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Chapter 1

Introduction

The inclusion of subjective well-being as part of the economist's conceptual toolbox has

opened up a vast array of topics that were previously unmeasurable or unavailable to

the researcher (Frey, 2008). In this thesis, we are able to reconsider the relationships

between well-being and the nature and performance of local economies (Graves, 1980;

Graves and Mueser, 1993; Partridge, 2010). To do so, we use uniquely detailed and

novel data, and analyse them in a way that makes the local and geographical argument

far more explicit than has been done before. In order to do so, we consider both spatial

characteristics that contribute to subjective well-being, and spatial processes that occur

as a result of spatial di�erences in subjective well-being. We provide insights into the

heterogeneous interrelationships between individual people and their spatial context

(Ballas and Tranmer, 2012; Sarrias, 2019). Many of these insights were impossible

without this level of detail in the data and analysis. The broad aims of this thesis are

to analyse, using spatial data and spatial methods: �rstly, which factors are associated

with higher or lower subjective well-being within the region; secondly, how spatial

di�erences in subjective well-being are associated with the residential location decision;

and thirdly, what the spatial extent is of these processes. The empirical side of this

thesis consists of four contributions to the literature on spatial dimensions of subjective

well-being. A brief summary of the general literature on regional subjective well-being is

outlined in the following section, followed by an overview of the empirical contributions,

the data used, and the regional context of the studies in this thesis.

1.1 Spatial dimensions of subjective well-being

Just under two centuries passed between the publication of Jeremy Bentham's happi-

ness principle (see Burns, 2005, published in 1776) and Richard Easterlin's paradoxes

in happiness economics (Easterlin, 1974). Bentham's principle, in a commentary on

1



2 CHAPTER 1. INTRODUCTION

governmental function, is that "it is the greatest happiness of the greatest number that

is the measure of right and wrong" (Burns, 2005, p. 46). Although Bentham's ideas

about happiness, and consequently utilitarianism, were very in�uential in economics,

the central measure of happiness received little attention. Figure 1.11 shows the devel-

opment of studies into happiness in economics and the humanities over time. The upper

graph shows the increasing importance of happiness in the social sciences. It displays

the total number of publications of "happiness" studies in, and those in regional or

spatial sciences, as a proportion of all publications in economics and the humanities.

In the bottom two facets, the increasing importance of regional and spatial sciences in

the happiness literature are shown. The graphs show locally smoothed associations of

regional and spatial publications into "happiness" as a proportion of the total number

of "happiness" studies.

The top facet in �gure 1.1 shows that towards the end of the 1990's the attention of

happiness in the social sciences began to increase. Both the proportions of happiness

as a part of economics and humanities, and happiness as a part of regional science

saw increases in their numbers of publications. The parallel developments of happiness

in economic and happiness in regional science make sense, given the starting point

of the Easterlin (1974) study, which explicitly distinguishes between happiness e�ects

nationally and regionally. Happiness as a part of spatial science lags somewhat behind,

with an in�ection point closer to 2005 (�gure 1.1). Although similar arguments can be

made for analysing the spatial nature of happiness and SWB, generally, individually

geo-referenced data is hard to come by, thus impeding spatial analyses. Larger surveys

such as the British Household Panel Survey (now included in Understanding Society)

and the European and World Values Studies, contain data on well-being but limit data

dissemination to regional units (e.g. postcodes or NUTS3 regions).

Over the past decade, limitations of a GDP-by-region focused view of development

meant that economists have looked for ways of gaining additional insight into regional

performance (Stiglitz et al., 2008; Veneri and Murtin, 2019; Terluin, 2003) in order to

accommodate a broader and more inclusive view of development. There are a number

of bene�ts to a more comprehensive view of regional economic performance. Primarily,

it is unlikely that people assess their quality of life on the amount of income they

receive alone, even if analysed net of the rent they pay (Frey, 2008). We have known

1Data collected using the dimensions.ai tool. All articles, monographs, chapters, or edited books,
from the research �elds 14, Economics, and 16, Studies in Human Society were included. First,
"happiness", was used as the keyword for the overall count of papers on happiness. Second, "(regional
OR spatial) AND happiness" was used to obtain an overview of papers on regional and/or spatial
aspects of happiness. We create two measures containing exclusively "spatial" or "regional" by taking
the di�erence between papers containing both "spatial" and "regional", and only "spatial" or "regional"
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Figure 1.1: Happiness research in Economics or Humanities

from the literature going back to Tiebout (1956), and subsequently Graves (1980), that

regional wages and regional rents tell only part of the story of how life is in a region

(OECD, 2011). If people value the quality of life that a region o�ers, they may be

willing to accept lower wages for the same type of job2. Similarly, they may be willing

to pay higher rents, as a consequence of increased pressure on the property market.

Observing only regional income or regional willingness to pay hides the quality of life

that is operating as a compensating di�erential. Moreover, the analysis of happiness

data allows for the in situ measurement of utility, where previously utility could only be

inferred from observed changes (Frey and Stutzer, 2002). This is a fundamental change

in terms of the types of topics that can be addressed and the way they can be addressed.

The experiences of individuals who live in a region, or in a more extreme case, are locked-

in in a region (e.g. cannot a�ord to move), are now accessible for study (Morrison and

Clark, 2011). Previously only the choices of those that could choose were part of the

evaluation of quality of life. This relates to the individual's ability to choose as a central

part of the concept of development, exempli�ed in the capability framework (Sen, 1987).

Finally, as countries increasingly rely on the capacity of local communities to provide

for their residents, e.g. the Big Society in the UK or "Participatiesamenleving" in the

Netherlands, what determines regional quality of life is moving away from services that

are conventionally traded and therefore measured in income (Salemink and Strijker,

2The exact opposite may occur for lower skilled workers (Graves and Mueser, 1993), who may
require higher compensation for the same job to o�set the increased cost of living
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2016; Lager et al., 2015; Cheshire and Sheppard, 2004a), and towards softer factors in

the neighbourhood. Social capital, as an example, is associated with both increased

well-being (Helliwell and Putnam, 2004), and health (Mohnen et al., 2011), as well

as the degree to which individuals can cope with change while maintaining a similar

quality of life (Lager et al., 2015). The literature on inequality, on the other hand,

shows similar bene�ts for reducing inequality and increasing social cohesion (Wilkinson

and Pickett, 2009). Increasing average incomes in a region does not necessarily re�ect

a positive change in quality of life for its residents. As regional income distributions

are generally right-skewed, with a low number of higher income individuals moving the

mean income above the median, income growth can often be linked to rising inequality

(Graham and Felton, 2006). Pickett and Wilkinson (2010) show that increasing intra-

regional inequality a�ects the health and well-being of both higher and lower income

individuals in those regions negatively: higher incomes, if only experienced by the top

earners, a�ects regional quality of life negatively. The resultant lower quality of life

experienced is in stark contrast with the higher level of regional economic development

that a focus on development by income alone would suggest.

Following the developments listed in the previous paragraph, happiness data has

gained a central place in national policy goals. In the Netherlands, the "Brede Wel-

vaart", roughly translated as "Inclusive Well-being", aims to be inclusive in terms of

the set of developmental indicators used, e.g. education, health, crime, inclusive in

terms of the subgroups for which these are measured, i.e. focus on reducing inequal-

ity, and inclusive in terms of the temporal dimension, i.e. sustainability and future

developments (Statistics Netherlands, 2019c). A similar multi-dimensional well-being

metric was used in Italy (Ferrara and Nisticò, 2013), aiming to capture a broader set

of social and economic progress than GDP alone, while the OECD has developed its

Inclusive Growth initiative (OECD, 2014). While the perspective of these measures is

broader than GDP, they do not include individuals' own perceptions of their quality

of life (Diener et al., 1999). Looking at this subjective dimension, the OECD monitors

subjective well-being in their member countries (OECD, 2011) in their How's Life se-

ries, and Bhutan has famously started targeting gross national happiness rather than

GDP. A number of key contributions to regional di�erentials in happiness have shown

that regional happiness data largely con�rm existing theories, such as Tiebout's dis-

equilibrium model of migration (Tiebout, 1956; Goetzke and Islam, 2017): generally

people will move between regions if they recognize this has the possibility of improving

their lot. Similarly, generally people will pay more for housing in more desirable loca-

tions (Daams et al., 2016), and accept lower wages if they are o�set by higher quality

of life (Oswald and Wu, 2011). Both results support the idea that there is a positive
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willingness to pay for improved regional quality of life.

There are a number of reasons why spatial analyses might provide a useful exten-

sion of the existing regional literature on subjective well-being. There are, for example,

alternative views on whether the equilibrium of happiness holds across regions. Fer-

reira and Moro (2013) �nd regional di�erences in happiness and claim that these re�ect

underlying market failures. People may want to move, but can not, or may not ac-

curately evaluate other alternatives (Morrison and Clark, 2011). Ballas and Tranmer

(2012) and Goetzke and Islam (2017) �nd that these di�erences are minor or absent.

For smaller regional scales there is a substantial literature that deals with pockets of

unhappiness and inequality (Miltenburg, 2017), indicating that for some regional scales

an equilibrium may be out of reach. One possible explanation for these apparently con-

�icting results may be that regional de�nitions give rise to the infamous modi�able area

unit problem (Openshaw, 1984), which would provide a purely empirical justi�cation

for going beyond regional de�nitions in the geographies of happiness (e.g. a territorial

approach OECD, 1996). From the literature, Goetzke and Islam (2017) use the nine

US census regions covering the entire US. Ferreira and Moro (2010) use Irish Electoral

Districts, of which there are over 3,440. Similary, OECD data generally use NUTS-2

or NUTS-3 regions. It is unclear a priori what the appropriate scale of a region is, and

most likely these appropriate scales vary depending on the question asked (McCann,

2007).

Second, one of the key bene�ts of using subjective well-being data in general is that

it includes heterogeneity of preferences between individuals (Frey and Stutzer, 2002).

Individuals use di�erent preference functions to inform their decisions (Sarrias, 2019)

and those decisions are to a large degree spatial (Bijker and Haartsen, 2012). Using re-

gional data and regional methods may in fact hide substantial local heterogeneity in the

processes involved with subjective well-being. Recent methodological progress has en-

abled researchers to model this heterogeneity using spatial and geographically weighted

regressions (Brunsdon et al., 1998; Halleck Vega and Elhorst, 2015; Lu et al., 2014). As

a result it has become generally accepted that global estimation, i.e. one coe�cient for

the entire study region, does not capture processes such as the valuation of residential

property characteristics (Helbich et al., 2014), proximity to services (Comber et al.,

2012), links between environment and health (Edwards and Clarke, 2009), and environ-

mental quality (Nilsson, 2014). For processes such as population decline and services

decline, aggregated spatial data may hide pockets of growth in generally declining areas

(Elshof et al., 2014), or decline in areas that are not peripheral (McCann, 2017). These

local di�erences would lead to markedly di�erent outcomes in terms of subjective well-

being or regional quality of life, which would be unobservable using spatial methods
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Figure 1.2: Causes and consequences of subjective well-being

Neighbourhood social context

Spatial amenities

Subjective well-being

Migration

Willingness to pay

and spatial data.

1.2 Aims and contributions

In this thesis, we aim to contribute to the literature regarding three main topics (�gure

1.2. Starting from the left of the �gure, we investigate two factors that are expected to

contribute to local subjective well-being: local relative socio-economic status and service

accessibility. Both associations have been investigated more broadly (c.f respectively

Luttmer, 2005; Barakat, 2015). We argue, however, that a closer look at sub-regional

di�erences provides additional insight into these processes: subregional di�erences in the

relevance of the associations may remain hidden when the data is aggregated, or relevant

associations may be missed altogether. Moving towards the right hand side of the

�gure, the fourth and �fth chapters investigate the association between local measures

of quality of life, and migration and willingness to pay for residential property. Similar to

the contribution on the left hand side, previous models relating inter-regional migration

to quality of life (Storper and Scott, 2009) do not take into account possible spatial

heterogeneity involved in these processes (Graves and Mueser, 1993). Understanding

local associations between determinants of well-being and the outcome inform local

policies but also a more nuanced understanding of the quality of life in a place. Finally,

in the hedonic literature, using subjective well-being is relatively unheard of (with

Ferreira and Moro, 2010, as an exception), even though results at the regional level

show that the association should be there (Goetzke and Islam, 2017). The third aim,

assessing the spatial extent of these processes in subjective well-being, is modelled

explicitly throughout chapters 2, 3, and 4. In the following section we introduce the

empirical chapters individually.
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Neighbourhood income and subjective well-being

Chapter 2 focuses on the relationship between an individual's relative income position

within a neighbourhood and the resultant SWB. Extending the work previously done

by Easterlin (1974) and Luttmer (2005), this chapter adds a spatial dimension to the

concept of comparison incomes and reference groups. The original observation by East-

erlin (1974) was that higher happiness is associated with higher incomes, both between

nations and within nations. GDP growth over time did not, however, result in higher

average SWB. One explanation that has returned positive results is the idea of com-

parison income (Clark et al., 2008). The idea is that people's judgements of how their

life is going are the result of both their own income (or consumption, preference satis-

faction), and their relative position in terms of income to a relevant reference group. A

number of conceptualisations of these reference groups have been proposed: Luttmer

(2005) and Diener et al. (1993) use administrative regions, while others use bracketed

groups of age or education (McBride, 2001; Clark and Oswald, 1996). Although the

literature acknowledges the importance of the observability of the reference group's

income (Diener et al., 1999), the studies mentioned do not include this observability

in their operationalisation of the reference group. In chapter 2, the reference group is

operationalised along a spatial dimension of observability, using proximity as the key.

The chapter contributes to the literature by showing the spatial e�ect of relative income

comparisons and the scale over which these comparisons are most relevant.

Accessibility and subjective well-being

Chapter 3 aims to identify links between the residential environment in terms of ameni-

ties, and residents' SWB. Both theoretically (Overman et al., 2010) and empirically

(e.g. Cheshire and Sheppard, 2004b; Ferreira and Moro, 2013), the quality of the liv-

ing environment is known to a�ect residential utility. Recently, however, this link has

proven more tenuous when looking at the association between rural facility decline and

rural population decline (c.f. Barakat, 2015). The "downward spiral" literature argues

that losing facilities leads to declining village attractiveness, which in turn leads to de-

clining populations, or shrinking local markets, which then is associated with facilities

closing. The link between facility-closure and population loss has, however, been dif-

�cult to establish empirically (Elshof et al., 2015; Haartsen and Venhorst, 2010). One

explanation for this is that not everyone who might want to move may be able to. Mor-

rison and Clark (2011) argue that larger households with young children in particular

may �nd the pecuniary and social cost of moving prohibitive. A second problem may

be that there may be spatial di�erences in the valuation of accessibility. Residents in
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rural and peripheral areas may not place the same valuation on access to services as

urban residents.

To explore these issues relating facility access and well-being, in this second study

we aim to make two contributions. First, by using a proxy for residential utility, this

study aims to measure whether changes in utility can be associated with either levels

of accessibility or changes in accessibility. Using an in situ measure of utility means

selective migration does not a�ect these results. If facility closure has an e�ect on

residential well-being, using happiness data should re�ect this. The results suggest

that there is very little evidence for an association between facility access and SWB

for the four sectors assessed: hospitality, retail, education, and health. Two measures

of accessibility were used, distance to nearest establishment and a population weighted

measure (Song and Sohn, 2007). For hospitality sector establishments a positive as-

sociation with SWB was found in the distance measure, but this was not replicated

in the population weighted measure. For the other sectors no signi�cant associations

with SWB were found. Using population decline as an interaction term shows that the

association between distance to hospitality and SWB is only relevant in the regions

experiencing the strongest decline. Second, in this chapter we estimate geographically

weighted regressions which allow for spatial heterogeneity in the valuation of accessi-

bility. Previously, Comber et al. (2012) found that the e�ect of geographic distance

on satisfaction with accessibility was spatially heterogeneous. For Chile, Sarrias (2019)

found that determinants of SWB were heterogeneous across space. Building on these

observations, the second set of analyses in this chapter attempt to uncover spatial het-

erogeneity in the association between accessibility and SWB. If accessibility or changes

in accessibility are more relevant in some places than others, this type of estimation

will uncover it. The results from the GWR are that the coe�cients for all sectors are

close to zero with little variance across the study region. The main results from this

chapter are that there is very little evidence that overall SWB is a�ected by levels of

or changes in accessibility, and that this is the case across the entire study area. This

result shows that the absence of a "downward spiral" is the result of the lack of an

association between facility access and SWB.

Labour market versus amenity migration

Chapter 4 takes a more regional approach to deal with selective drivers of migration.

We argue that the spatial heterogeneity in migration motives discussed in chapter 4

(see also Niedomysl, 2011) may provide an explanation for the con�icting results found

in the discussion on amenities or labour market dynamics as primary drivers of regional
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migration patterns (Partridge, 2010). On the one hand, the conventional disequilibrium

model of migration views migration as a function of the labour market (Storper and

Scott, 2009). Regional di�erences in productivity (wages) are the predominant cause

of migration. A more recent view of migration emphasises the role that amenities

play in driving migration �ows (Clark et al., 2002). Rather than simply maximizing or

optimizing their returns to labour, non-pecuniary aspects including quality of the living

environment are seen as the primary drivers of migration. Rather than choose between

the models, we take heterogeneity in migration motives as our starting point (Bijker

and Haartsen, 2012). In contrast with chapter 2, we use a domain-speci�c measure

of quality of life, in this case, the quality of the residential environment. This allows

the comparison of two domain-speci�c measures, labour market growth, and quality

of the residential environment. Using geographically weighted regressions we uncover

signi�cant spatial heterogeneity in the link between both amenities and migration,

and labour market growth and migration. We �nd that labour market growth is the

predominant driver of in-migration in the metropolitan areas of the Netherlands. For

residential quality, we �nd signi�cant positive associations in two main regions: the �rst

bordering the metropolitan Randstad area, to the north and south, and the second at

relative close proximity bordering the central Netherlands with the eastern and northern

regions. The results con�rm that, even taking a regionally aggregated approach, we

uncover signi�cant associations between residential quality and in-migration, as well as

for labour market growth. Futhermore, we show that allowing for spatial di�erences in

the model estimates signi�cantly improves migration models.

Occupant well-being and hedonic valuation

The results from chapter 5 suggest that a higher quality of life will be capitalized,

at least in part, into housing cost. Chapter 5 tests this hypothesis using individual

subjective well-being data combined with a large and detailed set on housing transac-

tions. Previous studies have found similar results for speci�c subsets of environmental

attributes, such as school quality (Cheshire and Sheppard, 2004a; Towe and Tra, 2019)

or air quality (Van Praag and Baarsma, 2005; Anselin and Lozano-Gracia, 2008). In

this chapter we argue that happiness data may serve as a useful proxy to assess the

e�ects of unobserved object speci�c and neighbourhood characteristics on residential

transaction prices. Unobserved object speci�c characteristics may be the speci�c layout

of the house and grounds, curb-appeal, etc. Neighbourhood unobserved characteristics

may include proximity to amenities, friendliness of the neighbourhood, etc. We esti-

mate spatial durbin error models to incorporate a lagged term for SWB and use a novel
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generalized methods of moments estimation technique to deal with the possible endo-

geneity issues (Kelejian and Prucha, 2010). Our results show that individual subjective

well-being is signi�cantly, positively, and non-trivially related to the transaction price

paid for residential properties. A one per cent increase in SWB corresponds to a 0.09

per cent increase in transaction price. Additionally, we �nd a positive and signi�cant

spatial coe�cient similar in size to the individual e�ect, indicating that higher SWB in

the close proximity of a property corresponds to a higher transaction price paid.

1.3 The Lifelines dataset

When using subjective well-being measures to investigate spatial processes it is impor-

tant to control for a substantial number of individual and household confounders. In

this dataset we use the Lifelines population cohort study from the North of the Nether-

lands (Scholtens et al., 2015; Klijs et al., 2015). It is well known that most variation

in subjective well-being occurs at the level of the individual or the household (Ballas

and Tranmer, 2012). This may lead to substantial local heterogeneity in what is mea-

sured and what is ascribed to spatial factors (Veneri and Murtin, 2019; Graves, 1980).

In order to isolate the spatial processes from the individual and household processes

the data used needs to have measurements on a broad range of individual character-

istics. Key factors determining subjective well-being are health (Diener et al., 1999),

a�ect (Watson et al., 1988), social contacts (Brown and Lombard, 2014; Gieling et al.,

2019), age (Blanch�ower and Oswald, 2008), marital status (Stutzer and Frey, 2006),

and employment status (Korpi, 1997). The ability to isolate individual e�ects from

regional is a key asset in this thesis in two ways: �rst, the �ne-grained control over con-

founding variables increases the probability of identifying spatial e�ects if these were

present. Second, the known confounders contain valuable information regarding the

interpretation of the measure of subjective well-being, with those variables associated

with utility lending credence to the interpretation of subjective well-being as a proxy

for this central concept (Veenhoven, 2012). In this thesis, individual disposable income

is positively associated with subjective well-being, as is health including sub-domains

of health, with the exception of experienced pain. Unemployment has a negative e�ect

on subjective well-being, after controlling for income. Being socially active is positively

associated with subjective well-being (in line with, for example, Veneri and Murtin,

2019). Finally, we are able to control for an individual's short term a�ect, generally

associated with moods, using the PANAS scales at time of measurement (Watson et al.,

1988; Frey, 2008). This control separates our subjective well-being data from usually
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more dominant short term experiences (Kahneman and Krueger, 2006) and serves as

a proxy for the individual reporting function that might a�ect subjective well-being

(Bond and Lang, 2019).

The Lifelines population cohort study consists of a uniquely in-depth measurement of

overall health, well-being, happiness, socio-economic status, and many more indicators

aimed at providing insights into determinants of health with a particular focus on

intergenerational determinants of health (Scholtens et al., 2015; Klijs et al., 2015).

Recruitment started in 2006 and continued until 2013, with the total number of cases in

the �nal dataset at 167,729 (the initial target was 165,000). Initial recruitment followed

registered individuals at local GPs and an open online recruitment process. Participants

listed their siblings, o�spring, and parents, who were subsequently contacted. The

incentive for participation was a free health check, with individual's GPs informed of any

abnormal values. The dataset was found to be broadly representative of the population

in the North of the Netherlands (Klijs et al., 2015). The Lifelines cohort study is

ongoing, with new results gradually added to the database, but no new participants are

admitted to the dataset. For the present study a number of limitations on the original

data dictate the �nal cases included in the analyses. The data used in this survey

includes the �rst two waves of the available dataset, just under 100,000 individuals in

total. As such, the data only includes a single measure of subjective well-being, meaning

the results in this thesis are cross-sectional3. The general data-release includes regional

geo-referencing (neighbourhoods). For the present study, a special exception was made

for the use of individual xy-coordinates for the spatial analyses. As a consequence,

the subsequent data-releases including the remaining cases are not part of this study.

Having the xy-coordinates is critical for the investigation of local processes central to

this thesis.

1.4 Regional context

The Lifelines dataset covers the North of the Netherlands. In this section we will pro-

vide some general context relating to the North of the Netherlands. We will focus on

data from 2012 which corresponds to the mode of the Lifelines sampling years. The

Netherlands as a whole is a densely populated country, with 16.7 million inhabitants

in a relatively small area, resulting in 477 inhabitants per square kilometre (Statistics

Netherlands, 2012b). The North of the Netherlands is less densely populated, with 200

persons per square kilometre compared to 568 in the rest of the Netherlands. Despite

3A second measurement of subjective well-being is under way, with results due towards the end of
2020 / start of 2021
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Table 1.1: Descriptives North of Netherlands (Statistics Netherlands, 2012b)

Variable North of the Netherlands Rest of the Netherlands
GP (km) 1.49 1.08
School (km) 0.80 0.71
Restaurant (km) 1.27 0.93
Supermarket (km) 1.36 0.99
Per cent Higher income 15.4 21.0
Per cent Lower income 43.2 39.3
Average income per capita 19,945 22,690
Per cent > 65 yrs 17.7 16.1
Per cent < 20 yrs 23.1 23.3
Residential Satisfaction 4.21 4.19
Property value (,000¿) 189.7 237.1
Percentage owner occupied 60.7 55.6

this, in the OECD general classi�cation of areas, no part of the Netherlands is classed

as "predominantly rural", with 65.9 per cent predominantly urban and the rest pre-

dominantly intermediate (OECD, 2016). Despite this apparent absence of rurality from

an international point of view, residents of the Netherlands classify the North as rural

(Haartsen et al., 2003), and the residents experience rurality similarly in the Nether-

lands as in, for instance, the UK (Delfmann, 2015). One aspect in which this rurality

becomes apparent is in the distance to nearest facilities. Table 1.1 shows the average

distances to the nearest GP, primary school, restaurant, and major supermarket in the

North of the Netherlands compared to the rest of the Netherlands (Statistics Nether-

lands, 2012b). Residents in the North of the Netherlands, on average, have to travel

further to access most services.

The Northern provinces are on average less a�uent than the rest of the Netherlands.

The average per capita income is just under ¿ 20.000, compared to over ¿ 22.000 for the

Rest of the Netherlands (Statistics Netherlands, 2012b). The North of the Netherlands

is home to the largest part of natural gas extraction, meaning the region can come up

as a statistical anomaly (OECD, 2016). Gross value added tends to be high, as the

�nancial gains are ascribed to the region, similar to GDP, depending on the level of

spatial aggregation of the statistic (the core region of Groningen performs well, while

more peripheral regions are lower). The �nancial gains from gas extraction are largely

allocated through the national government, meaning it has relatively little local e�ect

on average incomes per capita. Statistics Netherlands reports the percentage of higher

income residents, whose annual earnings are in the upper quintile nationally, and lower

income residents, those in the lower two quintiles nationally. It appears that the main
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di�erence between the North of the Netherlands and the rest of the Netherlands is in

the highest quintile: The North of the Netherlands is under-represented in the highest

quintile by almost �ve percentage points, only three quarters the size. By comparison,

the di�erence for the lowest two quintiles is just over three percentage points with what

would be expected, and the remaining quintiles contain 41.6 per cent of the population

in the North of the Netherlands. On average, income inequality is lower in municipalities

in the North of the Netherlands than in the rest of the country, as shown in �gure 1.3.

Figure 1.3: Income inequality Northern provinces versus rest of the Netherlands

Two major demographic transitions are currently reshaping the peripheral areas of

the Netherlands, population ageing and population decline. Similar to many peripheral

regions in the developed world, parts of the North of the Netherlands are experienc-

ing or expecting population decline and population ageing (Franklin and van Leeuwen,

2018). There are a number of underlying processes which shape population decline in

the Netherlands. The Dutch average fertility rates have been below the replacement

threshold for some time, average household sizes have decreased, and in general neither

international migration nor urban-rural migration have replaced the declining num-

bers of inhabitants in these regions (for an overview see Haartsen and Venhorst, 2010).

Figure 1.4 show the regions experiencing or anticipating population decline. Popula-

tion decline in some municipalities is expected to exceed ten per cent (Haartsen and

Venhorst, 2010; Te Riele et al., 2019). Most regions experiencing population decline

maintain growing numbers of households up to 2035, with only minor decline subse-

quently until 2050. This re�ects the average size of households declining as a result of

lower numbers of children, higher divorce rates, and higher numbers of single parent

households. As is more generally the case in regions experiencing population decline,

central places in these regions may continue to see growing population numbers.

On average, residents in the North of the Netherlands are marginally more satis�ed
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Figure 1.4: Residential quality: regions experiencing or expecting population decline

Table 1.2: Normalized (national) residential satisfaction

Population North of the Netherlands
Decline -0.30
Anticipation 0.39
Growth 0.26

with their living environment (adapted from Ministerie van Binnenlandze Zaken and

Statistics Netherlands, 2015) than those in the rest of the Netherlands (table 1.1).

There are a number of municipalities in the North of the Netherlands, particularly in

regions already experiencing population decline, where residential quality is rated lower

by residents. Regions not experiencing population decline, including those expecting

population decline, report higher satisfaction with the living environment than in the

rest of the Netherlands (table 1.2).

Finally, the average house value (appraisal) is lower in the North of the Netherlands

compared to the rest of the Netherlands (table 1.1). The region also has more owner-

occupied dwellings compared to the rest of the Netherlands. Both these observations

are in line with the relatively rural characteristic of the region and the lower population

density.

The purpose of this section was to provide some general geographical context to

the following chapters. Some key take-aways are that intra-municipal inequality is

relatively low in the North of the Netherlands due to lower numbers of higher income

individuals (see chapter 2). Generally, accessibility of services is lower in the North

of the Netherlands than in the rest of the Netherlands (see chapter 3), but, compared

to the OECD at least, no part of the Netherlands is remote (OECD, 2016). In terms

of regional incomes, the North of the Netherlands is somewhat behind the rest of the

Netherlands but still relatively a�uent in the wider (OECD) context. In terms of
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growth, the peripheral regions lag compared to the national average (Raspe and van den

Berge, 2017). The region does o�er relatively high residential quality compared to the

rest of the Netherlands (see chapter 4)4. Finally, the share of owner-occupied housing

is higher in the North of the Netherlands, albeit with lower average house prices.

This thesis proceeds with the four empirical chapters. Each chapter presents a

detailed outline of the relevant literature, theoretical underpinnings, and methodological

approaches taken followed by a summary of the results and conclusions. The �nal

chapter of the thesis summarises the results from the empirical chapters. The �nal

chapter includes a discussion on the results found in the thesis and broader implications

for theory and policy, and concludes with an outline for further research.

4More recently, particularly the Groningen part of the region has su�ered from the emergence
of earthquakes as the result of natural gas extraction (Bakema et al., 2018). Although more minor
earthquakes had occurred since the late 1990s, the full extent and persistence of these earthquakes was
not general knowledge until August 2012 after a major earthquake struck Huizinge. The present study
focuses on data collected at the latest in 2012
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Chapter 2

Neighbourhood income and SWB

This article was published in Tijdschrift Economische en Sociale Geogra�e: Rijnks,

R.H., Koster, S., McCann, P. (2019), The Neighbour's E�ect on well being: How Local

Relative Income Di�erentials A�ect Resident's Subjective Well-Being. Tijdschrift voor

Economische en Sociale Geogra�e, 110(5): 605-621

Abstract

Studies relating income to subjective well-being have found that both absolute and rel-

ative income determine individual well-being. This article assesses the e�ect of relative

income on subjective well-being, and the spatial scale on which this comparison takes

place. This study employs spatial data on individual well-being, health, socio-economic

status, and psychometrics. The �ndings suggest that relative income is a signi�cant pre-

dictor of subjective well-being. The relationship is negative for high income individuals,

but absent or reversed for low income individuals showing an asymmetric relationship.

The spatial scale for the comparison e�ect is small, with a bandwidth of 100 metres

providing the best �t.

2.1 Introduction

While the socio-economic position of an individual relative to their peers is an es-

tablished factor for explaining subjective well-being (SWB), the question of how this

reference group is constructed is still debated. Several studies provide suggestions as to

how this might be constructed, using regional de�nitions such as national or larger sub-

national areas (c.f. Diener et al., 1993), combined with bracketing by age or education

(Clark and Oswald, 1996), or through self-report (Ma et al., 2018). The literature on

17
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conspicuous consumption suggests that the peer-e�ect may have a spatial component

(c.f. Hicks and Hicks, 2014), with closer neighbours experiencing a stronger e�ect than

those living at a greater distance.

To date very little research has been done on the spatial extent and dissipation of

this relative income e�ect. This chapter examines three interrelated questions, namely:

(i) how does the socio-economic position of an individual person relative to that of their

neighbours a�ect the well-being of the individual, (ii) on what spatial scale does any

observed neighbourhood-well-being e�ect operate, and (iii) over what spatial scale does

it dissipate?

For this study we use measures of spatial autocorrelation (Anselin, 1995) to deter-

mine the individual's household income relative to their neighbours, and we examine

the e�ect this has on individual well-being. We then estimate a series of neighbourhood

distance bandwidths and compare the model �t as an indicator of the spatial extent

at which any comparison e�ect takes place. Besides the spatial construction of relative

income, there are various paradoxes and pitfalls in well-being research which need to be

carefully controlled for when addressing these questions. In this chapter we carefully

control for such factors by employing data from a large scale, spatially disaggregated sur-

vey on health and well-being (N=44,665) in the North of the Netherlands. This survey

provides us with highly speci�c self-reported health and psychometric data to control for

known confounders of SWB. These data allow us to compare these individual-speci�c

measures with respect to the socio-economic status of their immediate neighbours.

Our �ndings suggest that relative income is a signi�cant predictor of SWB, but the

relationship is asymmetrical for individuals in households with higher or lower incomes.

For individuals in high-income households, relative income is inversely correlated with

SWB, while for individuals in low income households this e�ect is absent or reversed.

The spatial scale for the comparison e�ect is small, with a nearest neighbour bandwidth

of 100 metres providing the best �t. This suggests that very local neighbourhood e�ects

dominate well-being.

The rest of the chapter is structured as follows. Section 2 discusses the relationship

between well-being and income, followed by a discussion on the peer-e�ect of income

on well-being. Section 3 establishes the spatial nature of the peer-e�ect and the current

lack of spatial analyses into these topics. Section 4 describes the methods and data

used in this study. Section 5 presents our empirical results and section 6 provides a

brief discussion and conclusions.
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2.2 Income, well-being, and peer-e�ects

The new economics of happiness has in recent years meant that studies of happiness,

SWB and life-satisfaction have increasingly been used beyond sociology and psychology

(Frey, 2008). One of the �rst to link SWB and income was Easterlin (1974), who ob-

served a set of paradoxical relationships between happiness and income. The Easterlin

paradox consists of three observations. First, cross-sectional di�erences in per capita

income within a country are positively correlated with increased happiness. Second,

cross-sectional di�erences in per capita income between countries are positively related

to happiness. Third, longitudinal changes in income per capita in a country (i.e. for ex-

ample the rise in per capita income in the US post second world war) do not correspond

with increases in happiness over time. While the �rst two observations are as might

be expected from standard utility theory, the third is not. The notion of comparative

utility has therefore been used to help explain this paradox, and this relies on the as-

sumption that an individual's utility (taken to correspond to an individual's happiness,

c.f. Frey and Stutzer, 2002) is a construct of both the individual's absolute consump-

tion as well as the individual's relative consumption (Luttmer, 2005). The absolute

consumption dimension in this comparative utility function incorporates the �rst two

observations made by Easterlin, regarding a positive link between income and well-being

both within and between countries. Meanwhile, the relative dimension of comparative

utility controls for the third Easterlin (1974) observation and this dimension remains

constant with relative wealth, even if absolute wealth increases.

A growing body of empirical evidence supports this notion of comparative utility as

underpinning indices of well-being (Ma et al., 2018; Clark et al., 2008; Hagerty, 1999;

Blanden et al., 2005). One of the solutions put forward (Easterlin, 1974; McBride, 2001)

is to measure well-being by weighting individual utility (as a function of consumption)

by the consumption of the rest of the cross-section, thereby controlling for the whole

population being better o�

Ui = Ui
Ci∑

j∈J αijCj
(2.1)

where Ui is an individual's utility, Ci an individual's consumption, aij the weight

given by i to j's consumption, Cj is j's consumption.

For a certain household income, individuals comparing to a reference group with

a high household income should report lower levels of SWB, and vice versa (Luttmer,

2005). Following this type of logic, the measures of self-reported well-being in the

various published studies are all sensitive to the reference group chosen (Ball and Cher-
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nova, 2008; Veenhoven, 2012), because the choice of reference group determines the

denominator in equation 2.1. The available published �ndings variously include as

the appropriate reference group national or sub-national administrative regions (Diener

et al., 1993), or more individual notions of cohort-comparisons (i.e. brackets of age, or

education and race McBride, 2001; Clark and Oswald, 1996). Except for Diener et al.

(1993), these studies all �nd a positive e�ect of comparative utility, although the results

di�er according to the reference group chosen, thereby raising the questions we address

in this study.

2.3 Geographical aspects of the peer-e�ect

For social comparisons to take place, one of the crucial steps is to observe similarities

and di�erences between one's own and the peer's patterns of consumption (Diener et al.,

1999). Solutions of considerable geographical size (e.g. national), fail to consider the

spatial dimension of these comparisons. Most likely an individual's ability to compare

their own quality of life situation with peers is very limited when the peer group is very

large in terms of population and area (Diener et al., 1999). Following Tobler's Law

(Tobler, 1970), there are strong arguments to suggest that how an individual feels in

terms of SWB will be more heavily in�uenced by the experiences of close neighbours

than people who are distant to the individual.

What we mean by close or distant is as yet unde�ned, as is the spatial scale over

which such a comparison (comparative utility) e�ect is likely to be statistically signif-

icant. On this point Luttmer (2005) �nds evidence for a comparison e�ect in areas of

at least 100,000 people. Individuals are, however, unlikely to accurately observe their

relative rank within such a large population. Bringing the size down to smaller admin-

istrative regions partially solves this problem. Smaller study-regions will more closely

re�ect the neighbourhood as experienced (Briggs, 1997). Indeed, Knight et al. (2009)

�nd a positive and signi�cant e�ect for comparative utility (in the Chinese context) and

show that the (stated) reference group for respondents was on a much smaller spatial

scale, in this case, their village. However, individual interpersonal comparisons may be

more realistic on much smaller scales, such as functional neighbourhoods, extending to

only about 4 houses in each direction (Gans, 2017). If this were indeed the case, esti-

mating a comparison e�ect for the functional neighbourhood with administrative data

would not be possible, because boundaries of experience are more �uid and context

dependent (Campbell et al., 2009) and also because the tiny functional neighbourhood

would not coincide with the larger boundaries of the administrative region.
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In this study we argue for an operationalization of the peer-group based on geo-

graphical distance. In particular, following Tobler's (1970) emphasis on proximity in

spatial relations, we argue that the peer-e�ect will be most prominent over smaller

spatial distances (c.f. Winkelmann, 2012).

The preceding discussion leads to the two expected relations between SWB, house-

hold income, and relative household income under consideration in this study. First,

controlling for an individual's household income (which is positively related to SWB)

a higher neighbourhood household income is expected to lead to lower SWB. Second,

the comparative income e�ect is expected to decay along with distance to residence as

a function of the observability of the peer's household income levels.

2.4 Method and data

2.4.1 Relative income

In terms of the individual person's positioning relative to their neighbourhood compar-

ison group, the use of individual data instead of administrative regions does bring with

it a complication of how to determine the individual's relative socio-economic position.

When determining the relative position in administrative regions, an individual's z-score

within the administrative region can be calculated. However, using individual data, this

neighbourhood, and consequently, this z-score is not readily available. Therefore, in or-

der to determine the relative position of an individual compared to their neighbourhood

this study uses the Local Moran's I (LMI). The LMI is calculated as follows,

Ii = zi
∑

wijzj (2.2)

where Ii is the LMI test statistic for each individual in the sample, zi represents

the deviation from the population mean for individual i. The individual z-score is then

multiplied with the z-transformed weighted sum of the j individuals living within the

speci�ed bandwidth (Anselin, 1995).

The intuition for the Ii statistic is that negative values indicate a dissimilarity be-

tween individual i and j neighbours (either a negative zi with positive neighbours, or a

positive zi with negative neighbours). Similarly, positive values are the result of individ-

ual i and neighbours j being the same sign. The Ii statistic is subsequently compared

to the expected value and variance, providing probability estimates (Anselin, 1995).

Low outcomes of the Ii statistic are combined with the standardized measurement vari-

able (i.e. household income) to determine whether the case in question is a positive
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or negative outlier, or rich in a poor neighbourhood or poor in a rich neighbourhood

respectively. Similarly, for positive Ii values this combination allows us to determine

whether a case is part of a rich cluster or a poor cluster.

Linking back to the comparison component of household income, for a given house-

hold income there are three types of spatial clustering outcomes. For a well-o� house-

hold with relatively a�uent neighbours, the LMI value will be high and positive, if the

neighbours are less a�uent or more mixed, the LMI value will be closer to zero, and if

the neighbours are relatively poor, the LMI value will be large and negative. Control-

ling for the individual's household income, clusters of high-income households should

have a negative e�ect on individual SWB, ceteris paribus, as the individual's household

income relative to the neighbourhood is lower than those with the same household in-

come who do not live in a cluster of high-income households. This would re�ect the

negative externality of neighbourhood income (Luttmer, 2005). An individual with

a high household income in a region with relatively poorer households would have a

relatively high comparative income, which would then lead to a higher SWB outcome.

Similarly, clusters of low household income should have a positive e�ect on individual

SWB, as the relative household income of the individual compared to the reference

group is now higher 1. The important point here is that the use of the LMI as a

measure of relative household income allows for the separation of the e�ects for relatively

a�uent and less a�uent neighbourhoods, as well as for relatively rich and relatively

poor households.

One of the most important considerations for estimating a measure of spatial au-

tocorrelation is the nearest neighbour function (Gri�th et al., 2003). There are three

main operationalizations of the nearest neighbour function. First, there is the k-nearest

neighbours function, which provides a nearest neighbour matrix which holds the same

number of (nearest) neighbours per feature. This method of estimating proximity is

useful when providing a full set of nearest neighbours is more important than the spatial

extent of the nearest neighbour set. Second, there is a class of nearest neighbour func-

tions which take into account the spatial structure of the features, such as contiguity

or networks. This type of classi�cation is used when the spatial structure of the points

is of primary interest, e.g. through transport links. The third method of estimating

proximity is through a distance threshold. This method utilizes a prede�ned set of

distance bandwidths in order to measure the spatial extent at which a process is still

valid. This method is particularly useful when the spatial extent of the process under

1Interestingly, McBride (2001) puts forward the argument that, as the Easterlin paradox also holds
for poorer countries, the comparison e�ect is also expected to function among less a�uent individuals.
However, this assertion that the country-wide comparison e�ect is permutable to the individual (or
sub-groups of individuals) is as yet left untested
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consideration is most important (Bivand and Piras, 2015; Bivand et al., 2013).

Given the research question outlined at the beginning of the chapter, the method

most appropriate for our study is the distance threshold measure of nearest neighbour

estimation. To estimate the extent at which peer-e�ect still occurs, we estimate the

nearest neighbour sets at a series of bandwidths, starting at 100 metres, through 250

metres, 500 metres, 1000 metres, and from there at 500 metre intervals up to 5000

metres. Estimating the LMI requires su�cient cases to be entered as neighbours in

order to determine the relative position. Using smaller bandwidths means more cases

will have insu�cient neighbours, for instance, at the 100m interval the number of cases

usable for the study drops by 6,315. Going to 50m would lead to 15,216 cases to

be removed from the analyses. Dropping the number of cases by this amount also

disproportionately a�ects the number of usable cases in rural areas, leading to an urban

bias. In order to limit this potential bias, this study uses the 100m bandwidth as the

lower threshold of estimation.

Using continuous nearest neighbour distances (0-100, 0-250, 0-500, and so on) means

that if the comparison e�ect takes place on relatively small spatial scales, consecutive

spatial scales will borrow signi�cance from the smaller scales. This is especially the

case when using inverse-distance nearest neighbour weights. To alleviate this issue we

estimate the model in three distinct ways: First, by using concentric, but mutually ex-

clusive, distance bandwidths (0-100, 100-250, 250-500, etc.). This estimation separately

shows the relative positions between the individual and the neighbours at subsequent

distance bandwidths. The OLS speci�cation follows the format

SWB = CONF + SES +MId=0−100 +MId=100−250...MId=4500−5000 (2.3)

where CONF and SES are the individual's socio-economic status and other known

confounders, and MId are the LMI values, separated into the four types of relative

positions, at distance interval d. Separate models are estimated including the MIs for

all bandwidths up to each distance interval.

Second, we estimate the regressions with the more conventional overlapping nearest

neighbour speci�cation, 0-100 metres, 0-250 metres, and so on. For these bandwidths

we estimate two sets of models, �rst including the relative positions of the individual

for all bandwidths up to each distance interval, such that

SWB = CONF + SES +MId=0−100 +MId=0−250...MId=0−5000 (2.4)

which gives the e�ect of each larger interval, controlling for the smaller, nested

intervals. Using this speci�cation allows us to separate the e�ects of increasingly large
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neighbourhoods, while controlling for the e�ect of the closest neighbours.

Third, we estimate the regressions using this (overlapping) nearest neighbour spec-

i�cation, but in the estimations we include each distance threshold separately, such

that

SWB = CONF + SES +MI0−d (2.5)

which includes only one term for the LMI's. These speci�cations allow us to measure

the e�ect of increasingly large neighbourhood speci�cations separately.

Following Burnham and Anderson (2002), the likelihood of the models is then com-

pared using the AIC, using the formula for equivalent likelihood

LHi = e
AICmin−AICi

2 (2.6)

here, in a series of models, LHi is the likelihood of model i, AICmin is the lowest

AIC in the series, and AICi is the AIC of model i. This results in a probability estimate

that model i is equivalent to the best model in the series. Values of LHi smaller than

0.05 allow models to be rejected.

2.4.2 Measuring subjective well-being

In this chapter we use self-reported well-being scores. Self-reported well-being allows

for individual variation in well-being as an outcome and makes no assumptions about

the interpersonal comparability of the determinants of well-being or the e�ciency with

which preferences are satis�ed. As this study is concerned with the e�ect of the rela-

tive position of the individual rather than the absolute position regarding the known

covariates of well-being, this heterogeneity in the outcome variable is a requirement.

However, the use of SWB data in research is not without its concerns. There are three

main concerns when using self-reported happiness data in research. First there is the

question whether individuals can reasonably accurately estimate their own happiness.

Veenhoven (2012) provides an overview of literature dealing with the validity of the hap-

piness question and concludes that happiness questions are generally well understood

and �measure what they are supposed to measure� (Veenhoven, 2012). In addition, there

is a growing body of empirical evidence that shows that happiness ratings are related

to measurable physiological correlates with happiness, such as smiling, blood pressure

and heart rate, and brain activity in regions associated with happiness (Alesina et al.,

2004). The second concern is that di�erences in SWB may occur due to cultural di�er-

ences. Again, Veenhoven (2012) reports a series of cross-national correlations showing
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that it is unlikely that there is a cultural bias in happiness responses. Thirdly, SWB

may be in�uenced by adaptation. On this point, self-reported health is found to be

strongly correlated with SWB, while the same is not true for objective measures of

health (Diener et al., 1999). The problem with using an objective measure of health is

that the e�ect of health on well-being is mitigated through adaptation, where the e�ect

of a downward change in health lessens over time. In contrast to objective measures of

health, self-reported measures of health show a strong positive correlation with SWB

(Lucas et al., 2008).

2.4.3 Confounders of SWB

To control for undue in�uences we estimate our regressions with a series of known

confounders of SWB. As previously mentioned, we need to control for self-reported

health. In addition to health, an individual's psychometric characteristics are an im-

portant predictor of well-being: Frijters and Beatton (2012) show that SWB is at least

partly attributable to a predisposition to be happy and Karademas (2006) shows that

self-e�cacy is related to individual functioning and consequently life satisfaction. Age

and well-being have a complicated relationship, with some arguing for a U-shaped re-

lationship (Blanch�ower and Oswald, 2008) while Frijters and Beatton (2012) show

this U-shape disappears when individual �xed e�ects are properly controlled for. A

person's social interactions are also known to correlate with well-being. Relationship

status and well-being correlate, with empirical evidence suggesting that married people

are happier than people who are not married (Lucas et al., 2003, 2008), although the

direction of causality is still up for debate (Stutzer and Frey, 2006). Similarly, both

employment status (Korpi, 1997) along with the number and quality of social ties are

positively correlated with SWB (Lucas and Dyrenforth, 2006; Lucas et al., 2008).

2.4.4 Lifelines dataset

To control for these individual characteristics this study draws on an extensive survey

conducted in the North of the Netherlands. The Lifelines Biobank survey is designed to

assess multi-morbidity and intergenerational factors relating to morbidity. The survey

contains a wide variety of data, including genetics, physiological measurements, and a

repeated survey design to assess behavioral factors. Prospective participants (aged 25-

50) were initially approached through their general practitioner, with exclusion criteria

related to mental illness, limited life-expectancy, or insu�cient knowledge of the Dutch

language. People who did not receive an invitation could also self-register through the

website. The main incentive for participation was a free comprehensive health check.
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Parents, siblings, and children of participants were subsequently invited to participate

in the study. Cohort pro�les by Klijs et al. (2015) and Scholtens et al. (2015) show

the Lifelines cohort to be broadly representative of the population of the North of the

Netherlands. Although initial pilots for the Lifelines survey were run from 2006, some

changes were made to variables in the survey. As a result, the present study contains

data from 2008 to 2012 for which the phrasing of the questions was consistent.

The respondent's living address is georeferenced in the Lifelines survey using their

home addresses. Due to measurement constraints on our spatial model, each individual

is required to have a unique geocoded address, and respondents from the Lifelines

survey without a georeferenced place of residence were excluded from our research 2.

The Lifelines survey predominantly focuses on the North of the Netherlands, and the

majority of the participants (44,665) were living in the provinces of Groningen, Fryslân,

and Drenthe.

In our research, the respondents outside of the North of the Netherlands were ex-

cluded for two reasons. First, the density of the respondents outside of the North of the

Netherlands is much lower than that of respondents inside the main study area. Given

that this study focuses on a nearest neighbours function to determine the spatial auto-

correlation, this reduced density could a�ect the optimum bandwidth size estimation.

The data outside of the North of the Netherlands does not have the resolution required

for estimating the spatial autocorrelation on a small enough scale to be meaningful.

Second, respondents outside of the original study area require household mobility in

(at least) one of the generations under consideration, which could result in a selection

bias.

2.4.5 Operationalization

The Lifelines questionnaire contains background data on the participants' socio-economic

status, psychometric data, and self-reported health. From the questionnaire we use the

RAND-36 (also known as the Medical Outcome Survey 36 Short Form, MOS 36-SF)

survey tool, which measures eight constructs of well-being outcomes, namely: physical

functioning; role limitations due to physical problems; social functioning; bodily pain;

emotional well-being; role limitations due to emotional problems; fatigue; and health

(Hays and Morales, 2001).

For our SWB dependent variable we use the subjective emotional well-being score

from the RAND-36 survey tool. This construct contains questions on whether an indi-

2The Lifelines survey set up explicitly focuses on obtaining data on an individual's family, resulting
in 9,470 cases of people with shared addresses. These shared datapoints were excluded from the study
at random.
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vidual feels happy, sad, depressed, or anxious (Hays and Morales, 2001). The items are

consequently weighted according to the RAND-36 guidelines, providing a 0-100 score

on emotional well-being. The descriptive statistics for the variables included in the

models are in table 2.1.

We control for the relationship between well-being and the self-e�cacy of the indi-

vidual by adding data on the positive and negative a�ect to the right-hand side of the

model. The positive and negative a�ect scales (PANAS: Crawford and Henry, 2004;

Watson et al., 1988) measure the mood of the individual, with items relating to cu-

riosity, enthusiasm, excitement, determination on the positive side, and guilt, shame,

nervousness, distress on the negative side. As Watson et al. (1988) note, an important

component of the PANAS measurement tool is the timespan for which respondents rate

the items. A shorter timespan provides results indicative for current mood (such as to-

day, or yesterday), whereas longer timespans exhibit trait-like stability. In the Lifelines

questionnaire the timespan for which individuals answered the PANAS questions was

�the past four weeks�.

WORK and employment status are included in the model as a dummy variable with

the reference category people working full-time. This variable is originally a categorical

variable, with non-exclusive categories. In the model this chapter distinguishes between

the e�ects of unemployment, unemployment while looking for work, receiving bene�ts,

receiving a pension, students, homemakers, and people receiving disability bene�ts.

RELATIONSHIP status is included in the model as a categorical variable for those

who currently have a partner and people who have been widowed or divorced. The

reference category is people who are not in a relationship (but have not been widowed

or divorced). AGE is recorded as the age in years at the time of the survey. INCOME is

included in the model as disposable household income, with the �rst category at 0-750

euros per month, the second category 750 euros to 1000 euros, from there at 500 euro

intervals until 3500. The �nal category is 3500 euros or more disposable household

income per month. As the LMI requires normalization of the measurement variable,

the scale of measurement on the original variable has to be equidistant. The household

income variable is recoded to �t the requirements of equidistance to such that 1.5 relates

to the threshold of ¿750, 2 relates to ¿1,000, 3 to ¿1,500, etc. The regressions were

run with and without the highest income category as the highest category contains no

upper bound. No di�erences in sign and signi�cance were observed between models

with and without the highest income category. The results presented in this chapter

include all income categories.
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Table 2.1: Descriptives of variables in model

Variable n mean sd median range
RANDEMO 38350 78.97 13.94 80.00 100.00
Emotional role-limitations 38350 67.38 19.82 75.00 75.00
Fatigue 38350 66.78 17.04 70.00 100.00
Health 38350 68.26 12.52 70.00 95.00
Pain 38350 84.63 18.99 90.00 100.00
Physical health 38350 91.14 13.65 95.00 100.00
Physical role-limitations 38350 86.43 29.51 100.00 100.00
Social functioning 38350 86.97 18.44 100.00 100.00
Positive A�ect 38350 3.54 0.42 3.60 4.00
Negative A�ect 38350 2.08 0.53 2.00 4.00
Sex 38350 0.57
Relationship (1=Yes) 38350 0.50
Divorced or widowed (1=Yes) 38350 0.03
Part time work 38350 0.45
Unemployed 38350 0.30
Disability bene�ts 38350 0.03
Other bene�ts 38350 0.01
Homemaker 38350 0.04
Student 38350 0.06
Pension 38350 0.04
Income 38350 5.36 1.88 5.00 6.50
Age 38350 43.08 11.18 43.00 71.00
Year of survey
Y:2008 2752
Y:2009 4669
Y:2010 8120
Y:2011 13449
Y:2012 9360
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Table 2.2: Item reliability RAND

Item Cronbach's Alpha
SWB 0.83
Emotional role-limitations 0.85
Fatigue 0.77
Health 0.73
Pain 0.85
Physical health 0.86
Physical role-limitiations 0.89
Social function 0.79

2.5 Results

2.5.1 Reliability and baseline model

The RAND-36 data is tested for item-reliability scores using a Cronbach's Alpha. Scores

above 0.7 are considered acceptable and scores above 0.8 considered good (DeVellis,

2003). All the RAND-36 survey items test above the acceptable threshold (see table

2.2), con�rming that the RAND constructs using these survey items are internally

consistent.

Figure 2.1 shows the distribution of SWB in this dataset. The distribution is left-

skewed, because most people are relatively happy while a small number of people are

unhappy. There appears to be a ceiling e�ect, similar to the �ndings in Hopman et al.

(2000) which limits the availability in left-hand-side variance at higher levels.

Figure 2.1: Distribution of SWB

Given the earlier comments on the relationship between age and well-being, we check
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to see if there is a correlation. Figure 2.2 shows the residuals from a bivariate regression

between age and SWB. In this model, age is positively associated with SWB (coe�cient

0.076). The observed SWB is lower than predicted from around 50 years of age but rises

sharply around retirement age and subsequently declines back to the predicted values.

When we control for the confounders mentioned earlier in our baseline model (table 2.3)

we �nd that age is negatively associated with SWB. Separately, we �nd that there is

no evidence for a polynomial relationship (results not shown). As Frijters and Beatton

(2012) note, the age-SWB correlation is probably in part down to individual �xed

e�ects, which we can proxy for (e.g. the a�ect scales) and subjective characteristics

such as health and social interactions. Particularly in old age, the variance of the

residuals (�gure 2.2) is smaller once personal characteristics are controlled for. Starting

around the age of retirement, we still �nd a positive uptick of the residuals showing that

this model predicts lower SWB than is observed (although lower numbers of respondents

at these ages mean we treat this result with caution).

Figure 2.2: Adjusted distribution of SWB

The baseline model (see table 2.3) shows that all RAND constructs are signi�cant

predictors of SWB with the exception of pain. All RAND constructs are coded from

low to high with higher values indicating better perceived health status (so high for

fatigue means a person experiences little to no fatigue). The RAND constructs for

emotional role, fatigue, health, physical problems, and social functioning are positive

and signi�cantly related to SWB. The RAND construct of physical role limitations is

signi�cant and negatively correlated with well-being. One possible explanation is that
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Table 2.3: Baseline model

BASELINE Coe�cient Standard Error
(Intercept) 48.2430*** (0.561)
Emotional role-limitations 0.137*** (0.002)
Fatigue 0.265*** (0.003)
Health 0.041*** (0.003)
Pain 0.000 (0.003)
Physical health 0.053*** (0.004)
Physical role-limitations -0.041*** (0.002)
Social functioning 0.167*** (0.003)
Positive A�ect 2.680*** (0.097)
Negative A�ect -7.781*** (0.084)
Sex -0.048 (0.090)
No relationship (ref)
Relationship (1=Yes) 0.482*** (0.081)
Divorced or widowed (1=Yes) -1.813*** (0.231)
Full time work (ref)
Part time work 0.115 (0.094)
Unemployed -1.319*** (0.227)
Disability bene�ts 0.130 (0.236)
Other bene�ts -1.553*** (0.354)
Homemaker 0.317 † (0.188)
Student -1.006*** (0.172)
Pension 1.091*** (0.215)
Income 0.172*** (0.022)
Age -0.018*** (0.004)
R2: 0.667
AIC: 312,579.4

*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10
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using all RAND constructs introduces multi-collinearity to the model. We check for

this using variance in�ated factors (VIF) and �nd it is not a problem in any of the

models (all VIFs are between 1.28 and 2.32). The positive and negative a�ect variables

provide plausible coe�cients and signs in all models where they are included, with

positive a�ect positively correlated with SWB and negative a�ect returning a negative

sign for the coe�cient. This is in line with the results by Frijters and Beatton (2012)

who suggest that personal �xed e�ects related to momentary happiness and self-e�cacy

contribute to SWB.

The socio-economic and background variables show there is no di�erence between

the sexes related to SWB. People in relationships report higher well-being than those

not in relationships, with those experiencing divorce or widowhood the least happy.

The employment variables return plausible coe�cients. The reference group of the

employment dummies is those currently in employment. People who are unemployed

(and looking for work) and those receiving general bene�ts report lower SWB than those

currently working, which is in line with the literature. Homemakers are no less happy

than those working, and those receiving disability bene�ts are also no less happy than

those currently working. Students are less happy than those in work, and pensioners

are happier.

2.5.2 Spatial peer-e�ect models

Figure 2.3 shows the spatial distribution of the household income variable. The smooth-

ing of the distribution caused by the rastering 3 means that the study area appears

rather homogenous.

Figure 2.4 a shows the signi�cantly high clusters of household income at the 100m

neighbourhood threshold, with values representing the percentage of people in a high-

income cluster per raster-cell (with sides of 5 kilometres). This map serves two pur-

poses. First, it shows that there is indeed signi�cant spatial clustering of high-income

households, and although most of that clustering takes place around the larger urban

centres, there are substantial pockets of high-income households throughout the study

area. Second, the maps show that the 100m bandwidth retains a large resolution even

in the rural areas. Map 2.4 b shows the clustering of low income households, showing

broadly an inverse pattern compared to map 2.4 a. For low income households we also

observe clusters across the study area. Maps 2.4 c and 2.4 d show the percentages of

households classi�ed as respectively high and low outliers. As expected, the share of

3The analyses were performed on individual cases. In order to protect the anonymity of the respon-
dents, maps will only show rasterised outcomes on a 5 kilometre grid adapted to the research area. In
addition, raster cells with fewer than ten respondents are left blank
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Figure 2.3: Disposable household income distribution Lifelines

outliers is lower across the study area.

Figure 2.4: Distribution of disposable household income in clusters

(a) (b)

(c) (d)
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2.5.3 Spatial regression results

When we add the relative income variable to the baseline model (table 2.4, showing

concentric models) we �nd that relative income and SWB display a more complex and

diverse interrelationship than a straightforward comparative utility model would pre-

dict. When living in a hotspot (that is, a cluster of high-income households), we �nd

the e�ect on well-being to be negative. This is in line with the comparison theory hy-

pothesis, where, controlling for household income, higher household income neighbours

have a negative e�ect on individual well-being.

The coldspot, a cluster of low income households, shows a negative e�ect as well.

This is contrary to the comparison e�ect. For a given household income, the peer-e�ect

should be positive as the neighbourhood income is lower. Instead, we �nd that a less

a�uent neighbourhood has a negative externality on the well-being of the individual.

For high-income oultiers, a lower household income for the neighbours corresponds to

higher well-being for the individual. This is in line with the comparison e�ect of well-

being again. For low-income outliers, we �nd no e�ect.

As we add progressively larger bandwidth models, we see that the relative posi-

tions in larger regions do not signi�cantly a�ect SWB. The sign and signi�cance of the

coe�cients for the smallest bandwidths remain the same (with the exception of high

outliers), indicating that the peer-e�ect occurs on the smallest spatial scales.

Table 4: Spatial Regression Results Concentric Models

Using the concentric speci�cation of the neighbourhood model and comparing the

AICs we �nd the model probabilities in �gure 2.54. The �rst conclusion we draw from

this is that the spatial model performs signi�cantly better than the baseline model.

Looking at tables 2.3 and 2.4 we see that the AIC drops from 312,579.4 in the baseline

model, to 268,499.3 in the spatial model with the 100m distance threshold. This result

shows that including the relative income to the neighbourhood improves the model

signi�cantly. We then look at which bandwidth speci�cation provides the best �t.

The model probabilities for the concentric speci�cation show that the model with the

smallest bandwidth is the most likely model. The model including both the 100-metre

bandwidth and 250-metre bandwidth concentric rings has a likelihood ratio of 0.095,

meaning this can't be rejected at the 0.05 level, although the AIC's suggest it is not an

improvement. All subsequent models have model probabilities below 0.05.

Using the overlapping neighbourhoods, we arrive at the same conclusion, with in-

4The AICc is related to the number of cases in the model. For the concentric neighbour speci�cation,
more cases are excluded at the smaller nearest-neighbour bandwidths as they have empty neighbour
sets. For the equivalent likelihood calculation a subset of the dataset was used excluding all incomplete
cases
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Table 2.4: Spatial Regression Results Concentric Models

Variable BW 100 BW 250 BW 500 BW 1000
(Intercept) 48.439*** 48.464*** 48.425*** 48.387***
σ (0.631) (0.645) (0.65) (0.653)

Baseline vars Yes Yes Yes Yes
Income 0.212*** 0.231*** 0.241*** 0.248***
σ (0.038) (0.042) (0.044) (0.045)

Hotspot: 100 -0.548*** -0.445* -0.438* -0.435*
σ (0.144) (0.195) (0.196) (0.196)

Coldspot: 100 -0.613*** -0.561*** -0.557*** -0.559***
σ (0.128) (0.161) (0.161) (0.161)

High out: 100 0.501* 0.306 0.290 0.286
σ (0.198) (0.234) (0.235) (0.235)

Low out: 100 -0.022 0.038 0.028 0.027
σ (0.202) (0.245) (0.245) (0.245)

Hotspot: 250 -0.251 0.141 0.105
σ (0.257) (0.361) (0.363)

Coldspot: 250 -0.070 0.003 0.018
σ (0.244) (0.341) (0.342)

High out: 250 0.578 0.391 0.377
σ (0.368) (0.469) (0.47)

Low out: 250 -0.199 -0.079 -0.086
σ (0.369) (0.512) (0.513)

Hotspot: 500 -0.634 -0.313
σ (0.394) (0.506)

Coldspot: 500 -0.090 -0.275
σ (0.385) (0.536)

High out: 500 0.377 0.512
σ (0.539) (0.727)

Low out: 500 -0.202 -0.068
σ (0.587) (0.75)

Hotspot: 1000 -0.488
σ (0.492)

Coldspot: 1000 0.278
σ (0.52)

High out: 1000 -0.137
σ (0.699)

Low out: 1000 -0.236
σ (0.746)

R2 0.670 0.670 0.670 0.670
AIC 268,499.3 268,504.0 268,509.0 268,515.6
*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10
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Figure 2.5: Model probabilities by neighbourhood bandwidth (concentric)

creasing bandwidth size reducing model probabilities. Finally, using the third type of

model, the overlapping neighbourhood bandwidths with each distance bandwidth esti-

mated separately, we �nd the same result, with the 100m distance threshold giving the

optimum AIC.

2.6 Discussion and conclusions

The notion that the relative position of an individual regarding their surroundings forms

an important part of well-being was �rst developed in order to address aspects of the

Easterlin paradox (Easterlin, 1974) and this idea has since been used successfully to

explain well-being in nations and regions (McBride, 2001; Luttmer, 2005). However,

questions regarding the appropriate spatial scale of the reference group or the neigh-

bourhood have so far not been addressed in the literature. Studies have typically opted

for comparison groups based either on national or sub-national (but still large regional)

speci�cations, or for speci�cations based on social characteristics such as education sta-

tus, income, or employment. However, inter-personal comparisons are typically based

on experience and this suggests that spatial proximity may have strong conditioning

e�ects on the appropriate comparison groups, with geographically close neighbourhoods

being especially important.

Our results suggest that individual well-being is indeed the result of comparisons

to the neighbourhood, and the spatial extent of the comparisons is smaller than has
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been previously modelled. Our analysis demonstrates that the comparison e�ect is

indeed signi�cant at the 100m and, somewhat less, at the 250m distance threshold.

Estimating the comparison e�ect on larger spatial scales still returns signi�cantly better

results than the simple non-comparative model, which is in line with previous empirical

work, but these models perform signi�cantly worse than the smallest neighbourhood

speci�cation. These results show that it is important to consider the spatial scale of the

reference group when studying relative income. Moreover, these results indicate that

operationalizing the reference group on a small spatial scale provides the best model �t.

In addition, the comparison e�ect we �nd in this study is somewhat more complex than

a straightforward comparative utility model would suggest. Our results suggest that

people in households with higher than average (at the national level) incomes living

in a�uent areas are relatively less happy, which is in line with a comparative utility

framework. However, we �nd no statistically signi�cant negative e�ect for people living

in a�uent areas with below average household incomes. Meanwhile, in less a�uent

areas, people in households with higher incomes again report higher levels of well-being,

as predicted by comparative utility. For lower income households in more a�uent areas

we �nd no signi�cant e�ect. As such, the comparative utility arguments appear to

hold for individuals with incomes above the national average, but not for those below

the national average. It may be that the agreeable social or natural environments in

a�uent localities partially compensate for any adverse inter-personal comparison e�ects,

while in poorer neighbourhoods the less agreeable environments tend to exacerbate any

adverse inter-personal comparison e�ects. These observations suggest that some form

of local externality e�ects may be operating, but exactly why this might be so, however,

is for further research.

The results from our data show that the signs and signi�cance of known confounders

of SWB are plausible within the wider literature. There are some notable deviations,

with age having a linear and negative association to SWB after controlling for the exten-

sive set of personal confounders available in the Lifelines dataset. People experiencing

more physical role limitations counterintuitively report higher SWB. Estimating a series

of regressions with SWB on the left-hand side, and on the right-hand side physical role

limitations and each of the other RAND constructs shows that the sign reversal for the

coe�cient of physical role limitations appears when combined with social functioning.

A bivariate model of these two RAND constructs returns a coe�cient of 0.85 (R2 =

0.28), with both variables measured on a 0-100 scale. Although the VIFs are within the

acceptable range for all models, a coe�cient this close to 1 on the same scale means

the negative coe�cient of this variable should be treated with caution.

Our �ndings relating SWB with relative income are in line with Ma et al. (2018), who



38 CHAPTER 2. NEIGHBOURHOOD INCOME AND SWB

�nd a signi�cant negative e�ect on life-satisfaction if respondents perceive themselves to

have a lower income than peers in their neighbourhood. Interestingly, when this variable

is included in their model the direct e�ect of income disappears entirely. In our model,

the direct e�ect of income remains signi�cant and positive. A possible explanation for

this is that the survey used in Ma et al. (2018) speci�es peers in the neighbourhood,

thereby sub-setting the comparison to those deemed relevant by the respondent. In the

present study, linking the individuals to peers through social networks or friend networks

was not possible with the data. As a result, all individuals in the neighbourhood

are included in the analysis. The di�erences in sign and coe�cient are an interesting

indication that there may be a negative SWB e�ect if individuals compare themselves

to more aspirational reference groups.

Both the results in Ma et al. (2018) and in this study con�rm the suspicions by Hicks

and Hicks (2014) that observing positional goods, relative income, and conspicuous con-

sumption are predominantly local phenomena. Our chapter is the �rst to expand on

the negative externalities of relative deprivation (Luttmer, 2005) by adding a spatial

dimension. The implications from this are that negative externalities of income inequal-

ity at small spatial scales generally remain unobserved. This outcome highlights the

importance of analyzing SWB at highly disaggregated spatial scales. The asymmet-

rical relationship between relative income and speci�cally the lack of a peer-e�ect for

individuals with lower household incomes are promising avenues for future research.



Chapter 3

Accessibility and subjective well-being

Abstract

This article uses geographically weighted regressions to measure the association be-

tween facility access decline and SWB, with a speci�c focus on regions experiencing

population decline. Facility decline is expected to a�ect residents' utility leading to

out-migration as a result of declining utility. However, empirically this has not been

consistently established. Using SWB as a proxy for in situ utility, this study addresses

the observability bias of measuring utility through migration. Allowing for spatial het-

erogeneity addresses the expected spatial sorting of residents along with their valuation

of proximity to services. The data used in this study consist of a large spatially disag-

gregated survey of population health and subjective well-being throughout the north

of the Netherlands. Only proximity to hospitality establishments in regions experienc-

ing population decline is associated with SWB. Other services assessed are education,

health, and retail. The absence of a measurable decrease in utility is consistent with

the lack of a migratory response to accessibility decline, and casts further doubt on the

existence of a negative self-reinforcing spiral of decline.

3.1 Introduction

Across developed nations, spatial concentration of services is a�ecting service acces-

sibility (Barakat, 2015). The decrease in accessibility is particularly large in areas

which already have fewer establishments, such as peripheral and rural regions. As such,

it coincides with areas experiencing or expecting population decline (Franklin and van

Leeuwen, 2018; Haartsen and Venhorst, 2010). The processes are assumed to be recipro-

cal and self-reinforcing, with decreasing local markets a�ecting the viability of services,

39
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and lack of services a�ecting inter-regional migration (the downward spiral: Barakat,

2015). Empirical results so far have not consistently established a link between facility

closure, or absence, and population decline. Looking at school closures and previous

and subsequent population developments through migration, Barakat (2015) �nds no

evidence that net migration is associated with school closure, while Elshof et al. (2015)

do identify a small e�ect on out-migration. For village shops, Amco� et al. (2011) sim-

ilarly fail to �nd signi�cant di�erences in migration to and from villages experiencing

shop closures. This contrasts with �ndings that residents consider services important

for social capital and as meeting places (Markantoni et al., 2013; Gieling et al., 2017),

and that rural service utilisation is a�ected by lower accessibility (Morrissey et al.,

2008).

There are a number of reasons why migration may not follow service level decline.

First, not everybody may be able to move. The canonical Tiebout (1956) model predicts

that residents will vote with their feet if their current residential location provides them

with lower utility than another, after adjusting for the cost of moving. A household will

not move, for instance, if the utility cost of moving house exceeds the decrease in utility

from declining service levels. This may be especially relevant for larger households

(Morrison, 2014). Similarly, the up-front cost of moving may be prohibitive for some

households (Chan, 2001), even if the net utility would be positive. An exogenous shock

to the quality of the living environment will also a�ect property values, meaning home

owners may be unable (or unwilling) to accept the nominal loss of selling in down

markets (Engelhardt, 2003). Second, migration related to the quality of the living

environment, social and family networks, or quality of the house generally involves

moving over short distances (Niedomysl, 2011; Bijker and Haartsen, 2012), as opposed

to longer distance moves for work or study. Studies such as Barakat (2015) and Elshof

et al. (2015) use regionally aggregated data to identify migration patterns, meaning that

within region migration may be overlooked. Therefore, local residential utility may be

a�ected even if there is a lack of observed migration outcomes.

Finally, housing preferences may be heterogeneous over space. There is an extensive

literature on life-course migration and stated preferences of migrants which shows that

there is substantial heterogeneity in reasons for moving (Bijker and Haartsen, 2012)

and reasons for selecting certain destinations over others (Niedomysl, 2011). Along the

life-course, those moving for educational reasons will prioritise proximity to facilities of

higher education, whereas households with small children might place a higher value

on space in and around the house. The availability of these types of amenities is

heterogeneous across space (Morrissey et al., 2008), resulting in spatial heterogeneity in

pull-factors of migration (Rijnks et al., 2018). Following this, individual or household
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preference structures will be spatially heterogeneous. As individuals who value certain

facilities will have a higher propensity to move closer to them, household willingness

to pay for regional amenities will also be spatially heterogeneous. In the case of Chile,

Sarrias (2019) �nds evidence of this spatial heterogeneity in the associations between

determinants of SWB and the resulting regional subjective well-being (SWB). However,

Sarrias (2019) does not take into account the level of service accessibility. Focusing

on service accessibility, Comber et al. (2012) �nd evidence of spatial heterogeneity

in the association between distance to facilities and the dissatisfaction with access.

Dissatisfaction with access is, however, not a proxy for overall utility: Individuals can

trade away access to services for other regional or individual factors.

This study aims to contribute to the existing literature on the association between

service access and residential utility in three ways. First, this study uses individual

residents' SWB as a proxy for in situ utility (Frey and Stutzer, 2002) to address the

previously outlined issues with observability bias associated with using migration as the

outcome variable. Second, this study models potential spatial heterogeneity, explicitly

providing a �rst assessment of potential spatial variation of regional valuations of service

provision. To do so, this study compares standard OLS models and geographically

weighted regressions (GWR, Brunsdon et al., 1998). Finally, this chapter models how

population decline as a context might a�ect the perceived loss of services. As Barakat

(2015) notes, losing facilities is considered particularly problematic by people in regions

experiencing population decline.

The main data used for this study are obtained from the Lifelines population cohort

survey, with a total of 167,729 participants in the north of the Netherlands (Scholtens

et al., 2015) of which 34,983 were available for this study. This data-set contains

individual level SWBmeasures (cross-sectional), as well as a variety of individual health,

socio-economic, and psychometric variables, together with household locations allowing

for the estimation of comprehensive spatial SWB models. The Lifelines data were

combined with establishment data from LISA, containing the size, sector, and location

of each establishment in the Netherlands. There are four types of facilities included in

the analyses, all of which have previously been linked to residential utility: consumer

retail (Song and Sohn, 2007), hospitality (Nofre et al., 2018), health (Morrissey et al.,

2008), and education (Cheshire and Sheppard, 2004a). Finally, population data and

population development were obtained from Statistics Netherlands at a 500 metre raster

resolution.

The results from this analysis are relevant for policies related to regional develop-

ment. As it stands, very little is known about the association between service provision

and SWB at lower spatial scales, even though the sub-regional spatial scale may be
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more appropriate for the neighbourhood as experienced by the residents. Similarly,

very little is known about the dynamics of regional development when faced with de-

cline. Franklin and van Leeuwen (2018) argue for both possible increases and decreases

in the quality of life in regions facing decline, while an extensive literature has emerged

on the assumed negative e�ects (see Barakat, 2015).

The results from this study con�rm that even though overall measures of SWB are

generally only susceptible to individual or household level determinants, the degree to

which each of these determinants a�ects SWB is in fact signi�cantly location speci�c.

Global models of SWB, and as a consequence global interpretations of welfare e�ects of

policy interventions, overlook this spatial heterogeneity. Second, this study shows that

regional di�erences in levels and developments of access to facilities are not signi�cantly

related to overall SWB. The implication of this is not that accessibility does not matter.

As accessibility is only one dimension of overall utility, levels and changes of accessibility

are traded with other aspects related to quality of life, resulting in a spatial equilibrium

of SWB. For research into regional quality of life, this �nding shows that domain-speci�c

measures of quality of life are necessary to uncover regional di�erences in residential

quality and inform e�ective regional policy. Finally, the results show that the e�ect

of service level decline in areas experiencing population decline does not signi�cantly

a�ect residents' SWB.

The remainder of this chapter is structured as follows. Section two constructs the

theoretical argument for a link between service accessibility and utility, and provides

the theoretical framework for using SWB as a proxy for utility and placing SWB in a

regional context. Section three provides an explanation of the models used in this study,

an overview of the datasets, and operationalizations of the main variables. In section

four the main results of the models are outlined. The conclusions and discussions of

these results make up section �ve.

3.2 Facilities and SWB

3.2.1 Measuring SWB rather than migration

The theoretical argument for a reciprocal relationship between population decline and

declining service provision is straightforward. At the macro level, fertility rates have

been below replacement rates in most western countries for some time, with net migra-

tion seldom large enought to make up the di�erence (Franklin and van Leeuwen, 2018).

This process, combined with increasing urbanization, leads to population decline (see

�gure 3.1). Population decline subsequently a�ects the viability of service provision
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Figure 3.1: The downward spiral of population decline and service provision decline

Population decline Local market

Facility closure Service concentrationUtility

as local market size decreases (e.g. for banking, Leyshon et al., 2008). Bosworth and

Venhorst (2018) and Overman et al. (2010) list a number of other reasons that might

reduce establishment viability relating to dwindling populations, such as lower �rm

productivity, agglomerations of scale, and supply of labour (see also Delfmann et al.,

2017).

Moving back across �gure 3.1, regional levels of service provision are subsequently

related to residential utility (Graves and Mueser, 1993). Gibbons and Machin (2003)

and Cheshire and Sheppard (2004a), indeed, show that school quality, in cases where

school admission is determined by catchment area, is related to the price people pay for

properties within those areas. Looking at wages, Oswald and Wu (2011) �nd that higher

regional quality of life is associated with lower wages, indicative of a compensating

di�erential between regional quality of life and nominal wages which is consistent with

Graves (1980). The Overman et al. (2010) model similarly allows for exogenous shocks

to the quality of life, although in this model these are accounted for as shift parameters

in the cost-of-living quadrant. At the sub-regional level, proximity to facilities delivering

services and proximity to environmental amenities should similarly be related to utility,

provided that increased distance corresponds to increased expenditure in time or cost

of travel (Nakaya et al., 2007). Des Rosiers et al. (1996) and Song and Sohn (2007)

�nd that distance to retail centres corresponds to a decline in property values, with

the exception of properties closest to the retail centres. The same �nding holds for

the relationship between natural amenities and property prices (Daams et al., 2016),

although Ferreira and Moro (2010) �nd an association between natural areas and SWB

net of property prices.

Having established the link between population decline and facility decline, the link

between facility decline and population decline is described in the canonical Tiebout

(1956) model of migration. The Tiebout model more broadly describes when households

might decide to move, as a function of the utility experienced in the current residential

location, and the expected utility in other locations. Formally this takes the form of

(following Cherry, 2009):
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Mr = Ur(er, ar, zr,mr)− U0(e0, a0, z0) (3.1)

where Ur is the expected utility at location r, given a location speci�c set of economic

conditions e, amenities a, control variables z, and moving cost m, compared to the

same at the current location (U0). Mr represents the utility gain of moving to location

i. Following this model, amenities act as compensating di�erentials in the equilibrium

restoring system of migration. Regions which have abundant amenities will, ceteris

paribus, be more attractive for people to live and work in, resulting in higher rates of

in-migration. Regions with more local amenities should be associated with lower (net)

wages or a higher cost of living. Conversely, regions facing facility decline will expect a

decrease in utility, which should be measurable in (selective) out-migration (Barakat,

2015; Elshof et al., 2015), wages, or rents.

Until now, no studies have been undertaken to directly proxy the impact of acces-

sibility on individual utility. As outlined in section 3.1, the expected migration �ows

are not consistently found in the empirical literature. In the Tiebout model, migration

is a function of individual or household utility. The explanations for the absence or

inconsistency of the migration response to facility closure are based on the idea that

a decrease in utility does not correspond one to one with migration. For instance, the

cost of moving, including non-pecuniary costs such as household embeddedness in local

communities, exceed utility gains from moving. Households with children, for instance,

will be particularly a�ected by these considerations (Morrison, 2014). These explana-

tions do not, however, mean that facility closures do not lead to utility decline. Using a

direct proxy for utility will circumvent the observability bias and increase the likelihood

of �nding the e�ects associated with accessibility. If utility can be directly assessed,

regional changes in service provision should be associated with a measurable response.

Up until recently, the utility experienced by an individual was considered unavail-

able to the researcher (Frey and Stutzer, 2002). In the emergent �eld of Happiness

Economics, researchers interpret a variety of happiness or life-satisfaction measures as

a proxy for utility (Veenhoven, 2012; Ballas and Tranmer, 2012). Happiness economists

such as Kahneman and Krueger (2006) have shown that the use of subjective well-being

data can serve as a direct proxy for utility. Frey (2004) argues that the use of SWB

data then allows researchers to go beyond revealed preferences and measure utility

as this is experienced by individuals. Although some concerns about the validity of

measurements of subjective well-being persist, and a variety of alternative methods of

measurement have seen the light (Kahneman and Krueger, 2006), a growing body of

literature supports the notion that SWB can be reliably measured, and that measures
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of SWB generally measure what they aim to measure (Veenhoven, 2012; Tella and Mac-

culloch, 2006). It is important to note there have been more critical studies on the use

of SWB. Bond and Lang (2019), for instance, take issue with a number of measurement

properties of happiness scales such as cardinality of the measure and whether or not

anything can be gleaned from happiness responses if reporting functions are unknown.

This issue can not be conclusively dealt with in this chapter. Taking a pragmatic route,

however, this study builds on previous results which are consistent with what would

be theoretically expected. A full review of the literature on the validity of happiness

measures linked to utility is beyond the scope of this chapter, the examples below are

a small set of prominent examples from the economics literature. The seminal work of

Easterlin (1974) showed that the relationship between income and SWB is as expected.

The relationship between unemployment and SWB (Korpi, 1997) is negative, and from

the psychological and medical literature the rates of smiling (Ekman et al., 1988), and

incidence of suicide (Bray and Gunnell, 2006) follow plausible lines. These types of re-

sults have been replicated in numerous studies, national and subnational contexts, and

time periods. As utility is not directly observable it can not be con�rmed that SWB

measures correspond well or well enough with a cardinal measure of utility. However,

the studies listed above provide substantial evidence that SWB is at worst a noisy mea-

surement of utility (Veenhoven, 2012). This study proceeds along the line that SWB

serves as a reasonable proxy for individual utility.

3.2.2 What to expect from regional SWB

A more pragmatic issue with the use of SWB as a proxy for utility in regional science is

that there may not be any observable heterogeneity in regional levels of utility because,

in equilibrium, utility should not vary from region to region. Expanding on equation 3.1,

the factors in�uencing individual utility are traditionally individual or household income

(Y ), individual characteristics (Z, or split between socio-economic characteristics, Z,

and health, H), and neighbourhood characteristics (U). The general form of SWB

functions (following Sarrias, 2019) to measure utility using the true well-being function

W is:

SWBi = Wi(Yi, Zi, Hi, Ur) (3.2)

Provided no (or su�ciently low) moving costs (mr in equation 3.1), in equilibrium

any additional utility derived from the residential location (Ur) is compensated through

a combination of higher rents (Zr) or lower wages (Yr). In equilibrium, the resultant

SWB should not vary from region to region. This is partially con�rmed by Ballas
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and Tranmer (2012), who show that regions are not an important predictor for SWB.

In their model, individuals were hierarchically nested in both households and regions.

The regional level did not contribute substantially to the model estimation, lending

credence to the spatial equilibrium model of utility for the UK. In a second study

con�rming this �nding for the US, Goetzke and Islam (2017) similarly reveal only small

di�erences in SWB between US census regions. Moreover, where they do �nd signi�cant

di�erences in SWB, these regions subsequently experience higher population growth.

This suggests that migration functions as an equilibrium restoring process. Where they

were found, spatial disequilibria were found to be short-lived. These �ndings suggest

that household location behaviour is consistent with a utility optimizing framework

and a long-run equilibrium, and that regional factors associated with higher utility are

capitalized in wages and rents (Cheshire and Sheppard, 2004a).

If there are only very limited regional di�erences in SWB this would limit its useful-

ness as a measure of regional quality of life. There are, however, three main arguments

why SWB is particularly instructive for questions around regional quality of life. These

three reasons concern the time it takes people to respond to changes, people's adapta-

tion of their preferences or expectations as a result of changes, and the spatial clustering

of preferences for living environments. First, exogenous shocks to the cost of housing

or regional amenities will generate a response in real wages and migration, but these

responses may take time to materialize. Households in owner-occupied housing will be

slower to respond to changes in the equilibrium, as will households who are more em-

bedded in place through children attending schools or local social networks (Bijker and

Haartsen, 2012). Short run disequilibria in utility do exist (Goetzke and Islam, 2017),

evidenced by studies that do �nd regional di�erences in subjective SWB large enough

to be related to other phenomena. Ferreira and Moro (2010) �nd regional di�erences in

SWB and link these to environmental quality, while Rodríguez-Pose and Tselios (2019)

�nd an association between SWB and quality of governance. Changes in experienced

utility should be instant, and these should be measurable in SWB. Second, individuals

adapt to circumstances over time, evidenced by adaptation to physical trauma and ill-

ness (Diener et al., 1999). Adaptation over time to declining levels of service provision

may prevent migration from happening, even if the initial change does correspond to

a decrease in utility. Finally, although the outcome of SWB will, in equilibrium, not

vary regionally, the relative contribution of the underlying determinants does (Sarrias,

2019).
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3.2.3 Spatial heterogeneity in SWB

The utility function W in equation 3.2 allows for heterogeneity in the valuation of

factors associated with utility across individuals. Taken together with the utility mi-

gration model (equation 3.1), this means that households who place a higher value on

certain regional attributes are more likely to pay for proximity to those attributes. As

an example, Bijker et al. (2013) give an overview of the literature on how di�erent

(rural) regions attract di�erent types of migrants and con�rm this observation for the

north of the Netherlands. These variations in migration motives and destinations may

include di�erent sub-populations along life-course dimensions. Take, for example, early-

retirees moving to regions high in natural amenities (also discussed in Graves, 1980),

people with di�erent educational backgrounds sorting to di�erent types of areas (see

also Venhorst et al., 2010), and people moving to be closer to their social networks and

family. While migration is often thought of in terms of responses to labour markets

(c.f. Hoogstra et al., 2017), Morrison (2014) shows that, for New Zealand, migration

for employment enhancement only accounts for a small percentage of moves. Other

migration motives such as housing cost and size, social ties, and environmental reasons

were mentioned more frequently. Comparing the in�uence of either the labour market

with self-reported residential quality on in-migragion in the Netherlands, Rijnks et al.

(2018) �nd signi�cant spatial heterogeneity in their associations.

The main consequence of this sorting is that the value placed on amenities will

be spatially heterogeneous (Brunsdon et al., 1998). The overall (regional) SWB mea-

sured across regions may be the same. However, the valuation that individuals place

on factors determining SWB in di�erent regions may be very di�erent. Those who

value natural surroundings more highly, are more likely to be located near them (for

a decomposition by age see Graves, 1980). Various aspects of these di�erences have

already been explored in the literature. Sarrias (2019) uses individual survey responses

georeferenced to regions in Chile and explicitly allows the regression coe�cients to

vary between these regions. The results reveal substantial regional heterogeneity in the

association between people's SWB and the factors known to a�ect SWB, similar to

slope-heterogeneity. Their paper focuses on the di�erences in coe�cients for conven-

tional determinants of SWB and uses only a limited set of variables pertaining to the

regional context. The regional data used are variables on pollution, crime, density and

degree of urbanity. Ballas and Tranmer (2012) use intercept-heterogeneity to assess the

question of a spatial equilibrium in SWB, similar to Goetzke and Islam (2017).

Comber et al. (2012) take a more explicit look at the way distance to services

a�ects satisfaction with accessibility to post o�ces and libraries in the UK and �nd
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that the association is spatially heterogeneous. Referring back to equation 3.2, the

dissatisfaction with access represents only part of the overall utility equation. Even

with higher dissatisfaction with access, overall utility may not be a�ected as lower access

will be capitalized in wages or rents. Recent studies looking at how population decline

a�ects service accessibility, and in turn, regional quality of life, also �nd that facility

closure is viewed negatively (Christiaanse and Haartsen, 2017; Gieling and Haartsen,

2017) and that household moving behaviour is to a degree informed by the perception

of accessibility (Elshof et al., 2015). Smith et al. (2009) �nd that neither growth nor

decline in rural communities can be linked to a permanent social well-being outcome,

ascribing the lack of change to social or individual coping. A similar outcome was found

in Delfmann and Koster (2016), where residents confronted with an anticipated school

closure did not expect this to necessarily be a negative development, although it would

change the social structure of the village. Relating these empirical �ndings back to the

utility migration framework appears to indicate that the empirics do not match the

expected outcome of a decrease in local utility and an associated out-migration, given

a decrease in local service provision.

3.3 Model speci�cation and data

3.3.1 Model speci�cation

For this study, levels of service provision are used to predict residents' SWB. From

the spatial equilibrium model, no association between levels of service provision and

SWB should emerge (Ballas and Tranmer, 2012). Subsequently, changes in service

provision are used to predict residents' SWB. As these may be thought of as exogenous

shocks, short run disequilibria might result and residents' SWB would be expected to

have a positive association with SWB (Graves, 1980; Bosworth and Venhorst, 2018;

Overman et al., 2010). The proposed spatial heterogeneity may prevent identi�cation

of the expected result in global models. Using a set of GWRs, this study allows for

locally varying associations between service provision and SWB. Finally, the context

of population decline may make service provision a more salient factor in residents'

assessment of their quality of life. This may mean that the e�ect of service accessibility

on SWB only materializes in regions experiencing population decline. To test for this

e�ect, this study includes an interaction between population decline and changes in

service provision.

In terms of spatial analysis, this chapter extends on the work done by Sarrias (2019)

and Ballas and Tranmer (2012) by using individual level SWB data in combination with
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individual level location data to estimate geographically weighted regressions. This

allows the SWB function, and possible spatial heterogeneity, to be estimated at a lower

level of disaggregation. Conventionally, SWB functions are estimated using so-called

global models (Brunsdon et al., 1998), such as ordinary least squares or logit or probit

models depending on the measurement variable of SWB (Ferreira and Moro, 2010).

This is taken as the starting point of the empirical analyses in this study. The initial

model speci�cation is:

SWB = βPA+ βY + βZ + βH + βU (3.3)

where the SWB is estimated using individual positive a�ect, PA, income, Y , socio-

economic conditions Z, individual self-reported healthH, and regional variables U . The

socio-economic conditions Z are proxied by the self-reported number of persons that

rely on income Y , number of contacts and health-related limitations regarding social

contacts, and dummies for unemployment bene�ts and disability bene�ts. Personal

health is proxied by self-assessed health (RAND) and age, age-squared, and age-cubed.

The regional factors included in the model are service provision, either distance to

nearest or enhanced two-stage �oating catchment area, Euclidean distance to nature,

population decline, and population density. All variables and measurement levels are

explained in detail in the Data section.

The residuals from this model are then analysed using a Moran's I for patterns of

spatial clustering (Anselin, 1995). Spatial clustering of the residuals is an indication

that the residuals are not independent, which is a key assumption of least-squares

regressions. Any clustering would indicate the presence of a spatial process in the

underlying data-generating process that is not accounted for by the variables in the

regression.

The GWR regression models were developed speci�cally to take spatial heterogeneity

in the coe�cients into account (Brunsdon et al., 1998). The basic model builds on a

standard OLS speci�cation, but includes the location of the data-points as part of the

model. The general form of a GWR taken from Lu et al. (2014) is:

yi = βi0 +
m∑
k=1

βikxik + εi (3.4)

where yi represents the dependent variable SWB at location i, βi0 is the intercept,

βik is the coe�cient for variable k at location i, xik is a matrix of m independent

variables, and εi is the local error term. This model produces parameter estimates for

each point in the dataset, which results in a coe�cient surface. This type of modelling
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is useful when there is reason to suspect that coe�cients may di�er from one region

to the next. Examples of the literature using GWR include housing studies (Helbich

et al., 2014), showing that hedonic valuation of housing attributes can display spatial

heterogeneity, and disease mapping (Nakaya et al., 2005), showing determinants of

mortality are spatially heterogeneous. In terms of accessibility, GWRs have been used

previously to model access to facilities (Comber et al., 2012), and access to green space

(Comber et al., 2008), although neither study uses a proxy measure for utility as its

dependent variable.

For this chapter all GWR models were estimated using the GWmodel (Lu et al.,

2014; Gollini et al., 2015) using the scalable GWR function. This function allows the

estimation of GWR models for larger datasets such as the one used in this study. There

are some drawbacks to using the scalable GWR function. First, the primary extension

of the basic GWR model is the semi-parametric mixed GWR model, which provides

parameter speci�c tests of spatial heterogeneity. This test is unavailable for the scalable

GWR model meaning only a model with all parameters estimated locally is possible.

This does not a�ect the interpretation of the current models. It does, however, limit

the ability to �nd an optimal �t, as semi-parametric estimation of the models can

reduce model complexity substantially. In terms of bandwidth, this model uses an

adaptive bandwidth speci�cation. The regression points used are not uniformly spread

out across the study region, meaning a �xed bandwidth (i.e. a �xed distance around

each regression point) would lead to inconsistent numbers of neighbours in the spatial

�lter. The model was run for 50 nearest neighbours, 100, 200, and 400, with AICc's

compared to �nd the most appropriate spatial speci�cation. Computational limitations

meant speci�cations larger than 400 could not be tested.

Second, the basic GWR function contains an option of predicting coe�cients for

locations not in the original dataset. The data used in this study is highly sensitive

to personal identi�cation and as a consequence, presentation of results is subject to

stringent rules. No personal information may be disclosed and all information shown

must represent ten observations at a minimum. Residential location is privacy sensitive

information, as are all summary statistics. To accommodate these restrictions while

still showing the main spatial patterns, all maps shown in this chapter were composed

using GWmodel geographically weighted summary statistics. Geographically weighted

summary statistics enable the calculation of local means, standard deviations, and other

population parameters using a spatial weighting scheme. For the summary statistics

in this chapter, a 100 person adaptive bandwidth with Gaussian weighting scheme was

used.

The use of GWR models is not without its limitations. First, GWR models are
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broadly considered to be more susceptible to local multicollinearity (Wheeler and Tiefels-

dorf, 2005). Generally speaking, the use of repeated local regressions increases the

probability that two (globally uncorrelated) determinants are jointly the result of some

local factor. Wheeler (2007) proposes solutions to the multicollinearity problem us-

ing ridge regressions and local diagnostics. Fotheringham and Oshan (2016) test the

problem of multicollinearity in local regressions using a simulation study and �nd that

GWR is in fact robust to multicollinearity and better capable of producing reliable local

parameter estimates where local multicollinearity does exist. To deal with local multi-

collinearity the GWmodel package (Lu et al., 2014) incorporates a number of general

multicollinearity statistics adapted to local regressions, such as VIF analysis.

This study estimates a baseline OLS for distance to nearest establishment and

E2SFCA for the four types of facilities under consideration. Second, a set of models

is estimated using change in distance to nearest establishment and change to nearest

establishment interacted with population decline. Next, GWR models are estimated

on the change to nearest establishment set, with coe�cient surface maps shown in

the results. As population decline and distance to nearest establishment at small spa-

tial �ltering windows coincide to leave very little variation to estimate local regression

coe�cients, the interaction models can not be reliably estimated with a GWR.

3.3.2 Datasets used

Measuring SWB

The data used for this study is the Lifelines biobank survey in the North of the Nether-

lands. Lifelines is a multi-disciplinary prospective population-based cohort study ex-

amining in a unique three-generation design the health and health-related behaviours

of 167,729 persons living in the North of The Netherlands. It employs a broad range of

investigative procedures in assessing the biomedical, socio-demographic, behavioural,

physical and psychological factors which contribute to the health and disease of the

general population, with a special focus on multi-morbidity and complex genetics. For

a comprehensive description of the Lifelines study set-up see Scholtens et al. (2015).

In short, the Lifelines participants were recruited through, �rst, invitations to 25 to 50

year olds in the study region sent out by general practitioners. Second, self-registration

was made available through the Lifelines website, and �nally, all individuals partici-

pating in the study were required to list contact details for their parents, siblings, and

o�spring, facilitating the three-generation design. The Lifelines cohort was found to be

broadly representative for the population in the North of the Netherlands (Klijs et al.,

2015).
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The baseline dataset used in this study contains the survey answers for 34,983 in-

dividuals. Out of the total dataset, coordinate-location data was available for 75,292

individuals. During early stages of the Lifelines survey collection, income data was

collected using a di�erent coding scheme. This resulted in 12,409 cases with unusable

income data which we excluded from the present analysis, leaving 62,883. Further se-

lection on missing survey data on number of social contacts led to the exclusion of 2,542

individuals, and 865 individuals who did not live in the North of the Netherlands were

also excluded, leaving 59,476 respondents. Finally, a number of the critical variables in

the SWB equation were not part of the �rst survey but asked during a second follow

up survey (six months later). For this study the sample is restricted to individuals

for whom follow up data was available and who did not move house in the meantime,

restricting the �nal sample to 34,983.

The Lifelines dataset contains measurements of SWB in the form of the MOSF-

36, or RAND-36 (Hays and Morales, 2001). The measurements are based on a total

of 36 questions, subdivided into eight constructs, ranging from experienced pain and

self-reported health status, to emotional functioning and social functioning. One of

the subsets deals with the SWB of the individual, asking respondents how much of the

time in the past four weeks they felt happy, nervous, depressed, calm, and downhearted.

Measuring how much time is spent in a these emotional states is consistent with the U-

index proposed by Kahneman and Krueger (2006), although the measure is retrospective

rather than contemporaneous, similar to the measures used in Ballas and Tranmer

(2012) and Dolan and Metcalfe (2012). The �nal composite SWB measurement is

an unweighted average of the individual metrics (scaled from 0-100). A composite

measurement has the preferable property of higher test-retest stability (Kahneman and

Krueger, 2006; Lucas et al., 1996) The measure is tested for construct validity using

Cronbach's Alpha. The rule of thumb for Cronbach's Alpha is that a score of 0.7 or

higher represents good item reliability. The Lifelines measure of SWB scored 0.83.

Table 3.1 contains the summary statistics for the variables used in this study. The

average SWB in the sample is 79.6, with a standard deviation of 13.5. This indicates

that most individuals report SWB in the upper regions of the total scale. It is not

uncommon for SWB measures to contain this ceiling e�ect (Frey, 2008), although it

does warrant some caution when interpreting SWB outcomes towards the upper end of

the spectrum.

A standardized way to correct for recent events a�ecting mood is to include a control

for positive a�ect (Frey, 2008). Positive a�ect measures an individual's mood and short

run emotions (Watson et al., 1988). The measure commonly refers to the individual's

experience over a relatively short period of time. In the Lifelines survey, the time frame
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used is four weeks, which is towards the long end of this scale. This has the bene�t of

corresponding with the RAND-36 time frame used in the SWB question. Watson et al.

(1988) do �nd some di�erences in the interpretation of longer time frame measures of

a�ect. Test-retest reliability of longer time frames is higher than shorter time frames.

The measure used in the Lifelines survey may highlight a more trait-like aspect of a�ect

rather than merely short term mood. Studies have previously found that SWB reports

are to some extent a�ected by individual traits. Frijters and Beatton (2012) show that

including individual �xed e�ects changes the relationship between happiness and age.

Stutzer and Frey (2006) �nd that there are interpersonal di�erences in happiness by

answering the question "do happy people get married, or does marriage make people

happier", �nding evidence that supports the former. As the data used in this study is

cross-sectional, individual �xed e�ects are not available. Alternatively, changes in the

reporting function of SWB should be re�ected in positive a�ect (Watson et al., 1988).

Individuals reporting higher average SWB as a result of a more positive outlook will

similarly return higher levels of positive a�ect. The positive a�ect score in the Lifelines

survey measures the degree of positive a�ect experienced by the individual in the past

four weeks over ten survey items. Questions include attentive, active, alert, interested,

excited. The Cronbach's Alpha of the positive a�ect construct in this survey is 0.81.

Measuring accessibility

This study uses the Dutch establishment register LISA for the accessibility measures

LISA (2019). The LISA dataset contains data on every establishment, such as size of

workforce, full-time, part-time, location (coordinates), and SBI sectoral de�nition. A

longitudinal subset from 2008 to 2012 was used. As this study focuses on consumer

facilities and services, a subset of establishments was used in line with previous studies

linking either rural or peripheral service accessibility to population decline, or services

in general to SWB. The services measured are educational services (SBI 852** and

853**, primary and secondary education, c.f. Barakat, 2015; Elshof et al., 2015; Cheshire

and Sheppard, 2004a), health (SBI 86101-86102, general hospitals, and 862**, out-

patient care, GP, dentistry, c.f. Morrissey et al., 2008), consumer retail (SBI 471**,

supermarkets and warehouses, and 472**, specialized food and beverage shops, c.f.

Song and Sohn, 2007) and hospitality (SBI 55101, hotels with restaurants, 56***, food

and drink outlets,c.f. Nofre et al., 2018).

This study uses two operationalizations of accessibility, distance to nearest facil-

ity and a more involved enhanced two stage �oating catchment analysis. Figure 3.3

shows the spatial patterns for the distance to nearest facilities measure of accessibil-
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ity. Predictably, access to services is highest in population centres. There is, however,

substantial heterogeneity in the access to services throughout the region.

Comber et al. (2012) �nd that distance to the nearest post o�ce and library are

predictors of dissatisfaction with accessibility, with the association displaying spatial

heterogeneity. Comber et al. (2012) use road network distance as proxy. For this study

Euclidean distance is used as the road network operationalization was not available.

This represents a limitation to some extent: in regions where road networks are less

dense or that contain signi�cant obstacles, such as lakes and motorways, the Euclidean

distance may underestimate the actual travel time. However, the north of the Nether-

lands is a reasonably isotropic region, evidenced by Weiss et al. (2018) who �nd very

little heterogeneity in travel times for a given distance.

The change in distance to nearest facility was calculated taking the distance in 2010

minus the distance in 2014, meaning a negative score, i.e. higher distance to travel in

2014 compared to 2010, is interpretable as a decrease in accessibility. A negative score

relates to a decrease in accessibility. The changes in distance were further categorized

with breaks of -6000, -3000, -1000, 0, 1000, 3000, 6000, allowing for the estimation of

asymmetric e�ects. The reference category in all estimations is the fourth, stable to

slight increase in distance, category.

The second measure used to operationalize accessibility in this study is the enhanced

two stage �oating catchment area (E2SFCA Song and Sohn, 2007). The two stages in

E2SFCA represent standardizations of accessibility to, �rst, the size of each establish-

ment and geographic density of the establishments, and second, the density of the local

market (i.e. inhabitants). The formulation of the E2SFCA following Song and Sohn

(2007) is

ACCi =
n∑
i=1

Rjd
−β
ij∑k

k=1 d
−β
kj

(3.5)

where ACCi is accessibility for a given service n at point i, R is the proxy for size

of the establishment j, m represents the number of households within the catchment

area, and β the distance decay parameter. Song and Sohn (2007) use �oorspace as a

proxy for establishment size.

In this study establishment size is proxied through the number of employees based

in the establishment. LISA allows for the di�erentiation between full-time (38 or 40

hours per week) and part-time (>12 hours per week). Part-time employment is more

prevalent in the Netherlands, making up 3.8 million of an 8.2 million workforce Statistics

Netherlands (2019b) . For the present study, both full-time and part-time employees

were counted equally.
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The size of the catchment area was set to �ve kilometres, representing approximately

a thirty minute cycling round trip. As no a priori appropriate catchment area for each

of these services was known, robustness checks with ten and twenty kilometre catchment

areas were estimated, resulting in no appreciable di�erence in the parameters estimated.

As no prior information about the appropriate distance decay parameter was available,

both 1
d
and 1

d2
were used. Both speci�cations yielded similar results, the remainder of

this chapter uses 1
d2
, following Song and Sohn (2007) who �nd this improved estimation

in their study.

The bene�t of E2SFCA is that accessibility becomes a function of establishment

size and population served. Controlling for establishment size means that the measure

controls for the di�erence between, for instance, a corner shop or village mini-market,

and a larger supermarket. The rationale in favour of doing so is that larger estab-

lishments will o�er a wider range of products and, through agglomerations of scale, a

lower price-point (Bosworth and Venhorst, 2018). The argument against controlling for

establishment size is that small scale establishments o�er a complimentary set of ser-

vices to larger scale establishments: the weekly shop will take place at a larger regional

shopping centre, but, in case you have forgotten a small item, a nearby shop can save

you a longer round trip.

Controlling for population served also has arguments for and against. In cases where

service use is exclusive (e.g. dentists, GPs, primary schools) it is critical to know the

ratio of service provider to service consumer (Morrissey et al., 2008). This bene�t is not

so pertinent in cases where multiple users can access a service simultaneously with low

marginal dis-utility. Although long lines at the supermarket register are a nuisance, they

do not compare to the negative e�ects of long waiting times at the GP. For hospitality

services there is a case to be made that larger target demographics within the service

area increase the utility of the service, at least up to a point. An example of this would

be a mostly empty versus a vibrant village pub.

Individual confounding variables

Individual level confounding variables used in this study were income, social contacts,

health, employment, education, and relationship status. These variables were obtained

from the Lifelines survey data. Income is measured as self-reported household disposable

income in income ranges. The ranges used (in euro's) are incremental steps of 500 with

the exception of the �rst two stages: < 750 for the lowest category followed by 750 - 1000.

The highest category is >3500. Both log income and income dummies were analysed.

Coe�cients for income were not substantially di�erent between both speci�cations in
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sign and signi�cance, and the other model estimates were not a�ected. The log income

models are reported in this chapter. As is common practice, in order to control for

di�erences in household size the number of persons reliant on the household income

(self-reported) are included in the regression. Mean household income in the sample

is 2756 euros with a standard deviation of 932. According to Statistics Netherlands

(2019d) this is in line with registry data, mean disposable income for the north of the

Netherlands, excluding students, was between 2600 and 2700 for the study period.

Social contacts are positively related to SWB (Dolan et al., 2008). In the Lifelines

dataset individuals were asked how many people they spoke to in a week. The average

was 20 contacts per week, with a standard deviation of 28.7. From the RAND survey

items we are able to control for the interaction between health status and social contacts,

with one subset of the questions measuring the degree to which individuals feel that their

health inhibits their socializing. This construct was measured with an item reliability of

0.78. All RAND survey items are recoded such that higher values correspond to better

health. The mean RAND social score was 87.8, with a standard deviation of 17.9.

Equation 3.2 shows that individual health is one of the confounders of SWB (Dolan

et al., 2008; Deeming, 2013). As is highlighted by Oswald and Powdthavee (2008),

there are di�erences in the way objective health and subjective health a�ect SWB.

Their results show that individuals adapt to shocks to their health, suggesting a return

to (near) original levels within two years. The RAND survey contains a subsection

of self-reported general health assessments, which were included in the models. The

Cronbach's alpha for the resulting construct was 0.73, showing good item reliability.

Unemployment has a distinguishable e�ect on SWB beyond just the lower income

received (Dolan et al., 2008). In the Lifelines dataset, individuals were asked about

their employment status, with the options of unemployment or a recipient of disability

bene�ts. The latter did not distinguish between full disability bene�ts recipients and

partial disability bene�ts recipients. In the latter category the individual holds a job but

is compensated for disability-related loss of earnings. In this study, disability bene�ts

and unemployment are included separately as dummies. For the present study, age is

a confounder of both SWB and of the residential location decision. In the regression a

�rst, second, and third degree polynomial of age are used to correct for any remaining

age e�ects.

Level of education is a known confounder of SWB, with most authors �nding a small

positive association. Dolan et al. (2008) provide an overview of the literature linking

education with SWB and �nd that the size of the association is to a degree a�ected by

other variables in the equation. Income and health are both associated with education

and SWB, meaning separating the causal e�ect is complicated. For the present study,
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controlling for education is useful as the level of educational attainment is, in part,

a determinant of residential location selection. Thissen et al. (2010) �nd that there

are signi�cant di�erences between educational attainment and migration preferences in

rural areas in the Netherlands and Belgium. Morrison (2014) argue that the groups of

stayers and adjusters, or migrants, are to some extent dependent on the educational

attainment of individuals. Bijker and Haartsen (2012) shows that more popular rural

areas attract di�erent migrants to less popular rural areas, with cost of housing used

to proxy the popularity of rural areas.

Married people report higher levels of SWB (Stutzer and Frey, 2006). The Lifelines

dataset allows for a further di�erentiation of relationship status, distinguishing between

cohabiting couples, married couples, and living apart together (LAT) couples, single

people, divorcees, and widowed persons. All categories were included in the regression,

with cohabiting couples serving as the reference category.

Regional confounding variables

For the natural areas data, the Statistics Netherlands set on land use (Bestand Bodemge-

bruik) was taken Statistics Netherlands (2012a). From this set, regions which were

classi�ed as natural (code 61 and 62), forest (code 60), or water (code 7* and 8*),

were used as a proxy for access to nature. Daams et al. (2016) provide an in-depth

analysis of the valuation of the natural quality of the environment in house prices for

the Netherlands and �nd that there is a signi�cant willingness to pay for proximity to

green space, subject to distance decay. Ferreira and Moro (2010) show that for Ireland,

SWB is positively related to proximity to green space.

The �nal dataset used in this study is the publicly available Statistics Nether-

lands population raster data Statistics Netherlands (2019a). The Statistics Netherlands

(2019a) dataset is used for the measures of population density and population growth.

There are two resolutions available, 100x100 metres and 500x500 metres. For this study

the 500x500 metres set was selected, as Statistics Netherlands reports low case-numbers

per cell as missing. This problem predominantly a�ects rural areas and is more pro-

nounced in the 100x100 metres set. The variable used from the raster data is total

population, smoothed over a 5 kilometre radius with a 1
d2

distance weight. Empirical

results on the association between population density and SWB have been mixed, with

some authors �nding no association (Ballas and Tranmer, 2012; Goetzke and Islam,

2017), while others �nd positive or negative associations, depending on context (East-

erlin et al., 2011). Generally, when a density e�ect is found, it is found for urban areas

upwards of one million inhabitants. The urban areas in the north of the Netherlands are
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smaller, the city of Groningen, for example, being around 200,000 individuals. Controls

for population density were included, using quintiles of the smoothed average popula-

tion density over a �ve kilometre radius as a proxy for density. The middle category of

population density is used as the reference category throughout the analyses.

Population growth was measured using the population statistics for 2010 and 2014

as follows:

G =
P2014 − P2010

P2010

(3.6)

where local population growth G is the fraction of the di�erence of smoothed pop-

ulation numbers in 2014 and 2010 (P2014, P2010), over population in 2010. To allow for

asymmetric e�ects of decline compared to growth the resulting population dynamics

were grouped in six groups: Strong decline G < −0.2, decline −0.2 ≤ G < −0.1, mini-

mal decline −0.1 ≤ G < 0, minimal growth 0 ≤ G < 0.1, growth 0.1 ≤ G < 0.2, strong

growth G ≥ 0.2.

Figure 3.2: GW Summary statistics SWB and Health

Figure 3.2 on the left provides a small reference map for the North of the Nether-

lands. The provincial capitals, Groningen (G, for the province of Groningen), Leeuwar-

den (L, Fryslân), and Assen (A, Drenthe) are marked on the map, as well as Emmen

(E), a larger population centre in the south-east of Drenthe. The shading shows the

spatial distribution of population in the region. SWB is lower in the provincial capi-

tals. Higher quality of life is found around the Frysian lakes (the south-western corner)

and the western part of the Lauwersmeer (north central region). Some patterns do not

emerge, e.g. the lower socio-economic status of the eastern parts of Groningen and

Drenthe does not result in lower SWB scores.

Figure 3.3 shows the distances to nearest establishment by type for 2010. Starting

top left, facilities o�ering education are available at a short distance throughout most

of the study area. This is in line with what may be expected given the discussion by
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Table 3.1: Summary statistics

Variable n mean sd median min max
Subjective well-being
SWB 34983 79.569 13.529 84.000 0.000 100.000
Accessibility
Nearest Retail (hm) 34983 7.262 8.209 4.472 0.000 76.942
Nearest Hospitality (hm) 34983 3.818 3.839 2.828 0.000 66.400
Nearest Education (hm) 34983 2.684 3.410 1.414 0.000 50.448
Nearest Health (hm) 34983 2.090 3.193 1.000 0.000 54.644
E2SFCA Retail 34983 0.017 0.030 0.008 0.000 0.578
E2SFCA Hospitality 34983 0.018 0.037 0.009 0.000 1.616
E2SFCA Education 34983 0.033 0.046 0.018 0.000 0.945
E2SFCA Health 34983 0.083 0.178 0.038 0.000 7.425
Controls
Income 34983 2,756.246 932.219 3,000.000 750.000 4,000.000
Dependent persons 34983 2.978 1.383 3.000 1.000 7.000
Social RAND 34983 87.784 17.935 100.000 0.000 100.000
No. Contacts 34983 20.033 28.657 12.000 0.000 999.000
Dist. Forest (hm) 34983 11.298 10.746 8.062 0.000 88.295
Dist. Water (hm) 34983 5.337 4.307 4.123 0.000 27.514
Dist. Nature (hm) 34983 25.965 18.458 21.024 0.000 98.005
Positive a�ect 34983 3.542 0.416 3.600 1.000 5.000
Health RAND 34983 72.711 16.439 75.000 0.000 100.000
Unemployed 34983 0.026 0.159 0.000 0.000 1.000
Disabled 34983 0.025 0.157 0.000 0.000 1.000
Age 34983 41.891 9.969 43.000 18.000 63.000
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Figure 3.3: GW Summary statistics accessibility

Barakat (2015) on the perceived importance of schools to village life, as social pres-

sures from within the villages will help to maintain a local school. Concentrations of

education establishments occur around the major population centres. For hospitality

establishments (bottom left), most areas in the map are well served by restaurants,

bars, and co�ee places. The main concentrations are around the population centres,

with the university town of Groningen the best served by hospitality. Health and retail

services display a larger degree of spatial concentration. Both in terms of accessing

health and the daily shop, rural residents face longer travel times, as well as larger

potential increases in case of establishment closures.

3.4 Results

3.4.1 Linear baseline model

Table 3.2 shows the results from the initial linear regression on log-transformed SWB

for the E2SFCA and distance to nearest �rm. In general, none of the accessibility

measures reliably show an association with SWB. For distance to nearest �rms there

appears to be a positive association with distance to nearest healthcare establishment.

This is a surprising result, as higher distances re�ect lower accessibility. The result

is not replicated in the E2SFCA. As healthcare establishments are more concentrated
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around larger population centres than education and hospitality facilities (�gure 3.3),

the coe�cient may re�ect di�erences between more peripheral rural regions and regions

less remote. There appears to be no association between SWB and population decline.

Strong growth is positively associated with SWB in the E2SFCA model, but this result

is not replicated in the distance to nearest �rm model. There appears to be a negative

association between population density and SWB, but only for the most densely pop-

ulated areas. For the E2FSCA population density was not included in the model, as it

is already included in the E2FSCA measure. Meanwhile, distance to natural areas does

not appear to a�ect SWB.

Turning to the controls in the model, the individual control variables provide plau-

sible coe�cients indicating the model generally performs as expected. Positive associ-

ations are found for positive a�ect, health, income, people who are married, and have

active social lives. If more people are dependent on a certain income, this negatively

a�ects SWB. Other negative coe�cients are found for unemployment and all other rela-

tionship statuses (reference group is cohabiting couples). Tertiary education is negative

after controlling for income.

The coe�cients for the confounders of SWB are plausible and lead to the conclusion

that the model measures what it sets out to measure. There appears to be no association

between levels of accessibility and SWB estimated using global regressions. This result

is in line with the theoretical argument in Overman et al. (2010) and the empirical work

done by Ballas and Tranmer (2012) and Goetzke and Islam (2017). Regional di�erences

in SWB re�ect disequilibria which are quickly restored through market processes such

as migration, adjustments in rents, and income.

The downward spiral model of population decline requires a link between changes in

accessibility and SWB, as a proxy for utility. In the previous model, a link between levels

of accessibility and SWB could not be established. In the second set of models, changes

in accessibility are modelled, �rst, directly against SWB and second, interacted with

population decline. Table 3.3 shows the results for these models using the distance to

nearest establishment operationalization (E2SFCA results were run as well but returned

no appreciably di�erent results). Using the change in distance to nearest facility (2010-

2014) returns a positive and signi�cant coe�cient for the change in hospitality1. For

hospitality, increasing the distance to nearest establishment a�ects SWB negatively,

although the association is very small. A one hundred metres decrease in distance to

nearest hospitality establishment is associated with a 8.78E−06 increase in log SWB.

The result remains signi�cant in the interaction model, and the coe�cient increases

1In the E2SFCA no signi�cant association between accessibility and SWB were found
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Table 3.2: Linear regression result, dependent log(SWB)

Coe�cients: Estimate Std. Error Coe�cients: Estimate Std. Error
Retail: Distance 1.12E-03 1.00E-03 Retail: E2SFCA 1.67E-02 3.09E-02
Hospitality: � -1.29E-04 9.04E-04 Hospitality: � -2.97E-02 2.56E-02
Education: � -6.67E-04 8.37E-04 Education: � -4.65E-03 1.99E-02
Health: � 2.28E-03 7.57E-04** Health: � -3.60E-04 4.98E-03
Strong decline 8.68E-03 1.50E-02 Strong decline 1.38E-02 1.49E-02
Decline 4.14E-03 6.90E-03 Decline 7.77E-03 6.77E-03
Minor decline 7.00E-04 1.86E-03 Minor decline 2.08E-03 1.84E-03
Growth 3.62E-03 4.91E-03 Growth 3.45E-03 4.90E-03
Strong growth 1.38E-02 8.56E-03 Strong growth 1.73E-02 8.53E-03*
Controls
(Intercept) 1.84E+00 4.48E-02*** (Intercept) 1.84E+00 4.48E-02***
Positive A�ect 4.44E-01 9.48E-03*** Positive A�ect 4.44E-01 9.48E-03***
Health (log) 1.13E-01 3.38E-03*** Health (log) 1.14E-01 3.38E-03***
Unemployment -3.78E-02 5.44E-03*** Unemployment -3.83E-02 5.44E-03***
Disability -2.30E-03 5.69E-03 Disability -2.30E-03 5.69E-03
Age 1.95E-03 3.11E-03 Age 1.83E-03 3.11E-03
Age2 -7.86E-05 7.74E-05 Age2 -7.48E-05 7.74E-05
Age3 9.16E-07 6.21E-07 Age3 8.86E-07 6.21E-07
Secondary Ed. -1.14E-02 7.91E-03 Secondary Ed. -1.15E-02 7.91E-03
Tertiary Ed. -2.02E-02 8.05E-03* Tertiary Ed. -2.11E-02 8.05E-03**
Income (log) 2.19E-02 2.79E-03*** Income (log) 2.21E-02 2.78E-03***
Dependent pers. -4.82E-03 2.39E-03* Dependent pers. -3.95E-03 2.38E-03.
Divorced -4.78E-02 5.21E-03*** Divorced -4.79E-02 5.21E-03***
LAT -2.11E-02 4.85E-03*** LAT -2.14E-02 4.85E-03***
Married 1.21E-02 2.56E-03*** Married 1.26E-02 2.56E-03***
Other -1.29E-02 1.14E-02 Other -1.11E-02 1.14E-02
Single -1.84E-02 3.84E-03*** Single -1.87E-02 3.84E-03***
Widowed -7.97E-02 9.54E-03*** Widowed -7.91E-02 9.54E-03***
RAND Social (log) 2.68E-01 2.78E-03*** RAND Social (log) 2.69E-01 2.78E-03***
N contacts (log) 6.56E-03 9.70E-04*** N contacts (log) 6.62E-03 9.70E-04***
Forests 1.92E-04 9.99E-04 Forests -5.63E-04 9.86E-04
Water -1.67E-04 9.50E-04 Water 3.36E-05 9.46E-04
Nature -1.13E-03 1.14E-03 Nature -1.29E-03 1.15E-03
Density: First 5.99E-04 3.21E-03 Density: First
Density: Second 2.63E-03 2.69E-03 Density: Second
Density: Fourth 3.83E-03 2.74E-03 Density: Fourth
Density: Fifth -5.76E-03 2.89E-03* Density: Fifth
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substantially in size to 1.33E−04. Looking at the interaction coe�cients shows that

the e�ect is predominantly found in regions experiencing strong decline. All other

interaction coe�cients for hospitality are negative and return the combined e�ect down

to near zero.

The model reveals no signi�cant association between changes in accessibility and

SWB for health, education, and retail. The same result is found for the interactions

between accessibility and population change. The coe�cients in both the direct e�ect

model and the interaction model are estimated with a similar degree of precision to the

coe�cient for hospitality, for the direct e�ects model between 2.30E−06 and 4.85E−06,

and for the interaction model between 2.61E−05 and 5.15E−05.

Two things emerge from the estimation of the interaction term. First, associations

are not homogeneous across regions, with population decline shown to moderate the

association between hospitality accessibility and SWB. Failing to address this hetero-

geneity leads to the underestimation of e�ects on residential SWB. Second, the results

for hospitality are consistent with the idea that meeting places are most important for

regions experiencing population decline. The coe�cients are, however, small. A change

in distance to nearest establishment of just under 8 kilometres (distance unit in the

regression is hectometres) corresponds to a one per cent change in SWB. Small changes

are to be expected, as the main contributors to SWB, such as health, a�ect, income,

and relationship status, are controlled for in the regression. A second caveat is that the

results could not be replicated in the E2SFCA model.

3.4.2 Spatial regression results

Finally, a set of GWR models were run to establish spatial heterogeneity in the asso-

ciation between the degree of accessibility change and SWB. Accessibility change was

measured in six categories of changes in distance to nearest establishment. The category

breaks are at 6000, 3000, 1000 metres increase in distance, followed by 0, 1000, 3000,

6000 metres decrease in distance to nearest establishment. The reference category is 0

to 1000 metre decrease in distance to nearest establishment. In contrast to the baseline

model, the GWR coe�cients are allowed to vary which means that not one coe�cient is

estimated for the study area. The regression table typically shows the following distri-

butional characteristics of each coe�cient: range, min, max, and quartiles. The results

from the GWR measuring change in access are shown in table 3.4.

Figure 3.4 shows the results for the GWR of change in hospitality. The top two maps

show the e�ect of an increase in distance to nearest hospitality establishment, a large

increase on the left and a moderate increase on the right. The bottom row shows the
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Table 3.3: Linear regression result change in access, dependent log(SWB)

Coe�cient Estimate Standard Error Estimate Standard Error
δ Education -1.55E-06 4.85E-06 -1.10E-05 2.94E-05
δ Hospitality 8.78E-06 4.04E-06* 1.33E-04 5.15E-05*
δ Retail -1.52E-06 2.30E-06 5.45E-06 2.61E-05
δ Health -1.52E-07 4.08E-06 1.24E-05 3.13E-05
POPDEC2Decline -9.89E-03 1.91E-02 -3.71E-03 2.09E-02
POPDEC2Minor decline -1.49E-02 1.78E-02 -1.22E-02 1.94E-02
POPDEC2Minor growth -1.51E-02 1.78E-02 -1.30E-02 1.95E-02
POPDEC2Growth -1.19E-02 1.85E-02 -8.96E-03 2.03E-02
POPDEC2Strong growth 3.60E-03 2.01E-02 1.03E-02 2.27E-02
Education : Decline 2.81E-05 3.37E-05
Education : Minor Decline 8.77E-06 3.02E-05
Education : Minor Growth -2.72E-06 3.07E-05
Education : Growth 4.11E-05 3.83E-05
Education : Strong Growth 8.57E-05 4.72E-05.
Hospitality : Decline -1.10E-04 5.58E-05*
Hospitality : Minor Decline -1.21E-04 5.18E-05*
Hospitality : Minor Growth -1.28E-04 5.20E-05*
Hospitality : Growth -1.37E-04 5.38E-05*
Hospitality : Strong Growth -1.80E-04 6.00E-05**
Retail : Decline -3.74E-06 2.79E-05
Retail : Minor Decline -8.16E-06 2.63E-05
Retail : Minor Growth -6.17E-06 2.64E-05
Retail : Growth -1.82E-06 2.91E-05
Retail : Strong Growth -5.75E-06 2.99E-05
Health : Decline 4.27E-06 3.54E-05
Health : Minor Decline -1.26E-05 3.18E-05
Health : Minor Growth -1.37E-05 3.21E-05
Health : Growth -1.40E-05 3.55E-05
Health : Strong Growth -7.43E-06 3.69E-05

*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10
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e�ects of a decrease in distance to nearest establishment, with a moderate decrease on

the left and a large decrease on the right. The top left map shows the coe�cient surface

for strongest increase in distance to nearest hospitality establishment. The coe�cients

are negative throughout the study area, with the strongest negative associations in the

south-west of Fryslân and the central Drenthe area. Neither of these areas experience

or anticipate population decline. In terms of size, the largest coe�cient re�ects a �ve

per cent decrease in SWB, but for most areas the decrease associated with a moderate

decrease in accessibility is between two and three per cent. The coe�cient surface for

a slight decrease in accessibility is also negative throughout, with similar patterns in

Drenthe and a more pronounced decrease in SWB in the north-east and north-west of

the study area. The size of the coe�cients is considerably smaller, with the largest

negative e�ect around one per cent change in SWB, and most of the coe�cients close

to zero.

Moving on to an increase in accessibility, the bottom left map shows that a moderate

increase in accessibility is not associated with an increase in SWB. The coe�cients here

re�ect a hospitality establishment opening up nearer to the place of residence and are

negative throughout the study area. This is a curious result, as this is relative to the

category stable to small increase in accessibility. Changes in the accessibility, even

moderately positive ones, are negatively associated with SWB. This contrasts with the

category strong increase in accessibility, which reveals positive coe�cients throughout

the study area, noting that the size of the association is very heterogeneous. On the

whole, this indicates that increased accessibility results in a higher SWB. The largest

coe�cients are not predominantly found in areas experiencing or expecting population

decline, indicating that the associations may be idiosyncratic to the places rather than

the macro-demographic context.

The results in table 3.4 reveal two main patterns. First, the size of the association

between changes in accessibility and SWB are small, mostly in the order of under a

one per cent di�erence in SWB (< 0.01) for each category of service level decline (the

reference category is the fourth, a slight increase in accessibility). Second, there are

only slight di�erences in the coe�cients indicating low to no spatial heterogeneity. The

interquartile ranges for all the parameters for change in accessibility are 0.006 or lower,

indicating most estimates are within a very small range of each other. For education,

the largest decrease in accessibility is associated with a decrease in SWB throughout

most of the study area. The same is true for hospitality in both of the categories of

accessibility decline. Interestingly, a substantial increase in proximity to hospitality

is associated with a decrease in SWB as well. The category experiencing the largest

increase in accessibility for hospitality does seem to be associated with an increase in
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Figure 3.4: GWR Coe�cient surface hospitality

SWB. For retail and health the results are more mixed, with both positive and negative

coe�cients for increasing and decreasing accessibility.

3.5 Conclusion and discussion

This study aims to link facility access and subjective well-being, with a particular focus

on accessibility decline and population decline. Previous empirical work has revealed

spatial heterogeneity in the coe�cients determining SWB (Sarrias, 2019). However,

their analyses do not take into account regional di�erences in access to services. Sim-

ilarly, Comber et al. (2012) �nd that the association between satisfaction with ac-

cessibility and distance to facilities is spatially heterogeneous, but does not link this

dissatisfaction to SWB. Others have previously shown that access to services may relate

to utility (Cheshire and Sheppard, 2004a; Song and Sohn, 2007), which should trans-

late into higher ratings for SWB. This study aims to resolve this gap by estimating

geographically weighted regressions of the association between SWB and accessibility,

while controlling for a comprehensive set of individual characteristics.

The main �ndings of the modelling exercise show that there is very little evidence for

an association between access to services and SWB in either the global regression model

or the GWR. Services included in the model were consumer retail, health, education,

and hospitality. Accessibility was measured in two ways, a simple distance to nearest



3.5. CONCLUSION AND DISCUSSION 67

establishment, and an Enhanced 2-Stage Floating Catchment Area approach (Song

and Sohn, 2007). An increasing set of distance bandwidths and three distance decay

parameters (linear, quadratic, cubed) were tested, all returning the same result. The

same absence of signi�cant associations is true for changes in accessibility and SWB,

where no signi�cant results were found in the global model or the GWR. The only

exception was hospitality, which returned a signi�cantly positive association between

SWB and accessibility. As the distance to the nearest establishment increased, SWB

decreased. Using an interaction term with population decline shows that this e�ect

only occurs in regions experiencing strong population decline. This result is in line

with previous studies linking residents' quality of life to their social living environments

(Gieling et al., 2019).

The general results from the GWR were in line with Sarrias (2019), �nding su�cient

spatial heterogeneity to justify the added modelling complexity. Previous studies as-

sessing the appropriate spatial scale of models relating to SWB found that smaller scales

provide better model �t Rijnks et al. (2019). This was not the case in the present study,

where bandwidths starting at 50 nearest neighbours up to 400, the computational max-

imum, were run. Comparing model diagnostics showed that 400 neighbours provided

the best �t. This is the �rst study to use individual residential locations as the unit of

analysis, as opposed to individuals nested in regions. The results from the back�tting

show that using larger scale spatial aggregations may not be very problematic.

The second contribution relates to the association between SWB and local demo-

graphic characteristics. Testing the assumption that higher densities relate to lower

SWB, this chapter �nds that people living in the lowest quintile of population density

are more happy than those living in the middle quintile. The mean SWB in the highest

quintile of population density is signi�cantly lower. The di�erences are small and not

consistent with the results found for the second and fourth quintile, meaning this asso-

ciation is very tentative. Population decline can not be related to di�erences in SWB,

with neither decline nor growth returning a signi�cant characteristic.

The results from this chapter show that two critical links in the downward spiral

associated with population decline are absent. First, there appears to be no direct

negative association between population decline and SWB. Taking SWB as a proxy

for utility, this appears to contradict the self re-enforcing e�ect of population decline.

Second, this study �nds no evidence of an association between service level decline and

SWB. The loss of local services does not impact regional utility. Both results are in line

with previous �ndings (Barakat, 2015), demonstrating that the feedback loop between

population and service level decline is not automatic. There are a number of possible

explanations for this absence of an association. First, as part of a substitution e�ect,
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facility closures are the result of under-utilisation. Larger and centralized facilities, for

instance in retail, can compete with local services on cost. The bene�ts of a cheaper

cost of living o�sets the higher cost of access, for those who can a�ord this. Second, the

day to day mobility requirements of living in peripheral areas are higher. As private

car ownership is already more widespread and necessary in rural and peripheral areas,

the increase in mobility cost may be small for most residents. Third, facility access

may simply be less important as a residential location factor than other neighbourhood

characteristics such as social contact, proximity to friends and family, availability of

a�ordable housing.

This study suggests two avenues for further research. First, the absence of a signi�-

cant association between accessibility and SWB could result from compositional e�ects.

Although the compensating mechanisms listed in the previous paragraphs may prevent

most of the rural population from experiencing signi�cant negative e�ects of facility

closures, there may still be an at risk population consisting of lower mobility residents.

Second, focusing on accessibility and residential utility, the results from this study show

a disconnect between the expected decline in satisfaction with access in Comber et al.

(2012), and measurable changes in SWB. SWB as a whole appears to correspond to

variables commonly associated with utility (Ballas and Tranmer, 2012) and behaves

(spatially) in line with expectations (Goetzke and Islam, 2017) in this study. However,

the lack of association between satisfaction with facility accessibility and overall SWB

needs resolving.
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Table 3.4: GWR Coe�cients change in accessibility

Coe�cients Min 1st Qu. Median 3rd Qu. Max
Accessibility
δ Education: Second -0.105 -0.012 -0.009 -0.007 0.066
δ Education: Third -0.015 0.002 0.004 0.005 0.028
δ Education: Fourth ref
δ Education: Fifth -0.119 0.003 0.005 0.007 0.082
δ Education: Sixth -0.026 -0.004 -0.002 0.001 0.046
δ Hospitality: Second -0.099 -0.030 -0.028 -0.026 0.029
δ Hospitality: Third -0.019 -0.006 -0.004 -0.003 0.016
δ Hospitality: Fourth ref
δ Hospitality: Fifth -0.143 -0.017 -0.015 -0.013 0.129
δ Hospitality: Sixth 0.011 0.077 0.080 0.083 0.175
δ Retail: First -0.072 0.000 0.002 0.004 0.080
δ Retail: Second -0.023 0.005 0.007 0.008 0.045
δ Retail: Third -0.010 0.003 0.004 0.006 0.042
δ Retail: Fourth ref
δ Retail: Fifth -0.097 -0.004 -0.002 0.000 0.076
δ Retail: Sixth -0.026 0.023 0.025 0.027 0.078
δ Health: First -0.077 -0.002 0.001 0.004 0.073
δ Health: Second -0.085 -0.010 -0.008 -0.005 0.029
δ Health: Third -0.018 0.001 0.003 0.005 0.028
δ Health: Fourth ref
δ Health: Fifth -0.195 -0.005 -0.003 0.000 0.103
Strong decline -0.142 0.009 0.011 0.013 0.156
Decline -0.064 0.003 0.005 0.007 0.075
Minor decline -0.009 -0.001 0.001 0.003 0.014
Minor growth ref
Growth -0.063 0.002 0.004 0.006 0.047
Strong growth -0.053 0.013 0.015 0.017 0.064
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Chapter 4

Do people follow jobs or Quality of

Life?

This article was published in International Regional Science Review:

Rijnks, R.H., Koster, S., McCann, P. (2018). Spatial Heterogeneity in Amenity and

Labor Market Migration. International Regional Science Review, 41(2): 183-209

Abstract

The disequilibrium and equilibrium models of migration disagree on how local amenities

and labour market dynamics in�uence regional in-migration. Research into migration

motives and decision making show that migration for some individuals is mainly driven

by proximity to the labour market, while migration for others is mainly amenity-driven.

As this is an ongoing process this should result in a spatial sorting based on migration

motives. This means that global models explaining in-migration underestimate the

in�uence of both factors through averaging out of the coe�cients across these diverse

regions. In this article we compare a local and a global model explaining in-migration

through residential quality and labour market proximity. We �nd signi�cant di�erences

in the in�uence of the explanatory variables between regions. Demonstrating this spatial

heterogeneity shows that the impacts of factors underpinning migration vary across

regions. This result supports an equilibrium approach to migration, since in-migration

and labour market growth are not necessarily positively correlated. This also highlights

the importance of the regional context in anticipating and designing regional policy

concerning population dynamics.

71
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4.1 Introduction

One can identify two underlying causes of internal migration destination choices (c.f.

Morrison and Clark, 2011; Partridge, 2010; Storper and Scott, 2009). On the one hand,

disequilibrium models explain migration primarily through the spatial restoration of

a labour market equilibrium (Storper and Scott, 2009). Equilibrium models, on the

other hand, argue that there is a trade-o� between labour-market utility and utility

derived from amenities which determines the eventual location choice (Morrison and

Clark, 2011; Partridge, 2010).

In this chapter we take the driving mechanisms on in-migration from both these

approaches, labour market growth and amenities, and assess whether their in�uence is

spatially homogenous across the Netherlands. There are strong empirical indications

that the connections between these two factors and in-migration might exhibit spatial

heterogeneity: in some areas, labour market opportunities may be important for at-

tracting in-migrants in spite of a lack of amenities, whereas in other areas the prospect

of a higher quality of life could be more important in attracting in-migrants, even if

labour market opportunities are sparse.

Existing studies suggest that migration to cities, for instance, is primarily driven

by access to the labour market. In fact, urban migration is mostly studied from a

disequilibrium type of approach (see Crozet, 2004; Storper and Scott, 2009). Similarly,

studies into rural migration generally employ quality of life measures as explanatory

factors for the growth or regeneration of rural regions (Beale, 1975; Stockdale, 2006;

Halfacree et al., 1998). Migrant �ows to rural areas, such as counter urbanisation, are

composed of those people who can a�ord to trade proximity to labour market opportu-

nities for a higher level of amenities in their living environment (Gosnell and Abrams,

2011; Partridge, 2010). Furthermore, the distinction in the importance of factors on

in-migration is not necessarily one of urban opposing rural. Empirical evidence increas-

ingly points to more diverse spatial patterns of amenities and labour market growth as

drivers of migration. Bijker and Haartsen (2012), for instance, show that not all rural

areas are attractive, and there is a signi�cant discrepancy between the types of people

who move to popular or less-popular rural areas, and concurrently their motives for

migrating. Similarly, in the urban context, Clark et al. (2002) �nd that amenities play

an important role in urban growth processes and Florida (2002) identi�es more speci�c

attributes related to amenity-driven urban growth.

Another di�culty related to the study of amenity migration is the operationalization

of the concept of amenities, and consequently amenity rich and amenity poor regions.

Amenities as a concept are hard to de�ne, and many contemporary studies resort to
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using proxy based measures consisting of spatial attributes assumed to contribute to a

better environment: Florida (2002) for instance, uses urban elements such as theatres

and an open, bohemian and tolerant society as a proxy for urban amenities, whereas

rural features such as lakes and mountains are used in counter-urbanisation studies

(Moss, 2006).

People, however, do not all rate environmental attributes in the same way. There

are di�erences between socio-economic groups (Bourdieu, 2010); moreover, di�erences

extend to within groups and to the point that changes in spatial preferences can be

observed within an individual at di�erent stages in the life-course (Halfacree et al.,

1998). This means that operationalizing amenities through objective measures does

not account for a proportion of amenity moves motivated by di�erent sets of amenities

to those used in the operationalization, while also incorrectly classifying some moves

not motivated by amenities.

This study contributes to the existing literature by taking the heterogeneity in mi-

gration motives and patterns as its starting point. Such an approach involves account-

ing for the whole migration system, not just inter urban or urban to rural migration.

Migration motive research shows that migration �ows are characterised by di�erent

motives for moving and consequently involve di�erent people (Halfacree et al., 1998;

Niedomysl, 2011). These di�erent motives for migration result in a sorting mechanism,

where people select their destination region based on their personal preferences (c.f.

Bijker and Haartsen, 2012). This sorting mechanism predicts that certain regions will

be more attractive to persons for whom proximity to the labour market is more impor-

tant, while other regions will be more attractive to persons for whom residential quality

takes precedence over labour market proximity. Consequently the correlations between

in-migration and these factors will vary between regions. Such an approach requires

the inclusion of the whole migration system (not only inter-urban or urban-rural), and

requires that interpersonal di�erences in the relevance of amenities are accounted for

in the operationalization of amenities.

In this study we attempt to compare the explanatory potential of the labour market

and residential quality in explaining in-migration by analysing regional di�erences in

the importance of these factors attracting migrants for the whole of the Netherlands.

To do so, we incorporate regional variations in the importance of the labour market

and amenities through a local, spatially heterogeneous, regression � a mixed Geograph-

ically Weighted Regression (mGWR)- (Brunsdon et al., 2002), while including personal

variations in the valuation of amenities. By using an mGWR, we can test for spatial

heterogeneity in the model in order to establish if the correlation between labour market

growth (and likewise for amenities) and in-migration is constant across all regions, or
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whether the coe�cients display spatial variation.

By studying the factors underpinning the attraction of new residents we contribute

to a further understanding of the question what attracts migrants. Establishing if there

are regional di�erences in drivers of in-migration is of particular relevance within the

current context of population decline (Haartsen and Venhorst, 2010), and for policy-

makers attempting to deal with issues related to population decline.

4.2 Theory

4.2.1 Migration Models

The Disequilibrium Model of Migration

There are several distinct migration theories with di�erent outcomes regarding the

spatial distribution of population (for an overview see McCann, 2013), of which the

current debate between the disequilibrium and the equilibrium models of migration

is the most prominent. The disequilibrium model of migration develops from neo-

classical theories predicting that people migrate as a response to a disequilibrium in

regional labour demand and supply functions (Harris and Todaro, 1970). The theory

states that if there is a discrepancy between the labour supply and demand between

two places (the disequilibrium), people will move from where the supply of labour is

relatively higher to the place where the demand for labour is relatively higher, thus

restoring the equilibrium (c.f. McCann, 2013). As a result, regions experiencing an

increase in labour market opportunities should see positive net-migration (although the

direction of causality in this particular issue is still debated (Hoogstra et al., 2011).

Proponents of the theory (Storper and Scott, 2009) argue that the disequilibrium

model of migration is successful in explaining agglomeration, from the origins (although

not the locations) of cities through to present day metropolitan regions. The model

also predicts an optimum, or equilibrium, which can be shown to be e�cient from

the perspective of the economy as a whole (McCann, 2013). Opponents of the theory,

however, argue that the formal predictions of the disequilibrium model fail to account for

some of the more prominent contemporary migration �ows, including the resurgence of

population growth in amenity rich locations and counter-urbanisation (Partridge, 2010)

.
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The Equilibrium Model of Migration

The equilibrium model of migration states that people can elect to o�set returns on

labour and lower prices of tradable goods by better access to non-tradable goods, in

this case, amenities, in order to maximize personal utility. In areas with high levels of

amenities the real wage can therefore be lower while still o�ering the population the

same utility as areas where low levels of amenities are compensated through higher

wages (McCann, 2013).

In support of the equilibrium models, research into migration motives shows evidence

supporting amenities as playing at least some role in migration destination selection.

The observed nature of population �ows reveals that a (labour-market driven) central

tendency is not equally applicable across regions. In developed countries, once basic

household provisions are met (Graves, 1980), scholars have identi�ed various migration

�ows involving people moving away from city centres, such as suburbanization and later

counter-urbanization (McGranahan et al., 2011), next to the predicted �ows towards

urban concentrations. Explanations of these migration patterns tend to focus on a

combination of the pull of amenity rich areas away from city centres, as well as the

push of urban disamenities such as crowding, crime, and congestion (Findlay et al.,

2000; Gregory et al., 2009). Similarly, in urban research the `creative class' theory, for

instance, highlights the importance of urban amenities in attracting human capital and

fostering economic development (Florida, 2002). It seems that for both urban and rural

areas the quality of the living environment plays an important role in the selection of

the migration destination region.

(Storper and Scott, 2009) argue against the amenity-driven migration proposition,

stating that the theory is too reliant on ad hoc explanations of migration phenom-

ena. In addition, the theoretical model is limited to those people who can a�ord to

choose amenity-rich locations over labour market dynamics, constraining the explana-

tory power to a�uent people (at the individual level) and developed regions (at higher

levels of aggregation). Amenity-driven migration therefore fails to explain the origin of

cities, or to make predictions with regard to future migration patterns.

4.2.2 Personal Preferences and Migration

Studies into migration show there are di�erences in the importance of amenities relative

to the labour market in the individual migration decision. These di�erences are related

to a person's position in the life-course (Halfacree et al., 1998), but also to various

characterisations of socio-economic status (Venhorst et al., 2010). Regional labour

markets are not all equal in their e�ect on in-migration. Underlying motives for moving
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change over one's life-course. For instance, students move towards university cities for

education (Faggian and Mccann, 2009), graduates are more likely to move to or between

urban centres (Krabel and Flöther, 2014; Venhorst et al., 2010), while moves later in

the career show that the importance of labour market proximity diminishes relative to

the quality of the living environment (Bijker, 2013; Stockdale, 2006).

Bijker and Haartsen (2012), for instance, �nd a complicated mix of underlying

motives and consequently distributions of people. Rural areas which �t more closely

to a `rural idyll' (see Amco� et al., 2011; Hjort and Malmberg, 2006), attract people

with higher educational attainment, or upper middle class persons, who belong to the

traditional counter urbanisation groups, whereas the composition of the migration �ow

to less popular rural regions is very di�erent and more reliant on social network motives

(Bijker and Haartsen, 2012). Within the wider construct of rurality, rural areas di�er

in terms of who they attract, both in urban to rural migration as well as rural to rural

migration. Similarly, there are di�erences between urban areas regarding amenities and

which people they attract (Clark et al., 2002).

This spatial heterogeneity in the importance of di�erent types of amenities implies

that using standard global statistical models, such as OLS, will not be able to cor-

rectly identify the correlations (Brunsdon et al., 2002). For instance, if a certain set

of amenities plays a role in attracting migrants to one region, but not in the other,

there is the potential of averaging out of the coe�cients between the two leading to

type II errors. In terms of equilibrium / disequilibrium discussion, this could lead to

incorrectly identifying labour market factors as the dominant pull-factor in migration

destination selection.

4.2.3 Spatial Implications

The two dueling models predict very di�erent spatial outcomes of migration patterns.

On the one hand, the disequilibrium approach suggests that in the short term labour

market dynamics will drive migration, and in the longer term predicts a central ten-

dency towards complete agglomeration (provided low transport costs) (Partridge, 2010).

Importantly, the disequilibrium model has a solution (the equilibrium) for any given

regional distribution of labour supply and demand and predicts that labour market

growth will lead to population growth.

On the other hand, the equilibrium approach has no single solution, as personal

preferences towards amenities di�er from one individual to the next (McCann, 2013).

This means that the spatial outcome of the equilibrium approach is dependent on

individual preferences. Life-cycle and life-course approaches do indeed con�rm that
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locational behaviour is dependent on personal preferences, which in turn change along

the life-course (Halfacree et al., 1998). As a consequence no single spatial outcome can

be predicted.

4.3 Data and Model Speci�cation

4.3.1 Spatial Heterogeneity in Migration

The overview of the literature on the in�uences of amenities and the labour market

on migration in paragraphs 4.2.2 and 4.2.3 suggests that these in�uences are spatially

heterogeneous. Regions with labour market opportunities are more attractive for a

speci�c subset of the population, and the same goes for areas which are high in ameni-

ties. This implies that the marginal e�ect of the labour market or of amenities on

in-migration will not be constant over space. Previous studies have not been able to

capture these spatially varying relationships. The spatial variation cannot be captured

through global statistics like an Ordinary Least-Squares (OLS) regression. In estimat-

ing global statistics this spatial variation can lead to underestimation of the e�ect, or

errors in estimating the signi�cance due to the averaging out of the e�ects across space

(Brunsdon et al., 2002).

Unlike an OLS, a Geographically Weighted Regression (GWR) does not assume

that the e�ect of the explanatory variables is constant across space. A GWR solves

this problem by estimating local coe�cients for each area. This is accomplished by

estimating a series of local regressions for a pre-de�ned number of nearest neighbours

for each area and weighting the values of the neighbours by their distance to the target

area (for a complete overview of GWR see Brunsdon et al. (2002)). The bene�ts of

taking this approach are that locally signi�cant e�ects are identi�ed because the e�ects

of the right hand side variables are allowed to vary spatially. By allowing a spatial

variation in the estimation of the e�ects, a GWR can identify if the correlations between

the labour market and amenities on the one hand, and in-migration on the other vary

across the study area.

4.3.2 Model Speci�cation

Left Hand Side Variable: In-migration

For our analysis we look at the sum of in-migration into municipalities in the Nether-

lands collected by the Statistics Netherlands (Statistics Netherlands, 2014) over the

study period (2006-2012). We follow Østbye and Westerlund (2007) and Fratesi (2014)
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who argue that analysing gross migration statistics is more reliable since a small or

zero net migration could still hide a regional redistribution of human capital Rogers

(1990). To eliminate the e�ect of population churn, which would result in larger in-

and out-migration �ows for larger municipalities and could obscure the e�ect on in-

migration under investigation, the numbers of in-migrants are standardized per 1000

inhabitants in the municipality at the starting year of the study period. In our study

we focus on the attraction of migrants into regions, meaning that gross in-migration is

the appropriate variable.

Right Hand Side Variables: The Labour Market

We attempt to explain the crude in-migration rate per municipality between 2006 and

2012 through labour market opportunities and the residential quality of the neighbour-

hood. As a proxy for labour market opportunities within the functional labour market

we use growth in the number of residents receiving an income in a municipality for the

period 2006 to 2012 (Statistics Netherlands, 2014). The variable "persons receiving an

income" includes all individuals who received an income in the previous 52 weeks (in-

cluding unemployment bene�ts, pensions). For the purpose of this study we modi�ed

the existing variable, excluding individuals receiving pensions, unemployment bene�ts,

and disability bene�ts1. Using this proxy allows us to estimate the growth in number

of jobs reachable from a household's residence, rather than using a spatially lagged

variable based on the number of jobs per municipality. Therefore, by estimating the

number of residents receiving an income in a given municipality we incorporate the

functional labour market within the variable, since commuters are also accounted for.

Right Hand Side Variables: Amenities

One of the main issues with models incorporating amenities as a factor in the migration

destination selection process is that there are large discrepancies in de�nitions of ameni-

ties, and their operationalization. Among the broadest de�nitions, Partridge (2010)

de�nes amenities as �simply anything that shifts the household's willingness to locate

in a particular location�. The problem with such a broad de�nition is that, although

it can be argued that this better captures the holistic nature of the concepts involved,

it does impose empirical problems (de Chazal, 2010). As a consequence, studies into

1As persons receiving bene�ts and pensions do a�ect local market potential positively, which could
be interpreted as an increase in local labour demand, the model was rerun with all incomes included.
Although this model varied slightly from the model presented in this article (i.e., optimal bandwidth
decreased to �fty-two nearest neighbours), it did not a�ect the sign or signi�cance of the results
presented in this article.
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the subject apply a variety of concepts (such as quality of life, livability, environmental

quality) and an even wider variety of de�nitions, often blurring the distinction between

the operationalization and the de�nition of the concept (for an overview, see Van Kamp

et al., 2003).

One of the main problems with research into amenities is developing a relevant

empirical strategy ibid that accounts for varying personal preferences and valuations

of di�erent types of amenities. General theories like the creative city or rural idyll

(Florida, 2002; Partridge, 2010; van Dam et al., 2002) struggle to incorporate individual

di�erences in the valuation of amenities. In both concepts a single set of amenities

(i.e. green space, rural living, outdoors, etc.) is formulated to explain the migration

�ows. However, individual migration motives di�er and personal preferences dictate

the relative importance of amenities.

Self-reported measures of satisfaction are increasingly used in studies dealing with

environmental attributes and non-economic factors (c.f. Van Praag and Baarsma, 2005;

MacKerron and Mourato, 2013; Brereton et al., 2008). Self-reported measures are,

however, not without their complications. Individual variations in the valuation of dif-

ferent options on the satisfaction likert scales could lead to problems with interpersonal

comparisons, as well as questionnaire context issues such as item placement. Much

of the research into the validity of self-reported satisfaction considers life-satisfaction

or well-being in general. Pavot et al. (1991) �nd evidence that individuals use sim-

ilar constructs of well-being by comparing individual assessments with peer-reviewed

assessments (see also Pavot and Diener, 2009). This means that assessments of well-

being between persons are comparable. Their study also deals with the item placement

issue, showing reliable results for single item well-being data and only a very small or

insigni�cant e�ect of item placement.

For the purpose of our study we use residential satisfaction of the living environment,

collected by WoON (Ministerie van Binnenlandze Zaken and Statistics Netherlands,

2015; Ministerie van Volkshuisvesting Ruimtelijke Ordening en Milieu, 2009). The

WoON dataset is composed of a three-yearly survey commissioned by the Dutch min-

istry of internal a�airs to assess housing quality and housing preferences, and includes

a sub-section on the residential environment. The data is collected at the individual

level and aggregated to the municipal level as a proxy for amenities. The municipal

level is the lowest level of spatial aggregation for which the respondent's location data

is available. In order to average the underlying likert data to aggregate municipality

scores, the individual items are assumed to be equidistant from each other. The averag-

ing of the data is necessary for the variable to be included in the model, but violation of

the equidistance assumption in the data could be problematic. Given the interpersonal
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validity of well-being data (Pavot et al., 1991), we do not expect this assumption to be

a problem.

The question in the survey is (on a �ve point Likert scale): �How satis�ed are

you with your residential environment?�. The questionnaire does not specify what is

meant by residential environment, but in the questionnaire it is preceded by a section

on the satisfaction with the dwelling, and followed by a section on satisfaction with

neighbourhood level interventions, implying a spatial scale between the dwelling and

the neighbourhood. The precise interpretation of the residential environment is left up

to the discretion of the respondent.

Following Balestra and Sultan (2013) we argue that residential satisfaction is an

outcome variable for those aspects that in�uence a resident's valuation of the residential

situation. Using individual self-reported residential quality instead of a pre-de�ned set

of characteristics means the di�erent personal preferences are included in the variable

itself. Combined with the utility model speci�ed by Partridge (2010) we argue that

an increased valuation of the residential situation correlated with higher in-migration

constitutes amenity migration.

Control Variables

First, we control for the urban � rural residential satisfaction e�ect identi�ed by Sørensen

(2014) by adding a dummy variable for degree of urbanization (Statistics Netherlands,

2014, categories 1 and 2: urban municipalities have 1500 addresses per km2 or more).

This dummy will help control for the discrepancy in experienced residential quality

between urban and rural areas. Given that rural areas generally have higher residen-

tial quality than urban areas, and that the overall tendency of migration �ows is still

towards urbanization, failing to control for the urban � rural di�erence means that

residential quality will function as a measure of rurality.

Second, we control for agglomeration e�ects derived from larger population sizes by

adding the log-transformed density per municipality. This measure captures the e�ect

of agglomeration that relatively large municipalities have, even in areas with no urban

centre. Given that the optimal bandwidth (see paragraph 4.3.2) is relatively small the

log of the density allows us to control for agglomeration e�ects beyond just the urban

dummy.

Third, we include a dummy variable for university cities to account for the large

number of students that universities attract.

The main model we estimate is



4.3. DATA AND MODEL SPECIFICATION 81

Ii = β0(ui, vi) +
∑

nz = 1βz(ui, vi)(L,R)iz + βgG+ ei (4.1)

where Ii is the sum of the crude in-migration per 1000 inhabitants for the period

2006-2012 at location i, β0 is the local estimator of the intercept, L is the labour

market growth per municipality, R is the residential quality in the municipality and

G are the three globally estimated variables, namely the rural � urban and university

cities dummies and the agglomeration e�ect control variable.

Model Calibration and Identi�cation Strategy

For this study we choose an adaptive bi-square speci�cation of the spatial weights ma-

trix. The adaptive approach can cope with the heterogeneity in the size of municipalities

in the Netherlands, so that in the case of large contiguous municipalities the bandwidth

will widen to allow for enough data points in the regression. Using the bi-square mod-

elling means that after a certain threshold (the bandwidth) the spatial weight of the

data points equals zero. The optimal bandwidth for the model is determined by run-

ning a series of models with bandwidths varying from all municipalities (414) down to

twenty-�ve at intervals of ten, decreasing the interval to one when approaching the min-

imum. We then choose the model which has the lowest Aikake's Information Criterion

(AICc) score (Brunsdon et al., 2002), in this case at 53 nearest neighbours (�gure 4.1).

The AICc provides a numerical estimate for the distance between the estimated model

and the unknown true model, and it accounts a penalty for the model's complexity. If

the AIC score of one model is su�ciently lower than the other (with 3 generally held

as the threshold), the model with the lowest score is to be preferred (ibid).

To test for the assumed spatial variability we follow the approach as employed by

Brunsdon et al. (2002) and Nilsson (2014). First, we estimate the model as a standard

OLS and map the residuals. We analyse if the residuals display spatial clustering

through a Moran's I analysis. If the residuals are found to be clustered we have reason

to believe that incorporating a spatial component into the model could improve the

estimation. Second, we estimate the same model in a GWR (using GWmodel Lu et al.,

2014). Since the estimates of the coe�cients are now the result of local regressions

we compare the AICc for the GWR with the AICc for the standard OLS and see if

the explained variance in the GWR is su�ciently greater in order to justify adding the

complexity of estimating the coe�cients locally. We also check if the local estimation

of the coe�cients of the individual explanatory variables can be justi�ed through an

improvement in the AICc (similar to Nilsson, 2014).
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Figure 4.1: AIC Model calibration

4.3.3 Data and Study Area

Given the precondition of a�uence in order for equilibrium-type migration patterns to

occur (Partridge, 2010), a relatively high level of development (or a�uence) is required

in the study area to compare the equilibrium and disequilibrium models of migration.

The data used in this chapter are from the Netherlands, which meets the a�uence

requirement. In addition, the Netherlands has a very rich set of data at low levels of

spatial aggregation (415 municipalities) collected through Statistics Netherlands (CBS).

One of the island municipalities (Schiermonnikoog) did not have residential quality data

available, meaning this municipality is omitted from the analyses. The municipalities

range in population size (2006) from 1130 to 743,100, with a mean of 39,450 and a

median of 25,060. The distribution is positively skewed, with most municipalities in the

lower ranges of population size, and four main population centres in the metropolitan

west of the Netherlands (Amsterdam, Rotterdam, Utrecht, The Hague) have population

sizes of over 250,000.

The municipal level plays an important role in housing policies and labour markets

(Knoben et al., 2011) and represents the smallest spatial scale at which national data

is available. In addition, previous studies indicate that the e�ects of spatial factors

in�uencing the quality of the living environment are largest close to these factors (dis-

tances smaller than a kilometre), but remain signi�cant for areas up to seven kilometres
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Table 4.1: Descriptive statistics

Urban Rural
Mean residential satisfaction 4.01 4.20
sd 0.14 0.17
Mean labour market growth 9.04 6.69
sd 5.80 5.31
Mean in-migrants per 1000 inhabitants 299.16 243.19
sd 82.10 63.18

(Daams et al., 2016). This result shows that a low level of spatial aggregation is nec-

essary for capturing di�erences in residential quality. Similarly, for the labour market

studies �nd that labour market e�ects are largest in close proximity to the area where

the change in the labour market occurs, but the e�ects extend over a large geographical

area (Hoogstra et al., 2011). In this study we use the municipal level of spatial aggrega-

tion since it will allow us to accommodate small scale di�erences in residential quality

and changes in the labour market without isolating these e�ects from their larger spatial

areas of in�uence.

Within the Netherlands, similar to many other developed countries, there are within

country di�erences in terms of population growth (Delfmann et al., 2017; Haartsen

and Venhorst, 2010), providing the necessary variance in the in-migration variable.

The main regions expecting population decline are found in peripheral areas of the

Netherlands, whereas the urban centres continue to grow. This is in line with the

di�erences in labour market growth between urban and rural regions (table 4.1). The

relatively small di�erence of 2.35 percent point can be explained by the fact that as a

proxy for functional labour markets the number of residents receiving an income per

municipality was used. This means that labour market growth in a city will also a�ect

the labour market growth in the surrounding (rural) municipalities and, because it more

accurately accounts for the functional area, average out the urban-rural di�erences.

However, the proximity of perceptually rural areas in the Netherlands (Haartsen

et al., 2003), combined with relatively large functional labour markets and good trans-

port networks (Hoogstra et al., 2011) should enable counter-urbanization. Rural resi-

dents are more satis�ed with their living environment (table 4.1), which is in line with

�ndings across the European Union (Sørensen, 2014). On the surface at least, relative

numbers of in-migrants appear not to respond to this discrepancy in amenity.
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4.4 Results

4.4.1 Data exploration

Figure 4.2 and table 4.2 show the correlations between the variables used in this chapter.

The correlation between residential satisfaction and the log of the density is negative,

re�ecting the urban � rural di�erences found by Sørensen (2014) and the need to con-

trol for this e�ect (paragraph 3.2.4). The other notable correlation from this initial

analysis is the positive correlation between the log of the density and the standardized

in-migration, showing that even after standardization by inhabitants, in-migration is

higher for more densely populated municipalities.

Figure 4.2: Pairwise correlations

Other notable results from the correlation matrix are relatively weak correlations

between labour market growth and in-migration as well as a weak and negative cor-

relation between residential quality and in-migration. Both weak correlations are in

line with the expectation of spatial heterogeneity in the links between in-migration and

labour market on the one side, and residential quality on the other side, meaning that

di�erences in the size and possibly sign of the correlations average out across the study

region.
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Table 4.2: Correlations among main variables (N=414)

Migration
(standardized)

Residential
satisfaction

Labour market
growth

Density
(log)

Migration (standardized) 1 -0.029 0.143 0.254
Residential satisfaction -0.029 1 -0.140 -0.416
Labour market growth 0.143 -0.140 1 0.144
Density (log) 0.254 -0.416 0.144 1

4.4.2 Model Estimation

As outlined in paragraph 4.3.2 we �rst run an OLS and show the residuals (�gure 4.3a;

model overview in table 4.3). The Moran's I cluster analysis shows a signi�cant positive

spatial clustering of the residuals for the OLS. The clustering of the residuals shows

that in some regions the model predominantly underestimates the in-migration (such

as in the north-east of the Netherlands), and in others the model predominantly over-

estimates in-migration. This violates the requirement that the residuals of the OLS are

independent and suggests that the model is not accounting for a spatial process present

in the data, which could be explained through the spatial sorting process and resul-

tant regional di�erences in the proportion of migration that can be explained through

residential quality or labour market growth.

As Brunsdon et al. (2002) state, the clustering of residuals is a �rst indication that

the OLS is not accounting for spatial heterogeneity in the results. Following Brunsdon

et al. (2002) we then run a GWR and perform the same analysis (�gure 4.3b). The

change in the Moran's I of the residuals from a signi�cantly positive clustering of the

residuals to no signi�cant clustering of the residual suggests that the GWR adequately

solves the problem of misspeci�cation of the OLS, which is a second indication of spatial

heterogeneity in the relationships.

Comparing the AICc scores for the GWR and the OLS (table 4.3) we see that

the GWR performs signi�cantly better than the OLS. The improvement in the AICc

shows that the complexity introduced in the model by allowing the coe�cients to vary

spatially is o�set by a more substantial improvement in the explanatory power of the

model. In addition, we �nd that the R2 increases from 0.13 in the OLS to 0.54 in the

GWR (median local value).

Looking more closely at the results from the OLS we see that labour market growth

is not a signi�cant predictor of in-migration, while residential quality has a positive

e�ect. The R2 of the OLS model is predictably low, consistent with the low pair-

wise correlations, and in line with the theory suggesting that a spatial heterogeneous

estimation would provide a better �t.
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Figure 4.3: Residual maps

a) OLS Residuals

b) GWR Residuals
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Table 4.3: OLS and GWR results (N=414)

OLS GWR
β t Low Medium High δ AIC

Residential
quality

410.9 2.95 -18.0 321.0 723.5 -2.38

se 139.4
Labour market
growth

7.9 1.86 -1284.1 371.3 2275.9 -14.17

se 4.2
Urbanisation
dummy

291.5 3.45 314.1

se 84.6 75.5
University
dummy

352.7 2.40 302.8

se 147.1 124.9
Density (log) 52.5 1.67 33.9
se 31.4 36.8
R2 0.13 0.54
AICc 6258.6 6129.8
The optimal kernel size for the GWR was 53 nearest neighbours

In the test for spatial variability we see that both the residential quality and the

labour market growth score negative results. This means that the AICc for the GWR

estimate of the explanatory variable is lower than the AICc for the alternative (�xed

slope) model. This shows that the correlations between in-migration and both labour

market growth and residential quality are spatially heterogeneous, and therefore, global

models are un�t for analysing both labour market growth and residential quality and

their link with in-migration. Relating back to the research question, these results show

that the links between residential quality, the labour market, and in-migration are

indeed spatially heterogeneous.

Figures 4.4a and 4.4b display the spatial variability of the coe�cients of labour

market growth and residential quality. Since the GWR estimates regional variations

in coe�cient, the results shown in these maps are the local values of these coe�cients,

coe�cient surfaces. The dark blue areas show a negative correlation between the left

hand side (LHS) variable, in-migration, and the right hand side (RHS) variable, labour

market growth (�gure 4.4a), or residential quality (�gure 4.4b), whereas the lighter

areas suggest a positive correlation.

Due to the construction of the GWR (estimating local regressions at each data point

in the sample), the results represent a series of tests of the same hypothesis (Byrne et al.,

2009). This means that the locally estimated t-statistic for the coe�cients shown in
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Figure 4.4: Coe�cient surface maps

a) Coe�cient surface labour market

b) Coe�cient surface residential satisfaction
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�gures 4.4a and 4.4b needs to be adjusted accordingly. We employ the Benjamini

and Yekutieli procedure (Benjamini and Yekutieli, 2001) controlling for false discovery

rates, since this also accounts for the expected local dependence of the estimates of

the GWR (Tobler, 1970). The false discovery rates are obtained through the fdrtool

package (Klaus and Strimmer, 2015).

The results are presented in �gures 4.5a and 4.5b for the main variables under con-

sideration. In these �gures, the dark grey areas correspond with areas with a signi�cant

and negative coe�cient, and the light grey areas correspond with signi�cant and positive

coe�cients. In-migration in the western part of the Netherlands correlates positively

with labour market growth mainly in the southern part of the metropolitan area. This

is in line with the speci�cation and analysis of the disequilibrium model and �ndings

listed in Storper and Scott (2009), where the population in metropolitan regions grows

in response to labour market growth. However, it does not negate the hypothesis of

the equilibrium model of migration, since the utility function speci�ed by Partridge

(2010) allows for labour market migration in addition to amenity driven migration.

Indeed, throughout the metropolitan Randstad, in-migration correlates positively with

residential quality. The coe�cients for residential quality are positively associated with

in-migration around the national park of the Veluwe (in the centre of the Netherlands),

and negatively correlated around the area of Zwolle. The coe�cients for labour market

growth are signi�cantly negative in rural areas in the south of the provinces of Drenthe

and Fryslân, and on three of the Dutch Wadden islands �gures 4.4a and 4.4b).

Local regressions are known to be sensitive to local collinearity (Wheeler and Tiefels-

dorf, 2005) even if the variables do not display such issues globally. To check for these,

the local condition numbers of the cross product matrices can be examined. Although

the adaptive bandwidth measure is applied in this study (Brunsdon et al., 2012) we

check the local condition numbers for any problematic values. Belsley et al. (2005) es-

tablish that any values over 30 are problematic, while Brunsdon et al. (2012) maintain a

stricter number of 20. Figure 4.6 shows the local condition numbers for our model, with

dark blue areas corresponding with low condition numbers, and light areas with higher

condition numbers. The map shows that local condition numbers do vary across the

Netherlands, with the eastern areas of the Netherlands showing up particularly high.

However, the local condition numbers mostly stay below 10 (and do not exceed 10.3),

showing that local collinearity should not be a problem. Figures 4.7a and 4.7b show

the local VIF scores with dark blue corresponding with low VIF scores and light areas

with higher VIF scores, and although the spatial pattern is slightly di�erent (regions in

the north and south score higher) the local VIF scores are all in the acceptable range

(lower than 3). The only notable exception are the VIF scores for the log of the density
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Figure 4.5: Positive and negative signi�cant coe�cients after correction

a) Labour Market Growth

b) Residential Quality
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control variable in the metropolitan west of the Netherlands which are very slightly

above 3.

Figure 4.6: Local condition numbers

4.4.3 Endogeneity

In our chapter we operationalize amenities through residential satisfaction in order to

prevent subjecting our results to a pre-de�ned set of characteristics associated with

quality of the living environment (see paragraph 4.3.2). This does, however, invoke the

possibility that residential satisfaction is in�uenced by in-migration. One example could

be that residential satisfaction is negatively in�uenced by the advent of newcomers, or

conversely positively in�uenced by a perceived revival of an area. We test for this pro-

cess by adding the di�erence in residential satisfaction between 2006 and 2012 to the

model. If certain areas were more welcoming to newcomers, and others more hostile,

we would expect to see a signi�cant improvement in the AICc in the test for spatial

variability. In our test the score for spatial variability shows a positive outcome (dif-

ference in AICc=22.8), meaning the correlation is not spatially heterogeneous and we

can reject the idea of more welcoming or more hostile regions. In addition, we tested

whether in-migration correlated with residential satisfaction in a mixed GWR. Esti-

mated globally, the di�erence in residential satisfaction is insigni�cant (t=0.89). Both

globally and locally estimated, the di�erence in residential satisfaction is not correlated
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with the simultaneous in-migration, meaning that the original model speci�cation is

not in�uenced by either a negative or a positive e�ect of newcomers in the area.

Figure 4.7: Local VIFs

a) Labour Market Growth

b) Residential Quality
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4.4.4 Metropolitan E�ect on In-migration

The presence of the four major urban centres in this region combining to form one

metropolitan region could mean that the processes of in-migration are inherently di�er-

ent for this region. This could mean that in the mGWR test for spatial heterogeneity

the spatial di�erences are merely a re�ection of a metropolitan versus non-metropolitan

dichotomy. To test for this unobservable metropolitan characteristic, three additional

GWR models were run with a metropolitan dummy (one with just the two western

provinces of Noord-Holland and Zuid-Holland, one with three provinces, the original

two and Utrecht, and one with three provinces, the original two and Zeeland). For

all three models the metropolitan dummy is insigni�cant. The models were re-run

without the urban dummy in the original model, given the similarity of the urban and

metropolitan dummy. This did not change the results. We can therefore reject the hy-

pothesis that there is an unobservable metropolitan e�ect in the Western Netherlands

in�uencing the results in the original model.

4.5 Conclusion

In this chapter we investigate the spatial heterogeneity in factors in�uencing in-migration.

The disequilibrium model of migration predicts that, since migration is the spatial

restoration of a labour market disequilibrium, labour market growth correlates posi-

tively with migration. However, the competing equilibrium model of migration argues

that choosing a close proximity to amenities represents a trade-o� between amenities

and returns to labour (Partridge, 2010). This means that returns to labour is one of a

number of factors in�uencing migration, with the other factors grouped under amenities.

Furthermore, on smaller spatial scales empirical evidence shows that the importance of

amenities and labour market considerations is not homogenous between people (Bijker,

2013). From this it follows that people driven by di�erent migration motives select

di�erent regions, which in turn implies that the importance of labour market character-

istics as well as of residential quality (or amenities) in migration destination selection

varies across regions (c.f. Niedomysl, 2011; Storper and Scott, 2009). However, most

empirical work consists of smaller qualitative studies exploring in depth the place-based

di�erences (see for example Bijker, 2013) or large scale quantitative work focusing on

macro processes, but sacri�cing within-region variation (c.f. Crozet, 2004).

In this study we synthesise these two approaches by accounting for both the re-

gional variation in the importance of each factor in migration destination selection,

while running a nation-wide analysis in a nation-wide study. We estimate the correla-
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tion of labour market growth and amenities with in-migration through a geographically

weighted regression (GWR). This method allows us to estimate local variations in the

importance of the in�uence of labour market characteristics as well as the in�uence

of residential quality on regional in-migration. A particular focus of this study is to

examine whether there is spatial heterogeneity in the in�uence of labour market char-

acteristics and residential quality as a proxy for amenities.

The results in this chapter underline the theoretical assumptions and small scale

qualitative work in that it shows that allowing for spatial variability in the explanatory

variables signi�cantly improves the estimated model. These �ndings suggest that there

is signi�cant spatial heterogeneity in the importance of residential quality as well as of

labour market growth in explaining regional in-migration, even within a small country

such as the Netherlands. Especially in the northern, eastern, and south eastern part

of the Netherlands, the results of this study show that there are variations in how the

explanatory variables a�ect regional in-migration.

The results from our chapter show that in analysing the spatial patterns of migra-

tion across the Netherlands, the processes attracting migrants are not constant across

regions. The study does not address the question of what determines the variations in

sign and size of the coe�cients, this is left for further research.

This study expands on research into attracting in-migrants in three ways. First,

contrary to traditional regional studies of in-migration, in our study we allow for spatial

heterogeneity in the importance of factors in�uencing migration. Second, while allowing

for this variation, we maintain a nationwide study area. By not limiting our study to,

for instance, inter-urban or rural-urban migration, we can test for variations across as

well as within di�erent types of regions providing a more complete picture of within

country migration. Third, in this study we use a self-reported measure of amenities,

rather than prede�ned spatial elements. In doing so, we improve the estimation of

regional amenities allowing for a more accurate analysis of the spatial variations in the

importance of (experienced) amenities.

From a policy perspective, the heterogeneity in the correlation between labour mar-

ket growth, residential quality and in-migration (including negative correlation coe�-

cients) identi�ed in our study shows that debates on regional population growth and

population decline require allowing for the region's speci�c context. This could suggest

that a place-based approach towards regional growth policy in general, and population

change more speci�cally, may be appropriate in many cases.

The spatial heterogeneity demonstrated in this chapter opens up several avenues

of research. As mentioned before, this chapter does not address the underlying causes

of the heterogeneity in determinants of in-migration. Answering the question why
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residential quality in certain regions is positively related to in migration and negatively

in other regions is a logical next step in research that would also help inform local policy

makers understand which regional factors contribute to in-migration.

Furthermore, the current study deals with residential quality and the labour mar-

ket at an aggregate level (the municipality). As stated in paragraph 2.2, di�erences

in individual (or household) socio-economic status and position in the life-course are

known to a�ect the valuation of environmental characteristics and the utility derived

from them. Extending the current model to include individual factors such as house-

hold composition, level of education, (changes in) employment status (Venhorst et al.,

2010), life-course events (Halfacree et al., 1998), and levels of aspiration (Stutzer, 2004)

could foster a better understanding of interpersonal heterogeneity of factors determining

migration destination selection.

Finally, this chapter deals with the migration destination selection with a focus on

the destination region. A further extension of the current model could be the estima-

tion of a spatially heterogeneous Poisson model including both origin and destination

data, allowing for the control of spatial interaction e�ects (see Dennett and Wilson,

2013). Controlling for spatial interaction e�ects would provide further insights into the

determinants of migration related population growth in study areas containing large

di�erences in population sizes.
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Chapter 5

Occupant well-being and house values

Abstract

5.1 Introduction

Hedonic models popularised by Rosen (1974) and others are fundamental to analysis

of prices in markets for di�erentiated commodities. In his paper, Rosen states that if

�goods can be treated as tied packages of characteristics, observed market prices are

also comparable on those terms.� In hedonic models of house prices, these characteris-

tics generally deal with characteristics of the property, and characteristics of the local

environment. Treating houses as di�erentiated products, the transaction price paid for

the house is a function of observed and unobserved characteristics of the house.

Unobserved characteristics pose di�culties in the estimation of the parameters of

hedonic models, which requires data on all relevant characteristics of the product as

noted in Bajari and Benkard (2005). Obtaining accurate estimates of the contribution

to value of individual characteristics of properties relies on the assumption that the

model is estimated using data on all characteristics, or at least that the unobserved

characteristics are orthogonal to the characteristics used in the model. So long as these

assumptions hold, the estimates obtained through a hedonic price model remain un-

biased. However, if the unobserved characteristics are correlated with the observed

characteristics, then the estimates of the contribution to value of the observed charac-

teristics might be biased. Moreover, if these unobserved characteristics contain regional

attributes, the model's residuals will be spatially correlated, violating the model's as-

sumed independence of observations.

Recent progress in the �eld of happiness studies suggests an approach that might

address some of these problems. Happiness as a measure of utility has been used in

97
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the �eld of economics since the seminal paper of Easterlin (1974), although until very

recently the validity of measuring happiness was a hotly debated topic. Contributions

by Diener and Suh (1997) and Veenhoven (2012) show that measures of self-reported

happiness on the whole �measure what they set out to measure�. This means that, fol-

lowing Frey and Stutzer (2002), rather than limiting studies to the observable choices

made by individuals (e.g. moving house, purchasing decisions), incorporating measures

of happiness allows for the study of utility in situ. We argue that the interpretation

of happiness as a measure of utility means it can be used to estimate the value of

unobservable structure or neighbourhood attributes. Interpreting happiness as a mea-

sure of well-being, a higher level of happiness implies that (ceteris paribus) a person is

deriving greater bene�t from their life-situation, including living in a certain house or

neighbourhood. Including subjective well-being (SWB) in the hedonic price function

as a measure of unobserved attributes will then improve the estimation of the hedonic

price function.

This paper is not the �rst to use SWB as a measure of unobserved utility. Previously,

Goetzke and Islam (2017) used measures of SWB to identify deviations from a spatial

equilibrium of utility. The basis of their analysis is that in equilibrium SWB would

be equal across space. They show, controlling for individual level variables, that there

is evidence of a spatial disequilibrium with marginal rates of substitution of around

$16,000 to move from regions with the lowest values to the mean. In addition, Goetzke

and Islam (2017) �nd that positive deviations from spatial equilibrium in SWB are

associated with higher subsequent in-migration.

The link between neighbourhood location or housing characteristics and SWB has

motivated several applications of SWB in the analysis of residential location or housing

markets. For example, Stutzer and Frey (2008) examine the association between SWB

and time spent commuting, and �nd a consistently negative relationship. Standard

urban economic theory would suggest that increased commuting time is the implicit

price paid for access to better labour markets or housing, and that in equilibrium

the utility (and possibly the SWB) would be equal at all locations. They label the

negative association as the �paradox of commuting� and o�er some possible explanations

including intra-household bargaining and frictions that keep households from reaching

equilibrium. Dickerson et al. (2014) tackle this paradox econometrically, suggesting

that while the association is negative and precisely estimated in pooled ordered logit

models of SWB, the situation is less clear using �xed-e�ects or more exotic estimation

techniques. Using these alternative estimation methods does not reverse the sign of the

estimated relationship, but the magnitude is reduced and the variance of the estimator

increased su�ciently so that we cannot say that the association is not zero, as theory
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might predict.

Other studies examine a more direct association between SWB and housing or neigh-

bourhood characteristics. Foye (2017) is concerned with the impact of the living space

provided by a house on the SWB of the occupants. He �nds that increased living space

is associated with increased SWB, and intriguingly that this relationship is gender-

dependent. Cattaneo et al. (2009) evaluate the power of a project to improve the

quality of slum housing in Mexico. Again focusing on SWB as the outcome measure,

they apply a careful experimental design and discover that the improvements in house

quality increase maternal life satisfaction and decrease stress. Ferreira and Moro (2010)

also consider measured SWB as the outcome, in this case of environmental attributes,

while they control for house prices.

The approach we take is di�erent, focusing on the ability of measures of SWB

and emotional a�ect to provide information about the unobserved or idiosyncratically-

valued structure and neighbourhood attributes. Our analysis contributes to the litera-

ture on hedonic price estimation in two ways. First, we aim to show that including a

direct measure of happiness on the right hand side of the hedonic price function helps

control for unobserved variables at the individual household level. A positive and signif-

icant coe�cient for happiness, with transaction price as the dependent variable, shows

that a higher expressed level of SWB corresponds to higher transaction price paid by

the owner. These deviations could correlate with things such as curb appeal, odours,

and proximity to friends and family.

In addition to the individual unobserved attributes of the dwelling, the second contri-

bution of this paper is to estimate the impact of unobserved neighbourhood e�ects, such

as proximity of friends or quality of local public facilities. Using a spatial lag speci�ca-

tion of the happiness variable, a positive and signi�cant coe�cient for lagged happiness

would mean that higher utility in the neighbourhood, controlling for higher individual

utility, corresponds to a higher transaction price. Together, these two speci�cations

separate the e�ects on the transaction price of individual and local neighbourhood at-

tributes that are approximately measured by expressed SWB. The outcomes provide a

�rst estimate of the ratio of the individual and neighbourhood unobserved e�ects.

To obtain our estimates, we employ the spatial model developed by Kelejian and

Prucha (2010) which allows us to incorporate a spatial econometric speci�cation, as

well as to explicitly control for possible endogeneity between the measure of occupant

SWB and the transaction price. We adjust for the endogeneity of happiness and the

(log of the) transaction price using an instrumental variables approach. We use the

package 'sphet' in R to estimate the spatial models, discussed in Piras (2010).

The data we use in this study consists of a large scale (95,413 individuals) multi-
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generation biobank survey called Lifelines, the data-collection run used in this study

was collected between 2006 and 2012 and focuses on the North of the Netherlands.

The survey contains individuals' place of residence (addresses) and a large number of

individual variables, including health, well-being, socio-economic status, and various

psychometrics. From this study we obtain the residential locations of individuals and

individual responses to questions relating to subjective well-being and positive and

negative a�ect. These are then combined with data from the Dutch realtor associa-

tion (NVM) which contains information on around 70% of real-estate transactions as

described in Brounen and Kok (2011). The NVM dataset provides real-estate charac-

teristics, such as transaction price and date, numbers of rooms, bathrooms, and size

of property and plot. Finally, we add neighbourhood data from Statistics Netherlands

(CBS) and neighbourhood crime data from the National Police.

5.2 Hedonic analysis with unmeasured attributes

Housing is a heterogeneous good consisting of varying quantities of attributes, which

makes measurement of value and analysis of demand more di�cult, as discussed in

Sheppard (1999). Hedonic models allow the estimation of prices at the level of the

relatively homogeneous component attributes (the implicit markets), facilitating valu-

ation and analysis of the heterogeneous individual properties. The hedonic prices of

these characteristics depend upon the household's willingness-to-pay (determined by

the household's preferences and income) and the costs of bringing to market structures

for sale, whether through new production or resale of existing structures.

There are two problems that arise from unobserved factors when estimating a he-

donic price function. First, not all attributes related to the house or immediate neigh-

bourhood are directly measurable, as discussed in Suparman et al. (2014). Second, as

discussed in Niedomysl (2011), individual household preferences are di�cult to mea-

sure or control for, which may be required if we are using data arising from diverse

households in many communities.

The nature of these markets, as discussed by Bockstael and McConnell (2007), with

properties that are structurally di�erent and in di�erent locations results in (at least)

two sources of omitted variable bias: omitted variables related to the property or the

buyers alone, and omitted variables related to the neighbourhood or environment. The

�rst category of omitted variables contains those housing characteristics that are not

usually measured but that do in�uence the price of the house. Data on some attributes

such as noise and smell, might be available (perhaps through proxies) for larger sources
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of nuisance, e.g. airports or recycling stations as discussed in Van Praag and Baarsma

(2005) and Anselin and Lozano-Gracia (2008). For more modest sources, data are rarely

available, or are time (and occupant) dependent, and very local in the extent of impact.

Beyond these localised external e�ects, structure design and layout may enhance

the well-being of occupants but be di�cult to measure or quantify even though they

are readily observed by a prospective buyer. For such subjective considerations it

might be expected that di�erent combinations of attributes lead to di�erent outcomes

as discussed in Helbich et al. (2014). These property-level unobserved characteristics

could signi�cantly in�uence price, and, more importantly, they could be related to other

measured attributes: the popularity of certain features (e.g. a kitchen island, double

garage) are not time-invariant, implying a correlation with building period, property

age, and other features such as insulation or maintenance status. In short, these speci�c

and frequently unrecorded property features are unlikely to be orthogonal to the other

factors included in the model.

A second category of unobserved attributes relates to the situation of the property

within a wider region. Similar to the unobservable structural characteristics of the

house, the location of each house is an important determinant of the price of the prop-

erty. While the location of the house with respect to labour market opportunities is

the central determinant of property values as noted by Tomkins et al. (1998), disameni-

ties such as pollution and crime can result in lower transaction prices as found by Van

Praag and Baarsma (2005) and Anselin and Lozano-Gracia (2008). Analogous to the

unrecorded characteristics of properties mentioned above, unrecorded or di�cult-to-

observe features of the residential neighbourhood can alter household well-being within

that neighbourhood. Indeed Tivadar and Jayet (2019) argue that di�erentiation in

willingness to pay for (local) amenities between more and less a�uent buyers a�ects

property values at the neighbourhood level. In their model of urban house price pat-

terns, local amenities have a long term e�ect on house prices which in turn contributes

to the generation of new amenities valued more speci�cally by wealthier individuals.

Even when local neighbourhood attributes are relatively well known, data availabil-

ity can be poor, as noted by Jim and Chen (2009). Cheshire and Sheppard (2004b) and

Panduro et al. (2018) found that local amenities such as parks and the quality of schools

a�ect observed transaction prices. Not all parks and open spaces are equivalent, nor

is it easy to discern ex ante which speci�c amenities will a�ect transaction prices. For

example, the report presented in Lloyds Bank (2016) introduced the �Waitrose e�ect�

and found that proximity to supermarket chains could lead to price premia ranging

from about one to nearly 39 thousand pounds, depending on which supermarket chain

was located nearest a property. Price premia also varied from one region to the next.
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Grislain-Letrémy and Katossky (2014) �nd a similar variation regarding proximity to

hazardous industrial facilities between three French cities, concluding that it is likely

that dissimilarities in neighbourhoods and perceived risk likely explain the variation.

The heterogeneity of these impacts suggests that the value of some amenities will be

highly location-speci�c, while others may a�ect much larger regions. At the very local

scale, Fleming et al. (2018) show that reducing daily sunlight hours as a result of neigh-

bourhood development in Wellington, New Zealand, is associated with a non-trivial

decline in property values. Taking a more regional focus, regional image or regional

branding can in�uence how attractive a region is as a destination for a household as

noted by Rijnks and Strijker (2013) and Haartsen et al. (2003). These perceptions of

an area interact with a variety of factors varying from individual residential history, to

life course stages, and sense of place as discussed in Thissen et al. (2010).

Recent developments in research on spatial heterogeneity suggest that both the

correlation between local amenities and desirability of the location (noted in Rijnks

et al., 2018) and the correlation between property characteristics and desirability of

the property (discussed in Helbich et al., 2014) might be spatially non-stationary. This

spatial non-stationarity of the coe�cients most likely results from an omitted spatial

variable interacting with the variables of interest, as discussed in Billé et al. (2017).

For cross-sectional studies, the most common approach is the use of regional proxies

(e.g. presence of forests and lakes) and regional dummies. Abbott and Klaiber (2011)

are critical of the use of regional indicators at relatively small levels of spatial disag-

gregation for two reasons. First, they inhibit the ability to �nd spatial e�ects at scales

smaller than those of the variables and, second, they capture some of the spatial e�ects

of amenities at larger spatial scales meaning that the measured capitalisation is lower

than the real capitalisation of these amenities.

A second method used to control for unobserved spatially autocorrelated e�ects is

the use of spatial econometric models. Spatial Error models introduce a spatial compo-

nent in the error term of a general linear model, and estimate the coe�cients through

maximum likelihood as discussed in Halleck Vega and Elhorst (2015). The spatial com-

ponent in the error term represents a spatial process that is otherwise unaccounted

for in the model. Although OLS estimates remain unbiased even when a spatial error

model would be appropriate, the standard errors obtained are ine�cient. This is cor-

rected by using a spatial error model. The drawback of using this type of modelling is

that the Spatial Error model provides no further information on the unaccounted for

spatial process, other than its existence. In addition, because the Spatial Error model

is estimated globally, it accounts for spatially autocorrelated individual variations in,

for instance, preferences for amenities, through the model's error term.
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5.3 Subjective well-being and unobserved amenities

One solution to the problem of unobserved or unmeasured amenities and spatial ef-

fects in cross-sectional studies is the inclusion of a proxy for these variables. Recent

progress in research into happiness by inter alia Veenhoven (2012) and Diener and Suh

(1997) suggests that SWB could be a reasonable proxy for the utility impacts of these

unobserved factors.

The use of self-reported measures of happiness and SWB has been widespread in

psychology has increased in the �eld of economics. Frey and Stutzer (2002) identify

a number of bene�ts to using happiness as a complement to income in the economics

literature, starting with Easterlin (1974) who examined the cross-sectional and longitu-

dinal association between income and happiness. The analysis revealed that, although

correlated cross-sectionally, income and happiness were not closely related in longi-

tudinal studies. This �Easterlin paradox� suggested a conceptual separation between

income and happiness, and required a nuanced use of SWB as a measure of utility. As

suggested by Sen (1987) and Frey (2004), individual utility may be best thought of as

being determined by consequential utility (resulting from conventional choice among

alternatives) and procedural utility that is derived or emerges from a process, irrespec-

tive of the choice made. Some important attributes of housing consumption such as

social capital and the external amenity derived from friendships and familiarity with

the neighbourhood may emerge from such processes.

As noted above, while studies have examined the relationship between happiness

and housing consumption, researchers do not agree about the positions of happiness

and home-ownership relative to each other. Ferreira and Moro (2010) estimate the

impacts of environmental factors on well-being, while controlling for municipal real-

estate valuation on the right hand side. This interpretation of housing prices implies

that the environmental factors which contribute to the utility derived by the residents

is not fully re�ected in the hedonic valuation of the property. The authors argue

that market imperfections and imperfect information explain this discrepancy. In their

analysis, they �nd no e�ect of housing prices on well-being (it is only included as a

control and not as the main variable of interest). However, there are a number of

limitations that could contribute to di�culties in estimating the relationship between

house prices and subjective well-being, varying from the use of average house prices

for the region (as opposed to individual structure price) and collinearity arising from

inclusion of both income and house price on the right hand side.

The implied assumption that higher average neighbourhood house prices will, ceteris

paribus, increase happiness seems questionable as suggested in Luttmer (2005). Revers-
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ing this problem, Cattaneo et al. (2009) show that government schemes to improve the

quality of the dwelling have a positive e�ect on life-satisfaction in Mexico. This is in

line with the theoretical expectations outlined in this paper where an improvement in

the dwelling increases the overall utility derived from housing characteristics by that

individual, and as the transaction incurs no �nancial costs on the home owner, the

overall result is to improve SWB.

In this paper we set out to generalize this approach to include unobservable housing

characteristics and unobserved neighbourhood characteristics. The results presented

in Cattaneo et al. (2009), re�ect a special case where the government intervened to

improve the quality of the housing, but in theory, the same principle applies to all

housing characteristics.

We expect that happiness accounts for the utility that individuals derive from living

in a certain dwelling which is not otherwise accounted for in the explanatory vari-

ables; occupant SWB captures the bene�cial impact of unobserved characteristics of

the dwelling and is positively associated with transaction prices. However, the charac-

teristics of the neighbourhood play an important role in the utility derived from living

in a certain place. If certain neighbourhoods provide higher levels of utility (ceteris

paribus) to their residents, this means that regional happiness would be positively as-

sociated with the transaction prices in certain areas. Using spatially lagged functions

of happiness, this paper aims to disentangle individual unobservable characteristics,

related to the dwelling itself, and regional unobservable characteristics.

There are three potential pathways that, in theory, provide a link between measured

levels of subjective well-being and the market value of residential property. These are

not necessarily mutually exclusive but do involve di�erences in interpretation of the

responses to surveys of subjective well-being as well as understanding of the mechanisms

through which the value of structure and neighbourhood attributes are capitalised into

house prices.

The pathways are that �rst, measured levels of subjective well-being (SWB) may di-

rectly proxy for desirable amenities of a structure or neighbourhood. If these attributes

are observable to potential buyers when directly viewing the property, then buyers can

condition their willingness to pay on the levels of such attributes present.

This is similar to the relationship identi�ed in Oswald and Wu (2011). Working

with health survey data from US states, they show that state-speci�c di�erentials in

measured SWB correlate very well with quality-of-life rankings of US states presented

in Gabriel et al. (2003). These rankings, in turn, are based on the identi�cation of

compensating variation in housing costs and incomes. The essential idea is that higher

quality of life is associated with those states having high house prices relative to prevail-



5.3. SUBJECTIVE WELL-BEING AND UNOBSERVED AMENITIES 105

ing income levels. The higher quality of life attracts migration into the area resulting

in higher house prices, and the di�erential in house prices is a compensating variation

for the attractive features of life in that location. Oswald and Wu (2011) �nd that

state-speci�c di�erences in subjective well being are signi�cantly correlated with these

objectively measured compensating variations, interpreted as the �non-income elements

of human well-being�. This relationship, applied to the level of the individual property,

would allow for interpreting occupant subjective well-being as a proxy for important

attributes available at that location.

One might object that the presence of desirable but unobserved attributes alone

would be unlikely to increase �nal utility, and hence unlikely to increase SWB, if the

price that must be paid for them is high. In this sense unobserved attributes may be no

di�erent to other structure or neighbourhood characteristics. Plot size, for example, is

reasonably regarded as a desirable characteristic of residential property. Plot size also

generally increases as we move from the urban centre towards the urban periphery. This

is a feature of equilibrium where the household consumes more land in locations where

land is relatively less expensive. It does not imply that the household has achieved

a higher level of utility, and indeed in an urban model we would expect the level of

utility achieved to be invariant across locations for a given income class as discussed

in Ballas and Tranmer (2012) and Goetzke and Islam (2017). If we think of SWB as a

measurement of the achieved utility level and if we did not have observations on plot

size, it might be argued to be a mistake to take expressed SWB as a �proxy� for plot

size.

A second pathway is that a household may purchase a property with an ex ante

expectation about the level of some amenities that might be experienced upon occu-

pation, and the price they pay re�ects this expectation. When the ex post outcome is

known, those households whose expectations are exceeded may experience an increase

in SWB due to this fortunate outcome. As a result, the price required to induce them

to sell the property would increase and the increased SWB would provide a proxy for

this unexpectedly high level of amenity.

Finally, a third pathway is that there may be some levels of amenity that emerge

during the course of living in the property. An example of such emergent attributes

would be the social capital that a household accumulates while living in a community.

They learn whom to trust, who can be relied upon for advice about activities in the

community, and come to identify persons with whom they can enjoy these activities.

One of the �rst papers to illustrate the existence of this e�ect was the interesting

paper of Dipasquale and Glaeser (1999). The focus of their analysis is to identify the

extent to which owner-occupants of residential property tend to devote more resources
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towards investing in social capital than renters. Mindful of the fact that home own-

ership itself can increase moving costs and lead households to remain longer in the

community, they analyse the separate contribution of duration of residence on social

capital formation. They �nd that the e�ect of increased duration of residence, separate

from owner-occupation itself, contributes as much as 60% to 90% of the increased social

capital formation among owner-occupants.

As noted by Glaeser (2002), this social capital is valuable and can be expected to

rise and fall over the course of the life cycle. In the speci�c context of housing markets,

Hilber (2010) �nds that direct measures of social capital are greater in communities

and neighbourhoods with an inelastic supply of housing, suggesting that stability of

residence in the community encourages social capital accumulation. His analysis shows

that increases in social capital are associated with increases in house prices and this,

in turn, a�ects who will choose to live in the community. Fu (2005) also �nds evidence

that social and cultural capital is re�ected in house prices, although the data used are

less detailed and the analysis somewhat less robust.

Combined, these studies suggest that accumulation of social capital is an important

contributor to household well-being and an ongoing component of life in communities.

As this process proceeds, the aggregate level of social capital in the neighbourhood

emerges and is capitalised into house prices. This increased availability of social capital

may be measured indirectly by the increased subjective well-being of households in the

area.

While the �rst pathway discussed above is more or less static, the other two pathways

imply that SWB should be increasing over time as a household continues to reside in

the community.

5.4 Data and empirical strategy

Data

The two main datasets used in this study are from the Lifelines Biobank study and

the Dutch Association of Realtors and Appraisers (NVM) data on real-estate trans-

actions. The Lifelines Biobank is a multi-generational cohort study used to assess

multi-morbidity and multi-generational health in the North of the Netherlands (dis-

cussed in more detail in Scholtens et al., 2015)). Figure 5.1 illustrates the region from

which the data were collected.

In addition to the Lifelines and NVM data, we make use of data from Dutch National

Statistics to obtain population density and the share of population with a non-western
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Figure 5.1: The north of the Netherlands

heritage. Table 5.1 lists and describes the variables used in the analysis, along with the

source of the data and the measurement level of the variables.
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Table 5.1: Variables used in analysis

Variable Source Measurement
level

Description

Ln(�oor area) NVM Property Natural log of �oorspace in the house, natural numbers,
missings deleted.

Ln(plotsize) NVM Property Natural log of one plus square metres plot size, natural
numbers, missings deleted.

Ln(rooms) NVM Property Natural log of the number of rooms

Ln(bathrooms) NVM Property Natural log of the number of bathrooms

Balcony NVM Property Dummy indicating presence of one or more balconies

Parking NVM Property Dummy for private parking 1=yes

Basement NVM Property Dummy for basement 1=yes

Attic NVM Property Dummy for attic 1=yes (in other markets called a �Loft�
space)

Under roof NVM Property Dummy for under roof storage area 1=yes (in other mar-
kets called an �Attic� space)

Monument NVM Property Dummy for listed building 1=yes

Monumental NVM Property Dummy for monumental appearance (assessed by realtor)
1=yes

Maintin NVM Property Quality of maintenance indoors (assessed by realtor)
1=poor through 9=excellent

Maintout NVM Property Quality of maintenance outdoors (assessed by realtor)
1=poor through 9=excellent

Continued on next page
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... continued from previous page:
Variable Source Measurement

level
Description

Insulation NVM Property Measurement of level of insulation (assessed by realtor),
0= no insulation, 1= one type of insulation, 5= fully
insulated

Ln(urban distance) CBS Property Natural log of distance from property to centroid of near-
est major municipal area.

Continued on next page
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... continued from previous page:
Variable Source Measurement

level
Description

upto1905 NVM Property Building period for the property (dummies), reference
category is built between 2000 and 2012.

upto1930 NVM Property
upto1944 NVM Property
upto1959 NVM Property
upto1970 NVM Property
upto1980 NVM Property
upto1990 NVM Property
upto2000 NVM Property

Ln(density) CBS Municipality Natural log of population per square kilometre, at the
municipal level.

Ln(foreign) CBS Municipality Natural log of 1 + percentage of population with a non-
western background.

Ln(burglary) Politie Municipality Natural log of 1 + number of burglaries per 10,000 in-
habitants in a municipality (2012), published by Dutch
Police.

Ln(well-being) Lifelines Individual Natural log of 1 + RAND-36 survey tool, component:
Emotional well-being.

Ln(positive a�ect) Lifelines Individual Natural log of 1 + PANAS Positive a�ect scale.

Lag Ln(well-being) Lifelines Individual Spatial lagged value of natural log of 1 + emotional well-
being.

Continued on next page
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... continued from previous page:
Variable Source Measurement

level
Description

y2000 NVM Property Transaction year indicators, reference category is 2012.
y2001 NVM Property
y2002 NVM Property
y2003 NVM Property
y2004 NVM Property
y2005 NVM Property
y2006 NVM Property
y2007 NVM Property
y2008 NVM Property
y2009 NVM Property
y2010 NVM Property
y2011 NVM Property
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Data collection of the initial survey started in 2006, with data included in this survey

up to and including 2012. There were three ways individuals could join the study. First,

individuals aged 25 to 50 were approached through their general practitioner, resulting

in a 24.5 per cent response rate. Those who participated were then requested to list their

immediate family, who were subsequently invited. This second set yielded a response

rate of 70.2 per cent. Finally, individuals who were not personally approached could

enlist through a general website.

The data we use in this study are from the initial data release of 2013 with data

from the baseline questionnaire which was administered to all individuals when they

joined the study, comprising a total of 95,413 individuals. Klijs et al. (2015) report

that the study is broadly representative of the population in the North of the Nether-

lands, with minor di�erences in gender composition (slightly higher percentage of female

participants) and middle-aged individuals (as per the original survey characteristics).

The data from the Lifelines questionnaire are matched with real-estate transaction

data from the NVM. The NVM data provide information on the most recent transac-

tions for 153,030 properties in the years 2000-2012 in the North of the Netherlands. As

Brounen and Kok (2011) note, the NVM dataset covers about 70 per cent of the Dutch

private real estate market with Debrezion et al. (2011) stating that the scope of the

dataset provides enough randomness to alleviate concerns regarding selection bias. The

datasets were cross-matched based on addresses leaving a total of 18,184 properties for

which both real-estate transaction data and Lifelines questionnaire data were available.

Selecting those properties for which occupant SWB data were available, leaves a total

of 16,645 property-occupant matches in the dataset. The nature of the dataset means

we obtain measures of occupants after the transaction of the property occurred.

Selection into either one of our two main datasets could pose problems. First, the

NVM dataset contains around 70% of private property transactions. However, other

than the statement by Debrezion et al. (2011) there is little empirical data available

to assess the representativeness of the dataset. According to the Statistics Netherlands

(2018b) the total number of properties sold was 232,637, which would have the NVM

dataset at 65.8% for the north of the Netherlands, meaning this subset contains broadly

the same level of representativeness as used by Brounen and Kok (2011) and Debrezion

et al. (2011).

When we match the two main data sources, we exclude both those property transac-

tions without a corresponding observation in the Lifelines dataset, and those Lifelines

participants in a residence without a recorded sale in the NVM dataset. From the

Lifelines survey design, we know that a relatively large proportion of respondents will

be between 25 to 50 years old, which might have some bearing on the types of homes
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in the dataset. To check for undue in�uences, we compare average price, �oor space,

and plot size between the matched datasets and the NVM total dataset. We �nd few

discrepancies between the matched dataset and the NVM dataset overall. Table 5.2

provides a schematic description of the number of observations from each source used,

and indicates the number of observations remaining after each re�nement of the data.

Table 5.2: Data observations available and excluded

Source
Lifelines Merged NVM

Observations available 95,413 191,804
With location information 75,292 ↓
In North of Netherlands 74,074 ↓
With data on plotsize and parking ↓ 190,411
Keep only most recent sale ↓ 153,030

↘ ↙
Observations successfully merged 18,184
With socio-economic data 18,010
With subjective well being and a�ect 17,439
Plotsize < 100,000 m2 17,428
Floor area > 0 17,231
With (bath-)room data 15,409
Price < AC100 million 15,407
Price ≥ AC1000 15,397
With reliable geocode 15,171
With some obs in neighbour cells 14,857
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Tables 5.3 and 5.4 provide descriptive statistics for variables used in the analysis.

Table 5.3: Descriptive statistics for model variables

Variable name Mean Std Dev Min Max
Property sales price 200,311 96,523 18501 2450000
Ln(sales price) 12.118 0.412 9.826 14.712
Ln(positive a�ect) 1.511 0.095 0.693 1.792
Ln(well-being+1) 4.366 0.207 0 4.615
Ln(lag well-being+1) 4.381 0.057 3.219 4.615
Ln(urban distance) 2.443 1.154 -4.216 3.862
Ln(density) 5.904 0.942 4.007 7.797
Ln(foreign+1) 1.633 0.469 0.693 2.485
Ln(burglary+1) 3.294 0.508 1.902 4.055
Ln(�oor area+1) 4.813 0.290 3.555 6.223
Ln(plotsize+1)� 5.399 1.742 0 11.195
Ln(rooms) 1.541 0.260 0 3.526

Dichotomous Variables
Two Bathrooms 0.056 0.0019 0 1
Three Bathrooms 0.001 0.0002 0 1
Balcony 0.126 0.332 0 1
Parking 0.605 0.489 0 1
Basement 0.936 0.245 0 1
Attic 0.344 0.475 0 1
Under Roof Area 0.143 0.350 0 1
Listed 0.004 0.065 0 1
Monument 0.007 0.082 0 1

The NVM are the source of most data on structure characteristics. NVM instruc-

tions for measuring �oor area provide the net square metres within the house, excluding

areas within a room that are less than 1.5 metres high, and excluding rooms which are

less than 2 metres high, or otherwise suitable for storage only. Lofts, attics, and base-

ments are included in this measurement provided they have more than 4 square metres

�oorspace with a standing height of over 2 metres, and a window.

Plot size is measured in square metres of land area taken from the national land

registry, although apartments are recorded as having zero land area. Therefore 1 is

added to all plot size measures to enable use of natural logs in measuring area.

Urban centres in the North of the Netherlands have been de�ned using a compound

measure that combines population density and population size. Using only size would

�Flats have no recorded plotsize so that Ln(plotsize+1)=0. Other properties have minimum values
for this variable greater than 0.
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lead to some large but essentially rural municipalities being included as urban centres.

Súdwest Fryslân is the largest municipality by land area and has a higher population

than Drenthe's provincial capital Assen, although it is mostly a rural municipality.

Similarly, Harlingen is one of the most densely populated municipalities in the North

of the Netherlands, but that is mainly the result of the municipal boundary following

the urban boundary closely, and the total population of Harlingen is just over 15,000.

The compound measure resulted in four urban centres: Groningen, Leeuwarden, Assen,

and Zwolle. Zwolle is located just to the south of the study area, but given the size of the

city it is appropriate to include the distance to this city. The distance used in the models

is the (Euclidean) distance to the nearest major urban centre for each observation. The

population density of the municipality containing the house is included as an additional

control for e�ects of smaller population centres (rural towns and large villages).

The o�cial classi�cation of �Non-western foreigners� in Dutch statistics is people

who have a migration history (their own or at least one of their parents) from Africa,

Latin-America, Asia, or Turkey, excluding Indonesia and Japan, as described in Statis-

tics Netherlands (2018a). We include 1 plus the percentage of population with a non-

western background in the municipality containing the house as a proxy for ethnic

diversity in the neighbourhood.

From Table 5.4 we see that just over 60% of the properties in the sample were

constructed in the 1970's or later. The median sales date of properties in the sample is

mid-2006.

Operationalisation of main variables

The use of subjective measures of happiness has seen tremendous progress over recent

decades, although the �eld has yet to reach consensus on which measures are preferable,

as noted by Frey and Stutzer (2002). Generally, three distinct constructs of happiness

are evaluated which capture separate but complementary information on overall sub-

jective well-being. The �rst component of overall subjective well-being is the general

happiness or general life satisfaction component. This is measured either through a

single survey item (e.g. all things considered, how satis�ed are you with your life these

days?) or preferably a compound measure using a set of questions as suggested in

Kahneman and Krueger (2006). The general happiness or general life satisfaction com-

ponent is used to measure a cognitive evaluation of the quality of life by the respondent.

The measurement used for this study is drawn from the SF-36 item short form

survey. The SF-36 survey is one of the most widely used approaches to measuring health
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Table 5.4: Descriptive statistics for indicator variables

Variable Mean Variable Mean
Interior maintenance Exterior maintenance

Interior 1 (Poor) 0.10 Exterior 1 (Poor) 0.11
Interior 2 0.07 Exterior 2 0.02
Interior 3 0.66 Exterior 3 0.48
Interior 4 0.24 Exterior 4 0.26
Interior 5 5.18 Exterior 5 4.84
Interior 6 2.79 Exterior 6 3.06
Interior 7 77.24 Exterior 7 78.33
Interior 8 1.47 Exterior 8 1.41
Interior 9 (Excellent) 12.25 Exterior 9 (Excellent) 11.50

Construction period Year property sold
Up to 1905 4.35 Y2000 5.47
1906-1930 9.65 Y2001 6.91
1931-1944 7.39 Y2002 7.98
1945-1959 5.18 Y2003 8.05
1960-1970 12.98 Y2004 8.79
1971-1980 22.51 Y2005 10.24
1981-1990 13.81 Y2006 11.05
1991-2000 18.82 Y2007 9.51
2000 and later 5.31 Y2008 8.64

Y2009 6.95
Insulation Y2010 6.43

No insulation 9.99 Y2011 5.53
1 type of insulation 32.52 Y2012 4.45
2 types of insulation 13.58
3 types of insulation 12.48
4 types of insulation 10.94
Fully insulated 20.50

related quality of life, and is surveyed in Hays and Morales (2001). The survey groups 36

items into eight separate constructs. Seven of these deal with a variety of issues relating

to physical health, subjective health, social functioning, and experienced limitations

and pain. The construct from SF-36 we use in this study is Emotional well-being.

Emotional well-being is measured on a 0 to 100 scale by weighting and adding together

the underlying items, which are the extent an individual felt happy, nervous, depressed,

calm, and downhearted over the past four weeks. The responses then averaged for each

individual. The measure is tested for internal reliability (Cronbach's Alpha = 0.83),

showing that the underlying items are reliably correlated. Spatial lags of this variable
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were considered at 1, 2.5, 5 and 10 kilometres, using an inverse euclidean distance

weighting.

The general SWB scores could be confounded with short term mood and whether or

not the participant had recently been subjected to positive or negative events. Several

studies show signi�cant deviations for life-satisfaction based on mood (for example, Yap

et al. (2017)) although these results were less or not signi�cant on replication. In our

analysis, we control for these positive transitory events, or temporal mood, by including

the positive a�ect score obtained through the PANAS measurement tool discussed more

fully in Watson et al. (1988).

Correlations between happiness and transaction price could be the function of buyer

optimism: optimistic individuals, indicated by positive a�ect, may be more likely to

overestimate the positive outcomes of their decision as suggested in Nygren et al. (1996),

although Isen et al. (1988) and Nygren et al. (1996) also �nd that the same individuals

are more loss-averse. The estimated consequential utility by optimistic individuals leads

to higher transaction prices, as a function of the overestimation of positive outcomes.

To avoid confounding optimism related to consequential utility with SWB as a measure

of procedural utility, this optimism needs to be controlled through a measure of positive

a�ect.

There are several important concerns relating to the measurement of positive a�ect

in the Lifelines dataset. The PANAS scales have been extensively validated using

relatively short time spans (see for example Crawford and Henry (2004)). Generally

the questions pertain to the most recent week. In the Lifelines survey, the questions

are framed for the past four weeks. The validation of such longer time frames is less

frequently undertaken, but Watson et al. (1988) �nds that positive a�ect (and negative

a�ect) reliability remain high, even with time frames of up to a year.

Based on the evaluation of correspondence between the population and samples

mentioned above we �nd the Lifelines data are broadly representative for the home-

owning population in the North of the Netherlands. In addition, for SWB we �nd

there is very little di�erence between the Lifelines data as a whole and the matched

data subset used on our estimation. From this, we conclude that our data are broadly

representative for the North of the Netherlands.

Econometric speci�cation

Our goal is to explore whether the inclusion of SWB improves the estimation of he-

donic models. To this end, we estimate three ordinary least squares models identi�ed

in Table 5.5. Model [1] uses property characteristics only; model [2] uses property and
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neighbourhood characteristics, and model [3] uses property and neighbourhood charac-

teristics and adds SWB and positive a�ect. These three models are then assessed using

the Akaike Informetion Criterion (a Log-Likelihood, penalised for additional degrees of

freedom), with lower AIC's re�ecting a better �t.

Table 5.5: Summary of models estimated

No. Speci�cation Coef. Description of main coe�cient

OLS Models: Baseline hedonic models

1 Y = β0 +Xpropβprop + ε βprop Vector of parameter estimates for prop-
erty characteristics

2 Y = [1] +Xneighβneigh + ε βneigh Vector of parameter estimates for
neighbourhood characteristics

3 Y = [2] +Xpaβpa +Xswbβswb + ε βpa Parameter estimates for positive a�ect
βswb Parameter estimates for individual

well-being

IV Models: Exogenous estimate of SWB (�rst stage)

4 [3] with ˆSWBh = π0 + πhInsth + v First stage estimation of SWB using
health as instrument

5 [3] with ˆSWBhp = [4] + πpInstp First stage estimation of SWB using
health and pain as instruments

Spatial models: GMM estimates of [3], with ˆswb [5] adding

neighbourhood e�ect and spatially correlated errors

6 Y = ...+ λWY + u λWY Spatial autocorrelation of property
prices

u = ρWu+ ε ρWu Spatial correlation of the error term
7 Y = [6] + θWXswb θWXswb E�ect of neighbourhood SWB on prop-

erty prices

Second, we suspect there are various ways in which unobserved variables associated

with SWB might be associated with transaction price paid, e.g. a recent �nancial

windfall may result in a higher than expected willingness to pay as well as a higher

(short term) SWB.We address the suspected endogeneity between SWB and transaction

price, using instrumental variable regression, with SWB as the endogenous variable,

and instrumenting with self-reported health [4], and self-reported pain [5]. Diener et al.

(1999) found that self-reported health is positively associated with SWB, which implies

that the instrument is correlated with the endogenous variable. The second condition

that needs to be satis�ed is that there is no direct e�ect of health on transaction
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price, and as far as we can ascertain, there is no plausible evidence that health directly

a�ects house prices. Some recent research, such as Atalay et al. (2017) and Fichera

and Gathergood (2016), suggests that changes in house prices correspond to health

outcomes. The proposed causal mechanism links a post-transaction increase in median

neighbourhood house price, taken as a proxy for wealth, to increases in health. Since the

possible changes in median neighbourhood income and subsequent health would occur

after this transaction price, they are temporally exogenous to the transaction price paid,

satisfying this second condition. We assess the instrumental variables regression with

the usual diagnostics, testing for endogeneity in the OLS (Durbin-Wu-Hausman), we

test for weak instruments, and we add self-reported pain as a second instrument to test

for the overidentifying-restrictions.

Having established the appropriate a-spatial model, we proceed with the estimation

of the generalized methods of moments spatial models2. As Halleck Vega and Elhorst

(2015) note, there are a number of ways in which spatial relationships can be modeled.

A key principle of spatial econometric models is that there is a spatial component to the

data generating process. There are three positions where spatial structures may enter

into the data generation process, a spatially autocorrelated dependent term (λWY ),

spatial autocorrelation in one or more of the independent terms (WXθ), and a spatial

disturbance term (ρWu), and all combinations of these three spatial terms. The general

nested spatial model (Halleck Vega and Elhorst, 2015) is:

Y = λWY + αiN +Xβ +WXθ + u, u = ρWu+ ε (5.1)

The λWY term is used when a higher value for the dependent term in one region

directly in�uences the value for the dependent term in the neighbouring region. For

example, when putting a property up for sale, previous transaction prices in the neigh-

bourhood may be used as a guidance for the asking price, or an increase in rents in one

region of a city might directly impact rents in neighbouring areas as demand spills over

administrative boundaries. The WXθ term is used to model the spatial e�ects of char-

acteristics on neighbouring property prices. Spatial externalities will likely extend over

some distance. For instance, the rate of property crime in one neighbourhood might

a�ect house prices in that neighbourhood, but this negative e�ect might also spill over

into contiguous neighbourhoods as a larger area gains an unfavourable reputation. In

our models, we operationalize regional unobservables by neighbourhood subjective well-

being, which allows us to separate the neighbourhood e�ects from the individual e�ects.

2The standard spatial econometric literature and the GMM estimates di�er in the symbols used for
the spatial terms. For consistency, we maintain the Piras (2010) notation throughout
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Finally, the ρWu accounts for spatial autocorrelation in the error term, meaning that

spatial clustering in unobservable variables (orthogonal to the model determinants) is

accounted for. We use robust Lagrange Multiplier tests for the Spatial Error spec-

i�cation, and the spatial autoregressive dependent variable speci�cation (see Anselin

and Lozano-Gracia (2008) for further discussion). The standard modelling approach

using spatial econometrics does not allow for the estimation of the IV models. More

recently, the package sphet (Piras, 2010) has been implemented in R which enables the

estimation of explicit two stage least squares spatial model, using a generalized method

of moments estimation procedure (Piras, 2010). The WXθ is not a part of the original

model, but has been added by creating a lagged version of the well-being variable.

We expect this spatially lagged variable of SWB to act as a measure of neighbour-

hood unobservable variables. Following Anselin and Lozano-Gracia (2008), we assess

the models' robust Lagrange Multiplier test scores, and add these spatial structures to

the model speci�cations. We start from a GNS speci�cation, restricting the lagged in-

dependent variables to SWB. The spatial lag was constructed using the 'spdep' package

in R (see Bivand and Wong, 2018; Bivand et al., 2013, for details). Related observations

were weighted inversely to the Euclidean distance between the properties 1/d, with a

maximum distance of 1 kilometre emphasising neighbours in close proximity. We used a

row-standardized spatial weights matrix to account for heterogeneity in the number of

neighbours. As a robustness check results were run with a bandwidth of 2.5 kilometres,

which returned similar results.

There are a number of potential estimation issues with the GNS speci�cation (for

a full discussion, see Elhorst, 2014). From a theoretical point of view, a formal proof

of the identi�cation of a GNS model is not yet available. From a practical point of

view, numerical issues arise depending on the structure of the spatial weights matrix,

and identi�cation issues may occur if all RHS variables are lagged. Our neighbours

matrix speci�cation is permissible, as we use an inverse weighting scheme with a cut

o� boundary. Elhorst (2014) characterise it as a border case, so we estimate an SAC

model as a complement: large di�erences or sign reversals between the estimates for

the spatial components between the SAC and GNS model will indicate that there are

estimation issues. The SAC model restricts the spatially lagged independent term for

SWB to 0, and does not su�er from the estimation issues associated with the GNS. In

addition, the SAC model provides a baseline against which we can compare the impact

of including the lagged SWB term. Finally, we test the robustness of the results using

a series of spatial bandwidths, see Abbott and Klaiber (2011), who state that di�erent

amenities interact with capitalization on di�erent scales.



5.5. RESULTS 121

5.5 Results

Subjective well-being and time in residence

Since a focus of our analysis is to evaluate the use of SWB in the analysis of house

prices, we �rst consider how measured SWB evolves over the course of residence. As

shown in Figure 5.2, our data include households who have been in residence for as

little as 100 days to as many as 4500 days. As we noted above for at least two of our

three pathways that might link SWB to structure and neighbourhood attributes, we

would expect SWB to rise over time.

Figure 5.2: Distribution of observations of time in residence (days)

Table 5.6 presents the results of two very simple models that summarise the re-

lationship between time in residence and subjective well-being. Models are presented

for time in residence measured in years and in days, with controls for positive a�ect

and structure price included. The estimated parameters imply that the evolution of

SWB over time declines slightly for the �rst 2-3 years of residence, rising sharply after

929 days in residence. This seems in line with other known processes of social capital

accumulation and is at least consistent with the pathways we suggest through which

SWB might play an important role in the analysis of house prices.

Ordinary least squares

Table 5.7 presents the results of our model estimates. We combine all estimation ap-

proaches in a single table to facilitate comparison between estimation approaches and
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Table 5.6: Subjective well-being and time in residence

Coe�cients: Years Days
Constant 2.8497*** 2.8530***
σ 0.0522 0.0547

Ln(A�ect + 1) 0.7642*** 0.7710***
σ 0.0167 0.0173

Ln(Price) 0.0294*** 0.0284***
σ 0.0039 0.0041

TiR −1.4867× 10−3 −5.5870× 10−6

σ 1.5609× 10−3 5.7080× 10−6

TiR2 3.5530× 10−4** 3.0070× 10−9**
σ 1.4390× 10−4 1.3180× 10−9

F (4, 14852) 562.7*** 527.6***
RSE 0.1931 0.1943
R2 0.1316 0.1943
R̄2 0.1314 0.1324
*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10

model speci�cations. Nested model speci�cations estimated using OLS are presented in

columns 2 through 4. These are followed in columns 5 and 6 by models estimated using

an instrumental variables approach to account for potential endogeneity of measured

SWB. Finally in columns 7 and 8 we present alternative spatial econometric approaches

to account for spatially correlated errors, spatial autoregressive structures, and spatially

lagged e�ects of subjective well-being. The dependent variable in all models is the log

of the transaction price.
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Table 5.7: Hedonic model estimates

Variable OLS 1 OLS 2 OLS 3 IV Health IV Health/Pain GNS SAC

Behavioural and Subjective Characteristics
Well-being 0.0385*** 0.181*** 0.1744*** 0.0893*** 0.1149***
σ 0.009 0.029 0.026 0.018 0.023

Lag well-being (θ) 0.1007**
σ 0.035

Positive a�ect 0.1018*** -0.0077 -0.0027 0.0321 0.0094
σ 0.02 0.029 0.028 0.021 0.024
ρ 0.4282*** 0.4238***
σ 0.012 0.012
λ 0.2409*** 0.2445***
σ 0.012 0.012

Neighbourhood and Environmental Characteristics
Ln(Urban distance) -0.0053* -0.0055* -0.0058* -0.0058* -0.0119*** -0.0116***
σ 0.002 0.002 0.002 0.002 0.003 0.003

Ln(Density) 0.1008*** 0.1006*** 0.1003*** 0.1003*** 0.0859*** 0.0859***
σ 0.005 0.005 0.005 0.005 0.007 0.007

Ln(Foreign) -0.1536*** -0.1535*** -0.1531*** -0.1531*** -0.1164*** -0.1159***
σ 0.009 0.009 0.009 0.009 0.013 0.013

Burglary -0.0185*** -0.0182*** -0.0171** -0.0172** -0.0118 -0.012
σ 0.005 0.005 0.005 0.005 0.008 0.008

Ln(Water distance) -0.0087*** -0.0087*** -0.0088*** -0.0088*** -0.0116*** -0.0115***
σ 0.002 0.002 0.002 0.002 0.002 0.002

Ln(Forest distance) -0.0045* -0.0043* -0.0038* -0.0039* -0.0039 -0.004†
σ 0.002 0.002 0.002 0.002 0.002 0.002

Ln(Nature distance) -0.0553*** -0.0549*** -0.0546*** -0.0547*** -0.0357*** -0.0359***
*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10

Continued on next page
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... continued from previous page:
Variable OLS 1 OLS 2 OLS 3 IV Health IV Health/Pain GNS SAC

σ 0.003 0.003 0.003 0.003 0.004 0.004
Structure Characteristics

Ln(Floor Area) 0.6616*** 0.6508*** 0.6485*** 0.6471*** 0.6471*** 0.5932*** 0.5931***
σ 0.009 0.009 0.009 0.009 0.009 0.008 0.008

Ln(Plotsize) 0.0461*** 0.0514*** 0.0514*** 0.0514*** 0.0514*** 0.0553*** 0.0552***
σ 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Rooms 0.0309*** 0.0327*** 0.0326*** 0.0323*** 0.0323*** 0.0498*** 0.05***
σ 0.009 0.009 0.009 0.009 0.009 0.008 0.008

Two Bathrooms 0.1438*** 0.1395*** 0.1386*** 0.1374*** 0.1375*** 0.1164*** 0.116***
σ 0.008 0.008 0.008 0.008 0.008 0.007 0.007

Three Bathrooms 0.2432*** 0.2489*** 0.2487*** 0.2542*** 0.254*** 0.1801*** 0.1806***
σ 0.063 0.061 0.061 0.061 0.061 0.053 0.053

Balcony 0.1196*** 0.1158*** 0.1153*** 0.1153*** 0.1153*** 0.087*** 0.0871***
σ 0.006 0.006 0.006 0.006 0.006 0.005 0.005

Parking 0.1244*** 0.1342*** 0.1338*** 0.1327*** 0.1327*** 0.1203*** 0.1205***
σ 0.004 0.004 0.004 0.004 0.004 0.004 0.004

Basement -0.0192* -0.0228** -0.0227** -0.0223** -0.0223** -0.032*** -0.0319***
σ 0.008 0.008 0.008 0.008 0.008 0.007 0.007

Attic -0.0392*** -0.0371*** -0.0373*** -0.0389*** -0.0389*** -0.0316*** -0.032***
σ 0.004 0.004 0.004 0.004 0.004 0.004 0.004

Under roof -0.0064 -0.0051 -0.0054 -0.0073 -0.0073 -0.0106* -0.0112*
σ 0.006 0.006 0.005 0.006 0.006 0.005 0.005

Listed 0.2465*** 0.2313*** 0.2287*** 0.2257*** 0.2258*** 0.1899*** 0.1895***
σ 0.029 0.028 0.028 0.028 0.028 0.025 0.025

Monument 0.1416*** 0.1425*** 0.14*** 0.1418*** 0.1418*** 0.1648*** 0.1648***
σ 0.024 0.023 0.023 0.023 0.023 0.02 0.02

*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10
Continued on next page



5
.5
.
R
E
S
U
L
T
S

125

... continued from previous page:
Variable OLS 1 OLS 2 OLS 3 IV Health IV Health/Pain GNS SAC

Constant 8.3239*** 8.5819*** 8.271*** 7.8333*** 7.8533*** 4.8285*** 5.1519***
σ 0.072 0.079 0.088 0.122 0.117 0.242 0.185

Other variables in models
Maintenance Yes Yes Yes Yes Yes Yes Yes
Insulation level Yes Yes Yes Yes Yes Yes Yes
Construction Period Yes Yes Yes Yes Yes Yes Yes
Year of sale Yes Yes Yes Yes Yes Yes Yes

Measures of model �t to data
Residual σ 0.2247 0.2175 0.217 0.2187 0.2186
R2 0.7035 0.7223 0.7235 0.7191 0.7195 0.7574 0.7568
R̄2 0.7024 0.7212 0.7224 0.7179 0.7183

AIC -2150.58 -3109.98 -3172.68

Tests of performance of variables in model
F 662.7*** 641.4*** 624.5***

Wald test 615*** 615.9***
Weak instruments 1744.71*** 1057.375***
Wu-Hausman 28.05*** 30.969***
Sargan 0.332

Tests for spatial dependence and autocorrelation
LM spatial error 4877*** 3561.8*** 3511.8***

*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10
Continued on next page
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... continued from previous page:
Variable OLS 1 OLS 2 OLS 3 IV Health IV Health/Pain GNS SAC

LM spatial lag 177.84*** 259.98*** 266.8***
Moran's I 55.294*** 54.548***

Partial �rst stage results for well-being instruments
Ln(Health+1) 0.1723*** 0.1723*** 0.1723***
σ 0.006 0.006 0.006

Ln(Pain+1) 0.0807*** 0.0807***
σ 0.005 0.005

*** - p < 0.001, ** - p<0.01, * - p<0.05, † - p<0.10
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OLS Model 1 presents estimates that include only structure characteristics. The

estimated parameters are largely as would be expected. A one per cent change in

�oorspace is associated with a 0.65 to 0.66 percent increase in the transaction price.

A one percent change in plot size increases the transaction price by 0.05 per cent.

The number of rooms, and availability of bathrooms, balconies, and parking are all

associated with an increase in the transaction price.

The presence of an attic, basement, and under-roof storage area are associated

with lower transaction prices. The data for usable interior surface area as described

in NVM et al. (2018) specify that �oorspace (�oorm2) includes all usable area, which

includes basements, attics, and under-roof storage. The negative coe�cients estimates

arise from a portion of the interior area not being part of the living area. Listed

buildings (monuments) are more valuable than those that are not listed, and for non-

monuments, a monumental appearance leads to a smaller increase in price. Higher

levels of interior and exterior maintenance are associated with higher transaction prices,

and similarly higher levels of insulation are associated with higher transaction prices,

although buildings with only one layer of insulation appear to sell for less than those

with no insulation (reference group). Structures from the 1980's attract the lowest

transaction prices.

OLS Model 2 adds the neighbourhood characteristics. Increases in density are asso-

ciated with increases in transaction price, which is consistent with the standard urban

land use model presented in Alonso (1964). Controlling for that, larger distances to an

urban centre (as a proxy for labour market access) are associated with lower transaction

prices, burglaries are associated with lower transaction prices, as is ethnic diversity.

OLS Model 3 includes subjective well-being and positive a�ect. Both coe�cients

are signi�cant and positively related to transaction price. This supports our hypothesis

that higher transaction prices are associated with higher derived utility from living in

a house and location, which can be measured using subjective well-being. In addition,

this model shows that positive a�ect is associated with a higher transaction price, which

supports the optimistic buyer hypothesis. The AIC's for these three models suggest that

the fully speci�ed model is the preferred one, decreasing from -2,151 for the property

characteristics model, to -3,110 for the model including neighbourhood characteristics,

and �nally -3,173 for the model including subjective well-being.

Across the three OLS model speci�cations we observe only very small changes in the

parameter estimates. From the variables included in the baseline, the changes for all

variables except two are smaller than 0.01 with the addition of more parameters to the

model. The exceptions are the log of �oor space (change of 0.0130), and if a building

was a listed property (change of 0.0176). This suggests that estimates obtained at just
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the property level are largely una�ected by the addition of environmental or individual

parameters.

Similar to Anselin and Lozano-Gracia (2008) we test for spatial dependence in our

data, and �nd robust Lagrange Multipliers in excess of 3,511 for spatial dependence

in the error term, and greater than 177 for spatial dependence in the dependent term.

These indicate that we need to control for spatial dependence in the dependent and for

spatial dependence in the error (a spatial autoregressive combined model).

Endogeneity and IV estimation

Columns 5 and 6 of Table 5.7 present estimates of the fully speci�ed model using an

instrumental variables approach with self-reported health as an instrument for the po-

tentially endogenous subjective well-being variable. Diagnostic statistics indicate that

SWB is signi�cantly endogenous with the transaction price, with the Wu-Hausman

being highly signi�cant at p < 0.001. Instrumenting for subjective well-being leaves

the sign and signi�cance of most of the coe�cients intact, with the exception of posi-

tive a�ect whose presence as a control for temporal mood is not of central interest to

our analysis. The results indicate that self-reported health is a strong instrument for

subjective well-being (weak instruments p < 0.001). This suggests that the di�erences

in parameter estimates relative to the OLS models (particularly noticeable for SWB

and positive a�ect) may be due to endogeneity bias in the OLS estimates. Partial re-

sults from �rst stage regressions for both self-reported health status and self-reported

experience of pain as instruments are provided in the �nal four lines of the table.

In order to test for overidentifying restrictions we add a second instrumental variable,

self reported pain, and rerun the regression. The resulting Sargan test score has a p-

value of 0.33, which means we accept that the instruments self-reported health and

self-reported pain are not correlated with the error term. The estimated r-squared

results for the IV regressions are lower than those for the OLS, a familiar feature when

using instrumental variables, although the change is modest.

The coe�cients for the IV regression with self-reported health and pain instruments

show that SWB is signi�cantly positively related to transaction price. The coe�cient

is similar for both IV speci�cations, indicating that an increase in subjective well-being

of 1 percent is associated with a 0.18 � 0.174 per cent increase in transaction price.

Although the novelty of our estimates means any comparison must be tentative, the

size of this coe�cient seems plausible given that subjective well-being is capturing a

range of structure and neighbourhood amenities that are unobserved.
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Spatial models

The robust Lagrange multiplier tests presented in columns 2 through 4 for the OLS

models suggest that the primary dependence problem is associated with the error term,

but also indicate the presence of spatial auto-correlation in the dependent variable.

From our theoretical model, we suspect that we might �nd a spatial lag in the inde-

pendent variables as suggested in Halleck Vega and Elhorst (2015), serving as a proxy

for unobservable neighbourhood e�ects. To address this, we �rst calculate a spatially

lagged variable of subjective well-being (inverse euclidean distance, 1 kilometre band-

width) and add this to the spatial models. The �rst model we estimate is, therefore,

a generalised methods of moments instrumental variables version of the General Nest-

ing Speci�cation (GNS), where we restrict the lagged X-variables to SWB. The GNS

model can be reduced to a Spatial Autoregressive Combined model (SAC) if the spatial

autocorrelation coe�cient (λ) is not signi�cant (see table 5.7).

The GNS model presented in the penultimate column of table 5.7 indicates that the

lagged SWB variable is positively related to the transaction price, with a coe�cient

of just over 0.10. This is consistent with the expectation that higher regional utility

is associated with higher transaction prices. The size of the coe�cient for subjective

well-being has decreased relative to the speci�cation without the lagged subjective well-

being variable. For completeness the Spatial Error speci�cation is also reported in the

�nal column of table 5.7.

In the SAC speci�cation in the �nal column of table 5.7, we observe a smaller coe�-

cient for the direct e�ect of subjective well-being on the transaction price (0.1149) than

reported in the non-spatial IV estimates. This result indicates that a model speci�ca-

tion without allowing for spatial structure in the error terms leads to an overestimation

of the e�ect of subjective well-being. In both the SAC model and the GNS model we

�nd similarly sized signi�cant contributions of subjective well-being, and the precision

with which the e�ect of SWB on the transaction price is measured (standard error)

stays relatively constant for all the instrumental variables regressions (between 0.020

and 0.023). We calculate an approximation of model r-squared by correlating the pre-

dicted and observed transaction prices. For the GNS speci�cation this gives 0.7574

and for the SAC speci�cation 0.7568, indicating reasonably high explained variances,

considering no property or regional level �xed e�ects could be added.

Comparing the coe�cients for the controls across the two instrumental models and

the two spatial and instrumental models, most of the coe�cients stay within the same

order of magnitude meaning the results are relatively stable. However, we do see some

larger di�erences among the variables that are based on distance functions (e.g. distance
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to water or forests, distance to urban centres). This is to be expected, as these are by

de�nition spatially autocorrelated. The only other notable change is the burglary rate,

which is signi�cant and negative in the instrumental variable models. In the spatial

models it remains negative but the estimate is so imprecise that we cannot be con�dent

that the true e�ect is other than zero.

Figure 5.3: Residuals from instrument estimate of Ln(well-being)

Figure 5.3 shows the residuals from the �rst stage estimation of the GNS model.

Compared to the outcome variable, we see that there is a good �t for the �rst stage

estimation at the higher levels of subjective well-being. As is common in SWB mea-

surement, fewer people give lower scores for their well-being, meaning the �rst stage

regression can not be estimated with the same level of precision. At the higher end of

the scale, we see that the �rst stage estimates exceed the maximum theoretical value of

the subjective well-being scale. This is likely to be the result of a ceiling e�ect observed

in other self-report well-being and health scales, where beyond a certain level of happi-

ness marginal gains can no longer be registered in the survey. Given the lower numbers

of respondents involved in the problems at the lower end of the distribution and at the

higher end of the distribution, we believe these deviations are unlikely to have much

leverage for shifting the coe�cients for subjective well-being.

We check for spatial autocorrelation in the residuals using Moran's I, and �nd that

this remains an issue. The results from both spatial model speci�cations contain signif-

icant residual spatial autocorrelation, with the statistic relatively similar for the GNS

and SAC models. The residual maps are displayed in Figure 5.4 and give an indica-

tion of the location of the spatial autocorrelation. Given the cross-sectional nature of
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Figure 5.4: Residual maps for selected models
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our data, the usual approach of region �xed e�ects is not an option. The locations of

the high and low residuals do make some intuitive sense, considering some background

characteristics of the North of the Netherlands. The main low cluster towards the east

of the study region corresponds with the Veenkoloniën and Oldambt areas, which have

a history of di�cult economic development, and relatively low levels of in-migration, as

discussed in Rijnks and Strijker (2013) and Thissen et al. (2010). Similarly, at the time

of measurement, the in the northern regions of the mainland, a shift towards popula-

tion decline and demographic ageing was starting (Haartsen and Venhorst, 2010). The

�nding that house values are depressed somewhat in these regions is not surprising, and

might be remedied by a regional �xed e�ects speci�cation if dynamic data were avail-

able. The smaller clusters of positive residuals correspond with smaller urban regions,

indicating that there is perhaps a non-linearity to the e�ect of population density or

labour market opportunity. Up to a �ve degree polynomial for population density was

added to the model to correct for this. This did not resolve the issue, perhaps because

the e�ect does not appear to be general across all smaller urban areas. This indicates

that some unobserved regional e�ect or interaction, speci�c to some but not all smaller

urban areas, remains.

Over the sample period of 2000 to 2012, the pattern of house prices estimated by

the GNS or IV hedonic models produces a price index that closely matches the CBS

house price index for the north of the Netherlands. Figure 5.5 presents three house

price indices together.

Figure 5.5: Indices implied by model estimates compared with CBS repeat sales index
for the north of the Netherlands

The GNS model hits a peak in 2008, similar to (but slightly lower than) the CBS
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model. The IV model generates a price index that peaks in 2007. Overall, this con�rms

both the representativeness of our sample and the performance of our estimates noted

above.

5.6 Conclusion and Discussion

This paper aims to establish a connection between house transaction prices and sub-

jective well-being measures, used as a proxy for both unobserved house characteristics

and unobserved neighbourhood characteristics. The unobservability of characteristics is

one of the main problems facing housing market researchers. The extent of these prob-

lems ranges from not being able to identify property level characteristics (e.g. interior

arrangement, curb appeal), as well as regional characteristics (e.g. subtle di�erences

between amenities such as expensive versus low-cost supermarkets). This unobserv-

ability can stem from a lack of data, or from the unobservable characteristics emerging

after the sale, such as friendliness of the neighbours. Recent progress in happiness

research, for example Diener and Suh (1997) or Veenhoven (2012), shows that a mea-

sure of happiness might be usefully employed to estimate utility. This paper aims to

combine progress in the literature surrounding happiness with hedonic modelling, using

subjective well-being as a proxy measure for utility derived from unobservables at the

house or regional levels.

We �nd that subjective well-being is signi�cantly and positively correlated with

transaction prices, after correcting for a large number of known correlates. Using instru-

mental variables regressions we show that the subjective well-being of the owner/occupier

is endogenous with the transaction price paid for the property. Instrumenting using self-

reported health and pain allows us to get a consistent estimate for the estimates. A

one per cent increase in subjective well-being corresponds to an approximately 0.18

per cent increase in transaction price. This e�ect is consistent with what would be

expected from the literature linking subjective well-being with utility, and in size is

within a plausible range. The relationship between subjective well-being and transac-

tion price remains positive and signi�cant when estimated using the explicit spatial two

stage least squares regression detailed in Kelejian and Prucha (2010). The association

between subjective well-being and property prices remains positive and signi�cant when

spatially lagged values of subjective well-being are included in the model, although the

size of the coe�cient decreases. When separated, the e�ect of higher subjective well-

being in the neighbourhood is slightly larger than the individual e�ect, at 0.10 and

0.09 respectively. The relation shows that measured utility is positively associated with
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transaction price both at the individual house or household level, and at the regional

level.

Linking back to the literature on a spatial equilibrium of utility, we �nd that higher

SWB both individually and in the neighbourhood are indeed related to higher transac-

tion values. Regional variations in utility are translated into higher rents, and in turn

a move towards spatial equilibrium (see Goetzke and Islam, 2017; Ballas and Tranmer,

2012). Additionally, the outcomes from this study reveal that subjective well-being

indicators can be usefully employed to estimate the impact on price of unobserved

characteristics using hedonic pricing models. Although subjective well-being combined

with individual property data is not widely available, small scale regional subjective

well-being data is increasingly becoming part of the set of commonly collected statistics

(Frey, 2004). Our estimates show that small-scale regional subjective well-being data

alone will improve model estimation, even in lieu of individual subjective well-being

data. The results in this paper argue for the careful consideration of any available

subjective well-being data, by practitioners as well as academics with an interest in

property valuation. Finally, these results provide justi�cation for including subjective

well-being as part of a standardized data collection strategy for housing data.

On a conceptual level, the models estimated here add to the plausibility of subjective

well-being as a measure of in situ utility. The coe�cients estimated in the models

are positive and signi�cant, both for the direct e�ect as well as the spatially lagged

e�ect of subjective well-being. The results are consistent with the hypothesis that

motivates this paper and that almost every house buyer or estate agent understands:

there are unobserved and di�cult-to-measure attributes of structure, neighbourhood,

and community that a�ect the utility of a house or residential location. While these

factors do not show up in the usual property data, they a�ect the willingness-to-pay

of a buyer after inspection of the house, or the price that must be paid to induce a

resident to sell the house and relocate. Our study provides the �rst estimates of the

importance of these e�ects.



Chapter 6

Conclusion and discussion

6.1 Introduction

Recent progress in economics has moved subjective well-being towards the centre of

the discourse on economic policy and academic research (Stiglitz et al., 2008; OECD,

2011, 2016). Frey (2008) distinguish three avenues of progress: First, it has enabled a

broadening conceptualization of development (Sen, 1987, 2000). Second, it has led to

an increased diversity of measurements and metrics of development and progress, many

of which include subjective data. Third, it has unlocked new concepts such as the

valuation of processes, in addition to outcomes (Frey, 2004). Until recently, the spatial

side of subjective well-being has remained under-exposed in the literature. This thesis

aims to contribute to the literature on subjective well-being by placing a central focus

on the spatial nature of these processes. We broadly contribute in three ways: �rst, we

analyse which factors are associated with higher or lower subjective well-being within

the region, using spatial data and spatial methods (left-hand side in �gure 6.1); second,

we investigate how spatial di�erences in subjective well-being are associated with the

residential location decision (right-hand side of �gure 6.1). Finally, we investigate what

the spatial extent is of these processes: what is the spatial scale for which these processes

are relevant and beyond which boundary these e�ects dissipate. The following section

speci�es the topics of the four empirical chapters in this thesis, and the choice of subject

related to the main aims. In this thesis, each aim is addressed empirically focusing on

one core aspect of the process involved.

This chapter proceeds as follows: In the following three sections, each of the research

aims is addressed, drawing on the relevant empirical chapters. In the fourth section

we put forward the conceptual implications from the empirical �ndings in this thesis,

followed by implications for policies in section �ve. In the �nal section we discuss

135
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Figure 6.1: Causes and consequences of subjective well-being

Local social context

Local amenities

Subjective well-being

Migration

Willingness to pay

empirical considerations relating to this work, limitations, and set out a short research

agenda.

6.2 Spatial determinants of subjective well-being

On the determinants of subjective well-being, this thesis addresses the role and scope

of social context (chapter 2) and the availability of local amenities (chapter 3). Both

ideas build on the argument by Graves (1980), and later Goetzke and Islam (2017)

and Overman et al. (2010), that location speci�c factors may shift the quality of life

experienced by the residents. Speci�cally, we investigate one social characteristic, rela-

tive income, and one relating to the spatial structure of the neighbourhood, access to

amenities. Previous studies on relative income, comparison income, or the peer-e�ect

(Diener et al., 1993; Clark and Oswald, 1996; Luttmer, 2005; Clark et al., 2008) have

shown that an individual's absolute income may be less important than the income they

receive relative to a reference group. A number of di�erent speci�cations of this refer-

ence group exist, some using social comparisons (Clark and Oswald, 1996), self-reported

aspirations (Ma et al., 2018), and regional (Diener et al., 1993) or national (Clark et al.,

2008). We argue that observability of a person's relative income is a key factor in the

functioning of this mechanism, meaning this process is predominantly spatial (local),

rather than regional.

Similarly, access to amenities is widely considered to shift residential preferences

(Graves and Mueser, 1993; Overman et al., 2010), to the extent that Partridge (2010,

p. 518) de�nes amenities as "anything that shifts the household willingness to locate

in a particular location", from an equilibrium determined by the labour market. These

factors may include anything from climate (Graves, 1980) and natural areas (Daams

et al., 2016), to bohemian milieus (Florida, 2002). One set of factors that is of particular

interest is access to both public and commercial facilities in regions facing population

decline (Haartsen and Venhorst, 2010). The interaction between facility closures and
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population decline may lead to a reinforcing mechanism, a downward spiral, signalling

the end of the village. More recently, a number of studies have shown that this does

not necessarily happen (see Barakat, 2015, for an overview). One thing that may

contribute to discrepancies in these outcomes is the highly local nature of population

decline (Franklin and van Leeuwen, 2018). Generally, even in regions or municipalities

experiencing population decline, core villages may continue to grow. If population

decline across the region is not uniform, the e�ects associated with population decline

may also be heterogeneous. We argue that using subjective well-being as a measure of

experienced utility, and analyses aimed at uncovering any heterogeneity in outcomes,

will provide further insight into the importance of access to facilities.

Main �ndings

A person's social position within a neighbourhood is a key determinant of subjective

well-being. Contrary to popular belief, neither levels nor changes in access to facilities

correspond to an individual's subjective well-being. Of the facilities studied in this the-

sis, only hospitality returned a positive association between accessibility and subjective

well-being, although some caution is required as the signi�cance of the association was

sensitive to the speci�cation of the accessibility measure. The e�ects found are signif-

icantly heterogeneous between both individuals (regarding the peer e�ect) and places

(regarding the accessibility models): there is no one size �ts all (or everywhere) model

of what contributes to subjective well-being. The following sections outline the �ndings

in more detail.

Social status and subjective well-being

An individual's income relative to that of their immediate neighbours is signi�cantly

associated with individual subjective well-being outcomes (chapter 2). Our �ndings are

a re�nement of the previous work done by Luttmer (2005) and Diener et al. (1993),

who use administrative regions to show the importance of relative income as a part of

utility. Similarly, McBride (2001) and Clark et al. (2002) use social constructions of the

peer-e�ect (e.g. age or education) in the explanation of the Easterlin (1974) paradox.

Similarly, McBride (2001) uses sub-national relative incomes as a reference point and

�nds that there are signi�cant negative externalities to living in a higher income neigh-

bourhood. The general idea of the peer-e�ect is that, for any given individual income

level, if a person is surrounded by more a�uent people their subjective well-being will

be lower, as their evaluation of their own income will be more negative (Luttmer, 2005).

Conversely, if that person lives in a neighbourhood with relatively low incomes, their
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evaluation of their own station in life will be more positive.

Critically, the peer-e�ect is not symmetric for all individual incomes. By decompos-

ing relative income using the Local Moran's I the results are split between both those

earning lower or higher than the population average, and living in lower or higher in-

come neighbourhoods, compared to the study region average. We control for individual

income, and compare to individuals in neighbourhoods with no particular concentration

of income. Individuals with above average incomes living in above average neighbour-

hoods report lower subjective well-being, and if they live in below average neighbour-

hoods they report higher subjective well-being. This is in line with the relative income

literature. However, individuals with below average incomes living in neighbourhoods

with lower incomes report lower subjective well-being. This shows that the relative

income e�ect does not apply uniformly along the income distribution, suggesting the

peer-e�ect theory is incomplete.

Quality of living environment and subjective well-being

For access to services, an aspect thought to be of some importance particularly in rural

areas (Barakat, 2015), there is no association with subjective well-being (chapter 3).

Theoretically, higher access to services should, ceteris paribus, result in higher individual

utility (Cheshire and Sheppard, 2004b; Song and Sohn, 2007). Empirical �ndings are

consistent with the idea that environmental externalities are valued by residents, with

researchers �nding positive associations with quality of the living environment and

house prices (Daams et al., 2016), quality of school districts and house prices (Cheshire

and Sheppard, 2004a), and people are willing to accept lower wages in regions with

higher environmental quality (Oswald and Wu, 2011). Knowing that higher quality

neighbourhoods are capitalized in rents or income, however, means that the overall e�ect

on subjective well-being in the long run may well be neutral (Ballas and Tranmer, 2012).

Short term di�erences are, however, critically important for the future development

prospects of regions facing population decline (Haartsen and Venhorst, 2010). Very

little is known about how regional development responds to decline as opposed to growth

(Franklin and van Leeuwen, 2018), but service and facility accessibility are expected to

play an important role (Barakat, 2015; Elshof et al., 2014). Declining quality of life as

a result of lower accessibility is expected to a�ect migration, which in turn a�ects local

markets and the viability of establishments, which in turn a�ects the quality of life.

The expected association between levels of accessibility and subjective well-being

is, generally speaking, absent. We evaluate four types of services commonly reviewed

in the literature (access to schools, access to general practitioners, access to retail,
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and access to hospitality) and �nd no reliable e�ect on subjective well-being. This

is in line with previous �ndings such as Ballas and Tranmer (2012), who �nd little

to no regional variation in subjective well-being. Goetzke and Islam (2017) �nd that

when regional di�erences in subjective well-being do occur, they are quickly capitalized

into wages and rents. Residential preferences are heterogeneous across space (Bijker

and Haartsen, 2012; Niedomysl, 2011), and �ndings from Chile show that the rate at

which regional di�erences in amenities are capitalized in wages or rents varies across

space (Sarrias, 2019). Chapter 3 contributes to this debate in two ways: �rst, mod-

elling changes in service accessibility against subjective well-being captures site-speci�c

shocks, while allowing the valuation of accessibility to vary across the study area cap-

tures regional di�erences in preferences for proximity to services (Comber et al., 2012;

Sarrias, 2019). The diagnostics of the geographically weighted regressions reveal spatial

heterogeneity in the association between determinants of subjective well-being and the

outcome across the study region. Focusing on the accessibility measures shows that, in

general, there is very little evidence of an association between changes in services and

subjective well-being, and no evidence of this association varying across space. For hos-

pitality services a positive association between accessibility and subjective well-being

is uncovered, if accessibility is measured as the distance to nearest establishment. The

positive association is appears only in regions experiencing population decline. This

may indicate a link between hospitality services as social meeting places in declining

regions.

6.3 Subjective well-being and residential locations

The duelling models of amenity migration versus labour market migration appear to

be complementary, rather than exclusive. Chapter 4 is situated in the debate on the

importance of amenities as drivers of migration (Graves and Mueser, 1993; Partridge,

2010), and the labour market (Storper and Scott, 2009). We take both insights, and

argue that di�erent regions may be subject to di�erent drivers of migration. The

existing empirical literature on the main drivers of migration uses a number of di�erent

regional speci�cations, ranging from census regions to smaller rural-urban settings.

From the literature on stated preferences for residential locations we know that the

factors that matter are heterogeneous between people and life-course stages (Bijker

et al., 2013) and di�erent regions (Niedomysl, 2011; Bijker, 2013). Longer-distance

moves are typically associated with labour market conditions, whereas local moves

involve residential quality. The discrepancy between the equilibrium (amenity focused)
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model of migration, and the disequilibrium (labour market) model of migration may

result from the spatial units under consideration (Openshaw, 1984): smaller regional

units may favour outcomes related to amenity migration, whereas larger regional units

will emphasise the labour market. We allow the degree to which each factor determines

migration to vary across our study region.

In chapter 5 we extend the argument made by Goetzke and Islam (2017), associating

migration to inter-regional di�erences in subjective well-being, to house prices in a local

context. Higher local subjective well-being implies a location-speci�c shift in favourable

residential characteristics, which should lead to local di�erences in the price paid for

housing. In a standard hedonic framework, property characteristics and neighbourhood

characteristics are included in the estimation (Sheppard, 1999). One issue with the es-

timation of hedonic models is that imperfect observability of the characteristics may

lead to demand that can not be explained (Bajari and Benkard, 2005). Perfect observ-

ability is a di�cult requirement to satisfy, as there may be substantial heterogeneity in

housing preferences across the life course, and in di�erent periods. We propose the use

of subjective well-being as a �exible proxy for unobserved characteristics. By modelling

both the direct and indirect e�ects of subjective well-being on the hedonic price we are

able to separate property speci�c and neighbourhood speci�c shifts in the experienced

utility.

Main �ndings

The main takeaway is that local quality of life is plausibly associated with individuals'

residential choices, both in terms of migration and transaction prices paid. For property

prices, both individual di�erences in subjective well-being as well as happier neighbour-

hoods translate into higher property prices, re�ecting a willingness to pay on a very

local level for unobserved quality of the neighbourhood. In terms of migration, we show

that the association between the quality of the residential environment and migration

varies across space: Some regions will be more attractive because of the quality of life

on o�er, whereas others are more attractive because of labour market growth. The

following sections examine the results in more detail.

Migration for residential quality or jobs

A recent academic argument on the main causes of migration pitched regional quality

of life against factors relating to the labour market (Partridge, 2010). In chapter 4,

we show that the discussion is less about which factor is more important, and more

about which factor matters more where. Conventionally, migration is a labour mar-
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ket equilibrium restoring process, which takes the expected returns to labour in the

home region, and compares it to the expected returns to labour elsewhere (Storper and

Scott, 2009). Over the twentieth century, the degree to which this model explained

interregional migration decreased (in developed nations) as residents placed increasing

emphasis on the quality of their living environment (Clark et al., 2002). In chapter 4 we

note that studies into either cause tend to focus on di�erent subsets of regions: labour

market migration tends to be studied from the perspective of urban regions (i.e. com-

petitive cities, functional labour markets) or large scale metropolitan statistical units

(c.f. Crozet, 2004), whereas studies explaining regional development through quality

of life tend to focus on rural regions (c.f. Stockdale, 2006) or amenity-rich neighbour-

hoods. The choice of region, or regional speci�cation, is critical when studying these

patterns, as migration motives and destination-selection are heterogeneous across space.

People sort into regions that best �t their preferences (Tiebout, 1956), leading to two

problems with regional migration models. First, comparing a subset of regions may

skew the results towards either labour market or residential quality as the predomi-

nant explanation. Second, aggregating spatial data to larger regions (for example as

a consequence of data availability) and estimating global regression models can a�ect

the results found (as a consequence of the modi�able area unit problem Openshaw,

1984). For this chapter we use a domain-speci�c measure of quality of life, similar to

Comber et al. (2012), who use a domain speci�c measure (satisfaction with proximity

to services) to �nd e�ects of service accessibility. We use self-reported residential qual-

ity as the right hand side variable, rather than overall subjective well-being. Overall

subjective well-being includes an individual's position in the labour market, evidenced

by the associations with income and unemployment, meaning it would not be possible

to separate the e�ect of the labour market and that of residential quality.

In chapter 4 we take a country-wide approach and allow the in�uence of amenities

and labour market growth on in-migration to vary across the study region. We �nd

that for some regions, e.g. the metropolitan Randstad region, in-migration is associated

with both labour market growth and residential quality. Away from the Randstad, we

�nd that in the region around the Veluwe National Park in-migration is positively

associated with residential quality, and not with labour market growth. A number

of model speci�cations were run to provide some context to these results. First, we

include urbanity in the model showing that neither labour market nor amenity migration

capture the attraction urban regions have in the process of migration (over and above

the presence of universities, which were also controlled for). Second, a control for the

metropolitan Randstad region was included to assess whether the inclusion of larger

urban conglomerates improved model estimation, which was not the case. The results
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indicate that the pull-factors for migration are not the same across space. Depending

on where we look, the determinants of migration may be very di�erent: For some

regions, migration is a function of the quality of the living environment, while for others

labour market considerations are the dominant factor. These results may explain why

the literature is divided on disequilibrium and equilibrium migration, and has obvious

policy implications for regions aiming to attract new residents.

Willingness to pay for happy living

In chapter 5 we show, using a hedonic price model, that happy regions translate into

higher property prices. Both individual subjective well-being and neighbourhood sub-

jective well-being are positively associated with the property's transaction price. The

conventional way of modelling residential property prices is by using hedonic price mod-

els (Rosen, 1974). The hedonic model allows the researcher to pick apart the price paid

for a house into the price paid for each characteristic of a house. This means a pecu-

niary value can be attributed to �oorspace, plot size, quality of maintenance and so

on. Decomposition of residential property prices is, however, problematic, especially

with respect to unobserved or unobservable variables (Sheppard, 1999). Unobservable

characteristics are those that can not be measured (reliably) at all, such as curb appeal

or neighbourhood quality. Unobserved variables are those that could, technically, be

measured, but are generally not recorded. Interior �oor plans (e.g. a modern kitchen

island) can a�ect the price paid, and could technically be recorded into property data,

but are usually not available. One reason for their unavailability is the cost of collecting

such speci�c data. A more fundamental problem with the availability of these types

of data is that they may be subject to trends and fashion, meaning ex ante it is not

possible to anticipate all relevant characteristics.

We argue that subjective well-being may serve as a useful proxy for these types

of characteristics. Previous research has shown that improving the quality of a house

can lead to higher subjective well-being (Cattaneo et al., 2009), while (Goetzke and

Islam, 2017) use the idea that site-speci�c characteristics can a�ect regional subjective

well-being. In our study we estimate a hedonic price model using subjective well-being

as a proxy for unobserved utility derived from the house and the neighbourhood, while

accounting for a large set of property and neighbourhood characteristics. As subjective

well-being might be endogenous to the price paid, we use novel spatial econometric

techniques (Kelejian and Prucha, 2010) to enable an instrumental variables estimate of

individual subjective well-being, instrumented through self-assessed health. The results

show that individual subjective well-being is positively associated with the transaction
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price paid, with a one per cent increase in subjective well-being corresponding to a 0.18

per cent increase in the property transaction price. When the spatial lag of subjective

well-being is included in the model, the association for the individual subjective well-

being decreases tot 0.09 per cent, while a one per cent increase in neighbourhood well-

being relates to a 0.10 per cent higher house price. The results in chapter 5 con�rm

that higher subjective well-being is capitalized into property prices, and that this e�ect

is relevant for both the individual property as well as the neighbourhood. Buyers

have a higher willingness to pay to move to happier places, and sellers require more

compensation to leave these happy places: happy communities have a monetary value.

6.4 The spatial extent of processes related to subjec-

tive well-being

Finally, this thesis aims to provide some insight into the spatial nature of the pro-

cesses considered in each of the chapters. Very few analyses have incorporated local

data as part of happiness research, and as a consequence, little is known about the

appropriate scale of analysis (Ballas, 2013). One notable exception is the "Mappiness"

project, which collected data on individuals' happiness using a smartphone based app

(MacKerron and Mourato, 2013). The general gap in the literature is understandable

as the availability of large scale data on subjective well-being has lagged behind the

increased interest (Frey, 2008). More generally, survey data tend to be aggregated to

regions to preserve the anonymity of respondents, preventing local analysis. However,

given the hyper-local nature of the experienced neighbourhood (Gans, 2017; Campbell

et al., 2009), the spatial scale that is relevant for residential location decisions and

residential quality of life may be very small. Where possible across the empirical chap-

ters in this thesis, explicit attention is given to the spatial scale of the processes under

consideration.

Main �ndings

Di�erent processes relating to subjective well-being take place over di�erent spatial

scales. As a consequence, the appropriate spatial scale in the analyses is dependent on

which processes are studied. Although there is no one size �ts all guidance (e.g. smaller

is better), prior knowledge of the extent of the spatial processes under consideration

prove to be a good starting point for determination of the appropriate scales. For

the association between socio-economic status and subjective well-being, contingent on
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the experienced neighbourhood, we �nd indications that the peer-e�ect is indeed most

relevant for smaller spatial scales. This can also be argued to result from a requirement

of observability: those living further away will not be part of an individual's observed

relative social status. For amenity migration and the subjective well-being related

to proximity to amenities, the models are better for larger spatial scales, although

still sub-national. For migration models this makes sense: functional labour markets

are extensive (Hoogstra et al., 2017), meaning individuals will have a relatively large

search-radius when considering higher quality amenities as well. The following section

deals with the results in more detail.

Empirical relevance of spatial scale

In this section we discuss some considerations regarding the spatial scales that matter for

subjective well-being. The �nal aim of this thesis was to provide insight into the spatial

scales that were relevant for the processes involving subjective well-being. The results

in the empirical chapter show that it depends on the question asked. One common

thread throughout the four empirical chapters is that the processes modelled contain

substantially more heterogeneity than conventionally modelled. Chapter 2 models the

e�ect of neighbourhood comparison income on subjective well-being. This question

hinges on the observability of neighbourhood incomes. In the existing literature, the

reference group chosen is generally constrained by data availability, e.g. countries, or

large scale sub-national regions, metropolitan statistical units. The results in chapter

2 show that these regional de�nitions are not �ne-grained enough to capture the true

heterogeneity of the process studied. Even in our study using individual locations,

the numbers of available cases restrict estimation lower than 100 nearest neighbours,

meaning the number given is an upper estimate. Chapter 3 models the association

between accessibility of services. The e�ect of proximity to services on satisfaction with

service provision is known to be heterogeneous along the distance to the nearest service

(Song and Sohn, 2007) and across space (Comber et al., 2012). In chapter 3 we �nd

that accessibility is not associated with overall subjective well-being. The results do

indicate that the association between the control variables and subjective well-being is

heterogeneous across space. This was previously shown by Sarrias (2019) for regionally

aggregated data. The results in chapter 3 show that for these models, contrary to

chapter 2, smaller did not equal better, meaning the optimum is between hyper-local

and global (computation limitations meant a precise estimate is not available). Finally,

regarding the question addressed in chapter 4, whether in-migration is associated with

the labour market or with residential quality, the best �t model was at 53 nearest
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municipalities, with closer neighbours weighing more heavily in the models. The model

performance for global coe�cients, even with an inverse distance weighting scheme,

was substantially worse than all of the smaller region models. Finally, in chapter 5 the

neighbourhood bandwidth was de�ned as 1 kilometre, with di�erent bandwidths (up to

5 kilometres) returning similar estimates (due to the particular regression estimation

used a direct comparison of bandwidth size was not possible).

6.5 Conceptual implications and discussion

In this section we draw on the results in the previous section and put forward some

theoretical implications. We start from the point of view of the role of place in processes

involving subjective well-being, followed by a short section on the �ndings relating to

the measurement of subjective well-being and its processes. We conclude with a short

research agenda.

6.5.1 Do places matter?

The literature on regional subjective well-being predominantly features results that sug-

gest that subjective well-being di�erences between places are negligible or non-existent

(Goetzke and Islam, 2017; Ballas and Tranmer, 2012): The characteristics of the individ-

ual are what determine the overall quality of a person's life. One tempting implication

of this may be that places are largely irrelevant in this process. Our results show that

places are important for both the determination of individual subjective well-being,

as well as the outcome of individual behaviour. Subjective well-being is an outcome

measure, asking individuals to evaluate all aspects of their lives simultaneously (Veneri

and Murtin, 2019). In the Graves (1980) model of migration, part of the functional

mechanism of migration in equilibrium is the heterogeneity in what characteristics of

place are desirable to di�erent people. This heterogeneity guides the spatial sorting of

people, allowing people to �nd an optimal residential location based on their prefer-

ences (Bijker and Haartsen, 2012) and budget constraint (Sheppard, 1999). Until now,

very little quantitative research has been undertaken to account for this heterogeneity.

The main exception to this is the study by Sarrias (2019) in Chile, which allows for

heterogeneity in determinants by region.

We extend the idea of regional variations in determinants of subjective well-being

to include local heterogeneity. From a qualitative perspective, Bijker et al. (2013) show

that di�erent people sort into di�erent areas as a consequence of migration motives

that can be highly idiosyncratic. This characteristic means investigation using more
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generalizable quantitative methods is di�cult. Proximity to family and proximity to

friends, for instance, are not motives that are easy to generalize, and are unlikely to

lead to the determination of a single solution to a utility-equilibrium. This conclusion is

entirely in line with the Graves (1980) model of migration, and the amenity-led literature

on economic growth (Partridge, 2010; Clark et al., 2002). The idiosyncratic reasons for

moving to a certain location are generally summarized into two categories: the labour

market and not the labour market (Partridge, 2010). This thesis tests simultaneously

the degree to which each group of factors contributes to migration and �nd that this

di�ers from place to place. Where we measure, and how we construct our spatial units,

can in�uence if the category "not the labour market" matters in terms of migration.

Moreover, we show that there may be substantial spatial heterogeneity regarding which

factors actually constitute the category "not-the-labour-market": Both for people and

for places, what contributes to a higher quality of life is very heterogeneous.

6.5.2 Interacting people and places

We can extend the spatial heterogeneity in the determinants of subjective well-being

one step further. We show that individual characteristics, interacting with the char-

acteristics of the place of residence, a�ect the individual's subjective well-being. The

argument here is that a more �exible interactive agent perspective is warranted when

studying the causes of subjective well-being (c.f. Anselin, 2010), rather than viewing the

outcome of subjective well-being as a factor of individual characteristics, spatial char-

acteristics, and stochastic disturbances. We explicitly model the e�ect of a person's

absolute socio-economic position, and interact this with their position in the neigh-

bourhood, and �nd that whether or not this a�ects a person's subjective well-being

is contingent on the individual's characteristics. Overall, we show that the theoreti-

cal peer-e�ect model of subjective well-being is incomplete. In the following section

we show where the discrepancies are and propose a solution to the problem based on

externalities contingent on individual characteristics.

In the expected peer e�ect, the outcome of subjective well-being is negatively re-

lated with neighbourhood incomes: richer neighbours lead to lower relative positions.

Contrary to this prediction, we �nd a lower subjective well-being for lower income indi-

viduals in less a�uent neighbourhoods, and no negative e�ects of living in more a�uent

neighbourhoods. We �nd that, for lower income individuals, rather than an increasingly

negative peer e�ect as incomes in the reference group rise, we �nd a negative e�ect in

low-income neighbourhoods, and no e�ect beyond.

One promising solution may be that the local externalities overshadow the compar-
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ison e�ect for lower income individuals. Previous work has shown there is a willingness

to pay for access to higher quality neighbourhoods (Cheshire and Sheppard, 2004b),

which would result in higher income individuals concentrating around these higher

quality neighbourhoods, and vice versa. Lower income individuals will, as a conse-

quence, cluster in lower quality neighbourhoods. The associated dis-utility may explain

the discrepancy between the observed and expected e�ects for low income residents, as

high income individuals appear not to be a�ected by this. There is some evidence in

the literature to support this line of reasoning. Suminski et al. (2012) show that public

spending on parks is higher in high income neighbourhoods, and Cattaneo et al. (2009)

show that increasing residential quality through public spending has a positive e�ect on

residents' subjective well-being. Rostila et al. (2012) �nd that spending on social goods

mediates the negative e�ects of inequality on health (see Wilkinson and Pickett, 2009,

for an overview), arguing that social goods mainly bene�t low income individuals.

A second possible explanation is that low income individuals do not assess their rel-

ative position in life based on relative income. Rojas (2008) argue that evaluating what

a good life is from the basis of solely �nancial indicators is too narrow. The degree to

which changes in the �nancial situation translate into higher subjective well-being is not

the same at the lower and higher ends of the income scale. The same argument is made

by Kingdon and Knight (2006), arguing for a more inclusive, and perhaps capability-

based, approach to assessing quality of life in poverty. Both outcomes suggest that

the individual's �nancial situation may be valued di�erently by low income individuals.

This has important implications, in particular in terms of behavioural economics and

nudging of welfare recipients, as �nancial utility based arguments may be less e�ective.

Finally, Tay and Diener (2011) show that an individual's failure to ful�l universal needs

(e.g. Maslow's hierarchy of needs) is negatively associated with subjective well-being.

Taking the hierarchical approach, if an individual is struggling to ful�l basic needs,

social comparisons and respect, which are higher up in the hierarchy of needs, may not

factor into a person's life evaluation: the more pressing matters take precedence. The

implication from the empirical work in this thesis is that neither the local externalities,

peer-group comparisons, nor the individual characteristics on their own are su�cient

to explain neighbourhood e�ects on subjective well-being.

We show that happier individuals as well as happier neighbourhoods are associated

with higher transaction prices. Combining this �nding with the �ndings in chapter 2,

it appears that inequality is detrimental to individual property prices. Concentrations

of low incomes have a negative e�ect on average neighbourhood subjective well-being,

meaning lower prices for residential property. The same is true for concentrations of

higher incomes, compared to more mixed neighbourhoods. One caveat is that the
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observations in our data are cross-sectional and can therefore not capture changes over

time. An important future development of this research would be to assess the reciprocal

associations between moving to neighbourhoods of di�erent socio-economic status, and

the associated transaction prices paid and received.

Returning to the question posed in this section; do places matter? The evidence

we present suggests that it is the interaction between the individual and the local en-

vironment that matters for individual subjective well-being. The outcome measure of

subjective well-being appears to conform to a regional equilibrium, but this even out-

come hides substantial heterogeneity. These present clear avenues for future research,

with a focus on the individual-environment interaction, as well as a spatial decomposi-

tion of the process under consideration.

6.6 Policy implications

In this thesis, we have studied both the factors determining regional di�erences in sub-

jective well-being and quality of life, and behavioural responses associated with those

di�erences. Local and national policy-makers currently pay considerable attention to

the measurement of regional development through subjective well-being and policies

aimed at improving those statistics. These topics are especially relevant for those

working in regions facing population decline (Haartsen and Venhorst, 2010) or other

economic decline (Franklin and van Leeuwen, 2018). Chapter 5 suggests that there

are good reasons for doing so. Higher individual and regional subjective well-being

corresponds to higher willingness to pay for living in a certain neighbourhood, while

chapter 2 emphasises the impact that inequality may have on subjective well-being.

Aside from the immediate impact of preferable living circumstances, improving subjec-

tive well-being may return a monetary value as well, through property taxation and

sorting of higher income households. The results in this thesis provide further insight

into how subjective well-being may function in a policy context.

From a theoretical perspective, regional subjective well-being equilibrates to a state

where only individual and household characteristics determine subjective well-being

(Tiebout, 1956; Ballas, 2013). In chapter 5 we demonstrate that this process functions

similarly in the North of the Netherlands, with regions with higher subjective well-being

commanding higher residential property prices. Investing in site-speci�c characteristics

that improve subjective well-being are, therefore, likely to trigger a migration response,

capitalizing the added bene�t into the hedonic price of properties (Cheshire and Shep-

pard, 2004a), resulting in a return to equilibrium. Regional subjective well-being may
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have gone up in the process, but only as a function of the higher income new residents.

Similarly chapter 2 demonstrates that the relative income e�ect, identi�ed by East-

erlin (1974), Dolan et al. (2008), and Luttmer (2005) is present in the North of the

Netherlands as well. Concentrations of higher income households produce a negative

externality for high income residents. Similarly, concentrations of lower income house-

holds produce a negative externality for low income residents. These �ndings suggest

that reducing interregional income inequality, e.g. mixing high and low income hous-

ing, will result in a positive e�ect on the level of subjective well-being. Limiting the

migratory response and capitalization of increased subjective well-being will need to be

a key component of the mixing policy.

In terms of the migratory response, improvements to residential quality, such as the

availability of shops and schools, are commonly proposed as an instrument for attracting

new households to regions facing population decline (Haartsen and Venhorst, 2010).

The theoretical foundation for this is the idea that overall utility improves with greater

accessibility, leading to in-migration. In this thesis we fail to identify an association

between service accessibility and overall utility, proxied through subjective well-being

(chapter 3). We also compare the degree to which in-migration is associated with

residential quality. Using strict controls on false discovery rates, residential quality is

only related to in-migration around the Veluwe National Park. Changes in residential

quality were not signi�cantly associated with concurrent changes in in-migration. Based

on the results in this thesis, the expected returns to policies aimed at attracting new

residents are limited if not absent.

6.7 Empirical considerations and further research

6.7.1 Bene�ts of the large individual dataset

In this section we re�ect on methodological and data aspects related to this thesis.

Chapters 2, 3, and 5 are based on the Lifelines population survey. For the study of

subjective well-being, and isolating the e�ects we are interested in, the dataset provides

tremendous depth. While the focus in this thesis is on spatial processes, the results

consistently reveal the importance of individual characteristics and determinants of

subjective well-being. Health, social contacts, family and household situation are well-

established and important predictors of subjective well-being (Dolan et al., 2008; Ballas,

2013). One issue faced by studies of regional or spatial subjective well-being is the

possibility that regional di�erences are, in fact, a re�ection of compositional di�erences.

Failing to correct for individual characteristics that determine subjective well-being may
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lead to attributing regional variations in subjective well-being to the region, whereas

they may in fact be the result of clustering of, for example, younger or wealthier people

(Graves, 1980). Similarly, the results in this thesis emphasise the importance of knowing

the relevant spatial scale. These types of analyses require large numbers of cases with

detailed geographical information, which are not usually available. Combining this

data with local methods of analysis means we can take a uniquely �ne-grained look at

the processes involving subjective well-being. As with most aspects of the literature on

subjective well-being, this side of the Lifelines project is under continuous development,

with links to the Statistics Netherlands registry data implemented this year, and a new

wave of subjective well-being data currently being collected. Property transaction data

is similarly hard to obtain for research purposes. The data in chapter 5 are the result

of a unique combination between individual property transaction data and data on the

subjective well-being of the property's occupants. The processes modelled using this

level of detailed information would not have been accessible for study without these

datasets.

6.7.2 Limitations and future research

One of the main limitations of this study is the cross-sectional nature of the dataset.

Going forward, and with the new wave of subjective well-being data becoming available

towards the end of 2020, changes in subjective well-being may be related to changes

in the geographical situation of individuals and households. While the literature and

results in this thesis suggest that subjective well-being equilibrates over time (Goetzke

and Islam, 2017; Ballas and Tranmer, 2012), there is little information on the proce-

dural utility involved in this process. One question that could be addressed is, if site

speci�c characteristics change exogenously, e.g. the recent earthquakes in Groningen

(Bakema et al., 2018), how does this a�ect the overall subjective well-being, and to

what extent does this di�er between those who move and those who do not? Simi-

larly, if an individual's relative income changes, either through a change in personal

income or a change in neighbourhood composition, to what extent does the peer ef-

fect of income hold? Research into inter-regional and inter-personal inequality suggests

that the e�ects of inequality may be far-reaching (Wilkinson and Pickett, 2009). This

thesis shows that the peer e�ect appears to be less relevant for individuals with lower

incomes. One explanation may be that di�erences not pertaining to income may be

more important in lower income neighbourhoods. Decomposing the SWB e�ects across

quantiles means getting a better idea of what matters to whom. A longitudinal set of

subjective well-being measures would also allow us to gauge the question of increasing
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happiness with time in residence. In chapter 5 we show that transaction prices and sub-

jective well-being are positively associated, and we �nd tentative evidence that longer

time in residence is associated with subjective well-being. This latter �nding is not new

(Ballas and Tranmer, 2012), but it is theoretically problematic. If time in residence

is positively associated with residential utility, the price that owners would require to

o�set this added utility will be higher than the willingness to pay of individuals who

do not experience this utility. By leveraging the �ne level of detail in the Lifelines

dataset combined with longitudinal subjective well-being data we will be able to gain

substantial additional insights. We should be able to separate to what extent higher

subjective well-being leads to increased time in residence, as in, happy people are less

likely to move. In addition, we will be able to get an estimate of the reverse of that

process, that longer time in residence leads to higher subjective well-being. This is the

emergent-property argument proposed in chapter 5, where the utility derived from a

residential location is contingent on the familiarity of the residents with their surround-

ings and neighbours. This type of analysis will be able to give insight into the value of

familiarity, and a better idea of the utility costs of moving.

A second issue relating to the data is the measurement of subjective well-being. The

recent surge in subjective well-being studies and interdisciplinary nature of the new re-

sults mean that there is a continuous stream of new insights into how to measure and

understand subjective well-being (Frey, 2008). A very basic question to measure sub-

jective well-being is "All things considered, how happy were you over the past X weeks?"

(see for instance Ballas and Tranmer, 2012). More recently, researchers have argued for

compound measures of subjective well-being, as these are better capable of picking up

nuances in life evaluation, or unhappiness (Kahneman and Krueger, 2006). Frey (2008)

distinguishes three components to happiness, overall life evaluation, and positive and

negative a�ect. In the Lifelines dataset, a compound measure of subjective well-being

is collected in the RAND-36 survey scales (Hays and Morales, 2001). The initial pur-

pose of these survey items was to provide better evaluations of medical outcomes, as

objective measures were found to be lacking in personal evaluative context, hence the

original name of Medical Outcome Survey - Short Form (MOS-SF) (Ware and Gandek,

1998). The Lifelines data on subjective well-being contains the four week evaluation of

life question (over the past four weeks, how often were you happy), combined with a

number of mental health and happiness related questions. As such, it broadly �ts the

requirements of Kahneman and Krueger (2006) compound and evaluative measure of

overall quality of life. Di�erent adaptations from the SF-36 to an economic conceptual-

ization of utility exist, but require additional data (Brazier et al., 2002). In this thesis,

we use the items relating to the happiness of the individual as a proxy of utility as this
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most closely �ts the measures used in the literature (Frey, 2004). Both the individual

survey item relating to four week happiness, and the compound measure were used

with no qualitative di�erences between the outcomes. The measurement of quality of

life is, however, continually evolving (Frey, 2008), with more purpose-built measures of

subjective well-being always just around the corner. The RAND-36 scales have, to a

large degree, been replaced with these more recent measures (Kahneman and Krueger,

2006).

From a modelling perspective, two chapters use geographically weighted regressions

to analyse spatial heterogeneity. Since the conception of these types of models (Bruns-

don et al., 1998), a large number of developments have taken place in both the modelling

and computational e�ciency, as well as the interpretation of the results. There are two

main critiques to the use of geographically weighted regressions. First, the use of local

regressions is associated with issues of multi-collinearity (Brunsdon et al., 2012): as

the spatially �ltered regression points become fewer in local regressions, the probability

of �nding locally multi-collinear variables increases. To deal with this complication,

local measures of multi-collinearity have been implemented in the regression estimation

methods (Lu et al., 2014; Wheeler, 2007) and simulation studies have shown that this

issue is much less severe than previously thought (Fotheringham and Oshan, 2016).

The second problem with geographically weighted regression is the interpretation of

the heterogeneity of the coe�cients. In chapters 3 and 4 we use a theoretical frame-

work that implies spatial sorting of individuals and preferences to contextualize the

variation, similar to the interpretation o�ered in Sarrias (2019). It is argued, however,

that the di�erences found are an unobserved variables problem. Spatially heteroge-

neous models "show evidence of heterogeneity but do not explain it" (Anselin, 2010,

p. 17). In addition, Billé et al. (2017) show that geographically weighted regressions

assume that the heterogeneity is smooth across space, while discrete breaks (spatial

regimes) may also be plausible. Computationally their proposed two-step solution is

still prohibitive (around 400 cases, maximum). Sarrias (2019) compares both a continu-

ous and discrete model for spatial heterogeneity and �nds the discrete model for spatial

heterogeneity to be slightly preferable, both in terms of plausibility of the coe�cients

as well as interpretability. This method uses a priori speci�ed distributions of the pa-

rameters, that are then �t over the di�erent regions (Sarrias, 2020). The interpretation

of the classes and the variation between the coe�cients are, however, still left to the

researcher. All these methods only partially solve the problem of interpreting the het-

erogeneity, although the literature in this direction is developing (Sarrias, 2020; Dekker

et al., 2019; Miltenburg, 2017). Combining our insights with the recent developments

relating to modelling heterogeneity, and insights gained from agent-based interactive
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models (Anselin, 2010), future research questions related to well-being should aim to

elicit not just which process are at play, but also for whom.

The results in this thesis show that the relevant spatial scale is, unsurprisingly,

dependent on the topic studied. Addressing these issues is not easy, as the choice

of scale is limited by the availability of data, computational requirements, or model

speci�cation. Over the past decades, tremendous progress has been made regarding all

three aspects. In terms of computational requirements, the availability of ever higher

performance computers means more complicated models can now be solved. Given

the current boom in large datasets there is also an increasing push for more e�cient

estimation techniques (Arbia et al., 2019). However, as computational power increases,

so do computational requirements. The models estimated in chapters 3 and 4 use

geographically weighted regressions from the GWmodel (Lu et al., 2014) package. This

package o�ers the kind suggestion: "Take a cup of tea and have a break, it will take

a few minutes" if the number of cases exceeds 1500. Although appropriate at the

time, 1500 cases is generally disposed of quickly on modern hardware. Currently the

estimation of much larger datasets is possible using the gwr.scalable method in the same

package and using the substantial increase in RAM modern systems have. However,

new developments related to geographically weighted regressions mean that it is now

possible to estimate the size of each parameter bandwidth separately (Lu et al., 2017),

which unfortunately comes with exponentially higher computation cost. The bene�ts

of these types of analyses is that, rather than take spatial heterogeneity at a system

(all regression variables) level, it allows the spatial bandwidths to be estimated for

each variable separately. This means the full spectrum of local, regional, and national

processes can be combined in a single model, provided the data is available. The results

in this thesis suggest that testing for spatial heterogeneity should be standard practice

when working with spatial data.

Looking at the availability of spatial data, most sources still rely on regional aggre-

gation before data dissemination. Subjective metrics are particularly di�cult to get as

locational data (Nakaya et al., 2007), as they are generally collected using surveys and

these require relative anonymity before the data can be shared (Longley et al., 2018).

There are two major developments that open up subjective well-being data to spatial

scientists: �rst, user shared data, and second, small-area estimated data. The �rst cat-

egory of development uses the openly accessible data shared online by individuals, such

as tweets or publicly scrapeable data. Although these future avenues of data appear

promising, they come with notable limitations. A commonality in user shared data are

the ethical considerations that need to be taken into account (Williams et al., 2017).

The data generally is not shared with academic papers in mind, meaning individuals
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may express opinions online that they would not if they were aware they would be

scrutinized, and the consent of publicly shared data is not the same as consenting to

be included in a study. More fundamentally, the generalizability of user shared data is

limited to a population of people who are likely to engage in publicly sharing data. Lo-

cation data is generally unreliable, and, with Twitter as an example, the researcher has

no control over the selections made before the data is shared by the service API. Legally,

academic research is not necessarily covered by the terms of service, particularly so in

the case of scraped data.

A second avenue for furthering spatial studies into subjective well-being is the use

of small-area estimation, or spatial micro-simulation. The basic idea is to combine a

representative survey dataset containing data on the topics in question, and known

neighbourhood census data that contains at least one characteristic against which the

survey data can be matched. The analytical dataset is built by a joint optimisation

routine, sampling from the survey data until each neighbourhood �ts the relative census

characteristic (Morrissey et al., 2008). One critical point of this type of research is that

the outcome dataset is generally di�cult to validate, although conceptually that is

merely a generalization of a survey-representativeness argument. The method has been

successfully implemented to estimate Irish GP usage (Morrissey et al., 2008), retail

centre attractiveness (Nakaya et al., 2007), obesogenic environments (Edwards and

Clarke, 2009), and obesity in the Netherlands (van de Kassteele et al., 2017).

6.8 Concluding remarks

The results in this thesis highlight three components as part of a regional development

research agenda. First, the results in this thesis emphasize the usefulness of subjective

well-being as a measure of quality of life. In general, the associations with subjective

well-being in the empirical chapters are plausible in terms of size, sign, and signi�cance.

Second, analyses that explicitly model spatial relations provide better �ts to the data

than more general models, con�rming that local processes, e.g. residential decision-

making, require local analyses. Finally, the results show that the the interaction between

the individual and their environment can mediate which processes relate to subjective

well-being. There is room for yet more, and more types of, heterogeneity.
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Introductie

Aanleiding en doel

Subjectieve maten van de kwaliteit van leven hebben in de afgelopen decennia een steeds

centralere rol gekregen, zowel in het denken over regionale groei en ontwikkeling, als

in het academisch onderzoek (Frey, 2008). In dit proefschrift voegen wij een expliciet

ruimtelijke en lokale dimensie toe aan deze nieuwe inzichten uit de "economie van geluk".

Wij gebruiken hiervoor een unieke en gedetailleerde dataset, het Lifelines onderzoek uit

Noord-Nederland (Scholtens et al., 2015; Klijs et al., 2015) en innovatieve methoden

die de ruimtelijke aspecten van de "economie van geluk" explicieter maken dan tot

op heden mogelijk was. Dit onderzoek draagt bij aan de bestaande literatuur op drie

punten.

Ten eerste, dit onderzoek laat zien welke processen een rol spelen bij het tot stand

komen van ruimtelijke verschillen in welbevinden, met een focus op de lokale sociale

context en lokale bereikbaarheid van voorzieningen. Wij laten zien dat de relatieve

sociaal-economische positie van individuen binnen een kleinschalige buurt een voorspel-

ler is van subjectief welbevinden, maar dat er belangrijke nuanceverschillen zijn tussen

verschillende groepen personen. De bereikbaarheid van horeca-voorzieningen heeft een

positief e�ect op subjectief welbevinden, maar alleen in krimpregio's. Voor supermark-

ten, gezondheidszorg, en scholen kon dit e�ect niet worden vastgesteld.

Als tweede bijdrage van dit proefschrift kijken we naar de rol van ruimtelijke ver-

schillen in welbevinden in de keuzes van vestigingsplaatsen van personen. Wij laten zien

dat er aanzienlijke ruimtelijke verschillen zijn in de rol van woonkwaliteit en arbeids-

markt als verklaring voor migratie. Ten slotte laten wij zien dat lokaal en individueel

subjectief welbevinden zich positief verhoudt met de betaalde woningprijzen.

De derde bijdrage van dit proefschrift is het inzichtelijk maken van de ruimtelijke

schaal waarvoor deze processen relevant zijn: waar eerder onderzoek zich voorname-

lijk beperkt tot analyses over vastomlijnde regio's, worden in dit proefschrift expliciet
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ruimtelijke technieken gebruikt. Hierdoor is het mogelijk om vast te stellen of pro-

cessen plaatsvinden op een kleinere ruimtelijke schaal dan de regio, of dat deze juist

bovenregionaal zijn.

In de rest van de inleiding belichten we achtereenvolgens de bredere theoretische

achtergrond en de belangrijkste databron, en tot slot plaatsen we deze studie in de

regionale context van Noord-Nederland. De rest van deze samenvatting is als volgt

gestructureerd: In de volgende sectie gaan we in op de ruimtelijke verschillen in welbe-

vinden, en lichten we afzonderlijk de resultaten toe uit hoofdstuk 2, de sociale context

en welbevinden, en hoofdstuk 3, nabijheid van voorzieningen en welbevinden. Sectie

6.8 gaat in op de gevolgen van ruimtelijke verschillen in welbevinden voor keuzes voor

woonregio's (hoofdstuk 4) en woningen (hoofdstuk 5). In de laatste empirische sectie

geven we een overzicht van de bevindingen met betrekking tot de ruimtelijke schaal van

processen gerelateerd aan welbevinden. De samenvatting sluit af met een discussie en

korte onderzoeksagenda.

Theoretische achtergrond

De recente opmars van subjectieve maten van welbevinden heeft volgens Frey (2008)

geleidt tot drie belangrijke ontwikkelingen: Ten eerste, subjectieve maten van welbe-

vinden maken het mogelijk om zowel voor analyses als beleid een breder perspectief

op ontwikkeling te hanteren (Sen, 1987, 2000). Ten tweede: subjectieve maten van

welbevinden maken onderdeel uit van een grotere diversiteit aan meetinstrumenten van

ontwikkeling en vooruitgang. Ten derde, deze maten maken het mogelijk om nieuwe

concepten te onderzoeken, zoals de waardering van processen in plaats van uitkomsten

(zie ook Frey, 2004). De introductie van subjectief welbevinden in de beleids- en onder-

zoeksdiscours valt samen met een toenemende aandacht voor de tekortkomingen van

het Bruto Binnenlands Product (BBP) als maat voor ontwikkeling van landen en regio's

(Stiglitz et al., 2008; Veneri and Murtin, 2019; Terluin, 2003). Het gebruik van alleen

het BBP laat te weinig ruimte voor de ervaren kwaliteit van leven van bewoners, en laat

belangrijke niet-�nanciële transacties buiten beschouwing. Niet-�nanciële transacties,

een belangrijk onderdeel van de Participatiesamenleving, maken dus geen deel uit van

het BBP maar zullen wel degelijk een e�ect hebben op de kwaliteit van leven in een

bepaalde regio (Salemink and Strijker, 2016; Lager et al., 2015; Cheshire and Sheppard,

2004a). Het sociaal kapitaal in een regio is niet onderdeel van het BBP, maar wordt

wel in verband gebracht met een hogere ervaren kwaliteit van leven (Helliwell and Put-

nam, 2004), een betere gezondheid (Mohnen et al., 2011), en de mate waarin inwoners

om kunnen gaan met verandering in de regio en hun leven (Lager et al., 2015). Daar-
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naast laten nieuwe stromingen in de economie en sociologie zien dat met name regionale

inkomensongelijkheid een belangrijke determinant is van de regionale kwaliteit van le-

ven (Wilkinson and Pickett, 2009). Hogere gemiddelde of totale inkomens in een regio

(BBP) laten de verdeling binnen die regio buiten beschouwing. Graham and Felton

(2006) laten zelfs zien dat een positieve verandering van het gemiddelde inkomen in een

regio vaak samengaat met groeiende inkomensongelijkheid. Door gebruik te maken van

diversere maten, en daarbij in het bijzonder ruimte te maken voor subjectieve maten

van welbevinden van bewoners, is het mogelijk om een meer alomvattend begrip te

krijgen van de ontwikkeling van regio's, zowel economisch als sociaal (Frey, 2008).

In dit proefschrift voegen we een expliciet ruimtelijke en lokale dimensie toe aan

deze nieuwe inzichten uit de "economie van geluk". Hoewel er vanuit de literatuur

steeds meer aandacht is voor subjectief welbevinden is juist de ruimtelijke en lokale

component onderbelicht gebleven. Vanuit een theoretisch oogpunt zijn er zeker redenen

om aandacht te schenken aan die ruimtelijke component. De keuzes die mensen ma-

ken voor, bijvoorbeeld, hun woonlokatie hangt samen met een set aan afwegingen die

breder is dan inkomen alleen. Tiebout (1956) en Graves (1980) laten zien dat mensen

naast het inkomen ook rekening houden met woonlasten en kwaliteit van leven. Als

mensen de kwaliteit van leven die zij genieten in een bepaalde regio meenemen in hun

afweging, dan zullen zij bereid zijn om hogere woonlasten te accepteren in regio's met

hogere woonkwaliteit (Graves, 1980; Overman et al., 2010). Op dezelfde manier zullen

mensen binnen regio's met een hogere woonkwaliteit bereid zijn om genoegen te nemen

met een lager inkomen. Door slechts rekening te houden met het inkomen, of BBP,

ontstaat dan een vertekend beeld: de compenserende werking van juist de kwaliteit

van leven in de regio blijft buiten beeld. Er is tot op heden een aantal onderzoeken

uitgevoerd die deze modellen op regionale schaal ondersteunen, maar ruimtelijke en

lokale analyses ontbreken (Ballas and Tranmer, 2012; Goetzke and Islam, 2017; Part-

ridge, 2010). Welke factoren op lokale schaal bijdragen aan subjectief welbevinden is

daarmee nog onderbelicht, net als de e�ecten die voortvloeien uit lokale verschillen in

subjectief welbevinden. Een belangrijk probleem met het gebruik van een regionale

schaalniveau volgt uit de manier waarop regio's gede�nieerd worden (Openshaw, 1984).

Storper and Scott (2009) laten zien dat migratie tussen functionele arbeidsmarktregio's

voornamelijk samenhangt met ontwikkelingen op de arbeidsmarkt. Partridge (2010) en

Niedomysl (2011) laten juist zien dat migratie tussen kleinschaligere regio's, of over een

kortere afstand, vooral samenhangt met kwaliteit van leven. Met name Partridge (2010)

beargumenteert dat de keuze van arbeidsmarktregio's als onderlegger van de analyses

in Storper and Scott (2009) als een �lter werkt en daarmee een onvolledig beeld geeft

van de daadwerkelijke motivaties van verhuizers. Daarnaast lopen belangrijke processen
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zoals bijvoorbeeld bevolkingskrimp niet één op één gelijk met administratieve regio's.

Het is mogelijk dat in regio's die krimp ervaren, of anticiperen op krimp, sommige dor-

pen of wijken juist groeien (Elshof et al., 2014; Franklin and van Leeuwen, 2018). Het

tegenovergestelde is ook waar, dat in groeiende regio's vaak ook plaatsen te vinden zijn

die krimpen (McCann, 2017).

Bovendien is er een grote heterogeniteit binnen de individuele voorkeuren die de

basis vormen voor verhuisgedrag en welbevinden in de regio. Het gebruik van subjec-

tief welbevinden maakt het mogelijk om rekening te houden met deze verschillen (Frey

and Stutzer, 2002). De verschillende samenstellingen van voorkeuren zijn in belangrijke

mate ruimtelijk (Sarrias, 2019; Bijker and Haartsen, 2012): de woonplaatsvoorkeuren

van personen in steden verschillen van die van mensen in dorpen, en binnen die plaat-

sen weer tussen mensen die centraal of juist meer aan de rand wonen. Door gebruik

te maken van regionale data en regionale analyses wordt een substantieel deel van deze

verschillen niet geobserveerd, waardoor signi�cante en relevante e�ecten buiten beeld

blijven. Recente ontwikkelingen op het gebied van ruimtelijke analysemethoden ma-

ken het mogelijk om juist deze verschillen in beeld te brengen (Brunsdon et al., 1998;

Halleck Vega and Elhorst, 2015; Lu et al., 2014). Met behulp van deze methoden

zijn bijvoorbeeld ruimtelijke verschillen in de determinanten van huizenprijzen (Helbich

et al., 2014), tevredenheid met voorzieningen (Comber et al., 2012), en verbanden tus-

sen omgeving en gezondheid (Edwards and Clarke, 2009) aan het licht gekomen. In dit

proefschrift wordt zowel op het vlak van de data als aan de kant van de analysemetho-

den expliciet rekening gehouden met de ruimtelijke schaal en ruimtelijke verschillen van

de processen die welbevinden beïnvloeden en de ruimtelijke verschillen daarin.

De Lifelines dataset

Voor dit onderzoek hebben wij data nodig met de exacte woonlocatie van respondenten,

en een brede set aan covariaten. Het is bekend dat het grootste deel van verschillen in

subjectief welbevinden te verklaren is aan de hand van individuele karakteristieken en

informatie (Ballas and Tranmer, 2012). Om de ruimtelijke processen te kunnen scheiden

van de individuele determinanten is het daarom noodzakelijk te beschikken over een

diepgaande dataset met controlevariabelen op het gebied van gezondheid (Diener et al.,

1999), stemming (Watson et al., 1988), sociale contacten (Brown and Lombard, 2014;

Gieling et al., 2019), leeftijd (Blanch�ower and Oswald, 2008), huwelijkse staat (Stutzer

and Frey, 2006), en werk en inkomen (Korpi, 1997).

In Noord-Nederland loopt sinds 2008 het Lifelines onderzoek. Binnen het kader van

dit onderzoek is een zeer uitgebreide vragenlijst uitgezet met gevalideerde instrumenten
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op elk van de hierboven genoemde factoren onder een representatief cohort in Noord-

Nederland (Scholtens et al., 2015; Klijs et al., 2015). Deelnemers aan het Lifelines

onderzoek werden in eerste instantie benaderd via hun huisarts (vanaf 2006), waarna

bij het eerste bezoek een zo volledig mogelijke lijst aan directe familie (ouders, broers

en zussen, en kinderen) werd uitgevraagd. Deze werden vervolgens ook benaderd voor

deelname. Daarnaast was er een open werving, waarbij mensen zich konden aanmel-

den via de website. Deelname werd beloond met een gratis gezondheidscheck. Het

onderzoek loopt nog, met tussen- en vervolgmetingen voor de bestaande populatie van

167.729 respondenten. Voor de onderhavige studie is alleen de eerste data-levering van

de Lifelines beschikbaar gesteld (bijna 100.000 respondenten) waarbij de data op adres

is gekoppeld. In de volgende datareleases was dit niet het geval, waardoor deze geen

onderdeel vormen van de data in dit proefschrift.

Regionale context

Het Lifelines onderzoek richt zich vooral op Noord-Nederland. In deze sectie geven wij

een kort overzicht van voor dit proefschrift relevante ontwikkelingen in Noord-Nederland

weer, met de nadruk op data uit 2012 (de modus van de Lifelines respons in dit proef-

schrift). Noord-Nederland is binnen de Nederlandse context relatief dunbevolkt: Neder-

land als geheel telt we gemiddeld 477 inwoners per kilometer, in Noord-Nederland zijn

dat er 200 (Statistics Netherlands, 2012b). Volgens de OECD klassi�catie, die rekening

houdt met zowel bevolkingsdichtheid als afstand tot grotere plaatsen, valt geen enkel

deel van Nederland onder de noemer "Voornamelijk ruraal". Een krappe tweederde van

Nederland is "Voornamelijk stedelijk", en eenderde is "intermediair" (OECD, 2016).

Noord-Nederland wordt binnen Nederland door inwoners wel als platteland gezien, on-

danks de afwezigheid van een rurale klassi�catie in een internationale context (Haartsen

et al., 2003), en ruraliteit wordt in Noord-Nederland door inwoners op een vergelijkbare

manier ervaren als bijvoorbeeld in het Verenigd Koninkrijk (Delfmann, 2015). Deze

beleving van platteland uit zich bijvoorbeeld in afstand tot dichtstbijzijnde faciliteiten,

zoals huisarts, basisschool, restaurant, en supermarkt (Statistics Netherlands, 2012b).

Gemiddeld genomen moet men in Noord-Nederland een grotere afstand overbruggen

voor deze functies. Noord-Nederland is gemiddeld genomen ook minder welvarend dan

de rest van Nederland. Het gemiddelde inkomen per hoofd van de bevolking is iets

onder ¿ 20.000, vergeleken met meer dan ¿ 22.000 voor de rest van Nederland (Sta-

tistics Netherlands, 2012b). Het verschil in inkomens tussen Noord-Nederland en de

rest van Nederland zit voornamelijk in een lager percentage hoge inkomens. De vari-

abelen lage en hoge inkomens volgens het CBS zijn gede�niëerd als de onderste twee
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quintielen en het bovenste quintiel van de inkomens, nationaal bezien. Voor de lage

inkomens is het verschil niet zo groot, met 43,2 procent in Noord-Nederland (een over-

vertegenwoordiging van 3,2 procentpunt, oftewel 8 procent), en 39,3 procent in de rest

van Nederland. Voor hoge inkomens is het verschil echter 4,6 procentpunt negatief voor

Noord-Nederland, oftewel een ondervertegenwoordiging van 23 procent. Een gevolg

hiervan is dat de inkomensongelijkheid in Noord-Nederland lager is dan in de rest van

Nederland.

In Noord-Nederland zijn momenteel twee belangrijke demogra�sche processen gaande:

vergrijzing en bevolkingskrimp (Haartsen and Venhorst, 2010). Hoewel de bevolking

in een deel van Noord-Nederland krimpt, groeien de aantallen huishoudens ook in de

meeste krimpregio's nog door tot 2035, met slechts kleine krimp tot 2050, wat te wij-

ten is aan een veranderende huishoudenssamenstelling en -grootte. Vergelijkbaar met

de bredere internationale context van bevolkingskrimp zijn er ook in Noord-Nederland

binnen de krimpregio's vaak bevolkingskernen die (nog) doorgroeien (Franklin and van

Leeuwen, 2018). Gemiddeld genomen zijn inwoners van Noord-Nederland meer tevre-

den met hun woonomgeving dan inwoners uit de rest van Nederland (Ministerie van

Binnenlandze Zaken and Statistics Netherlands, 2015), zie tabel 1.1). Een klein aantal

gemeenten binnen de krimpregio's wordt lager gewaardeerd, maar binnen de krimpre-

gio's bevinden zich ook gemeenten met hoger gewaardeerde woonkwaliteit. Anticipeer-

regio's hebben geen lagere woonkwaliteit dan groeiende of gelijkblijvende gemeenten.

Tot slot, de gemiddelde WOZ-waarde in Noord-Nederland is lager dan in de rest van

Nederland, terwijl de regio ook relatief veel koopwoningen heeft. Beide gegevens zijn in

lijn met het meer rurale karakter van Noord-Nederland en de lagere bevolkingsdichtheid.

Ruimtelijke verschillen in welbevinden

In dit proefschrift worden twee oorzaken van ruimtelijke verschillen in subjectief welbe-

vinden behandeld. Hoofdstuk 2 richt zich op de rol van de sociale context, en hoofdstuk

3 richt zich op de bereikbaarheid van lokale voorzieningen. Beide ideeën zijn gestoeld

op de modellen van Graves (1980), en later Goetzke and Islam (2017) en Overman et al.

(2010), waarbinnen locatie-speci�eke factoren de kwaliteit van leven van bewoners kun-

nen beïnvloeden. Ons onderzoek leidt tot twee belangrijkste uitkomsten: Lokaal ver-

gelijkingsinkomen is een belangrijke verklarende variabele voor subjectief welbevinden,

en bereikbaarheid van faciliteiten, zowel in de stand als in de ontwikkeling van bereik-

baarheid heeft geen e�ect op subjectief welbevinden. Voor de horeca moet hier een

voorzichtige uitzondering worden gemaakt, aangezien deze in één van de modelspeci�-
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caties wel een signi�cant en positief verband met subjectief welbevinden laat zien. De

gevonden e�ecten lieten signi�cante heterogeniteit zien tussen personen, in het geval

van vergelijkingsinkomen, en plaatsen, in het geval van bereikbaarheid. Deze hetero-

geniteit is in de literatuur tot op heden onderbelicht, maar laat duidelijk zien dat wat

mensen gelukkig maakt van persoon tot persoon, en regio tot regio, verschilt. In de

volgende twee paragrafen worden de deelstudies in meer detail uiteengezet.

Lokaal vergelijkingsinkomen en subjectief welbevinden

Onderzoek tot op heden heeft laten zien dat niet alleen het inkomen van personen zelf

bepalend is voor subjectief welbevinden, maar ook de relatieve inkomenspositie van de

persoon binnen een referentiegroep draagt hieraan bij (Diener et al., 1993; Clark and

Oswald, 1996; Luttmer, 2005; Clark et al., 2008). Het toevoegen van een referentiegroep

maakte het mogelijk om een deel van de observaties van de Easterlin (1974) paradox te

verklaren: Individuele inkomens zijn positief geassocieerd met geluk bij de vergelijking

van personen op een bepaald moment, maar ondanks decennia durende groei van nati-

onale inkomens (in onder andere de VS, Japan) blijven nationale geluksscores constant.

Door de evaluatie van mensen over hoe zij er in hun leven in het algemeen voorstaan

afhankelijk te maken van zowel eigen inkomen als hun relatieve inkomenspositie is deze

paradox op te lossen (Clark et al., 2008).

In onze studie nemen wij een expliciet ruimtelijke benadering van deze referentie-

groep, wij laten ruimte voor asymmetrische e�ecten voor verschillende inkomensgroe-

pen, en bekijken de schaal van het e�ect van het vergelijkingsinkomen. Tot op heden

is een diverse set aan operationalisaties van deze referentiegroepen gebruikt, waaronder

sociale vergelijkingen (Clark and Oswald, 1996), zelf-gerapporteerde aspiratieniveaus

(Ma et al., 2018), en regionale (Diener et al., 1993) of nationale (Clark et al., 2008) ver-

gelijkingsgroepen. Diener et al. (1999) stellen dat de observeerbaarheid van de inkomens

van de personen in de referentiegroep een fundamentele voorwaarde is voor dit proces.

Dit betekent dat operationaliseringen van de vergelijkingsgroep op nationale of regionale

schaal, inclusief vergelijkingen waarbij ge�lterd wordt op bijvoorbeeld opleidingsniveau,

te breed zijn: het is onwaarschijnlijk dat personen een redelijk valide inschatting kun-

nen maken van de inkomens van andere mensen op deze grote schaal. Het proces van

de vergelijkingsinkomens speelt daarom waarschijnlijk op een sub-regionaal of lokaal

niveau.

In onze benadering gebruiken wij de Local Moran's I (LMI, Anselin, 1995) om het

lokale relatieve inkomen te bepalen. De LMI is een functie van het eigen inkomen en het

inkomen van de buurt, en maakt het mogelijk om vast te stellen of personen onderdeel
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vormen van een ruimtelijk cluster van lage of hoge inkomens, of dat zij een uitschieter

zijn (rijk in een arme wijk of andersom). Daarnaast is het mogelijk de kenmerken van de

buurt te variëren, waardoor gekeken kan worden hoe lokaal het e�ect is. In de modellen

controleren wij voor de gebruikelijke variabelen die geassocieerd zijn met subjectief

welbevinden, waaronder nominaal inkomen, gezondheid, humeur, gezinssamenstelling,

leeftijd, en geslacht.

Wij vinden dat de inkomens van personen, relatief aan dat van hun buren, signi�cant

geassocieerd zijn met subjectief welbevinden. De bevindingen in hoofdstuk 2 vormen

een ver�jning van voorgaande studies zoals Luttmer (2005) en Diener et al. (1993),

die gebruik maakten van administratieve regio's. De uitkomsten van onze regressie-

analyses laten zien dat het vergelijkingsinkomen het verwachtte e�ect heeft op subjectief

welbevinden voor personen met hoge inkomens. In vergelijking met de referentiegroep

(mensen in gemengde buurten) vinden wij voor mensen met hoge inkomens in buurten

met lage inkomens een hoger subjectief welbevinden, terwijl mensen met hoge inkomens

in buurten met hoge inkomens juist een lager subjectief welbevinden hebben.

Voor mensen met lage inkomens is de relatie aanzienlijk meer complex. Mensen

met lage inkomens in buurten met gemiddeld lage inkomens zijn juist minder gelukkig

dan de mensen met lage inkomens in een gemengde buurt (de referentiegroep). Dit

is in tegenspraak met de verwachting, aangezien het relatieve inkomen voor de lage

inkomens in lage inkomensbuurten juist hoger is dan in de referentiegroep. In buurten

met hoge inkomens vinden we voor personen met lage inkomens geen signi�cant verschil

met de referentiegroep. Dit zou volgens de vergelijkingsinkomenhypothese juist negatief

moeten zijn. Deze asymmetrische verschillen tussen het e�ect voor personen met hoge

of lage inkomens laat zien dat het idee van vergelijkingsinkomens incompleet is.

Bereikbaarheid en subjectief welbevinden

Naast de sociale context wordt de lokale kwaliteit van leven ook beïnvloed door de aan-

wezigheid van voorzieningen (Graves and Mueser, 1993; Overman et al., 2010). Deze

zogeheten amenities zijn in feite breder omschreven dan voorzieningen alleen, en om-

vatten ook de omgevingskwaliteit, natuur en parken, afwezigheid van geluidshinder,

enzovoorts. Partridge (2010, p. 518) gaat zo ver als het de�niëren van amenities als

"alles wat een verschuiving veroorzaakt in de bereidheid van een huishouden om te

verhuizen naar een bepaalde locatie". Empirisch gezien is hier al het nodige van be-

kend: een beter klimaat (Graves, 1980) en nabijheid van natuur (Daams et al., 2016),

creatieve en inclusieve sociale milieus (Florida, 2002), en de kwaliteit van lokale scholen

(Cheshire and Sheppard, 2004a) zijn bekende determinanten van verhuisgedrag. Bin-
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nen de context van Noord-Nederland is de nabijheid van voorzieningen in het bijzonder

relevant. In het publieke debat wordt verondersteld dat de aanwezigheid van bijvoor-

beeld scholen en supermarkten een belangrijke determinant is van de levensvatbaarheid

van dorpen in krimpgebieden (voor een overzicht, zie Haartsen and Venhorst, 2010).

De interactie tussen verdwijnende voorzieningen en een negatieve trend in bevolkins-

omvang, de neerwaartse spiraal, zou een voorbode kunnen zijn van het einde van een

dorp. Er is echter nog weinig bekend over hoe regio's zich in brede zin ontwikkelen

binnen een context van krimp (Franklin and van Leeuwen, 2018). Recente empirische

bijdragen laten zien dat deze conclusie wellicht wat voorbarig is, en dat de veronder-

stelde associatie tussen verdwijnende faciliteiten en vertrekkende bewoners lang niet in

elke situatie kan worden vastgesteld (zie Barakat, 2015, voor een overzicht). In ons

onderzoek kijken wij naar de ervaren levenskwaliteit in de regio, in plaats van de meer

gebruikelijke verhuisdynamiek of het regionale inkomen. Daarnaast laten wij de e�ecten

van krimp via ruimtelijk gewogen regressies (GWR) variëren over de onderzoeksregio,

wat het mogelijk maakt om ook kleine verschillen en lokale e�ecten te identi�ceren. De

toegevoegde waarde van het analyseren van de ervaren levenskwaliteit in de regio is dat

deze niet beperkt wordt tot observeerbare keuzes. Daarnaast maken wij in deze studie

gebruik van lokale analysemodellen (Brunsdon et al., 1998), waardoor de verwachtte

subregionale verschillen (Franklin and van Leeuwen, 2018) expliciet belicht worden.

Het verwachtte verband tussen de stand van de bereikbaarheid en subjectief welbe-

vinden is over het geheel genomen niet aanwezig. Dit is in lijn met eerdere bevindingen

(Goetzke and Islam, 2017), en ondersteunen het idee dat lokale verschillen in kwaliteit

van leven snel gekapitaliseerd worden in woonlasten of inkomen (Graves, 1980; Ballas

and Tranmer, 2012). Onze modellen laten wel zien dat er ruimtelijke verschillen zijn in

het verband tussen de gebruikte determinanten en subjectief welbevinden, in lijn met

de uitkomsten van Sarrias (2019) in Chili. De verschillen voor de bereikbaarheidsva-

riabelen zijn echter verwaarloosbaar. Ook als de ontwikkeling van de bereikbaarheid

als determinant wordt genomen vinden we geen e�ecten terug in de ruimtelijke mo-

dellen. Richten we ons op het verband tussen de voorzieningen en krimpregio's, dan

blijft het gebrek aan een verband tussen bereikbaarheid en subjectief welbevinden voor

de meeste voorzieningen overeind. De uitzondering hierop is de horeca. Een kortere

afstand tot de dichtstbijzijnde horecagelegenheid is positief geassocieerd met subjectief

welbevinden. Deze associatie vinden we alleen in krimpgebieden. Deze uitkomst is in

lijn met het idee dat met name de sociale ontmoetingsfunctie van faciliteiten relevant

is in krimpgebieden (Gieling et al., 2019). De uitkomst bleef echter niet overeind als de

Enhanced Two Stage Floating Catchment Area maat van bereikbaarheid werd gebruikt

(Song and Sohn, 2007) in plaats van de simpelere afstandsmaat, en moet dus met enige
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voorzichtigheid geïnterpreteerd worden.

Over het geheel genomen is er weinig bewijs voor een verband tussen de bereikbaar-

heid van voorzieningen en subjectief welbevinden, zowel voor de stand als de ontwikke-

ling van de bereikbaarheid. Binnen de context van krimpgebieden lijken horecagelegen-

heden een rol te spelen in het subjectief welbevinden, maar deze conclusie is afhankelijk

van de gebruikte maat voor bereikbaarheid. De resultaten uit dit onderzoek bieden een

mogelijke verklaring voor het uitblijven van een neerwaartse spiraal.

Welbevinden en residentieel gedrag

Waar in het eerste deel van het proefschrift de nadruk ligt op factoren die bijdragen aan

ruimtelijke verschillen in de kwaliteit van leven, richt het tweede deel zich op de manier

waarop deze verschillen een e�ect hebben op de woonplaatsvoorkeuren van personen.

Hoofdstuk 4 is gepositioneerd in het debat over het relatieve belang van de kwaliteit van

leven (Graves and Mueser, 1993; Partridge, 2010) of de arbeidsmarkt (Storper and Scott,

2009) als drijvende factor van migratie. In onze studie gebruiken wij beide inzichten en

beargumenteren dat welke factor belangrijker is, afhankelijk is van de regionale context.

In hoofdstuk 5 verdiepen wij dit argument door te laten zien dat lokale verschillen in

subjectief welbevinden gerelateerd zijn aan de transactieprijs van woningen. Wij laten

voor zowel individueel subjectief welbevinden als voor lokale clusters van subjectief

welbevinden een positieve en signi�cante associatie zien met de transactieprijs van de

woning. In de volgende twee secties worden deze resultaten in meer detail uitgewerkt.

Verhuizen als gevolg van kwaliteit van leven of arbeidsmarkt

Er zijn twee belangrijke modellen die het ontstaan en bestaan van migratie beogen te

verklaren: het disequilibrium en het equilibrium model van migratie. In het disequi-

librium model wordt migratie verklaard vanuit ruimtelijke verschillen in inkomen en

baanmogelijkheden. Mensen migreren naar die gebieden die ze de meeste economische

voorspoed brengen (Storper and Scott, 2009). Een groei in productiviteit leidt tot

een hoger netto migratiecijfer. Het equilibrium model van migratie stelt dat migratie

kan ontstaan onafhankelijk van een disequilibrium in arbeidsmarkt-potentie. Auteurs

binnen deze stroming benadrukken niet-economische verklaringen voor migratie, zoals

klimaat (Graves, 1980) en sociale context (Florida, 2002). Beide kanten van het argu-

ment vinden empirische aanwijzingen dat hun model werkt (Storper and Scott, 2009;

Partridge, 2010). In onze studie voegen wij de mogelijkheid toe dat beide modellen

relevant zijn, en dat welk model een betere verklaring biedt afhankelijk is van de lokale



187

context. De bestaande literatuur maakt gebruik van uiteenlopende de�nities van regio's,

als onderlegger van de interregionale migratie. Het is echter welbekend dat verhuisre-

denen verschillen naar doelregio (Bijker, 2013), verhuisafstand (Niedomysl, 2011), en

persoonlijke karakertistieken van de verhuizers (Bijker et al., 2013). Verhuizingen over

langere afstanden zijn doorgaans te verklaren aan de hand van arbeidsmarktfactoren,

terwijl kortere verhuisafstanden juist meer met woonkwaliteit te maken hebben. Het zou

daarom kunnen dat de verschillende uitkomsten die het disequilibrium migratiemodel

en het equilibrium migratiemodel geven, te verklaren zijn door de verschillende regio's

die in de modellen meegenomen worden (Openshaw, 1984): kleinere regionale schalen

leiden eerder tot uitkomsten gerelateerd aan woonkwaliteit-verhuizingen, en grotere re-

gionale schalen zien meer arbeidsmarktgerelateerde verhuizingen. In ons model wordt

de optimale ruimtelijke schaal empirisch bepaald, en kan de omvang en richting van

eventuele verbanden variëren van plaats tot plaats.

De modellen in onze studie laten zien dat er substantiële variabiliteit is in de as-

sociatie tussen woonkwaliteit en arbeidsmarktgroei aan de ene kant, en migratie aan

de andere kant. Als onafhankelijke variabele gebruiken wij een domein-speci�eke maat

van kwaliteit van leven (Comber et al., 2012) tevredenheid met de woonomgeving (Mi-

nisterie van Binnenlandze Zaken and Statistics Netherlands, 2015). Het gebruik van

een domein-speci�eke maat van welbevinden geniet in dit geval de voorkeur, aange-

zien subjectief welbevinden als overkoepelende maat ook de arbeidsmarktpositie van

individuen omvat (Dolan et al., 2008). Om te voorkomen dat de gevonden resulta-

ten het gevolg zijn van selectiviteit van regio's worden de modellen voor Nederland als

geheel berekend. Wij vinden dat voor de metropolitane Randstad regio, in-migratie

geassocieerd is met zowel woonkwaliteit als arbeidsmarkt-groei. Buiten de Randstad,

met name rondom het Nationaal Park de Hoge Veluwe vinden we positieve associaties

tussen in-migratie en woonkwaliteit, maar geen verband met arbeidsmarktgroei. Door

een set aan alternatieve speci�caties van modellen te analyseren kunnen we een aantal

mogelijke verklaringen uitsluiten. Stedelijkheid en de aanwezigheid van universiteiten

dragen bij aan in-migratie, maar de associaties met betrekking tot woonkwaliteit hou-

den ook met deze toevoeging stand. Analyses waarbij de e�ecten in de Randstad apart

gemodelleerd worden of waar er rekening wordt gehouden met de wederkerigheid tussen

woonkwaliteit en in-migratie, leiden niet tot een verbetering van de uitkomsten van de

geschatte modellen.

De resultaten laten zien dat de aantrekkingsfactoren van migratie niet gelijk zijn

over heel Nederland. Welke factor het belangrijkste is hangt af van welke regio's er

meegenomen worden in de analyses. Hieruit valt af te leiden dat de afwijkende resu-

laten gevonden in de disequilibrium en equilibrium discoursen het gevolg kunnen zijn
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van verschillende regionale de�nities en selecties. Een belangrijke beleidsimplicatie, met

name in een context van krimp en de wens om nieuwe bewoners aan te trekken, is dat het

van cruciaal belang is te weten welke lokale factoren leiden tot een hogere instroom. Het

verklaren of beïnvloeden van migratie op basis van aantrekkelijkheid van de woonomge-

ving of arbeidsmarktgroei is echter een oversimpli�catie van de onderliggende regionale

processen.

De prijs voor gelukkig wonen

In hoofdstuk 5 laten wij zien dat zowel voor buurten als op individueel niveau hoger sub-

jectief welbevinden positief geassocieerd is met de betaalde woningprijs. Goetzke and

Islam (2017) laten zien dat er een verband is associatie tussen inter-regionale verhuis-

bewegingen en inter-regionale verschillen in subjectief welbevinden. In dit hoofdstuk

breiden wij dit argument uit door lokale, binnen-regionale, verschillen in huizenprij-

zen in verband te brengen met huizenprijzen. Hoger lokaal welbevinden impliceert een

locatie-speci�eke verschuiving van gunstige vestigingsfactoren, die vervolgens te rela-

teren zouden moeten zijn aan de betaalde prijzen voor woningen. In het standaard

hedonisch-prijsmodel (Rosen, 1974) voor woningwaarde worden zowel de karakteristie-

ken van de woning als de karakteristieken van de buurt meegenomen als determinant

van de uiteindelijk betaalde (en ontvangen) prijs (Sheppard, 1999). Een belangrijk pro-

bleem met dit type modellen is dat het niet mogelijk is om alle voor de woningprijs

relevante aspecten waar te nemen. Welke aspecten relevant zijn voor de uiteindelijk

betaalde prijs is ex ante lastig vast te stellen, bijvoorbeeld door factoren die technisch

gezien wel meetbaar zijn maar door kosten of tijd niet gangbaar zijn (layout, uitzicht),

of factoren die niet meetbaar zijn (het buurtgevoel, modegevoelige voorkeuren). Deze

factoren kunnen leiden tot onverklaarde vraag en onverklaarbare verschillen in prijzen

(Bajari and Benkard, 2005). In onze bijdrage stellen wij voor om subjectief welbevin-

den te gebruiken als proxy voor de totale nutsbeleving van de bewoners. Door gebruik

te maken van ruimtelijk econometrische modelspeci�caties is het vervolgens mogelijk

om de directe e�ecten voor één woning te onderscheiden van de e�ecten van een betere

buurt.

Onze resultaten laten zien dat subjectief welbevinden positief geassocieerd is met

de prijs van de woning. Een één procent hogere score voor individueel welbevinden is

geassocieerd met een 0.09 procent stijging van de woningprijs, en voor het welbevinden

in de buurt hangt een verhoogde gewogen score voor welbevinden samen met een 0.10

procent hogere woningprijs. Deze scores zijn gecorrigeerd voor een grote aantal andere

factoren, zoals grootte en type woningen, die de woningprijs beïnvloeden. Daarnaast
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blijven deze resultaten overeind nadat we controleren voor endogeneïteit. Naast onge-

observeerde individuele en buurt-e�ecten laten wij zien dat het aannemelijk is dat de

nutsbeleving van een woning voor een deel een functie is van de tijd die men in die

woning woont. Dit resultaat geeft daarmee een eerste indicatie vanuit de hedonische

literatuur voor een positief e�ect van embeddedness : betere bekendheid met de woning,

buurt, en buren maakt dat mensen die langer op dezelfde plek wonen daar over het

algemeen gelukkiger zijn.

De uitkomsten van hoofdstuk 5 laten zien dat individuele en lokale verschillen in

subjectief welbevinden een waardevolle toevoeging zijn op de bestaande huizenprijsmo-

dellen. Voor een aantal gangbare variabelen zoals vloeroppervlak levert dit ook rele-

vante verschillen op: hoewel de signi�cantie en richting gelijk blijven, zijn de verschillen

uitgedrukt in standaardfouten aanzienlijk. Met name voor voorspellende modellen is

dit relevant. De modellen laten zien dat er tastbare waarde zit in het bevorderen van

het subjectief welbevinden van de bewoners. De resultaten in dit hoofdstuk laten ten

slotte zien dat er aanleiding is te denken dat de nutsbeleving in een woning samenhangt

met de woonduur in die woning.

De ruimtelijke component

Het onderzoek in dit proefschrift is expliciet ruimtelijk opgezet. Dit was mogelijk door

twee belangrijke ontwikkelingen: aan de data kant kwam met de ontwikkeling van de

Lifelines studie lokale en diepgaande data beschikbaar, en aan de modelmatige kant zijn

in de afgelopen decennia grote stappen gemaakt met betrekking tot ruimtelijke analyses

(Anselin, 1995; Kelejian and Prucha, 2010; Piras, 2010; Brunsdon et al., 2012). Tot op

heden was er weinig bekend met betrekking tot de ruimtelijke schaal van oorzaken of

uitkomsten van subjectief welbevinden (Frey, 2008; Ballas, 2013). Het is echter bekend

dat relevante buurten, in de ervaring van bewoners en gebruikers van de ruimte, een zeer

kleine ruimtelijke schaal hebben(Gans, 2017; Campbell et al., 2009). In dit proefschrift

is er dan ook expliciet ruimte gemaakt voor de schaal van de processen en uitkomsten.

In deze paragraaf belichten we de belangrijkste uitkomsten.

De verschillende processen die in dit proefschrift gemodelleerd worden hebben ver-

schillende ruimtelijke strekkingen. Het is niet mogelijk om dit samen te vatten in

eenduidige aanbevelingen, zoals kleiner is beter. Desondanks vinden wij wel aanwijzin-

gen dat voorkennis over de besproken onderwerpen een goede indicatie kan geven van

de schaal die relevant is. De link tussen sociaal-economische status en subjectief wel-

bevinden is, bijvoorbeeld, het best gemodelleerd op een zeer kleine ruimtelijke schaal.
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Aangezien hierover bekend is dat dit proces observeerbaarheid vereist (Diener et al.,

1999), en dat de ervaren buurten van personen zich maar zeer beperkt ruimtelijk uit-

strekken (Campbell et al., 2009), ligt deze uitkomst voor de hand. Aan de andere kant,

binnen het kader van verhuisbewegingen laten de modellen zien dat een grotere schaal

relevant is. De gebiedsgrootte van 53 gemeenten die bij de optimale schaal hoort komt

in brede zin overeen met de functionele arbeidsmarktregio's gebaseerd op reistijd van

Hoogstra et al. (2017). Daarnaast laten de resultaten in dit proefschrift zien dat er

aanzienlijke heterogeniteit is met betrekking tot de e�ecten, zowel per persoon als voor

verschillende plaatsen. Hoofdstuk 2 laat zien dat de lokale vergelijkingen van inkomen

alleen relevant zijn voor een subset van de bevolking. Hoofdstukken 3 en 4 laten zien

dat de omvang en richting van de gevonden associaties verschillen van plaats tot plaats.

De gebruikte schaal of ruimtelijke de�nitie moet voor het schatten van zinvolle modellen

dus zorgvuldig gekozen worden. Het is niet raadzaam om de-facto te kiezen voor buur-

ten of gemeenten, kleine of grote ruimtelijke schalen, tenzij de model-strategie expliciet

ruimte laat voor optimalisatie.

Conclusie

In deze laatste sectie lopen we een aantal van de belangrijkste uitkomste van dit proef-

schrift langs. Hierbij maken wij onderscheid tussen conceptuele implicaties en implica-

ties voor beleid. Deze samenvatting sluit af met een korte onderzoeksagenda.

Conceptuele implicaties

Onderzoek naar de ruimtelijke component van subjectief welbevinden laat tot op heden

zien dat er geen tot weinig verschillen zijn tussen plaatsen (Goetzke and Islam, 2017;

Ballas and Tranmer, 2012). Eventuele verschillen kunnen wel verklaard worden uit

individuele karakteristieken: het zijn niet de plaatsen maar de mensen die het onder-

scheid maken. Het is verleidelijk om hieruit af te leiden dat plaatsen en ruimte weinig

relevantie hebben in processen rondom welbevinden. Onze uitkomsten laten echter het

tegenovergestelde zien. Er is sprake van signi�cante heterogeniteit tussen plaatsen en

de determinanten van subjectief welbevinden. De processen die de uiteindelijke maat

van welbevinden afvlakken tot een ruimtelijke evenwicht (zie Graves, 1980) zorgen er

juist voor dat de onderliggende determinanten van plaats tot plaats verschillen. Deze

heterogeniteit kan vervolgens doorgetrokken worden naar welke processen er relevant

zijn bij het tot stand komen van subjectief welbevinden: dit verschilt naar gelang de

persoon en de plaats. In de literatuur tot op heden op dit terrein is er weinig tot geen
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aandacht voor het belang van de interacties tussen mensen en hun omgeving (Anselin,

2010). In dit onderzoek modelleren we de uitkomst van subjectief welbevinden juist

in termen van die interactie, en vinden we dat de resultaten asymmetrisch zijn. Voor

het proces dat wij modelleren, het vergelijkingsinkomen, laat dit zien dat de globale

interpretatie incompleet is en de toevoeging van de interactie met persoonlijke karak-

teristieken noodzakelijk is.

Implicaties voor beleid

Dit proefschrift staat in het teken van het belang van subjectief welbevinden als maat

van ontwikkeling, en het ontstaan van verschillen hierin. Door gebruik te maken van

subjectief welbevinden is het voor de beleidsmaker mogelijk om te sturen op een bre-

der palet aan ontwikkeling voor de regio, en op een bredere set aan dimensies bij te

dragen aan de woonkwaliteit voor inwoners. Deze bredere maten van ontwikkeling zijn

in het bijzonder relevant voor regio's waar sprake is van economische krimp als het

gevolg van bevolkingsontwikkelingen (krimp, vergrijzing, Haartsen and Venhorst, 2010)

of ontwikkelingen in een meer brede zin, aangezien standaard economische maten een

incompleet beeld kunnen laten zien van de ervaren kwaliteit van leven (Franklin and

van Leeuwen, 2018). De resultaten in dit proefschrift liggen in brede zin in de lijn van

het gangbare discours met betrekking tot de kwaliteit van leven, namelijk dat hogere

kwaliteit van leven leidt tot hogere in-migratie en hogere woningprijzen. De resultaten

benadrukken het belang van inkomensongelijkheid in het tot stand komen van deze

verschillen: sterkere clustering van hoge en lage inkomens leidt tot lager welbevinden,

zowel voor de hogere als voor de lagere inkomensgroepen. Het terugdringen van inko-

mensongelijkheid biedt daarmee een aanknopingspunt voor het verhogen van regionaal

en inter-regionaal subjectief welbevinden. Bestaande studies naar verhuisbewegingen

laten zien dat verschillen in subjectief welbevinden binnen een kort tijdsbestek door

migratie gecompenseerd worden: hoger gewaardeerde regio's trekken meer mensen aan,

wat leidt tot kapitalisatie van de woonkwaliteit in inkomen of woonlasten (Goetzke and

Islam, 2017). Als gevolg hiervan zullen regionale verschillen in de ontwikkeling van

woonkwaliteit, bijvoorbeeld door investeringen in publieke voorzieningen, niet leiden

tot een verhoging van welbevinden. Het verminderen van inter-regionale inkomenson-

gelijkheid draagt wel bij aan een verhoging van subjectief welbevinden die, aangezien

de relatieve rangorde van de regio's niet verandert, niet of slechts in beperkte mate

gecompenseerd zal worden door migratie.
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Onderzoeksagenda

De resultaten in dit proefschrift roepen een aantal nieuwe vragen op. In brede zin zijn

deze te onderscheiden naar vragen die op basis van nieuwe data te beantwoorden zullen

zijn, en vragen waarvoor nieuwe methoden een bijdrage kunnen leveren. In deze sectie

werken wij een selectie van deze vragen uit.

De onderzoeken in dit proefschrift zijn voornamelijk gebaseerd op de Lifelines studie.

Dit type data heeft in de context van dit proefschrift twee grote voordelen: allereerst

omvat deze data een groot aantal deelnemers en is in brede zin representatief voor

Noord-Nederland (Klijs et al., 2015). Het tweede grote voordeel is dat de data zowel

breed als gedetailleerd zijn, met een groot scala aan gevalideerde onderzoeksinstrumen-

ten die een breed palet aan concepten kunnen meten. Een nadeel van de data die voor

dit proefschrift beschikbaar was, is dat deze nog geen longitudinale data bevatte wat

betreft het subjectief welbevinden. Deze vragen zaten wel in de eerste meting, maar de

tweede ronde van data wordt pas eind 2020 of begin 2021 verzameld.

Het toevoegen van longitudinale data maakt het mogelijk om veranderingen in de

situaties van personen, zowel individueel als contextueel, met elkaar te vergelijken.

Als een exogene verandering in de kwaliteit van leven in een plaats of regio plaatsvindt,

bijvoorbeeld de aardbevingen in Groningen (Bakema et al., 2018), hoe beïnvloedt dit het

subjectief welbevinden van bewoners, en hoe verschilt dit tussen verhuizers en mensen

die niet verhuizen? Dit type vraag maakt het mogelijk een inzicht te krijgen in de

verborgen kosten, in termen van nut, van dit soort exogene verandering. Daarnaast

laat dit proefschrift zien dat er een positief verband is tussen de woonduur in de huidige

woning en het subjectief welbevinden. Met de huidige data was het niet mogelijk om

het compositie-e�ect (gelukkige mensen hebben geen reden om te verhuizen) en het

e�ect van nut-door-inbedding van elkaar te onderscheiden. Met longitudinale data

kan dit wel. Vergelijkbaar, als er veranderingen optreden in het buurt-inkomen, hoe

beïnvloedt dit het e�ect van het vergelijkingsinkomen op het subjectief welbevinden

van bewoners? In de huidige studie zijn deze e�ecten in de dwarsdoorsnede vastgesteld,

maar zijn veranderingen van de relatieve positie niet meegenomen. Het beantwoorden

van dit type vragen helpt bij het verscha�en van inzicht in de e�ecten van veranderende

inkomensongelijkheid.

Naast het beschikbaar komen van nieuwe data zijn er ook op modelmatig vlak re-

levante ontwikkelingen. De manier van modelleren van ruimtelijke heterogeniteit die

geïntroduceerd werd met de geogra�sch gewogen regressies (Brunsdon et al., 1998) heeft

een aantal nadelen. Allereerst, de modellen vereisen veel rekenkracht en zijn sterk be-

perkt in de omvang van de data. Recente ontwikkelingen, zowel op het gebied van
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extra rekenkracht als e�ciënte schattingsmethoden, maken het nu mogelijk om gro-

tere datasets te kunnen gebruiken in dit type analyse. Dit heeft eraan bijgedragen dat

onder andere de resultaten in dit proefschrift (net) te berekenen waren. Eén van de

meest recente toevoegingen maakt het mogelijk om per determinant een ruimtelijke in-

vloedssfeer vast te stellen, waarmee in het voorbeeld van de studie naar bereikbaarheid,

meer recht kan worden gedaan aan verschillen in omvang van verzorgingsgebieden. Qua

interpretatie is er ook een aantal belangrijke ontwikkelingen gaande die meer inzicht

verscha�en in de ruimtelijke heterogeniteit van processen. De benaderingen in Billé

et al. (2017) en Sarrias (2019) maken het mogelijk om empirisch vast te stellen of er

sprake is van een continu veld aan coe�ciënten (zoals in de GWR), of een serie aan

discrete ruimtelijke regimes. Deze laatste gedachte komt meer overeen met het idee van

functionele stedelijke systemen, of functionele arbeidsmarktregio's en heeft als voordeel

dat er een inhoudelijke betekenis kan worden gekoppeld aan de verandering van de coef-

�ciënten, iets dat in de GWR ontbreekt (Anselin, 2010). Als landelijk gelegen regio's

minder belang hechten aan nabijheid aangezien zij voor hun alledaagse bewegingen al

een mobiliteits-drempel overschreiden, dan zou dit uit een dergelijke analyse naar voren

moeten komen.

In dit proefschrift komt naar voren dat het belang van bepaalde processen een functie

is van de regio en de persoon: in het geval van het vergelijkinsinkomen zijn de e�ecten

verschillend voor personen met een hoog inkomen in vergelijking met een laag inkomen.

Deze interpretatie van interactieve processen begint steeds meer houvast te krijgen in

de literatuur (Sarrias, 2020; Dekker et al., 2019; Miltenburg, 2017). De resultaten in

dit proefschrift benadrukken de heterogene e�ecten van processen in de ruimte, per

persoon, en in de interactie tussen de persoon en de ruimte.

Tot slot

De resultaten in dit proefschrift benadrukken drie componenten van een regionale ont-

wikkelingsagenda. Ten eerste, de resultaten benadrukken het nut en belang van subjec-

tief welbevinden als maat van de kwaliteit van leven. De verbanden tussen subjectief

welbevinden zijn plausibel binnen de bestaande literatuur en voorspellingen uit de the-

orie, qua omvang, richting, en signi�cantie. Ten tweede, de modellen die expliciet

rekening houden met de ruimtelijke component passen beter op de empirische data dan

globale modellen. Lokale processen, zoals het kiezen van een woonlocatie, vereisen lo-

kale analyses. Tot slot, de resultaten laten zien dat de interactie tussen de persoon

en de omgeving tot belangrijke verschillen kan leiden wat betreft de relevantie en de

uitkomsten van determinanten van subjectief welbevinden. Er is ruimte voor meer, en
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meer typen van, heterogeniteit.



Acknowledgements

This �nal section of my thesis has been a long time coming and I'm delighted to �nally

be �nishing this book. More importantly, however, I am very happy to have the op-

portunity to acknowledge the fantastic time I spent at the University of Groningen and

some of the people that were instrumental in making this so memorable. When I was

appointed to the project I could not have been happier with the supervisory team that

came with it, as they represent the core tenets of what is great about regional science.

Philip, it has been fantastic working with you over the past years. Meetings with

you are always inspirational, and the breadth and depth of your knowledge ensure there

is always a multitude of angles from which we can approach any topic. On top of that,

you're always looking to make things possible, such as visiting positions, conference

visits, and so on. My time at the faculty would not have been anywhere near as

fruitful or enjoyable were it not for your support. Beyond the practicalities, you were

unwaveringly positive and enthusiastic in our interactions. Any time we had a meeting

I would come away with new ideas and, more importantly, renewed energy to work on

these topics. Thank you very much for all the support during the past seven years.

Dirk, we go back a little bit longer still. We started working together in 2010 on

the Veenkoloniën project, and I have thoroughly enjoyed every bit of our collaborations

since. I particularly like your extremely informal style of communication, honesty, and

directness. Thanks to you, I started working at the faculty, got a second position

in Economic Geography, and had a much smoother PhD process than what might

otherwise have been. In the past two years we have continued working together on a

number of di�erent topics, and your trademark style has made these very enjoyable, not

in the least owing to the fact that you tend to make proceedings fun and productive,

rather than just productive.

Sierdjan, our collaborations probably go back the furthest, as you supervised my

Bachelor thesis as well. I was very happy to have you as my daily supervisor. Over

the past years, you've always been available and quick to respond, you have a knack of

getting at the core of any idea or text immediately, and you really help with separating

the important from the less important when we talk about the project. You encouraged

195



196 ACKNOWLEDGEMENTS

(or possibly only indulged) my interest in the research methods, and our regular chats

really sped things along for me and helped me understand the core of the regional

science arguments in this project. Most importantly, you're fun to work with. Every

lunch break is punctuated with at least a couple of jokes and puns, some so obscure it

takes the rest of us weeks to �gure them out.

Beyond my supervisory team, I enjoyed working alongside a large number of people

in the faculty, in regional science more generally, and beyond. First of all, my paran-

imphs: Koen and Gwenda. I don't think we've left one aspect of academic life, social

sciences, geography, and planning intact during our lunch or co�ee break conversations.

Whenever something happens, good or bad, it's always great just to touch base with

you guys brie�y. Then there's Dani, of course, who's one year visit put the completion

of my project back by at least as much. Not a day went by without you trying to orga-

nize something or other, in or out of work, usually involving the great friends from the

Gwendor group (Suzan, Anna, Marten). My regular co�ee walks with Dimitris, Luise,

and Thanasis were always very enjoyable and I look forward to keeping those up when

I visit Zernike. Or maybe we can all go and visit Dimitris' home town again... [ahum

attend a scienti�c conference on macro-economics and �nance]... Constanza, Karina,

Bernal, and Alejandro, turned into great friends outside of work, or at least indulged

my stone-coal-Spanish. Finally, my co�ee walks with Alicia deserve special mention; we

covered a lot of distance, and a lot of topics as well, during our campus explorations.

My time at the faculty was, however, not all co�ee walks and lunch breaks. Over

the seven years here I worked with many people. Aside from those already mentioned:

Arjen, we worked on a number of projects, both before and after I started my PhD. It's

been great fun working with you, and I think I've learned (or at least seen) a lot about

how to run projects, �nd policy applications for results, and how to survive chaotic

meetings. It was great working with Viktor on those projects as well, having your

encyclopaedic knowledge of statistics on standby was great, the occasional witty delivery

of the advice a happy bonus. Sanne, I enjoyed working with you on the poverty project.

I think we had a lot of fun trying to �nd overlap between your approach to research and

my own. I look forward to writing those papers with you. For other projects I worked

with Frans, Michiel, Vassilis, Inge, and Lourens, and I fondly remember working with

all of you. Beyond Spatial Sciences, I really enjoyed and continue to enjoy working with

Gerjan and Louise at the UMCG. Finally, I would like to reserve a special mention for

Jouke. A common thread through all these projects and activities is that they would not

have been anywhere near as fun or successful without the support from the department

and the general inclusive nature of all the social and professional activities. I would

highly recommend EG based on my experiences to anyone, and I am very happy to



197

have been with this group for so long.

Beyond that, there's been pretty large number of great o�ce mates over the years.

In counter-chronological order: Daniel and Anna in the poverty-room, Fikri, Titisari,

Dylan and Fieke in the chatty corner-o�ce, Mark and Xiaolong in the real estate o�ce,

Rixt and Norah when I was desk-hopping, and Hans and Dennis from the ground �oor.

I really enjoyed my time with all of you. My UCF-colleagues, the three-J's, were not

quite o�ce mates, but we did share o�ces in Groningen or Leeuwarden, and I enjoyed

hanging out with you a lot. On that note, I'm very grateful towards the Campus

Fryslân for their help and assistance throughout the project, with a special mention for

Githe and her enthusiasm for all things UCF and Stefan from Stenden, who did a great

job of hosting us over there. Finally, this project was part of the Waddenacademy,

and through Klaas Deen they provided a lot of support when needed. I was welcomed

as a visiting PhD in Maynooth, and I can't thank Chris and Martin enough for their

support while I was there (and before... and after). Without them, quite a lot of the

R-stu� would have been beyond me. This has made a fundamental di�erence to the

way I work, and what I enjoy about work. Finally, on the professional front, there's

my home-away-from-home, the group at the RSAI-BIS. Heike introduced me to these

conferences and I've been very fortunate to be able meet such great people as Graham,

Karyn, Geo�, Özge, Maria, Vassilis, Frank, Justin, and Declan, and I'm very much

looking forward to working more closely with this group in the future.

Outside of the o�ce and work, plenty of people deserve a mention. Danielle and

Dania were very e�ective at providing a clear distinction between work and free time.

The Leukste Groep made for endless distractions, such as the twice-annual-ish Leukste

Weekenden, en Leukste New Year's parties etc. Thanks to my housemate James I'm

now an accomplished BBQ tong-master, meat-drier, and beer brewer, and I know the

colour of burning (excess) �oorboards (and that these do not make for good coal to

cook food on). Those years made you and Maggie as close to family as you can get. On

the family front, Klaas, Ninja, and Olivier, and Hans and Tulika, it's been great going

through this whole process and having you guys to chat to. I look forward to having a

bit more free time to hang out and go on trips now that this is all over. Mum, you've

been a great support for me throughout this whole process. On a very practical side

you've always helped with detailed English corrections and suggestions. More generally,

you've been very supportive of the whole process, patiently listened to endless stories

about my papers, and shared my enthusiasm if something nice happened or if I had

been on a cool trip. Then there's the in-laws: Catrien, Gunar, Inge and Kees. It's been

superb getting to know you guys over the course of the last seven years. I now know

much more about bamboo and Irish Terriers than I could possibly need. The Australia



198 ACKNOWLEDGEMENTS

trip with Inge and Kees, and Tracks, Kester, Matt, Damo, and Cait was an absolute

highlight, even though that camper-van taught me more about the value of �oor-area

than chapter 5 ever could.

Finally, the start of this project almost perfectly coincided with Heike and I getting

together. Although we had worked in the same faculty for three years by then, we

are the very de�nition of a spatial interaction model: only when I moved to the same

�oor as you did we start hanging out properly. Since then, we've come a long way

from �guring out how to keep our dating under wraps while sharing an ERSA hotel

room on the same corridor as all our colleagues. We've had some amazing adventures

together, with all the conferences, holidays, motorbike adventures, camper-adventures,

home-buying adventures, and so on. Most importantly, I've had enormous support

from you, when the models didn't work out, the computer overheated, the project ran

a little long, or when things not related to work got in the way. And when things did

go well you were the �rst to cheer me on: you were fantastic. Thanks schatje :-).

Groningen, August 2020


	Introduction
	Spatial dimensions of subjective well-being
	Aims and contributions
	The Lifelines dataset
	Regional context

	Neighbourhood income and SWB
	Introduction
	Income, well-being, and peer-effects
	Geographical aspects of the peer-effect
	Method and data
	Results
	Discussion and conclusions

	Accessibility and subjective well-being
	Introduction
	Facilities and SWB
	Model specification and data
	Results
	Conclusion and discussion

	Do people follow jobs or Quality of Life?
	Introduction
	Theory
	Data and Model Specification
	Results
	Conclusion

	Occupant well-being and house values
	Introduction
	Hedonic analysis with unmeasured attributes
	Subjective well-being and unobserved amenities
	Data and empirical strategy
	Results
	Conclusion and Discussion

	Conclusion and discussion
	Introduction
	Spatial determinants of subjective well-being
	Subjective well-being and residential locations
	The spatial extent of processes related to subjective well-being
	Conceptual implications and discussion
	Policy implications
	Empirical considerations and further research
	Concluding remarks

	Nederlandse Samenvatting
	Acknowledgements

