827 
Stein 84455.05 628 
Voerendaal 83474.75 58 
Total 80873.12 7332 

2: Smaller 
decline 

Maastricht 91828.52 108 
Nederweert 87821.28 68 
Peel en Maas 91353.11 2645 
Venlo 84171.87 219 
Venray 94833.32 4668 
Weert 97808.29 4452 
Total 94907.60 12160 

3: Stagnation Horst aan de Maas 92433.54 2480 
 Total 92433.54 2480 
4: Increase Roermond 90419.22 996 
 Total 90419.22 996 

 
 

Table J.3: Aspects of demographic decline compared to mean 
market value – aspect households 

HOUSEHOLDS 
Category Municipality Mean market 

value (corrected 
for features 
dwellings) 

N 

1: Large 
decline 

Beek 80421.06 51 
Brunssum 77568.73 275 
Heerlen 77837.30 799 
Kerkrade 74083.70 605 
Landgraaf 79845.26 171 
Maasgouw 85601.42 1033 
Maastricht 91828.52 108 
Nuth 80683.76 192 
Onderbanken 71310.33 16 
Roerdalen 80357.04 1600 
Schinnen 74101.76 86 
Simpelveld 82071.33 51 
Sittard-Geleen 82574.50 827 
Stein 84455.05 628 
Voerendaal 83474.75 58 
Total 80980.48 6500 

2: Smaller 
decline 

Echt-Susteren 87030.20 177 
Leudal 80080.93 763 
Total 81389.46 940 

3: Stagnation Venlo 84171.87 219 
Total 84171.87 219 

4: Increase Horst aan de Maas 92433.54 2480 
 Nederweert 87821.28 68 
 Peel en Maas 91353.11 2645 
 Roermond 90419.22 996 
 Venray 94833.32 4668 
 Weert 97808.29 4452  
 Total 94390.09 15309 
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Table J.4: Aspects of demographic decline compared to mean 
market value – aspect dejuvenation 

DEJUVENATION 
Category Municipality Mean market 

value (corrected 
for features 
dwellings) 

N 

1: Large 
decline 

Brunssum 77568.73 275 
Echt-Susteren 87030.20 177 
Heerlen 77837.30 799 
Kerkrade 74083.70 605 
Landgraaf 79845.26 171 
Leudal 80080.93 763 
Maasgouw 85601.42 1033 
Nederweert 87821.28 68 
Onderbanken 71310.33 16 
Peel en Maas 91353.11 2645 
Roerdalen 80357.04 1600 
Schinnen 74101.76 86 
Sittard-Geleen 82574.50 827 
Stein 84455.05 628 
Total 83765.87 9693 

2: Smaller 
decline 

Beek 80421.06 51 
Horst aan de Maas 92433.54 2480 
Maastricht 91828.52 108 
Nuth 80683.76 192 
Roermond 90419.22 996 
Simpelveld 82071.33 51 
Venlo 84171.87 219 
Venray 94833.32 4668 
Voerendaal 83474.75 58 
Weert 97808.29 4452 
Total 94492.52 13275 

 

Table J.5: Aspects of demographic decline compared to mean 
market value – aspect ageing 

AGEING 
Category Municipality Mean market 

value (corrected 
for features 
dwellings) 

N 

1: Large 
increase 

Beek 80421.06 51 
Brunssum 77568.73 275 
Echt-Susteren 87030.20 177 
Heerlen 77837.30 799 
Horst aan de Maas 92433.54 2480 
Kerkrade 74083.70 605 
Landgraaf 79845.26 171 
Leudal 80080.93 763 
Maasgouw 85601.42 1033 
Nederweert 87821.28 68 
Onderbanken 71310.33 16 
Peel en Maas 91353.11 2645 
Roerdalen 80357.04 1600 
Schinnen 74101.76 86 
Sittard-Geleen 82574.50 827 
Stein 84455.05 628 
Venray 94833.32 4668 
Total 88086.74 16892 

2: Smaller 
increase 

Maastricht 91828.52 108 
Nuth 80683.76 192 
Roermond 90419.22 996 
Simpelveld 82071.33 51 
Venlo 84171.87 219 
Voerendaal 83474.75 58 
Weert 97808.29 4452 
Total 95189.21 6076 
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Table J.6: Aspects of demographic decline compared to mean 
market value – aspect housing demand 

HOUSING DEMAND 
Category Municipality Mean market 

value (corrected 
for features 
dwellings) 

N 

1: Large 
decline 

Beek 80421.06 51 
Heerlen 77837.30 799 
Kerkrade 74083.70 605 
Landgraaf 79845.26 171 
Onderbanken 71310.33 16 
Roerdalen 80357.04 1600 
Schinnen 74101.76 86 
Simpelveld 82071.33 51 
Stein 84455.05 628 
Voerendaal 83474.75 58 
Total 79438.52 4065 

2: Smaller 
decline 

Brunssum 77568.73 275 
Echt-Susteren 87030.20 177 
Leudal 80080.93 763 
Maasgouw 85601.42 1033 
Maastricht 91828.52 108 
Nuth 80683.76 192 
Sittard-Geleen 82574.50 827 
Total 82951.59 3375 

3: Stagnation Venlo 84171.87 219 
Weert 97808.29 4452 
Total 97168.95 4671 

4: Increase Horst aan de Maas 92433.54 2480 
 Nederweert 87821.28 68 
 Peel en Maas 91353.11 2645 
 Roermond 90419.22 996 
 Venray 94833.32 4668 
 Total 92988.44 10857 

 
 

Table J.7: Aspects of demographic decline compared to mean 
market value – aspect liveability 

LIVEABILITY 
Category Municipality Mean market 

value (corrected 
for features 
dwellings) 

N 

1: ↓ score, ↓ 
development 

Heerlen 77837.30 799 
Venlo 84171.87 219 
Total 79200.04 1018 

2: ↓ score, ↑ 
development 

Kerkrade 74083.70 605 
Maastricht 91828.52 108 
Total 76771.56 713 

3: ↑ score, ↓ 
development 

Horst aan de Maas 92433.54 2480 
Nederweert 87821.28 68 
Nuth 80683.76 192 
Onderbanken 71310.33 16 
Schinnen 74101.76 86 
Sittard-Geleen 82574.50 827 
Stein 84455.05 628 
Venray 94833.32 4668 
Voerendaal 83474.75 58 
Weert 97808.29 4452 
Total 93692.38 13475 

4: ↑ score, ↑ 
development 

Beek 80421.06 51 
Brunssum 77568.73 275 
Echt-Susteren 87030.20 177 
Landgraaf 79845.26 171 
Leudal 80080.93 763 
Maasgouw 85601.42 1033 
Peel en Maas 91353.11 2645 
Roerdalen 80357.04 1600 
Roermond 90419.22 996 
Simpelveld 82071.33 51 
Total 86119.84 7762 

 
 


