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“Quand le peuple n'aura plus rien à manger, il mangera
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”
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ENGLISH ABSTRACT
This dissertation explores whether food retail inaccessibility has established itself in Flanders. To
investigate this a mixed methods methodology is applied. First, a theorization on how inaccessibility
can occur even in highly developed nations is provided, based on a comprehensive literature review.
Historically retail has been embedded in residential structures. Monofunctional development patterns
in Fordist and post-Fordist times, however, have led to a severe unbundling of living and shopping,
resulting in an increased need for automobility. Those with reduced personal mobility rates due to
socioeconomic or physical reasons are confronted with inaccessibility because of this spatial mismatch.
Retail policy, however, has been shown to temper unbundling trends, particularly when it is embedded
in spatial planning and applied on a national/federal level. In Flanders, policy was based on
socioeconomic restrictions with the municipalities in the driver’s seat. Descriptive statistics then show
important retail-residential unbundling trends in the region. The relationship between food retail floor
space and the residential is further investigated using Geographically Weighted Regression (GWR).
Large supermarkets and hypermarkets have clearly sprawled away from residential structures, though
the network of traditional, specialized retailers is still embedded. Big shops, however, increase
consumer utility through lower prices and larger assortments. An address level network analysis shows
that basic accessibility, or the ease of reaching a food opportunity with a full variety regardless of
attractiveness, has been maintained in cities and in town centers through a network of both traditional
stores and small supermarket formulas. Since poverty has sedimented in the urban core, basic
inaccessibility due to socioeconomic reasons (i.e. food deserts) remained limited and highly
contextualized in outer city modernist housing estates, garden cities and industrial areas. Said small
food store network never established itself in the affluent monofunctional neighborhoods that
characterize urban sprawl in Flanders, leading to high local travel distances. As historically personal
mobility rates were high here, actual inaccessibility remained limited for a long period of time.
Currently, however, these areas are confronted with important aging trends, and issues will start
manifesting themselves. Given the prevailing socio-spatial evolutions, both the unbundling of largescale food retailing and the residential, and growing inaccessibility in the suburbs are expected to rise
further in the near future if not in some way combated.
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NEDERLANDSTALIG ABSTRACT
In dit proefschrift wordt onderzocht of er een probleem bestaat met de bereikbaarheid van
voedingswinkels in Vlaanderen. Om dit te onderzoeken wordt gebruik gemaakt van een mixed methods
methodologie. Aan de hand van een uitgebreide literatuurstudie wordt getheoretiseerd over hoe zelfs
in hoogontwikkelde landen onbereikbaarheid zich kan manifesteren. Historisch was detailhandel
ingebed in residentiële structuren. Monofunctionele ontwikkelingspatronen in fordistische en
postfordistische tijden hebben echter geleid tot een ontvlechting van wonen en winkelen en een
groeiende nood aan automobiliteit. Zij die omwille van socio-economische of fysieke redenen beperkt
zijn in hun mobiliteit kunnen dan worden geconfronteerd met onbereikbaarheid. Dit kan getemperd
worden door een restrictief detailhandelsbeleid, zeker indien dit is ingebed in ruimtelijke planning en
uitgevoerd wordt op nationaal niveau. In Vlaanderen werden socio-economische restricties opgelegd
en het beleid werd uitgevoerd op lokaal niveau. Uit verscheidene descriptieve statistieken bleek dan
dat het algemene detailhandelslandschap niet langer is ingebed in de residentiële structuren in het
studiegebied. De relatie tussen de oppervlakte van voedingswinkels en wonen werd verder onderzocht
aan de hand van Geographically Weighted Regression (GWR) modellen. Het bleek dan dat
grootschalige ontwikkelingen (supermarkten en hypermarkten) zich in toenemende mate buiten de
residentiële structuren hebben gevestigd, maar dat het netwerk van kleine voedingswinkels wel nog
sterk ingebed is. Grote winkels hebben echter belangrijke voordelen in termen van prijzen en
assortimenten. Een netwerkanalyse op adresniveau toont dat basisbereikbaarheid, de bereikbaarheid
van een voedingsopportuniteit met een volledig assortiment ongeacht aantrekkelijkheid, in steden en
dorpscentra wordt verzekerd door dit netwerk van kleine, gespecialiseerde voedingswinkels en kleine
supermarktformules. Aangezien armoede verankerd is in het urbane blijft de onbereikbaarheid
omwille van socio-economische redenen beperkt en is deze geconcentreerd in bepaalde
planningsvormen, met name in modernistische sociale buurten en tuinwijken aan de rand van de stad
en in industriële gebieden. Dit netwerk van kleinere voedingswinkels heeft zich nooit ontwikkeld in
welgestelde buitenwijken. De afstanden tot de dichtstbijzijnde voedingsopportuniteit zijn dan ook
groot. Historisch waren de mobiliteitsgraden hier hoog. Het blijkt evenwel dat deze wijken
geconfronteerd worden met belangrijke verouderingstrends, waardoor bereikbaarheidsproblemen
zich beginnen te manifesteren. Deze trends (ontvlechting grootschalige detailhandel en wonen, en
groeiende onbereikbaarheid in buitenwijken) zullen aan belang inwinnen in de nabije toekomst.
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CHAPTER 1
Introduction, research questions, research design and
contributions
1.1. Introduction
In his seminal work “Poverty and Famines”, Amartya Sen (1981) shows that famines do not occur
because of a lack of food, but because food is not available where and when it is required to those who
need it. Of course, such catastrophic failures of food systems have not occurred in the western world
since the days of World War 2. Abundant supplies of food are available, which are distributed by the
food retail system. The ultimate purpose of this dissertation is, however, to investigate whether within
the context of highly developed nations, and in particular in the Flemish region of Belgium, significant
issues regarding access to food retail can still exist. Such a situation could present itself when a spatial
mismatch between the residential and retail presents itself. This would mean an additional need for
travel, as the distance to shops increases.
Accessibility in this context should then be read as the ease of reaching a destination. This is not an
absolute or binary concept, i.e. access or inaccess. In highly developed nations one is always likely to
be able to reach a food store, but due to the additional need for travel within the situation of a spatial
mismatch, the available options can be less attractive, e.g. lower quality products, more expensive or
less variety. Alternatively, some may be pressured to participate in travel behavior beyond their
means, e.g. by being forced to own a car or drive more even when it is not affordable, or by having to
make very long public transport journeys. Those with reduced personal mobility rates, i.e. those
somehow restrained in their ability to traverse geographical space due to financial or physical
restrictions, may thus struggle to overcome the increasing distances to attractive shops, which
confirms and strengthens existing inequalities.
From a social justice perspective, one should try to minimize these inequalities and a right to access,
equal to all, is therefore assumed (Farrington and Farrington, 2005; Hay, 1995; Le Grand, 1991). Not
enforcing this right to access would lead to widespread undesirable effects, most notably social
exclusion, where one’s background, skills and capacities would determine whether or not one can
participate fully in society. While it may not be realistic to ensure equal levels of access for everyone,
the two principles of justice defined by Rawls (1999) would suggest a bias towards the most vulnerable.
The first principle reads that "each person is to have an equal right to the most extensive basic liberty
compatible with a similar liberty for others” (Rawls, 1999, p. 266). However, as not everyone will be
able to enjoy these basic liberties at the same level, any inequalities are “to be of the greatest benefit
to the least advantaged” (Rawls, 1999, p. 266). Translated to accessibility this would imply that as a
society we should strive to optimize accessibility for all but priority should be given to the least
advantaged, i.e. those with reduced personal mobility rates, as they have most to lose from decreased
accessibility levels. Any possible time and costs savings, and utility increases for a large group of
ultramobiles are then not warranted if they are detrimental to the accessibility of a smaller group of
mobility deprived.
These principles hold up in particular for grocery shopping. Not only is food of course an absolutely
necessary product, also the frequency of travel required sets it apart. For products that are purchased
rarely, alternative arrangements can be made and its possible to plan for the trip. The experience of
inaccessibility will then only present itself once in a while. For food retailing, on the other hand, any
potential inaccessibility will become a part of daily life. In the tradition of Harvey (1973), food retailing
will therefore be regarded as a quasi-public good. A service of vital importance to society, in some way
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tended to by the private sector, but at risk of serious spatial market failures. Governments are,
however, often not keen to intervene in the retail sector as it is perceived to be a free market (Bedore,
2013). Moreover, western governments tend to prioritize a growth agenda, and in particular
commuting, in their accessibility policy (Boussauw and Vanoutrive, 2017; Lucas et al., 2016b). The issue
of food retail inaccessibility is then not problematized.
An overview of how food retail inaccessibility can establish itself in highly developed nations is
presented in Figure 1. First, space is organized in such a way that a spatial mismatch between the
residential and retail becomes plausible. This is firstly due to a general urban form characterized by
monofunctional zoning that emerged, or at least intensified in Fordist times. The period was
characterized by upward social mobility, which translated itself into high personal mobility rates in the
form of hyperautomobility (Freund and Martin, 2007). This in turn led to the growing middle classes
optimizing their housing situation, seeking out large plots of lands in green environment. A suburban
landscape characterized by widespread urban sprawl emerged in much of the western world, including
in Flanders. The low densities within these residential patterns meant that threshold values (the
minimum number people required for an activity to function) could no longer be met locally, which
led to an unbundling of territorialities (Sheller and Urry, 2000), meaning activities and residential
functions were no longer mixed. This process will be discussed in detail in Chapter 2.

Figure 1: Research framework: from a spatial mismatch to food inaccessibility

According to classical retail theory the shopping network should follow population patterns rather
well. Particularly for food retailing, range values (how far consumers are willing to travel), but also
threshold values were low. Modern retail trends, characterized by increases in scale, however, have
meant sprawl away from residential settlements became possible. In peripheral locations economies
of scale can be maximized and supply chains can be optimized. Such large-scale developments are
attractive to consumers, as products are typically cheaper and the assortments larger and more
diverse. As big box developments then lead to higher utilities (Reutterer and Teller, 2009), ultramobile
customers are willing to travel greater distances to do their shopping. Given the ubiquitous nature of
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automobility, one could even argue that these peripheral locations outside of residential patterns are
very accessible, as they are typically near a major road and offer ample parking opportunities. If the
situation of monofunctional low-density sprawl and the spatial behavior of the retail sector are not in
some way managed, a spatial mismatch between the residential and retail becomes likely. Evidence
towards this end can be found in countries and regions where spatial planning and retail policy have
been extremely liberal. This will be further discussed in Chapter 3.
Most highly developed countries have, however, introduced legislation to combat these trends leading
to a spatial mismatch. Retail policy has been shown to have important mitigating effects on retail
sprawl (Brown, 1991; Lord and Guy, 1991). Retail sprawl here refers to retailers settling outside of
residential patterns. While policy generally outperforms the absence of policy in preventing a spatial
mismatch, not all programs are equally successful (Davies, 1995; Guy, 1998; Péron, 2001). Even where
stringent restrictive strategies have been implemented, a spatial mismatch can still present itself. This
subject matter will be discussed in Chapter 4.
A spatial mismatch does not necessarily lead to inaccessibility. Generally there are three types of
coping mechanisms, covering transport, personal mobility and locations (Moseley, 1979). Various
transport modes can be used to overcome distance, though in low-density sprawled environments the
automobile will very often clearly be the most effective mode of transport (Sheller and Urry, 2003,
2000). Personal mobility covers the ability of people to traverse space. Solutions within this coping
mechanism focus on increasing personal mobility rates, e.g. by subsidizing automobility (Fol et al.,
2007). Locations, finally, covers policy efforts to reintroduce retail into residential patterns
(rebundling), but can also imply alternatives to brick and mortar retailing, most notably e-groceries. Egroceries refers to the e-commerce of food and other daily goods. Various socioeconomic and
demographic variables will, however, influence the ability of consumers to make use of these various
coping mechanisms. If a spatial mismatch then establishes itself some societal groups, typically the
most vulnerable, will still be confronted with inaccessibility. This will also be discussed in greater detail
in Chapter 2.
In the US the mechanisms behind a spatial mismatch are present, and no policy was developed to
prevent it (Chapter 4). A wide body of literature then shows that food deserts i.e. deprived urban
neighborhoods where a spatial mismatch between the residential and food retailing has occurred
(Cummins, 2014), are ubiquitous within American retailing, which in turn has led to widespread food
retail inaccessibility (Beaulac et al., 2009; Walker et al., 2010). In other countries the factors behind
retail sprawl were curbed and the evidence for food retail inaccessibility for the poor is equivocal
(Beaulac et al., 2009). Food deserts do exist, but are sparse, and heavily dependent on the local
context. In the UK they are, for example, often found in outer city housing estates (see e.g. Clarke et
al., 2002; Cummins and Macintyre, 2002b; Guy and David, 2004). The issue has, however, only been
scantily researched outside of the US, the UK and Canada. A different social, spatial and retail context
might then lead to different results. The food deserts concept in itself is also reductive (Shaw, 2006).
It emphasizes the difficulties the deprived face with increased amounts of travel due to a spatial
mismatch, but hereby mostly foregoes that other societal groups might also experience lowered
personal mobility rates. This is the topic of discussion in Chapter 5.
Chapters 6, 7 and 8 will then investigate whether a spatial mismatch has established itself in Flanders.
Chapter 6 will research if retail floor space is still embedded in residential patterns, and whether some
societal groups are more affected by unbundling trends than others. Retail floor space is used since
large-scale retailing offers increased perceived utility (cheaper and more variety). Chapter 7, on the
contrary, focuses on the number of food stores. This allows an assessment of basic accessibility, i.e. is
a food opportunity easily reachable or not, regardless of attractiveness. It is, however, ensured that
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every food opportunity under investigation offers a variety of different foodstuffs. One should be able
to source all products required for a daily diet at one of these food opportunities. Chapter 8 combines
the results of Chapters 6 and 7 with demographic and socioeconomic trends in order to theorize on
how food retail accessibility might evolve towards the future. Note that this empirical part of the
dissertation will limit itself to identifying a spatial mismatch between the residential and retail in
Flanders. How people actually interact with their local food environment, what their coping
mechanisms are to deal with potential inaccessibility and whether their diets suffer from this spatial
mismatch will not be included in this study.

1.2. Research questions
From the framework described above, I then extract several research questions which will be discussed
over the next chapters. These are:


How can inaccessibility theoretically establish itself in highly developed nations? (discussed
in Chapter2)

This covers a general description of spatial patterns in Fordist and post-Fordist society and how these
may lead to an unbundling of the residential and activities. Certain social groups with reduced mobility
rates may struggle with this increased need for travel, leading to potential inaccessibility.


Is there a predetermined trend towards retail sprawl and is Flanders at risk? (discussed in
Chapter 3)

This builds further on the theorization on general trends of unbundling but applies it to the retail sector
and looks into why retailers settle outside of residential patterns and why customers allow for such a
move towards the periphery.


Can retail policy prevent a spatial mismatch and has Flemish retail policy succeeded in
preventing such an unbundling? (discussed in Chapter 4)

This covers the mitigating potential of policy on trends towards a spatial mismatch, as well as the
critical success factors behind such policies.
The previous three questions will provide insights into the machinations behind a potential mismatch
between the residential and retail, and into the general retail landscape of Flanders. The next set of
research questions will deal with food retailing specifically:


How has food retail inaccessibility already affected highly developed nations? (discussed in
Chapter 5)

This provides an overview of where food retail inaccessibility has (not) been identified, and why this is
so.


Has retail floor space of food stores in an important way moved away from the population
in Flanders and are some socioeconomic groups more affected than others? (discussed in
Chapter 6)

This will describe the spatial relationship between the residential and attractive large-scale retailing in
Flanders.
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Is the peripheralization of large-scale food retailing in Flanders compensated by a dense
small food store network? (discussed in Chapter 7)

A lack of attractive large-scale retailing may be compensated by a wide variety of other shops.
Competition between shops may then increase the attractiveness of local alternatives.


Where in Flanders has food inaccessibility established itself and who is most likely to be
affected? (discussed in Chapter 7)

This covers an analysis of where basic accessibility has come under threat in Flanders.


How will food inaccessibility in Flanders evolve towards the future? (discussed in Chapter 8)

Here insights in the current spatial relationship between retail and residential patterns in Flanders will
be linked to socioeconomic and demographic trends.

1.3. Research design
In order to investigate the various research questions stated above, I will make use of a mixed methods
approach. The dissertation can be largely split up into two parts. Chapters 2 to 4 of the dissertation
will provide the theoretical underpinnings behind, first, a spatial mismatch between retail and the
residential and, second, inaccessibility in highly developed countries. Throughout this first part
references will be made to the general retail landscape in Flanders and abroad, providing an empirical
basis for the theorizations. The second part of this dissertation, covering Chapters 5 to 8, will solely
focus on an empirical analysis of food retail inaccessibility in Flanders.
The first part of this dissertation will mostly rely on an extensive literature review. In Chapter 2, in
particular the literature on spatial planning, accessibility and mobilities will be explored. A theoretical
organization of space will be presented within which an unbundling of activities and the residential
becomes likely, and where those with lowered personal mobility rates are likely to suffer from
inaccessibility. Chapter 3 focuses specifically on the literature on spatial retail economics from both
the supply and the demand side. It then extends the theorization on general unbundling by exploring
how the retail landscape will be organized within this spatial framework. The chapter will also explore
the literature for empirical evidence of a retail-residential spatial mismatch under the absence of retail
policy. Chapter 4 then adds literature on the mitigating influence of policy on retail sprawl. In particular
empirical research on the matter will be collected for the Netherlands, Germany, the UK, France and
Belgium (with an emphasis on Flanders). These countries were selected because they have been well
described in the literature, because they have a longstanding tradition in retail policy and because they
introduced retail policies in roughly the same period as a reaction to similar retail trends (the
emergence of hypermarkets and other big box developments). This then allows for an assessment of
the efficacy of various retail policies. The chapter also includes an additional analysis for Flanders. Here
several descriptive statistics on the historical and current spatial organization of the general retail
landscape are provided, offering a detailed assessment of the spatial mismatch between general
retailing and the residential in the study region.
The second part of the dissertation also starts with a literature review. Chapter 5 then investigates the
existing research into food retail inaccessibility. In particular the literature on food deserts will be
explored, as this is the dominant research agenda. This concept will also be criticized, arguing that the
sole focus on deprivation as a source of reduced personal mobility rates is reductive.
The next three chapters (6 to 8) comprise an empirical case study of food retail inaccessibility in
Flanders. One may then ask why it was chosen to use Flanders, and not Belgium as a whole (Brussels
Capitol Region, Flanders and Wallonia) or Flanders and Brussels together. Focusing on Flanders was
5

mostly a matter of convenience due to data availability. Omitting Wallonia is not expected to cause
major issues, given that retail customer streams across the linguistic border are fairly minor
(Kennisnetwerk Detailhandel, 2014). Furthermore, while retail policy remained a federal matter until
2016, land use planning competencies were devolved to the three administrative regions in the early
1980s (Albrechts, 2001). Different visions and priorities where formulated according to local challenges
(Albrechts, 2001; De Vries and Van Den Broeck, 1997). While planning efforts in both Flanders and
Wallonia have led to a residential landscape generally characterized by low-density sprawl (Halleux et
al., 2012), it is still possible that the relationship between the residential and retail has been affected
by differing planning concepts.
Upholding this separation of the regions and expanding it to Brussels is harder to justify. Brussels does
attract Flemish shoppers from the suburbs (Kennisnetwerk Detailhandel, 2014). Still, as this
dissertation mostly focuses on food retailing, usually a local activity, concentrating on Flanders is
acceptable. Differences in land use planning regulation exist, though given the fact that Brussels is a
small and highly urbanized region embedded in the spatial structures of the other regions, this has not
likely led to divergent relationships between the residential and shopping. Where possible edge effects
might influence the analysis, efforts have been made to include Brussels.
Throughout the empirical analysis a differentiation will be made between modern and traditional
retailing. Modern food retailing generally refers to supermarkets, while traditional refers to small,
artisanal, specialized shops. These two retail systems show significantly divergent spatial patterns.
Supermarkets will be defined as shops specialized in, though not necessarily limited to, food, with a
net retail floor space1 of at least 150m², where at least 5 different types of daily good product
categories2 are sold. Each of these categories separately should generate at least 5% of turnover, but
none of them should represent more than 50% of turnover. All daily goods combined should, however,
represent not less than 50% of turnover. A supermarket should be able to act as a one stop shop,
where all products necessary for a varied diet could potentially be sourced. This definition emphasizes
variety rather than just scale, and all types of supermarket formats, from neighborhood formulas to
hypermarkets, will be included in the category.
Small food stores are not necessarily defined by size, but also by function. They focus on one product
category, e.g. a bakery primarily sells bread and baked goods, a butcher shop primarily sells meats, a
greengrocer primarily sells fresh produce, etc. Minisupermarkets, or convenience stores, are an
exception. These abide by the same definition of supermarkets but have a net retail floor space smaller
than 150m². Due to their limited size they are unlikely to function as a one stop shop but are
complementary to specialized retailers. It is then unlikely to source all foodstuffs necessary for a varied
diet from one of these food stores, rather one is dependent on a broader network.
Various methods will be applied to assess the spatial mismatch between food retailing and the
residential in the empirical case study of Flanders. Chapter 6 will make use of multivariate regression
techniques to investigate the relationship between food retail floor space and demographic and
socioeconomic variables. More specifically a geographically weighted regression will be applied to take
into account spatial non-stationarity, as fluctuations in the correlations were expected to exist
according to the geographical area (i.e. west-center-east) and between area types (i.e. urbansuburban-rural). The analysis then shows whether floor space is still embedded in population patterns
and whether some groups susceptible to reduced personal mobility rates are more or less influenced
1

Net retail floor space is dedicated to the actual B2C shopping experience, meaning the display of wares, cash
registers, etc., and thus does not include any potential storage or other logistical functions or any office space.
2
E.g. bread and cereal, fruit and vegetables, dairy, meat, poultry and fish, and canned goods
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by unbundling than general society. A separate analysis will be made for supermarkets and small food
stores.
Chapter 7 focuses on the number of stores and therefore on basic accessibility. First, an exploratory
analysis based on the number of shops per municipality is performed to see whether a lack of largescale food retailing is compensated by a dense network of smaller food stores and formats.
Subsequently, in areas where proximity is likely to be poor (few food stores and a lack of floor space),
an address level analysis is performed. Service areas of food opportunities will be calculated. A service
area represents reasonable walking distances (network distances of 500m and 1000m will be applied).
A food opportunity is defined as either a supermarket or a local cluster of small food stores comprising
a bakery, a butcher shop and a greengrocer or minisupermarket, all within a 100m of each other. At
both types of food opportunities a full variety of products necessary for a daily diet can be sourced.
Service areas will subsequently be linked to residential addresses, which allows to assess where a
spatial mismatch has established itself. The residential data will be appended with demographic and
socioeconomic data available on the census tract level. This then allows to assess how many people
do not live within walking distance of a food opportunity anymore, and whether some social groups
are more or less affected.
In Chapter 8, finally, the results of the two previous chapters are linked to various demographic and
socioeconomic evolutions. Based on these various data sources, a qualitative assessment will be made
of how accessibility, both attractive and basic, will likely evolve towards the future.

1.4. Contributions
Finally, I will reflect on the contributions of this dissertation to the international literature. A first
contribution is that this dissertation does not just aim to provide new empirical evidence, but that it
also provides an extensive framework of how food retail inaccessibility can establish itself in highly
developed nations. It combines reflections on land use patterns, spatial retail economics, accessibility,
mobility, spatial planning and retail policy to explain the machinations behind a spatial mismatch
between retail and the residential, and why this may lead to some societal groups experiencing
inaccessibility. While some researchers do touch upon the history of food retail inaccessibility (see e.g.
Eisenhauer, 2001), a comprehensive theory is not developed. Only by understanding the machinations
behind the origins of food retail inaccessibility effective (proactive) solutions can be formulated.
Food retail inaccessibility in a context of highly developed nations has been abundantly researched in
the literature in recent times. The dominant research agenda, however, focuses on food deserts. While
the food deserts paradigm has been shown to be extremely valuable, providing copious amounts of
evidence on existing inequalities in the access to food retailing in the US, its scope is reductive (Shaw,
2006). It is shown that due to a growing distance between retail and the residential in deprived
neighborhoods, those with a lowered socioeconomic standing become dependent on local offerings
that do not carry a wide variety of food products, e.g. no fresh produce. This, however, completely
forgoes any other potential sources of reduced personal mobility rates, e.g. those born out of physical
restrictions, such as being unable to drive due to reductions in eyesight. This up until now remains a
major gap in the literature. A second important contribution of this dissertation is then that it also
takes into account other sources of immobility.
Thirdly, the scientific discussion on food retail accessibility in highly developed nations has mostly been
limited to Anglo-Saxon countries, and in particular to the US, the UK and Canada. As will be shown in
Chapters 3 and 4, major differences in food retail landscapes exist between countries. The US has, for
example, been extremely liberal in its approach to retail planning. Most other highly developed
countries have tried to control retail patterns by policy. However, even between nations that regulate
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the sector the resulting landscapes vary greatly. General demographic and residential patterns also
differ substantially between countries, meaning that the experience of accessibility is different in every
single one. Flanders does provide an interesting case, with theoretically a very strict retail policy, low
socioeconomic inequality, but also a weak spatial planning system and an aging society. The third
important contribution of this dissertation is then due to the choice of the study region. The focus on
Flanders will allow to generalize the results of existing research.
A fourth contributions is that the dissertation takes into account the whole physical food retailing
landscape (nonphysical retailing is ignored – see limitations, section 9.4), rather than just focusing on
supermarkets. While some publications do explore the potential of the network of small, traditional,
artisanal food stores in the US (Bodor et al., 2008; Short et al., 2007) and the UK (Adams et al., 2012;
Cummins et al., 2009), as an alternative to large-scale retailing, they are mostly ignored in the
literature. This stems from the observation that small food stores in the US, mostly offer a very limited
variety of food items, particularly lacking a selection of fresh produce (Pinard et al., 2016). The Flemish
small food store sector is however significantly different. By using a combination of these shops, it is
still possible to source a full variety of food products. Reflections on the relationship between small
food stores and accessibility in Flanders are then very relevant for future research.
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CHAPTER 2
Conceptual framework: accessibility within a system of
unbundling in the contemporary era
In this chapter I will theorize on a spatial situation in which inaccessibility has become possible or even
probable for certain societal groups in the western world. Concrete, I aim to describe a situation where
a spatial mismatch between the residential and other activities has occurred in such a way that the
requirement for travel is no longer trivial for a significant number of individuals. The research question
I then aim to answer in this chapter is: How can inaccessibility theoretically establish itself in highly
developed nations? A solid foundation of how this can occur is crucial for the rest of this dissertation.
It will help in understanding the spatial patterns that emerge in the case study of Flanders that will be
discussed in Chapters 6 to 8. Similarly, only by understanding the theoretical underpinnings of retail
inaccessibility, (proactive) solutions to the issue can be formulated. Note that this chapter mostly
considers a theoretical organization of space based on observed trends in highly developed nations.
Whether this spatial mismatch has actually manifested itself in Flanders will be discussed in the coming
chapters.
This chapter will consist of an extensive literature review on spatial patterns in Fordist and post-Fordist
times, on personal mobility and on accessibility. The theories of an unbundling of territorialities
(Sheller and Urry, 2000) and hyperautomobility (Freund and Martin, 2007) then provide a description
of how inaccessibility may occur in contemporary western society. Fordist residential patterns have
led to widespread low-density urban sprawl and scattered activities. Within this framework the
automobile is the only mode of transport that allows to traverse space efficiently. The car then not
only accommodates, it necessitates (Sheller and Urry, 2003, 2000). Those who are somehow restricted
in their ability to move through space, i.e. those with low personal mobility rates because they for
example do not have access to automobility, can then suffer from inaccessibility. This should not be
interpreted as having no access at all, but rather that they are reduced in their ability to use activities.
They for example become dependent on dwindling, less attractive supplies nearby, or have to engage
in for them excessive travel in terms of budget and/or time. One’s background, skills and capacities
would determine whether or not one can participate fully in society. Inaccessibility then confirms and
strengthens existing inequalities. Within a framework of strong accessibility (Farrington, 2007), which
can be interpreted as accessibility for every single individual or a right to access (Farrington and
Farrington, 2005; Hay, 1995; Le Grand, 1991), said unbundling would therefore imply a significant
market failure.
In the next section I will start by describing residential and activity patterns in a Fordist and post-Fordist
age. Subsequently I will discuss societal groups that are more likely to experience inaccessibility due to
reduced mobility rates, and finally I will theorize on how inaccessibility can be combated within a
framework of strong accessibility. The question whether the described spatial framework actually
applies to the study area will be discussed in subsequent empirical chapters.

2.1. Spatial urban patterns and the unbundling of territorialities
In this section I venture to discuss how space has evolved over the last decades in such a way that an
urbanized landscape has been created conducive to a spatial mismatch and therefore inaccessibility. I
start from the observation that Fordist and post-Fordist residential settlement designs have spurred
monofunctional land use patterns. Abundant urban sprawl has mostly occurred in the form of lowdensity, solely residential neighborhoods. Due to a lack of critical mass, activities settle outside, or
rather in between, such settlements. Even current urban centripetal forces, such as gentrification, may
paradoxically lead to disentanglement, as capital rich inmovers suppress low order, low yield activities.
9

An unbundling of territorialities has then established itself, with housing and other activities (including
retail) no longer being mixed.

2.1.1. Spatial urban patterns in Fordist and post-Fordist society
In pre-Fordist times the socio-spatial configuration of the built-up environment was relatively simple.
A clear pattern and hierarchy of settlements was established, as was for example described in central
place theory (Christaller, 1933) and later expansions (Berry, 1967). Barring some exceptions, such as
garden cities and other residential settlements for the poor near factories, and rural retreats and some
early suburbanization of the higher (middle) classes, the city was compact (De Decker, 2011; Kesteloot,
2005). This should, however, not be taken to mean that cities and towns did not grow or that activity
patterns within cities were static, but rather that the borders between urban, village and rural zones
could be characterized as hard edges, within which everything necessary for daily life was available.
As is shown in Figure 2, which depicts the urban growth patterns of London (a) and Baltimore (b)
between the late nineteenth century and the contemporary era, cities expanded quickly following the
dawn of the industrial revolution. Such development patterns, however, typically resulted in high
density urban environments, as people were very much restricted in their modal choice (Figure 3 links
city expansion with the available travel options). For a very long time walking was the only available
transport mode for a large majority of individuals, with horse and carriage, the only existing
alternative, being reserved for just a happy few. Suburbanization in the form of low-density sprawl, as
is rampant today, was simply practically impossible for much of the past.
The second half of the nineteenth century then saw the introduction of the streetcar, which finally did
allow for some movement out of the city as the possibility of travelling longer distances arose (Gin and
Sonstelie, 1992; Verhetsel et al., 2010; Warner, 1978). Some cautious sprawl subsequently established
itself along these tramways. In Belgium the tram network was particularly dense, having a relatively
larger influence on sprawl than in most other countries (De Decker, 2011). At the turn of the century
rapid transit systems (heavy rail schemes with strict priority over other vehicles) were also introduced
in and between some major western cities, allowing for sprawl even further away from the urban core.
Almost at the same time, huge improvements in bicycle technology in the 1880s and 1890s, made
cycling also a potential modal alternative to walking (Norcliffe, 2009; Rubinstein, 1977; Verhetsel et
al., 2010). These alternative modes of transport were, however, still relatively slow and/or inflexible,
with rapid transit systems for example typically being restricted to established urban areas. Given the
fact that commuting is subject to certain time constraints, i.e. upper boundaries to the duration of a
commute exist (Marchetti, 1994; Metz, 2012; Newman and Kenworthy, 2011), an urban form as
depicted in the second and third image of Figure 3 emerges. Some sprawl away from the urban core
occurs, but travel distances remain reasonably low, which ultimately still results in a dense urban
landscape.
In Fordist society (1920s-1930s onwards) the socio-spatial urban system became much more complex.
This era became characterized as an age of great upward social mobility of the general population.
Such social mobility was expressed by a large rise in personal mobility rates, with the popularization of
the car being the quintessential expression of this advancement. By 1950 already 52% of American
families owned a car and the automobile had become the dominant transport mode for daily travel
(Glaeser and Kahn, 2004). It finally allowed to commute substantially longer distances with little or no
change in maximal travel times. The car was not just fast, but also extremely maneuverable and
movement in any direction became possible. One was thus no longer restricted to the inflexible rail
network. People were hence liberated from a rigid urban configuration basically forced onto them by
infrastructural limits and had almost total freedom of location within a large circle around the
traditional urban core (see Figure 3, 4th image).
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Figure 2: The evolution of the built environment from the late 18th century to the contemporary era in London (a) and Baltimore (b) (a: Masucci et al., 2013; b: Masuoka et al., 1995)
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Figure 3: How modes of transport shape the urban built environment (Based on Rodrigue et al. (2006), p.173)
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Figure 4: The built-up areas in Flanders and Brussel in 1976 and 2000 (Poelmans and Van Rompaey, 2010)

As increasingly large parts of the general public moved into the middle class, the desire to escape the
dense and polluted cities with a cramped and aging housing stock in favor of comfortable, spacious,
natural and healthier living environments also grew (see e.g. Verhetsel et al. (2003), Verhetsel and
Witlox (2006) and Dujardin et al. (2008) on the housing desires of children, youngsters and young
adults in Flanders and Brussels), a privilege previously reserved for wealthier individuals (De Decker,
2011, 2008). As the automobile allowed for such a displacement, a wave of suburbanization of the
middle classes towards monofunctional, i.e. solely residential, neighborhoods was set in motion
(particularly in the United States and the European core, including Belgium) (De Decker, 2011; Glaeser
and Kahn, 2004; Goossens and Verhetsel, 1983; Kesteloot, 2005; Verhetsel et al., 2010; Verhetsel and
Vanelslander, 2010). The examples provided in Figure 2 attest to this suburbanization in the Fordist
era. This trend of increasing suburbanization gained further momentum with the introduction of
controlled-access highways. These allowed for travel at even greater speed, undistracted by slow
moving traffic, and thus suburbanization still further away from the city centers (see Figure 3, 5th
image). The importance of the highway system can be deduced from Figure 4, which shows the
evolution of built-up land in Flanders and Brussels, making a comparison between 1976 and 2000. The
former year represents the region in the midst of a highway construction boom, which started in the
mid-1960s and wilted towards the end of the 1970s, with very few additional kilometers being added
in subsequent years (Vanoutrive et al., 2016). Given that the Belgian highway system was a supply
rather than a demand side driven instrument (Vanoutrive et al., 2016), Figure 4 presents a pre- and
post-highway suburbanization comparison. While there was already plenty of sprawl present in the
region in the 1970s, this clearly intensified in subsequent decades. These trends were confirmed in a
recent study of building permits in Flanders (Vanoutrive and Cant, 2018). Increasing amounts of land
have been developed, including in areas relatively far removed from major urban centers.
While cities were clearly the dominant structure before this evolution, the suburb became the sociospatial configuration best suited for Fordist society (Downs, 1998; Kesteloot, 2005). The hard edge
between cities and rural zones gradually disappeared, being replaced with fuzzy borders (for Belgium
see e.g. Riguelle et al. (2007)). These newly built constructs were not self-reliant anymore as different
parts of the metropolitan area harbored different functions and substantial amounts of travel (typically
by car) became a requirement to enjoy urban life to the fullest. Not all countries in Europe, however,
experienced similar evolutions. Cities in nations south and north of the European core that generally
had a delayed industrialization, often show opposite trends, with the middle class choosing to remain
in the urban core and forcing out those of lesser financial means (Kesteloot, 2005). Similarly, certain
planning curiosities, the best example being the Hausmannization of Paris, created a situation of urban
wealth and peripheral poverty in the core of Europe (Kesteloot, 2005). Although the spatial
socioeconomic indicators were thus reversed, and hence the suburban built environment looks
substantially different (peripheral monofunctional high density modernist and brutalist estates rather
than peripheral monofunctional low-density green environments), the city edges became equally fuzzy
and intrametropolitan travel became an absolute requirement.
Focusing on the common situation of suburban wealth and urban poverty which holds true for the US
and most of Western Europe, and in general applies to Belgium, a certain role reversal has occurred in
post-Fordist times (De Decker et al., 2005; Filion, 2001, 1996; Kesteloot, 2005). In some sense the city
has become the focal point of development and investment once again. Cities are denoted as powerful
anchors of (human) capital and economic activity (Florida, 2005; Glaeser, 2011), ideal environments
for agglomeration economies in the quaternary sector (Selstad, 1990), where transaction costs are
minimized and networking and knowledge flows are facilitated, key success factors in the knowledge
economy (Adler, 2001; Cooke and Leydesdorff, 2005).
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A recent manifesto by Engelen et al. (2014), however, states that the effects of this renewed focus on
the urban are perversely anti-urban. It is argued that city development has become a vessel for
gentrification through focusing on the maximization of international competitiveness and the
attractiveness of the built environment to so-called knowledge workers (see e.g. Florida, 2005).
Subsequent crowding out effects leave little place for non-creatives and activities with low economic
yields, such as corner shops. While there is thus undoubtedly a renewed interest in the urban, this
does not necessarily result in the vibrant mixed land use patterns of the past. The severity of the issue
does fluctuate over geographical space, with particularly global cities, such as London, being affected.
Displacement in post-Fordist times has, however, also been established in e.g. Brussels (Pelfrene, 2015;
Schillebeeckx et al., 2014; Van Criekingen, 2008) and Antwerp (Loopmans, 2008; Schillebeeckx et al.,
2014).
On the other hand, centripetal forces in post-Fordism do not nullify a concurrent centrifugal force of
suburbanization (De Decker, 2008; Filion, 2001, 1996; Kesteloot, 2005). Indeed, Vanoutrive and Cant
(2018) show that these opposite trends clearly coexist in Flanders in the current age. After decades of
population decline, major cities have started growing again, but so do the suburbs. The reason why
the periphery was once popular has not disappeared. Poelmans et al. (2010), in their land cover
predictions of Flanders up until 2050, then certainly still predict massive further sprawl. Finally, one
cannot disregard important spatial (De Decker, 2011; Filion, 2001, 1996; Kesteloot, 2005) and policy
(De Decker, 2017; Halleux et al., 2012; Saey, 1990, 1988) lock-in mechanisms and therefore a certain
path dependency based on historic urban form patterns. The future of a neighborhood will always
depend on its past and not all living in a suburb will suddenly relocate to the urban core. Structures
and infrastructures exist and will not be abandoned, as such capital destruction would be disastrous
from the point of view of both individuals (home ownership) and governments (negative effects on
macroeconomic parameters). Policy lock-in refers to the artefacts of policy. Governmental attempts
to reorganize space, even within a generally conducive zeitgeist, are kept back due to the continuation
of the old order of rules. Moreover, De Decker (2017) argues that municipalities in Flanders are actually
stuck encouraging perpetuating sprawl. The additional income of sprawl is generally lower than its
recurring costs. Since the local level in an important way has to be self-supporting, regular new
developments are essential, thereby ensuring systematic financial injections. Accelerations of such
schemes will even be required, since aging trends will further decrease the income from historic
sprawl. Given these reasons, the history of suburbanization will certainly leave its traces on urban
configurations for decades to come.

2.1.2. The unbundling of territorialities and hyperautomobility
Within Fordist and post-Fordist society a trend towards an unbundling of territorialities, i.e. a spatial
mismatch between housing and activities, can then be observed (Freund, 2014; Freund and Martin,
2007; Glaeser and Kahn, 2004; Mattioli, 2014; Sheller and Urry, 2000; Urry, 2004). Activities should
here be read as any undertaking that a person or household would wish to pursue. In other words, a
separation of living and other urban functions, such as employment but also, for example, retailing,
has occurred. This was already perceived and chastised by Jacobs (1961) in her seminal work The death
and life of great American cities, where she lambasted the overt rationality of modernist urban
planning with its separation of urban functions in favor of the traditional, organic, somewhat chaotic
but ultimately livable mixed developments city. This classical urban configuration with little sprawl is
represented in the first image (a) of Figure 5. Settlements are clearly delineated and have reached the
critical mass to sustain an activity center. The number and variety of functions will depend on the size
of the local community, but generally daily goods (e.g. food) retailers, who only require a relatively
small market to reach their threshold values, will be quick to set up shop.
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Figure 5: The influence of low-density urban sprawl on the location of activities

The main driving forces behind said spatial mismatch between housing and activities are urban sprawl
and the dominance of car culture. Urban sprawl has created low-density environments which are not
self-reliant. The second image (b) of Figure 5 depicts such a situation. Settlements in themselves,
because of a lack of size and density, cannot compete for and attract certain activities. It is for example
very unlikely that a supermarket can be sustained by one suburban neighborhood. Threshold values
need to be fulfilled on a more aggregate level. A logical locational choice would be between several of
these suburban neighborhoods on an arterial road connecting them with each other and the central
city (Eisenhauer, 2001; Hawkes, 2008; Nayga Jr. and Weinberg, 1999). This is a place which within this
new semi-urban configuration is reasonably central. Reasonably central, as geographical distances will
generally still be quite large, certainly when compared to the classical urban model.
Such a spatial arrangement is only made feasible through the popularization of the automobile
(Glaeser and Kahn, 2004). Car travel accommodates and encourages extensive urban sprawl as it
allows for fast and flexible travel through low-density spaces, making dispersed activities reachable
with ease. While such environments are easily navigated by car, other modes of transport have
become cumbersome if not entirely unfeasible. Large distances and unsafe traffic intensive conditions
discourage walking and cycling, and low densities of both housing and other activities hamper the
efficiency and profitability of transit systems (Chen et al., 2007; Dieleman et al., 2002; Giuliano, 2004;
Glaeser et al., 2008; Lucas, 2006; Uteng, 2006).
The dominant car culture has hence created an environment where automobility is often an absolute
necessity or at least the vastly superior transport option while other modes of transport are
discouraged (Freund, 2014; Freund and Martin, 2007; Glaeser and Kahn, 2004; Lucas, 2006; Lucas et
al., 2016b; Sheller and Urry, 2003, 2000; Urry, 2004; Vanoutrive, 2015). This hyperautomobility, the
term coined by Freund and Martin (2007) to describe this system, has on the one hand arguably
created very accessible environments for those enjoying the availability of a car, those who do not, on
the other hand, have actually experienced a drop in accessibility (Freund, 2014, 2012; Freund and
Martin, 2007; Lang and Caraher, 1998; Lucas, 2012, 2006; Macdonald and Grieco, 2007; Mattioli, 2014;
Urry, 2004; Vanoutrive, 2015). To sum up and to paraphrase Sheller and Urry (2000, 2003): the car not
only accommodates, it necessitates. Newman and Kenworthy (1999), Martens (2006), Banister (2008)
and Mattioli (2014) argue that this system of hyperautomobility will over time enforce itself further,
as cities are planned from the point of view that the automobile will predominate. In turn this will drive
other modes of transport further towards the fringe, lead to more spatial unbundling and thus an even
greater demand for car travel (Lucas, 2006).
Some recent research (Goodwin, 2012; Metz, 2013; Millard-Ball and Schipper, 2011; Newman and
Kenworthy, 2011) does indicate that in industrialized countries peak car has been reached and hence
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car use has plateaued and is maybe even decreasing. This could offer some perspectives in the return
to the compact sustainable city, as was argued by Urry (2004), but one still has to deal with the legacy
of the sprawled physical landscape (Filion, 2001, 1996; Kesteloot, 2005). This means that for the
foreseeable future a spatial system lock-in exists in which the aforementioned unbundling of
territorialities will very likely continue to exist (Geels et al., 2011; Geels, 2012; Næss and Vogel, 2012;
Zijlstra and Avelino, 2011).

2.1.3. Retail accessibility within a system of unbundling
Such a spatial organization of unbundled, monofunctional spaces will severely hamper the accessibility
of food retailing opportunities. After all, the unbundling of territorialities and hyperautomobility would
imply that food stores, traditionally restricted to city, town and neighborhood centers, have been and
are being replaced by big box developments at edge of town or even out of town locations (see Figure
5). This will be explained in depth in Chapter 3.
Distances to shops will be much larger than they once were. Edge of town and out of town locations
near major roads were once unfeasible as they were deemed to be unreachable, but
hyperautomobility allows these distant locations (relative to center locations) to be scaled with ease.
Those who do not drive become increasingly dependent on the dwindling levels of supply in city and
town centers. Big box developments will namely provide excessive competition for traditional, smallscale, family retailing. The tightly knit traditional retail structure seamlessly woven into residential
patterns, the situation described in central place theory (Bak, 1971; Berry, 1967; Christaller, 1933), has
hence disappeared (Bedore, 2013). Within such a spatial organization, due to an increase in distance
between residences and food retail locations, both in the suburbs and the cities, it becomes very likely
that accessibility issues may arise, particularly for those unable to drive.
Most of the research cited above, however, contain solely theoretical analyses and make little
distinction between the American and European context. Dissimilarities exist in both the urban
morphology in general (see e.g. Huang et al. (2007), though important parallels between Belgian and
American cities do exist (Bervoets et al., 2015; Bervoets and Heynen, 2013; Kesteloot, 2005)) but also
in the retailing landscape, which in accordance with urban morphological forces evolved very
differently (Hall and Breheny, 1987; Lord and Guy, 1991). Although the retailing landscape varies
greatly amongst European nations, strict retail policies have generally prevented American-style retail
sprawl (Askenazy and Weidenfeld, 2007; Davies, 1995; Evers, 2011; Fernandes and Chamusca, 2014;
Guy, 1998; Moreno, 2011; Péron, 2001). This will be further discussed in much greater detail in Chapter
4. Donaghy et al. (2004), Freund and Martin (2007), and Lucas (2012) acknowledge these major
differences between the continents but still conclude that the above analysis holds true at least in part
in a European context. Some evidence certainly points that way. Average travel distances of grocery
trips in the UK, for example, increased with about 60-70% (Social Exclusion Unit, 2003) between the
1970s and 2000s, resulting in 16% of those without a car reporting severe difficulties with being able
to get to attractive food outlets (Lucas, 2006). One of the premier goals of this dissertation is to
determine whether a spatial mismatch between the residential and food retailing has occurred in
Flanders.

2.2. Who is possibly restricted in their accessibility within a system
of unbundling?
Within a context of an unbundling of territorialities and the subsequent increasing necessity of travel
by car, it is important to clearly determine who cannot easily traverse large distances and therefore
can be confronted with a constrained access to food. This is done within the context of social exclusion
theory. According to Sen (2000), social exclusion is strongly related with capability deprivation. Due to
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a societal failure one becomes unable to fully engage in an activity one deems to be meaningful. Social
exclusion is therefore borne out of the relationship between the individual and the local environment,
and includes (though is not limited to) inaccessibility (Church et al., 2000; Furey et al., 2001; Kenyon,
2003; Kenyon et al., 2003, 2002; Lucas, 2012; Macdonald and Grieco, 2007; Preston and Rajé, 2007;
Social Exclusion Unit, 2003; Uteng, 2009; Vanoutrive, 2015). It is exactly this relationship that is
important. Indeed, social exclusion is far more inclusive than the concept of poverty (Kenyon et al.,
2002; Sen, 2000). The latter solely points to a lack of monetary funds, while the former would include
all those that cannot join in with crucial activities, for example because of a lack of access.
Following the theorization of social exclusion provided by Sen (2000), it can be deduced that within
the framework of an unbundling of territorialities a system of social exclusion can exist in the retail
sector. Those with serious impairments to their personal mobility, who experience problems to
traverse larger distances and car dominated traffic, may suffer from accessibility issues (Church et al.,
2000; Macdonald and Grieco, 2007; Preston and Rajé, 2007). The goal of this section is to identify these
individuals.
To do this I start from the framework provided by Church et al. (2000), who define seven interrelated
kinds of social exclusion which may hamper the accessibility to necessary activities. These are:
-

Physical exclusion, which are the physical barriers one encounters. They can be natural barriers
such as rivers, but also manmade, e.g. motorways.

-

Geographical exclusion, which covers problems traversing distances.

-

Exclusion from facilities, which more specifically deals with the flight of activities from problem
neighborhoods, e.g. because of crime.

-

Economic exclusion, or the inability to participate in or reach activities due to financial
constraints.

-

Time-based exclusion, or being unavailable during opening or operating hours.

-

Fear-based exclusion, or the fear of traveling to facilities due to perceived security (e.g. lurid
neighborhoods) or safety (e.g. intensive car traffic) risks.

-

Space exclusion, or restrictions in spaces through which one cannot travel (e.g. gated
communities).

Accessibility issues can be born out of one or several of the aforementioned types of exclusion. Two
main groups can be distinguished: those that physically cannot overcome exclusion barriers, and those
that cannot due to socioeconomic reasons.

2.2.1. The physically immobile
The elderly (the over 75) are a prime example of those potentially experiencing limited personal
mobility mainly due to physical restrictions (Church et al., 2000; Donaghy et al., 2004; Freund, 2012;
Freund and Martin, 2007; Lucas, 2012; Macdonald and Grieco, 2007; Preston and Rajé, 2007; Rudinger
et al., 2004). Not only is this an important group because they do indeed have a significantly elevated
risk of transport related social exclusion, it is also a very substantial group that is quickly growing in
Western Europe.
The literature shows that driving ability decreases with age (Alsnih and Hensher, 2003; Hensher, 2007).
At around 60-65 the number of drivers starts to peter off, which holds true in particular for women,
while men generally keep driving for longer. For both genders, however, major drops in automobility
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only occur at around the age of 75. While as time progresses people will increasingly keep driving at a
more advanced age (Rosenbloom, 2001), issues with access to automobility will still present
themselves, be it somewhat later.
Many reasons exist for this, the primary ones being medical in nature, with age related conditions (e.g.
poor eyesight) preventing either safe driving or driving at all (Adler and Rottunda, 2006; HakamiesBlomqvist and Wahlström, 1998; Marottoli et al., 1993; McNamara et al., 2013). There are also
psychological reasons, such as being less confident in maneuvering through busy traffic and as a result
experiencing stress when having to do so (Hakamies-Blomqvist and Wahlström, 1998; McNamara et
al., 2013; Ragland et al., 2004; Siren and Meng, 2013). Finally, although less research exists on the
subject, some evidence indicates that financial reasons also may lead to a cessation of driving (Adler
and Rottunda, 2006; Marottoli et al., 1993). The automobility of the elderly (i.e. the over 75) is hence
significantly impaired, making them vulnerable to inaccessibility within a context of an unbundling or
territorialities.
Other modes of transport, which, as mentioned before, are already limited in their functioning in a
sprawled out monofunctional built environment, may also be regarded as inconvenient by the same
group. There exists, for example, a reluctance to use public transport (Adler and Rottunda, 2006;
Carlsson, 2004; McKnight, 2003; Straight, 2003), due to balancing issues (particularly important when
e.g. a bus accelerates after getting on) and problems getting on and off, fearing stumbles and potential
falls. The main problem in using public transport is, however, a reduced walking ability, as both gait
speed and achievable distances decrease significantly with age (Anders et al., 2007; Bohannon, 1997;
Himann et al., 1988; Malatesta et al., 2003). This means that getting to and from public transport
becomes increasingly problematic (Adler and Rottunda, 2006; Carlsson, 2004). Again, issues present
themselves in particular from the age of 75-80 onwards. This decreased walking ability in general
means that the spatial mixing of activities is a key quality of life indicator for the elderly (Banister and
Bowling, 2004; Cao et al., 2010; Gabriel and Bowling, 2004). Not just local facilities are important to
achieve a walkable environment for the elderly, but also the urban design. Physical barriers, both large,
such as busy roads, and small, such as high curbs and loose paving stones, obstacles which may seem
trivial for the young, can have significant effects on walkability (Carlsson, 2004; Lucas, 2006). Finally,
senior citizens are also sensitive to security and safety parameters (Foster et al., 2010; LoukaitouSideris, 2006; Rantakokko et al., 2009; Van Cauwenberg et al., 2012). Using the framework provided
by Church et al. (2000), the elderly are prone to physical, geographical, economic and fear-based
exclusion.
A very similar analysis can be made for the disabled (Freund, 2014; Freund and Martin, 2007; Lucas,
2012; Preston and Rajé, 2007), of course there is also a large overlap between the two groups. Public
transport may, however, become even more troublesome. Severe difficulties getting on and off public
transport necessitate making arrangements with the public transport company, which renders
impromptu travel all but impossible (Hine and Scott, 2000; Schmöcker et al., 2008). The local
environment, including apprehensions concerning physical, and safety and security barriers, then
becomes even more important in terms of accessibility. Finally, at the other end of the age spectrum,
the very young may also experience accessibility problems due to their legal inability to drive (Donaghy
et al., 2004; Freund, 2012; Freund and Martin, 2004). Problems are less severe since they will usually
be part of a larger household and be hampered less by bodily constraints.

2.2.2. The socioeconomically immobile
Socioeconomic variables can similarly impact accessibility negatively. Poverty is of course a prime
example (Caraher et al., 1998; Church et al., 2000; Freund, 2014, 2012; Furey et al., 2001; Lucas, 2012;
Lucas et al., 2016a; Sheller and Urry, 2000; Uteng, 2006). The poor may not have the financial means
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to pay for a driver’s license (Priya and Uteng, 2009; Uteng, 2009, 2006), or buy, own or operate a car
(Boussauw and Vanoutrive, 2017; Coutard et al., 2004; Currie et al., 2010, 2009; Currie and Delbosc,
2011; Fol et al., 2007; Furey et al., 2001; Lucas et al., 2016b), reducing their access to automobility.
Even public transport may be regarded as expensive, when it is not in some way subsidized. The
economically deprived then generally undertake fewer trips and cover shorter distances (Lucas et al.,
2016a; Social Exclusion Unit, 2003), even when they own a car (Currie et al., 2010, 2009; Currie and
Delbosc, 2011; Delbosc and Currie, 2011; Lucas et al., 2016a). They are thus less mobile and more
dependent on walking and therefore local provisions (Lucas et al., 2016b), which may be problematic
within a context of an unbundling of territorialities. Being forced to travel further would mean putting
significant constraints on other household expenditures (Coutard et al., 2004; Currie et al., 2009; Currie
and Delbosc, 2011; Fol et al., 2007; Lucas et al., 2016b; Mattioli, 2014).
Linking again to the framework provided by Church et al. (2000) the poor naturally suffer from
economic exclusion. This economic exclusion leads to a decrease in mobility, causing geographical
exclusion and therefore problems with accessibility. At the same time poor neighborhoods are at
danger from exclusion from facilities, since opportunity costs would dictate that retailers first and
foremost invest in middle class neighborhoods. This again increases the chance of geographical
exclusion.
Similar problems exist in ethnically diverse neighborhoods (Freund, 2012; Freund and Martin, 2007;
Lucas, 2012; Lucas et al., 2016a; Sheller and Urry, 2000; Uteng, 2009, 2006). Such neighborhoods are
of course often also amongst the poorer areas in a city. Simply because of the poverty within the
community, it is often the societal group with the least access to automobility and with the greatest
dependence on public transport (Lucas et al., 2016a; Raphael et al., 2001; Uteng, 2006). In Europe this
holds true in particular for non-western new immigrants and refugees (Uteng, 2006). Mobility
problems are moreover infused with an additional socio-cultural dimension (Preston and Rajé, 2007;
Priya and Uteng, 2009; Uteng, 2009, 2006). A reduced knowledge and experience of transit systems,
for example, makes its use extra troublesome. Family structures are also different and generally less
opportunities are open to women (such as the possibility to own or drive a car) (Peleman, 2002;
Timmerman et al., 2009). This aggravates mobility issues within a large and important subgroup of an
already disadvantaged community.
Supermarket redlining, i.e. exclusion from facilities, furthermore seems to be more severe in ethnically
diverse impoverished neighborhoods than in other poor localities (Eisenhauer, 2001; Vojnovic et al.,
2014). This leads to the conclusion that immigrants are even more at risk to encounter severe
accessibility problems than poor autochthonous populations.
Finally, gender is also often included as a basis for social exclusion (Dobbs, 2005; Donaghy et al., 2004;
Freund, 2014; Lucas, 2012; Preston and Rajé, 2007; Priya and Uteng, 2009; Uteng, 2009). There is still
a gender gap in the number of women with access to a car, with men generally claiming control in
automobile-owning households (Dobbs, 2005), though this is steadfastly decreasing. As already
mentioned though, a sizable gap remains within immigrant communities and women stop driving
earlier than men. At the same time women also significantly walk less than men (Althoff et al., 2017),
mostly due to fear-based exclusion (Althoff et al., 2017; Dobbs, 2005; Foster et al., 2010; LoukaitouSideris, 2006; Rantakokko et al., 2009). A paradox has therefore established itself, where women on
the one hand are more dependent on private motorized transport, but on the other hand suffer
decreased access to it. This makes gender an important cause of social exclusion. Finally, traditional
gender roles are still relevant in today’s society, with women taking on the majority of household tasks,
including shopping, and childcare responsibilities (for the US, see Flagg et al., 2014; for Canada, see
Horne et al., 2018; for Europe see Moreno-Colom, 2017). This holds true despite significantly higher
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female labor force participation now compared to the past. Women, particularly those with children,
might therefore encounter serious time constraints, further negatively impacting their accessibility
(Dobbs, 2005; Schwanen, 2011; Uteng, 2009).
In the next section, and the remainder of this dissertation, I will focus on exclusion born out of a spatial
mismatch between the residential and retail as this is the main research topic. It is, however, important
to note that other types of exclusion might further aggravate issues with access.

2.3. Solutions to inaccessibility born out of unbundling
Finally, it will be discussed how issues with inaccessibility can be solved. I will start with a
comprehensive definition of how accessibility will be defined and used throughout this dissertation.
This definition will lead to various possible strategies that can be applied to overcome inaccessibility.
These strategies are translated into several practical solutions, the effectiveness of which is discussed
within a framework of an unbundling of territorialities and hyperautomobility. Special attention will
be given to the groups identified as having reduced mobility rates in the previous section.

2.3.1. Strong and weak accessibility
Moseley (1979), in his treatise on accessibility in the English countryside, finds that there are three
major factors which determine accessibility levels. First, there are people, who have a certain need
and ability to travel to locations to partake in activities. Every individual will experience accessibility in
a different way according to their socioeconomic background, physical and mental wellbeing, and past
experiences. Private mobility rates will make up an important part of this variable (see section 2.2).
Accessibility is thus besides a spatial concept, also an individual and socioeconomical one (Church et
al., 2000; Farrington, 2007). A location can be accessible to some while being inaccessible to others.
As a second factor, there are the locations, i.e. activities where one is wanting to or required to travel
to and from. Locations can be far away or in some other way difficult to reach, rendering them
inaccessible, or nearby and/or well connected, making them accessible. Finally, there is transport,
which provides the network links between people and locations. Most activities one is willing to travel
to will not be available in the immediate environment of the consumer. A distance thus needs to be
overcome using the transport network and a transport mode. How the transport network can be
navigated to reach a certain location and the mode of travel used will heavily depend on the skills,
ability and knowledge of the individual. Later research agrees with these three pillars of accessibility
(Farrington and Farrington, 2005; Farrington, 2007; Geurs and van Wee, 2004; Lucas et al., 2016b,
2016c; Vanoutrive and Boussauw, 2014), but often adds a temporal component, pointing out possible
discrepancies between opening hours of activities and personal available time (Geurs and van Wee,
2004). This temporal component will, however, not be discussed further. Problems with accessibility
can only be relieved by influencing at least one of these factors (Lucas et al., 2016c; Preston and Rajé,
2007).

Figure 6: Three strategies to solve inaccessibility (based on Moseley (1979))
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Possible strategies to combat inaccessibility are presented in Figure 6. Firstly, transport solutions deal
with providing additional links. Simply put, providing additional travel options to people from where
they live to where they need to be. Secondly, mobility solutions cover the attempts to make transport
users more mobile. Such measures do not, or at least not primarily, impact infrastructure, modes of
transport or spatial planning, but focus on the individual. This usually means installing social and
socioeconomic programs allowing users to utilize existing transport links better, e.g. by providing
discounted public transport tickets. Locational solutions, thirdly and finally, mostly apply to spatial
planning and deal with overcoming a spatial mismatch. As is indicated in Figure 6, this can broadly
speaking be achieved in two ways. One, consumers can be located closer to activities. New residential
neighborhoods should thus be constructed near existing shopping locations. Vice versa, activities can
also be brought closer to the consumer. In the case of shopping, this can be achieved within the realm
of brick and mortar solutions, i.e. attracting shops to previously monofunctional residential locations,
but also via mobile shopping opportunities. The latter can entail street trading, such as markets, or
home or near-home delivery, via classical channels or by using e-commerce. These solutions, as well
as their pro and cons and their ability to overcome inaccessibility, will be discussed in greater detail in
the following sections.
In this context the concepts of strong and weak accessibility as described by Farrington (2007) are of
particular importance to this dissertation. In parallel to weak sustainability (Hartwick, 1977; Solow,
1974), weak accessibility strongly believes in substitution between the three accessibility parameters
defined above. In practice this most often boils down to the optimization of transport (Farrington,
2007), often interpreted as investments in road infrastructure, as a cure-all for any and all accessibility
problems. This will be seen by policy makers as the easiest and cheapest solution. As such, weak
accessibility often refers to a situation where most activities are accessible to many individuals, but
those with restricted mobility rates may be left behind.
Strong accessibility, on the other hand, presumes such substitution efforts are by no means trivial.
While weak accessibility will increase the accessibility for society as a whole, strong accessibility aims
to improve accessibility for all societal actors individually. This is a subtle but crucial nuance. Strong
accessibility starts from the observation that, using a social justice and equality perspective, there
exists a basic right to access, equal to all, to ensure everyone should be able to reach activities they
deem necessary to lead a fulfilling life (Bedore, 2014; Farrington and Farrington, 2005; Farrington,
2007; Freund and Martin, 2007; Furey et al., 2001; Hay, 1995; Le Grand, 1991; Lucas et al., 2016c;
Martens, 2012; Sen, 2008; Vanoutrive, 2017; Vanoutrive and Martens, 2015). Not enforcing this right
to access would lead to widespread undesirable effects, most notably social exclusion, where one’s
background, skills and capacities would determine whether or not one can participate fully in society.
Farrington and Farrington (2005) and Farrington (2007) note that accessibility in itself may not be
sufficient to ensure social inclusion, and hence social justice and therefore social sustainability, but
that it is a necessary condition and thus of the utmost importance.
Strong accessibility does, however, not necessarily have to be absolute. Vanoutrive and Martens
(2015) use the example of a remote, solitary farm. The choice of residency then leads to a severe
geographical discrepancy with the location of desirable activities and excessive transport is required
to scale the resulting huge distances. In this case the experience of inaccessibility may be one of choice,
as argued by for example Le Grand (1991). The societal costs of ensuring accessibility to any and every
activity would be exorbitant. Where inaccessibility is, however, not the result of a deliberate choice, it
should, from a strong accessibility point of view, be rectified. Using a definition of strong accessibility
therefore somewhat limits the possibilities of relieving accessibility issues as not all solutions to
inaccessibility will be available for all societal groups and individuals. In what follows, I will argue that
22

improvements of transport networks, though mostly useful, will often have little impact on those
currently already suffering from limited accessibility. Striving to improve personal mobility rates is
similarly a noble cause but will often be difficult practically (e.g. for the elderly and handicapped) or
politically (e.g. for those suffering from immobility due to socioeconomic reasons). I will hence argue
the importance of proximity in improving accessibility.
During this discussion concerning the importance of proximity the reader should note that I, within the
context of this conceptual framework and the greater whole of this dissertation, focus on local, low
order services, in particular food retailing. This is important as the frequency of travel will depend on
the order of goods and services. Low order goods and services require very frequent, if not daily travel.
Accessibility (or inaccessibility) thus becomes much more important than for higher order goods and
services, which are purchased infrequently, and travel to which is therefore less urgent and can be
better planned.

2.3.2. Transport solutions
Transport solutions in themselves will certainly not be a panacea for the accessibility conundrum.
Although such measures are very popular and relatively easy to implement, they will often not improve
accessibility for those groups that require it most, i.e. the mobility disenfranchised (Farrington, 2007;
Lucas, 2012; Social Exclusion Unit, 2003). Investments solely focused on improving transport will not
structurally address one of the crucial causes of inaccessibility: distance. It will certainly do little to
relieve issues for those reliant on slow modes of transport, such as walking, cycling or (mobility)
scooters. That is not to say that pavement and cycling infrastructure investments are not required or
unwanted. Some research shows that safety and security, as well as pleasant walking conditions,
indeed increase the rate of walking (Hong and Chen, 2014; Pucher and Dijkstra, 2003; Saelens et al.,
2003; Van Cauwenberg et al., 2012), though other evidence suggests this is not actually set in stone
(Kerr et al., 2015; Saelens and Handy, 2008). What is unequivocally true, however, is that walking
becomes a true alternative to other modes of transport only when a functional mix of activities is
achieved (Frank et al., 2007; Khattak and Rodriguez, 2005; Saelens et al., 2003; Saelens and Handy,
2008; Van Cauwenberg et al., 2012). Only in such conditions walking accessibility can be ensured
(Boussauw et al., 2011; Boussauw and Vanoutrive, 2017; Currie et al., 2009; Currie and Delbosc, 2011).
This in an important way also holds true for cycling (Pucher and Buehler, 2008; Saelens et al., 2003;
Schwanen et al., 2004; Van Dyck et al., 2012). Recent innovations and trends, particularly e-bikes and
cargo bikes, did increase the feasibility of biking in shopping activities. It has been shown that electric
cycles have led to more and longer cycling trips, also for the physically immobile identified in section
2.2.1 (Fyhri and Fearnley, 2015; Haustein and Møller, 2016; Johnson and Rose, 2015; Van Cauwenberg
et al., 2018a). The fear of falling does remain an important issue (Anders et al., 2007; Van Cauwenberg
et al., 2018a, 2018b), meaning the most vulnerable will still be reluctant to use e-bikes. Electric cycles
are also still relatively expensive to purchase, and to maintain (e.g. battery replacement) (Haustein and
Møller, 2016; Jones et al., 2016), and will therefore not be available to many of the socioeconomically
immobile. Distance is then likely to remain an issue, and in places where an unbundling of
territorialities has occurred, accessibility has to be ensured via other modes of transport, physically or
virtually. As will be discussed, these alternative modes all, in certain ways, fail the mobility
disenfranchised.
Solely investing in car accessibility will typically only be beneficial to those with high personal mobility
rates, who do make up a large part of western society. Investments in automobile infrastructure will
reinforce the unbundling of territorialities and therefore result in increased distances and automobile
dependency, which in turn will lead to more investments in car infrastructure, starting the process all
over again (Banister, 2008; Martens, 2006; Mattioli, 2014; Newman and Kenworthy, 1999). A vicious
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circle (presented in Figure 7) emerges, where the accessibility of the ultramobile temporarily increases
(by the provision of additional infrastructure), while the accessibility of non-drivers in the long-term
decreases (as distances between activities and residences increase). These mobility deprived will thus
be confronted with inaccessibility and depend on the dwindling numbers of activities nearby, will have
to use inefficient public transport or will be forced to own a car (despite potential financial burdens).

Figure 7: How car dominance propagates itself (based on Martens (2006))

Carsharing may open up automobility to those currently left behind due to socioeconomic reasons as
purchase and ownership costs expire. Theoretically such schemes are thus significantly more
affordable than car ownership. Numerous programs have been started up and have shown fast growth
around the globe (Shaheen and Cohen, 2007). Usage patterns are significantly different from
automobile ownership, as carsharing caters more to occasional use (Sioui et al., 2013) and shorter
distance, off peak trips (Costain et al., 2012). As such these programs are very suitable for daily
shopping trips. On the other hand, users are typically young, employed and highly educated (Becker et
al., 2017; Danielis and Rotaris, 2017; Tyndall, 2017), i.e. societal groups that overall are already highly
mobile. One of the reasons behind this is that there is still a digital divide (see section 2.3.3), and many
mobility disenfranchised are then excluded from carsharing. Moreover, issues with access to driver’s
licenses and operational costs remain important issues for the socio-economically immobile, and those
not able to drive because of physical restrictions are obviously also left behind. The potential of
carsharing to increase accessibility for those that need it most therefore remains limited.
Similarly, transit solutions are important, but will also often be inadequate to increase accessibility
significantly for the mobility deprived in a system of unbundling. Public transport does offer obvious
benefits as it is a good way to increase the action radius of vulnerable groups that may have limited
access to a car (Lucas et al., 2009). I then certainly do not want to chastise investments in public
transport as in any way unimportant. Transit productivity, however, heavily depends on population
density and the clustering of activities (Chen et al., 2007; Dieleman et al., 2002; Giuliano, 2004; Glaeser
et al., 2008; Lucas, 2006; Uteng, 2006). Within a framework of an unbundling of territorialities these
conditions are obviously not met. Both the origin side of travel, low-density housing patterns, as well
24

as the destination side, scattered activities, are not conducive to an efficient public transport sector.
Extensive travel to and from public transport nodes will be required, distance (via slow transport
modes) hence becoming an issue (Lucas et al., 2009). Hine and Scott (2000), for example, found that
walking times over 5-10 minutes at either end of the journey were already considered to be
problematic by public transport users.
Investing in a transit system to cover all living areas and activity places in the described spatial
framework will be very expensive (Boussauw et al., 2011). The resulting network will also be very
complex and as a result very slow (long lines with many stops) and/or cumbersome (many transfers
are required to reach scattered locations), certainly when compared to automobile travel (Hine and
Scott, 2000; Uteng, 2006). These time and complexity costs are detrimental to public transport use
(Frank et al., 2007; Guo and Wilson, 2004). Even if such a dense public transport network could be
constructed, ensuring a continuous service throughout the day, including off-peak (i.e. noncommuting) hours, will likewise be very expensive and hence unlikely. It would certainly not fit with
the current trend of transport liberalizations in Europe, which has already led to diminishing levels of
service on less commercial routes and during off-peak hours (Lucas, 2006; Uteng, 2006; Vanoutrive,
2017, 2015). Finally, there are some questions surrounding the usefulness of transit itself in shopping
trips. While Lucas et al. (2009) do show some potential, it is not straightforward to lug groceries on
public transport, certainly for the elderly, pregnant women and people with young children, as their
physical mobility will already be reduced (Block et al., 2008; Clifton, 2004; Coveney and O’Dwyer, 2009;
Whelan et al., 2002). As less can be carried on public transport, this also means that the frequency of
shopping trips needs to go up significantly, which leads to issues organizing such trips around already
busy lifestyles and possibly adds to financial woes (Caraher et al., 1998; Furey et al., 2001). While public
transport solutions are important in extending the action radius for those unable to drive, substantial
problems related to its inefficiency and user friendliness make that transit in itself will be insufficient
to improve the accessibility of retail significantly within a system of unbundling.
To cover the increasing distances to reach scattered activities, forced car ownership becomes the only
truly viable solution within the realm of physical transport (Lang and Caraher, 1998). While having
access to a car seems to overcome the issue of distance, it is actually related to a host of other
problems (Stanley and Lucas, 2008). For the physically immobile forced car ownership will often not
be an option at all, while for the socioeconomically immobile it is likely to add to financial distress (see
section 2.2).

2.3.3. Virtual transport solutions
As physical transport solutions in themselves will hence not yield optimal results when assuming strong
accessibility, possible resolutions can be found via virtual mobility (Kenyon et al., 2003, 2002; Preston
and Rajé, 2007). Indeed, some commentators in the 1990s and early 2000s predicted the death of
distance due to global communications technology innovations (see Cairncross (1997), and more
nuanced Greig (2002)). The internet in particular would eliminate the need for travel. In the case of
food retailing this would suggest the popularization of e-commerce, including delivery. Ordering online
and delivery at home would indeed bypass accessibility issues arising from an unbundling of
territorialities.
Over the last decade the e-commerce sector has shown extreme growth. For some products, most
notably travel, books, CDs, DVDs, electronics, telecom and software, the internet has become the
dominant market place (Clarke et al., 2015; Weltevreden, 2007). For other products, however, e-retail
is severely lagging, managing to capture only a minimal share of total revenue. In the UK only 5% to
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8% of groceries are bought online (Clarke et al., 2015; Kirby-Hawkins et al., 2018), while older research3
in the Netherlands cites 4% (Weltevreden, 2007). In urban France (Paris, Dijon and Besançon) a quarter
of consumers has at least once bought groceries online (Motte-Baumvol et al., 2017), while in the UK
20% of households shop online for groceries once a month and 11% use it as their main mode of
grocery shopping (Kirby-Hawkins et al., 2018). All this, however, includes purchases without delivery
and the cited percentages would likely be significantly lower if this would not have been the case.
Some dedicated pick-up points are available, theoretically reducing required travel distances (Nuzzolo
et al., 2014), but most still coincide with existing stores (Motte-Baumvol et al., 2017). In non-delivery
cases, e-grocery customers are therefore still mostly reliant on the physical retail landscape. No
reliable data was found for Belgium, but it is safe to assume that online grocery shopping (when
including delivery) is still a marginal phenomenon in the country. Eurostat data shows that while the
UK and the Netherlands are frontrunners in e-commerce, penetration in Belgium, on the other hand,
is amongst the lowest in western, central and northern Europe, despite fast growth (Eurostat, 2015).
While e-retail may hence be a suitable replacement for grocery shopping for some, it is as of yet not
widely used.
Digging a bit deeper, one should further conclude that virtual transport shares much of the same
qualms with its physical counterpart. To start, until today, a significant digital divide persists, and there
is a strong correlation between the mobility disenfranchised (section 2.2) and the digitally impaired
(Kenyon et al., 2003). Online access and particularly strategic internet skills are still restricted for the
elderly (Sourbati, 2009; van Deursen and van Dijk, 2011; van Dijk et al., 2008), the less educated (De
Blasio, 2008; Hargittai, 2010; Hargittai and Hinnant, 2008; van Deursen and van Dijk, 2011; van Dijk et
al., 2008) and the poorer strata of society (De Blasio, 2008; Hargittai, 2010; Hargittai and Hinnant,
2008; Lee, 2008; Longley and Singleton, 2009). Skills refers to the ability to navigate the internet in
search for information and use new developments. While the digital divide in terms of online access
seems to be decreasing, the same does not hold true for skills (van Deursen and van Dijk, 2011). These
differences in usage confirm and strengthen existing inequalities (van Deursen and van Dijk, 2014).
This has its effects on e-retail, which is still mostly used by higher income, highly educated, young
professionals (Beckers et al., 2018; Clarke et al., 2015; De Blasio, 2008; Farag et al., 2007, 2006a, 2006b,
2003; Kirby-Hawkins et al., 2018; Weltevreden, 2007). A paradox then emerges where those that have
most to gain from e-commerce use it least (Clarke et al., 2015). One may then theorize that that the
virtualization of retail may even lead to further aggravations of inaccessibility. Expansions of the virtual
store are namely likely to have at least some negative effect on brick and mortar shops, worsening the
unbundling of territorialities.
Besides this imperative limitation of virtual mobility, there is also the observation that an increase in
e-retailing has not actually lead to a substantial decrease in the number of shopping trips (RotemMindali, 2010; Weltevreden, 2007; Weltevreden and Rotem-Mindali, 2009; Weltevreden and van
Rietbergen, 2009). The amount of travel does hence not decrease linearly with the increasing
popularity of e-commerce, further diminishing the actual alleviating power of e-retail on accessibility
issues.
Another important limitation is that e-groceries, i.e. the e-commerce of daily goods such as food,
including home delivery is still expensive. At the time of writing, two major supermarket chains in
Flanders offer such a service in house, Delhaize (Delhaize Home Delivery) and Carrefour (under the
drive brand name). Delhaize (2018) charges €9.95 per delivery, plus a €5 service charge for phone
orders and an additional €10 for every sixty liters of liquids. The delivery area does not cover the whole
3

Given the fast development of the sector, this likely increased. Kirby-Hawkins et al. (2018) cite a doubling of the
online grocery market in the UK since 2009.
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of Flanders and delivery rounds are limited in time, usually constrained to working hours. Carrefour
(2018) also charges a flat rate of €9.95 per delivery and does not deliver across the region. Recently
Colruyt (under the Solucious brand), a major supermarket chain, and Bpost, the Belgian postal services,
exited the Belgian B2C grocery delivery market. While both have announced plans for new initiatives,
these cases give an indication of the difficulties even large companies face to make this particular
market profitable.

2.3.4. Social and socioeconomical solutions
Focusing on another pillar of accessibility, namely people, one could potentially improve accessibility
by increasing the personal mobility rates of the mobility disenfranchised. For some groups this may be
done by tweaking socioeconomic parameters. Similar to mobility management systems in the private
sector (see e.g. Van Malderen et al., 2013; Vanoutrive et al., 2012, 2010), the government can earmark
budgets for its citizens (for an overview of existing schemes in this context in the US, the UK and France
see Fol et al., 2007). By increasing income, more personal transport can be purchased and mobility
rates increase (Fol et al., 2007; Preston and Rajé, 2007). Alternatively, motorized transport may be
provided directly. As personal mobility rates increase so will accessibility. Apart from the marginal
importance of such programs in current day society (Fol et al., 2007), several major objections and
remarks towards their success can be made.
Most importantly, increasing personal mobility is not a structural solution as it confirms and
strengthens the existing spatial organization, aggravating car dependency (Banister, 2008; Fol et al.,
2007; Lyons, 2003; Martens, 2006; Mattioli, 2014; Newman and Kenworthy, 1999). Those who would
enjoy said financial benefits could improve their accessibility (and very likely will (Fol et al., 2007;
Raphael et al., 2001)), but those that cannot would actually be worse off (Lyons, 2003). These issues
are further exacerbated when one considers the possible negative impacts on public transport, which
would include a decline in ridership and therefore investment (Fol et al., 2007; Lyons, 2003).
The political feasibility of such schemes may also be troublesome as large redistributions of wealth will
be required (indeed such programs are very expensive, much more so than for example public
transport schemes (Fol et al., 2007)), i.e. increasing taxes or lowering subsidies in other areas. Because
these types of incentives do not offer a structural solution to an unbundling of territorialities, they
would also be required to be long term, spanning many governments of varying ideologies, both in
times of economic prosperity and austerity. Recent times have shown that this is a dangerous
assumption to make, with for example provisions for the elderly being cut severely across the globe
following the great recession (Buffel and Phillipson, 2018, 2016). Within a strong accessibility
framework, incentives should also be of an inclusionary, all-encompassing nature. Given the major
differences in the experience of mobility of the societal groups discussed in section 2.2, this is not at
all straightforward.
Finally, these programs are also counterintuitive within a sustainability policy agenda of automobility
restrictions (road pricing, low emission zones, parking fees, road space rationing, etc.) (Fol et al., 2007;
Lucas, 2006). The mobility benefits for the immobile should hence also outweigh the repercussions of
any restrictive fiscal, financial and practical policy decisions. To conclude, within a framework of an
unbundling of territorialities subsidizing private transport has an important potential to solve
accessibility issues for some. The many pitfalls related to such programs and the fact that it is not a
structural solution to accessibility, however, indicates that they in themselves can and will not be much
more than a niche resolution.
A second option within the realm of social solutions to accessibility issues is to promote personal
contacts (Fol et al., 2007; Preston and Rajé, 2007). Instead of organizing travel individually or
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depending on public alternatives, it is provided by the third sector. These organizations or individuals
can provide travel to retail opportunities for the mobility disenfranchised or go shopping for them. It
is hereby assumed that the third sector are able to establish closer involvement with the needy than
public agencies and are more socially responsible than the private sector. Theoretically the need for
having access to private or public transport is greatly reduced by voluntary donations of time and
money and as such accessibility is increased. On the other hand, when a landscape is characterized by
an unbundling of territorialities, such solidarity will become increasingly unfeasible (Donaghy et al.,
2004; Freund, 2012; Freund and Martin, 2007; Lucas, 2006; Rudinger et al., 2004; Sheller and Urry,
2000). Families, which are crucial partners in such voluntary transactions (Coutard et al., 2004; Skinner
et al., 2008), and friends will become spread over space, undermining the social networks nurtured by
proximity, leading to one becoming more reliant on more fleeting nearby acquaintances (Skinner et
al., 2008). Several authors do show the possibilities of community solidarity in overcoming
inaccessibility in places where the quality of the local services environment has deteriorated, even
though it is often regarded as a last resort by users (Adler and Rottunda, 2006; Block et al., 2008;
Clifton, 2004; Coutard et al., 2004; Davey, 2007; Skinner et al., 2008; Whelan et al., 2002). If no other
means of transport are available or their use is unfeasible, getting a ride from a family member or
neighbor indeed offers a solution. It is avoided, however, since the recipients of this voluntarism do
not want to bother anyone and generally feel like a nuisance when they do. Rides are generally also
not seen as a full and structural answer, due to being dependent on others and being restricted in
terms of timing and destination (Adler and Rottunda, 2006; Clifton, 2004; Davey, 2007). People using
rides are then still often dependent on transit or walking for many of their trips.
The research cited above does take place within a casual environment: people depending on their
family, friends and neighbors for transport. Perhaps if such efforts become institutionalized, with the
government in the role of a steering partner, voluntarism may offer a more structural answer to
inaccessibility? Such governance of social capital is ingrained in US politics and has also managed to
get a foothold in the UK, but is rare in the rest of Europe (Ferragina and Arrigoni, 2016). The Big Society,
an English program (due to government devolution it does not apply to Scotland, Wales and Northern
Ireland (Woolvin et al., 2015)) set up in 2010, is a recent example of a government led civil society
scheme. Its goal was to stimulate devolution of some policy areas in favor of local governments or even
to minimize government interference, replacing it instead with philanthropism and voluntarism. It, like
previous schemes in the same vein (Geddes and Shand, 2013), can ultimately be considered a failure,
simply due to the fact that it has since been abandoned. A major issue of the plan was that it was
introduced in times of austerity. The success of voluntarism then heavily depends on subsidies (Davies
and Pill, 2012; Ferragina and Arrigoni, 2016; Fyfe and Milligan, 2003; Woolvin et al., 2015). This is
crucial, as in times of austerity the need for voluntarism would be at its peak, while the feasibility of
third way solutions will be at a minimum.
Finally, problems emerge concerning the geography of voluntarism, with its spatial distribution being
uneven (Coutard et al., 2004; Fyfe and Milligan, 2003; Milligan and Fyfe, 2004; Skinner, 2014; Skinner
et al., 2008). Not all deprived areas, for example, receive the same amount of voluntary aid nor is it
always adapted to local needs (Fyfe and Milligan, 2003; Milligan and Fyfe, 2004). The composition of
the volunteering group also closely follows the demographic makeup of local society (Skinner, 2014;
Skinner et al., 2008), meaning that the capacity for volunteering will be lower in vulnerable
neighborhoods.
One may conclude that voluntarism is important as an aid to overcome sudden accessibility issues, but
that it is unlikely to be a structural solution, given the many limitations discussed above. It is at best a
supplementary solution to accessibility issues (Skinner and Joseph, 2009).
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2.3.5. Proximity
For all the above reasons, and when assuming strong accessibility, any structural solution to
inaccessibility due to an unbundling of territorialities should incorporate planning measures that
(re)establish a functional mix of residential and other necessary activities, effectively addressing the
issue of increasing distances directly. The living environment would become walkable, making activities
accessible, even for the mobility deprived. This has been confirmed in a very rich body of research,
across differing countries (for Australia see e.g. (Currie et al., 2009; Currie and Delbosc, 2011; Van Dyck
et al., 2012); for Belgium see e.g. Van Dyck et al. (2012, 2010); for Denmark see e.g. Christiansen et al.
(2014); for the US see e.g. Van Dyck et al. (2012); and for reviews covering either or both Europe and
North America see Donaghy et al. (2004), Rudinger et al. (2004), Saelens et al. (2003), and Saelens and
Handy (2008)). Walkability, however, does not just offer solutions for distance based social exclusion.
As Althoff et al. (2017) and Van Dyck et al. (2012) show, rendering the environment more walkable
also diminishes walking variances between social groups. The gender gap, for example, gradually
disappears and men and women walk approximately the same number of steps. Walkability then also
deals with other sources of social exclusion, in this case fear-based exclusion. In the remainder of this
dissertation I will, however, mostly focus on geographical exclusion.
Of course, proximity cannot be ensured to the extreme. The closeness of some activities, either by
their nature, e.g. holidaying by the seaside, or because of economic realities, e.g. goods and services
with high thresholds, cannot be guaranteed (such was not even the case in communist Europe (Fuchs
and Demko, 1979)). Then again, travel to such activities is rather rare and infrequent and therefore
less pressing. The relatively low number of trips can be planned, increasing the options to overcome
inaccessibility. This is not the case for low order goods and services, where trip frequency is very high.
Scheduling and planning with such high travel rates is more difficult and inaccessibility becomes a
much bigger stumbling block for those with reduced mobility rates. Minimum standards for
accessibility should hence fluctuate according to the type of good or service, with proximity being
crucial for low order goods and services.
Proximity does hereby not necessarily need to be ascertained solely by brick and mortar solutions. Not
only the consumer can be mobile, so can the supplier. Placeless shops, such as farmers’ markets (Jones
and Bhatia, 2011; Larsen and Gilliland, 2009), but also a cautious reemergence of food busses or rolling
supermarkets (Boosveld, 2012; De Standaard, 2015), can improve local accessibility significantly. Even
outside of retailing sensu stricto options may exist, such as home gardening schemes (Cabalda et al.,
2011; Genter et al., 2015; Kamphuis et al., 2006) or local food systems (Gameren et al., 2015), where
products are bought directly from farmers. Other options may be delivery points or unmanned shops,
where a limited number of products can be obtained at a decentralized place. Virtual mobility, despite
all its current flaws, may also play a significant role in this. Of course prices will have to come down,
which can be achieved through cutting costs by, for example, using a system of the aforementioned
delivery points (Cardenas et al., 2017; Kämäräinen et al., 2001; Weltevreden, 2008). The digital divide
would also need to be overcome for e-commerce to have a positive impact on the accessibility of the
mobility disenfranchised. Such solutions could come in the form of education or allowing other ways
of ordering, e.g. offering a free phone-in service.

2.4. Conclusions
Retailing, and especially food retailing, is one of the cornerstones of modern western society. It is an
absolutely required service, but subject to important market failures. Food is of course available in
abundance in Europe, but throughout this dissertation I will investigate whether certain inequalities in
access have still established themselves. The goal of this theoretical framework was then to theorize
on a spatial situation which would likely lead to inaccessibility.
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The theories of an unbundling of territorialities (Sheller and Urry, 2000) and hyperautomobility (Freund
and Martin, 2007) provide a description of such a spatial system. Abundant urban sprawl of the middle
classes in the form of low-density environments in Fordist times has spread total purchasing power
over a large area, whereas it used to be concentrated in clearly defined centers. This was enabled and
fueled by the popularization of automobility. Local areas in themselves could then no longer sustain
their own activity centers, which settled between neighborhoods, typically on arterial roads. A spatial
mismatch thus established itself, where the distance between the residential and activities increased.
Within this framework of low-density residential patterns and scattered activities, automobility
became a necessity (Sheller and Urry, 2003, 2000). Those with reduced personal mobility rates, due to
physical (the elderly, the very young, the disabled, etc.) or socioeconomic reasons (the poor, migrants,
etc.), societal groups with less access to automobility, might subsequently encounter inaccessibility.
Accessibility relies on three main pillars. First, people, or the ability of the individual to move through
space. Second, the transportation system, which allows individuals to move through space using
various transport modes. Third, locations, activity centers between which the individual would like to
travel. Accessibility problems can be alleviated by measures influencing any of these three pillars.
However, when starting from a strong interpretation of accessibility (Farrington, 2007), interpreted
here as accessibility for every single individual, the possibilities of intervention are actually limited. A
social justice perspective would certainly support this vision of strong accessibility, characterizing the
access to a necessary service as a right (Bedore, 2014; Farrington and Farrington, 2005; Farrington,
2007; Freund and Martin, 2007; Furey et al., 2001; Hay, 1995; Le Grand, 1991; Lucas et al., 2016c;
Martens, 2012; Sen, 2008; Vanoutrive and Martens, 2015).
Within this strong interpretation of accessibility, one may question solutions to inaccessibility via
transportation solutions. Indeed, the mobility disenfranchised are exactly that, limited in their
mobility. Transportation improvements will than oft only be of limited value to them as they struggle
to make use of transport infrastructures. Virtual transport solutions suffer from similar issues, as the
societal groups associated with reduced personal mobility rates are very often at the wrong side of the
digital divide. The pillar people can be influenced by financially empowering the mobility
disenfranchised or increasing societal solidarity. Such measures, however, will often be politically
unfeasible and difficult to enforce so as to include all vulnerable social groups. These types of solutions
can be important in alleviating the issue of inaccessibility but treat the symptoms and not the cause of
the issue, i.e. the spatial mismatch and the subsequent growth of travel distances. Not only do they
not suffice, they affirm and strengthen an unbundling of territorialities (Banister, 2008; Martens, 2006;
Mattioli, 2014; Newman and Kenworthy, 1999). Those that benefit become more mobile, giving goods
and services providers increased opportunities to move even further into periphery, further reducing
the accessibility of those that fail to profit from such measures. This leaves proximity as a vital factor
in the accessibility of low order goods, offering the only structural solution to the unbundling of
territorialities by effectively enforcing a policy of rebundling.
This chapter has then provided a theoretical spatial framework in which the accessibility of activities,
and in particular of low order retail goods, would become problematic for a significant number of
individuals. After adding some additional theorization in Chapter 3 focusing in particular on retail
sprawl, I will look for empirical evidence of general retail unbundling both in Flanders and abroad
(Chapters 3 and 4). Subsequent chapters will discuss the spatial mismatch between the residential and
food retailing, applied to Flanders.
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CHAPTER 3
Retail location within a system of unbundling: A
predetermined trend towards retail sprawl
In the contextual framework (Chapter 2) it was discussed how even in the context of a highly developed
nation inaccessibility may establish itself. This chapter of the dissertation goes into a more in-depth
analysis of the underlying trends of retail decentralization, i.e. why retailers are looking for new
locations to establish themselves outside of the traditional retail centers and even outside of
population patterns. In parallel to urban sprawl, where residences are built outside of the historical
built-up areas, this phenomenon will be called retail sprawl.
The retail landscape started from a hierarchical shopping network, largely embedded in residential
patterns. Factors then emerged that challenged this hierarchy and enabled and encouraged retail
sprawl. Such factors can be found on both the demand (hyperautomobility and the sprawl of the
affluent) and the supply side (economies of scale and scope, streamlining of the supply chain,
transplanting of formats between countries and the flexibility of real estate).
In the remainder of this chapter I will discuss the main factors steering spatial retailing trends, first
approaching the issue from the demand side, before switching over to the supply side. I subsequently
argue that in western society a predetermined trend towards retail sprawl exists by providing concrete
examples. All the economic, socioeconomic and socio-spatial trends making retail sprawl likely are
applicable to Flanders, and the second research question, i.e. is there a predetermined trend towards
retail sprawl and is Flanders at risk?, should be answered in the affirmative. Retail policy was,
however, devised to combat unbridled retail sprawl, as will be discussed in Chapter 4.

3.1. Retail sprawl due to demand side variables
Traditionally, centrality is quintessential when it comes to retail location. Simply put, if not enough
people live within a manageable travel distance, commercial success will be unlikely. Centrality was
already introduced in the literature on retail by Reilly (1931, 1929) in his law of retail gravitation, and
more explicitly by Christaller (1933) in his central place theory. The latter in particular still has a
substantial impact on retail research and policy today. Indeed, many countries in Europe, including but
not limited to Bulgaria, Denmark, Germany, Ireland, the Netherlands, Poland, Sweden and the UK,
explicitly based their respective retail policies on the tenets of central place theory (Brown, 1993;
Davies, 1995; Guy, 1998). It was/is then regarded as the template of an ideal retailing landscape by
many nations.
Christaller (1933) starts from two central premises in defining his model: threshold values and range
values. The former constitutes the minimal catchment area required to be successful, while the latter
signifies how far or long customers are willing to travel to purchase a certain good or service. The
number of customers willing to travel to a location will then determine the size of and product range
available in a retail center. As range values increase, catchment areas will grow, and it will thus be
easier to achieve threshold values, resulting in a larger, and more diversified shopping center. The
willingness to travel is namely also determined by the type of product (Martínez and Viegas, 2013). In
small settlements, shopping clusters will then be limited in size and variety. Only daily necessities will
be provided and for higher order goods the customer is required to travel. Indeed, daily goods, such
as food, have to be purchased frequently and therefore the willingness to travel is low. As the business
relies on these repeat customers, catchment areas can be small. In major cities, on the other hand, a
large and diversified retail cluster will be present, selling daily, periodical and exceptional goods and
services. Exceptional goods, which are bought only at low frequencies (e.g. designer clothing),
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encounter very high threshold values and therefore need to be located in the most central place, which
historically has meant the center of a major urban settlement. A hierarchical retail landscape as
represented in Figure 8 emerges. Berry (1967) adds that similar hierarchical structures exist on a
smaller spatial scale within cities (also indicated in Figure 8).

Figure 8: Central places and the size and variety of retail clusters (based on Christaller (1933) and Berry (1967))

In reality these spatial structures of retail were never entirely static. Van Damme and Van Aert (2014)
discuss the evolution of the shopping network in the city of Antwerp starting in the 16th century, ending
in the 19th, mapping the main markets and shopping streets in 1638, 1700 and 1836. They conclude
that the importance of various locations changed over time. Arterial roads, and in particular major
junctions, became more prominent features in the retail landscape, while locations in the center,
particularly markets, lost some of their appeal. These results were confirmed by Froy (2016) in a
network analysis of commerce in Antwerp in 1835. Lesger (2011, 2007) makes similar observations for
18th century Amsterdam. While the city center retained its historic importance, busy access roads
(between the city gates and the central markets) were equally prominent places of retail activity. A
certain center-edge dynamic has thus existed for centuries. Cities did always retain their position as
centers of commerce and industry and the hierarchies described in central place theory remained
mostly intact. While retailers moved from the historic center to access roads, they did not settle
beyond the city boundaries. Mobility rates were simply too low for such unbundling to occur. Antwerp,
for example, retained its position as a regional retail center the same time as this reorganization of
retail took place (Blondé and Damme, 2010).
Even critics of central place theory, such as Dawson (1979), generally do agree that the model and its
expansions described the organization of the retail landscape in Western Europe and the United states
quite well until at least the 1960s (Brown, 1993). Since then, however, its validity has come into
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question (Dennis et al., 2002; Guy, 1999; Openshaw and Veneris, 2003; Veneris, 1984). Stores have
started leaving the traditional retail locations in city and town centers for locations in the periphery.
Schiller (1986), and later Fernie (1998, 1995), describe three waves of retail sprawl. First super- and
hypermarkets leave the central retail cluster in favor of edge of center or out of center locations.
Subsequently bulky goods retailers (e.g. DIY or furniture stores) leave the central retail areas and finally
luxury goods (e.g. clothing) move towards the periphery in the form of shopping malls. These trends
have all been empirically observed, although luxury goods retailers have mostly retained their central
locations in Western Europe due to restrictive planning (Dawson, 2000; Péron, 2001). Again, similar
tendencies have existed for a very long time, even in the 18th and 19th century (Froy, 2016; Lesger,
2011, 2007; Van Damme and Van Aert, 2014). However, the spatial scale at which these trends take
place, has increased immensely in the contemporary age, meaning the hierarchy of centers is no longer
ensured.
Several reasons exist why retailers are no longer bound to central locations. For one, due to the
popularization of automobility customers are no longer reliant on the closest shopping center, but can
easily bypass them to get to more attractive retail clusters (Guy, 1999). The increased and flexible
mobility the automobile caters for makes even clusters outside of residential housing patterns
accessible (Davies, 1995; Dennis et al., 2002; Gorter et al., 2003; Guy, 1999). As increasing automobility
also leads to more congestion and parking issues (Gorter et al., 2003; Thomas et al., 2003;
Vandenbulcke et al., 2009), places less sensitive to congestion and with ample parking in the periphery
actually become increasingly attractive (Gorter et al., 2003; Guy, 1998; WES, 2010). Figure 9 shows the
possible effects of bypassing on local provisions. The left figure describes the original situation, while
the right one introduces the possibility of easy travel to other retail clusters. As residents prefer the
large peripheral shopping cluster over the small local one, local supplies begin to dwindle.

Figure 9: Bypassing retail clusters and the influence on local provisions

A second reason why retail in out of center locations has emerged, is that the hierarchy of cities has
decayed. As noted in section 2.1, urban areas have always been dynamic. Examples of this are the rural
retreats of the middle and upper classes in the early modern period, the fast growth and spatial
expansion of cities during the industrial revolution, and the construction of peripheral garden cities in
the first half of the 20th century. Cities, however, retained their position in the hierarchy of settlements.
This centrality was challenged in a significant part of the western world in the second half of the 20th
century by abundant urban sprawl changing the patterns of demand. City flight towards the suburban
spread the market over a very large surface, rather than in concentrated settlements. This evolution is
displayed for an extreme case in Figure 10. While the central city is arguably still the most central place
even in the right figure, possible catchment areas in the periphery have obviously increased (Cliquet,
2000).
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When adding a simple road network, it may even be argued that other places in the city region have
become more reachable for those with access to a car. As discussed in greater detail in the conceptual
framework (section 2.1.2), urban sprawl and the popularization of the automobile cannot be seen as
separate. For Belgium it can be concluded that urban sprawl has been plentiful, as has been discussed
in numerous papers (Halleux et al., 2012; Poelmans and Van Rompaey, 2010, 2009; Thomas et al.,
2008; Vanneste et al., 2008). A recent study on building permits shows how over the past decades new
housing has increasingly moved further away from the historical centers (Vanoutrive and Cant, 2018).

Figure 10: Urban sprawl and its effects on centrality.

Figure 11: Urban sprawl, income and their effects on the centrality
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A third factor instigating retail sprawl, is that the market in the periphery also grew because urban
sprawl was mostly a middle-class phenomenon. This was at least the case in the United states and
most of Western Europe, including Belgium (Kesteloot, 2005; Verhetsel et al., 2010; Verhetsel and
Vanelslander, 2010). Hence, not only does an increasing amount of people live outside of cities, total
spending power is also suburbanizing. This concentration of wealth in the periphery further negatively
affects the centrality of traditional locations. Threshold values can be more easily reached in the
periphery and thus an additional incentive for retail sprawl emerges (Clarke et al., 2002; Cliquet, 2000;
Davies, 1995; Guy et al., 2005; Zenk et al., 2005). This is depicted in Figure 11, with areas in the
periphery becoming more attractive (darker shading) to retailers because of increases in income.
Socioeconomic factors of course also influence automobility, with more affluent individuals having
greater access to private transport (Dargay et al., 2007) and traveling more frequently and longer
distances by car (Currie et al., 2010, 2010, 2009; Currie and Delbosc, 2011). Shopping that
accommodates car use, i.e. alongside a major road with ample parking, will then yield higher utilities.

3.2. Retail sprawl due to supply side variables
The demand side is of course a crucial consideration for retailers when determining where to locate a
shop. If the market within range is insufficient to achieve threshold values, naturally a store would not
be profitable. As was discussed in the previous part, however, due to changing settlement patterns
and increased mobility, retailers now enjoy significant freedom of location, meaning they can move
away from residential settlements.
Retailers do have incentives to consider a move towards edge of center and out of center locations.
The industrialization of the sector, e.g. the introduction of cold chain logistics for perishable goods, has
meant that productivity could be scaled up significantly (Bedore, 2013), and retailers do enjoy
significant benefits of scale (see e.g. Brown, 1991; Dawson, 2000; Guy, 2007, 1998, Guy and Bennison,
2007, 2002; Kulke, 1997; Péron, 2001; Schoenborn, 2011). Economies of scale exist throughout the
whole supply chain, and include but are not limited to, order discounts for large quantities, market
power over wholesalers, relatively lower capital costs, logistical costs decreases and reduced
operational costs. Of course, these economies of scale also exist in inner city areas. Given the
availability and price of land and real estate in the periphery, however, there is simply more scope to
reap scale benefits outside of the dense urban areas (Cliquet, 2000; Davies, 1995; Fernie, 1995; Gorter
et al., 2003; Guy, 2007; Guy and Bennison, 2007; Péron, 2001)
Apart from economies of scale, big box developments also offer economies of scope. These are
important for retailers because of the benefits they offer to consumers. General retailers, e.g.
supermarkets, can increase their product range and function fully as one stop shops. Specialist
retailers, e.g. furniture stores, similarly develop their product variety, thus offering more choice,
increasing their attractiveness. Large stores are therefore more convenient and attractive to the
customer, yielding higher utilities (Reutterer and Teller, 2009).
A third reason for retailers to prefer big box developments is the opportunity of standardization. In
many retail sectors there has been a clear consolidation of market power in a few global chains (see
e.g. Wrigley, 2002a, 2002b). The streamlining of international logistical processes is aided by
transplanting formats across the globe (Bedore, 2013). It is easier to apply similar formulas when
starting from a blank slate in the periphery, rather than having to deal with the idiosyncrasies and the
often complex environments in cities.
A fourth reason ties into this and covers the micro-location needs of retailers. Retailers prefer flexible
over rigid structures. Ideally, they should be able to change the layout of a shop, expand the floor space
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or create more parking to adjust to changing market demands. Again, this is much easier to achieve
outside of urbanized areas.
Fifth and finally, relocating outside of the traditional shopping centers also allows to rationalize the
supply chain. Not just because large shops allow for decreases in logical costs, but also because
supplying shops in the periphery is simply easier. Trucks do not have to drive into congested urban
centers, they do not have to navigate through narrow streets and one usually does not have to take
into account delivery time windows. A move to the periphery thus allows for the avoidance of certain
logistical headaches.
Although individual mobility has increased substantially over the years, retailers still must incorporate
distance to market in their locational choice. While other factors than accessibility become increasingly
important in today’s hypermobile society (Swoboda et al., 2013), travel distance remains significant in
shop choice (Kulke, 2006; Reimers and Chao, 2014; Swoboda et al., 2013). Economically rational
consumers will often prefer large-scale retail developments though, given the lower prices and larger
assortments4. Important differences do exist between types of goods. Retailers specialized in daily
goods (e.g. food) generally enjoy only limited degrees of freedom. Few possibilities to differentiate
oneself from competitors exist and the willingness of customers to travel further for a similar
experience will thus be low. Goods and services which are purchased on an irregular, occasional basis,
can, on the other hand, be further removed from residential centers as the willingness to travel
increases (Martínez and Viegas, 2013). Further limits to the locational window still exist though.
Comparison goods, such as fashion items, benefit from agglomeration economies and at least some
degree of clustering is required (Arentze et al., 2005). This does not dismiss the possibility of retail
sprawl of comparison goods, but it rather restricts the form in which it occurs to shopping malls or
strip malls (Dennis et al., 2002; Gorter et al., 2003; Lord and Guy, 1991).

3.3. Retail sector spatial patterns in the contemporary era
Parameters at both the demand and the supply side have thus led to the decay of the hierarchical retail
structure as described in central place theory. Retail sprawl does not automatically need to lead to
unbundling, though. Indeed, when housing is spread over space, a spread-out retail landscape might
actually minimize distances to the closest shopping opportunity. However, shops do not actually settle
within new residential suburban neighborhoods. These, for one, are simply too small in themselves to
warrant a new large-scale development. Secondly, local zoning plans and building codes often do not
allow for spatial mixing, and residents reject such mixing as it goes against the suburban idyll (Bervoets
et al., 2015; Bervoets and Heynen, 2013). Driving to the nearest shop is also not seen as problematic
for the ultramobiles that constitute a majority of suburbanites. So, the retail demand side is not
conducive to spatial mixing in the periphery. The same is, moreover, true for the supply side. Benefits
of scale and scope can more effectively be reaped outside of the residential where the availability of
land and real estate will be greater, and rents will be lower. Supply chain rationalizations can also only
be truly optimized outside of housing developments, with locations alongside major roads obviously
being preferred. While retail sprawl thus follows urban sprawl, this does not imply any sort of spatial
mixing.
The examples provided in the two previous sections, do however, show extreme situations. Urban
sprawl is, for example, not usually continuous over the entire city region and income growth in the
periphery does not necessarily make the suburban market larger than the urban one. Certain policies
are usually put in place that significantly impact the spatial structure. Automobile use, residential
4

This does forego some other aspects of retail attractiveness, such as a higher perceived quality of products and
service in artisanal shops (Huddleston et al., 2009).
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sprawl and retail sprawl in specific are in many cases in some way curbed. Figure 12 then shows a more
realistic situation combining the variables previously discussed and their effects on the retail
landscape.

Figure 12: The retail landscape in the contemporary era

The resulting retail landscape is then no longer as straightforward as it once was. Where shops are
located now depends on a complex combination of socio-spatial trends, several types of policy, various
economic optimizations on the part of the retail sector, accessibility and mobility (primarily
automobility). To further complicate things, a certain measure of spatial rigidity should be introduced
(see e.g. Wrigley and Lowe, 2002). Indeed, retail location will be rather inert. Only when the supporting
variables have passed a certain threshold, the historical cluster will be abandoned. For this reason, the
largest and most varied shopping clusters are still drawn in the central city on Figure 12. As will be
substantiated in the next section though, extreme urban sprawl of the affluent and automobility may
lead to the almost complete decay of even this central shopping center.

3.4. A predetermined trend towards retail sprawl
Up until now, the analysis has focused on a theoretical exploration of the spatial organization of the
retail sector. Given the current socio-spatial residential patterns, hyperautomobility and supply side
economic optimizations, retail sprawl should be the logical, almost predetermined result. Whether this
is empirically true, however, will be further discussed in this section.
Retail patterns in the United States certainly seem to indicate major unbundling trends. American
planning policy tends to be extremely liberal, with an almost absolute freedom of location for retailers.
The planning regulation that does exist, e.g. zones exclusively for single family dwellings, actively
discourages mixing (Hirt, 2012). Particularly since the liberalizations introduced by the Reagan
administration in the 1980s, the US probably has the least regulated retail sector in the western world
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in term of spatial restrictions (Hallsworth and Evers, 2002; Hallsworth et al., 1995; Lord and Guy, 1991;
Wood, 2013). The post war period was also characterized by the widespread urban sprawl of the
middle classes and hyperautomobility.
The literature then describes how American urban centers, where retail would traditionally have been
clustered, have decayed over decades (Baerwald, 1989; Eisenhauer, 2001; Kellerman, 1988; Lord and
Guy, 1991; Morrill, 1982; Nayga Jr. and Weinberg, 1999). The exodus of retail from the main centers
of commerce already started in the 1950s and continued ever since. As a result, the number of retailers
in urban centers decreased so substantially that only enough capacity was left to fulfill local needs.
According to central place theory, a central city would be expected to have a large and diversified retail
cluster. In the US it, however, seems to act more like a small settlement, only offering a very limited
variety of daily goods. The traditional retail structure of one central cluster and supporting clusters in
smaller residential areas was restructured into a polycentric network where even the most expensive
and exclusive luxury goods would be sold in the periphery. To be complete, however, it has to be
mentioned that post-Fordist times have initiated somewhat of a return of retail towards the inner cities
(Sullivan, 2014). Today the periphery, however, still clearly dominates the shopping network.
The United States is just one case. Other examples of spatial retail restructuring in a liberal
environment include the former East Germany and Chile under the Pinochet regime. Note that these
examples occur in a different context than retail sprawl in the US. The US was the first country in which
the transition from a traditional retail landscape to a modern one occurred. As such it was a gradual
process. Retail changes in East Germany and Chile occurred suddenly as a result of opening up the
market and reducing market restrictions. In Chile, American retail practices were transplanted and
executed by local companies. In East Germany, established West German retail chains flooded the
market. The change in retail landscape in both countries was thus much more abrupt than in the US.
Similar trends are now occurring in high growth developing countries (Reardon et al., 2012). Both East
Germany (early 1990s) and Chile (1970s-1980s) are interesting cases, providing the opportunity to
study the influence of fast and extreme deregulation on the retail landscape.
Under communist rule, East German retailing was characterized by traditional, small scale shops,
mostly located in the heart of communities, fulfilling local needs (Kulke, 2014, 2006, 1997; Meyer,
1992; Vielberth, 1995). After the fall of the iron curtain, it took till the late 1990s before the same retail
policy came into effect in the east as in the west. In the early period of integrating the former
communist country, very similar retail trends to those in the US were recorded (Guy, 1998; Kulke, 2014,
2006, 1997; Meyer, 1992). Income and wealth rose rapidly, and so did mobility rates, meaning
consumers were not reliant anymore on the poor retail provisions in the city and town centers. The
period was characterized by abundant urban sprawl. Multiple retailers of the west of Germany saw
possibilities for growth and quickly settled in the east following the opening of the borders. The lack
of strict spatial planning rules resulted in them mostly settling in the periphery, where land was
abundant and cheap, but still accessible for the increasingly mobile populace. Until this day many more
retailers are located in the periphery in the east compared to the west, though a trend towards a return
to the center can now be discerned (Kulke, 2014, 2006).
Santiago de Chile in the second half of the 1970s and 1980s offers another classical example of fast
and extreme retail sprawl. Instigated by the neoliberal ideas promoted by the Chicago Boys advising
the military junta, the Pinochet regime decided to forego almost any formal spatial planning (Scarpaci
et al., 1988). The market subsequently shaped urban form. While in the 1970s still a dense urban area,
Santiago quickly expanded horizontally, with a large part of its affluent citizens moving to the periphery
(Borsdorf and Hidalgo, 2013; Scarpaci et al., 1988). The traditional retail sector, which was until then
still mostly confined to the urban core, quickly followed (Borsdorf et al., 2007; Borsdorf and Hidalgo,
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2013; Scarpaci et al., 1988). It should be noted that socioeconomic inequality, and thus socio-spatial
segregation, was severe during the Pinochet reign (Borsdorf et al., 2007; Scarpaci et al., 1988). Retailers
therefore had much to gain from resettling in the periphery. This retail sprawl, again, as in other
examples, cut into green fields alongside major roads and took the form of big box developments such
as malls and hypermarkets (Borsdorf et al., 2007; Borsdorf and Hidalgo, 2013). Just like in East Germany
though, recent years have seen somewhat of a recovery of urban shopping facilities, though largescale retailing still rules supreme (Borsdorf and Hidalgo, 2013).
When the conditions of hyperautomobility and suburbanization of the affluent are fulfilled, and when
nothing is in place to stop it, trends towards retail sprawl thus seem to exist. It should also be noted
that in the examples cited above, retail sprawl followed urban sprawl towards the periphery, but this
did not result in spatial mixing. Instead shops, in the form of big box developments, shopping malls or
strip malls, settled on locations that could be easily reached by car, rather than in new residential
neighborhoods.
In the current era, however, some evidence to contradict this claim of predetermined retail sprawl has
emerged. Multiple retailers, particularly but not exclusively in the food sector5, have started
reinvesting in the urban. Usually smaller formats then complement the large big box developments in
the periphery (Elms et al., 2010; Hallsworth and Bell, 2003; Hood et al., 2016; Wood, 2013). This is
likely due to a reaction to spatially restrictive policies, market saturation in the periphery and a
subsequent strategy of diversification, and to compete with hard discounters (Elms et al., 2010;
Hallsworth and Bell, 2003; Hood et al., 2016; Schoenborn, 2011; Smith and Sparks, 2000; N. Wrigley,
1998; Wrigley, 2010). All in all, large-scale retailing in the periphery still dominates. The socio-spatial
trends fueling this retail sprawl are still the dominant forces in society today.

3.5. Conclusions and reflections on the externalities of retail sprawl
Retail sprawl has become possible in much of the western world, both due to contemporary demand
and supply side factors. On the demand side, the urban sprawl of the affluent in the form of lowdensity environments and hyperautomobility, have altered the traditional hierarchy of centers.
Retailers can benefit from a move towards the periphery due to economies of scale and scope,
possibilities to streamline the supply chain and the improved flexibility peripheral locations have to
offer.
Concurrent urban sprawl and retail sprawl should theoretically not necessarily lead to unbundling, but
in practice a spatial mismatch seems to occur. The low-density neighborhoods in the periphery are too
small to warrant their own retail cluster. Moreover, zoning plans and building codes often prevent,
and residents resist, mixing. Finally, retailers prefer locations with high car and truck accessibility,
typically found alongside major roads. A spatial mismatch seems to then establish itself in countries
where socio-spatial conditions were favorable towards retail sprawl, and where policy reactions were
weak. Differences in types of goods do exist. Convenience is still an important factor in daily goods
(e.g. food) retailing, while comparison goods still require clustering. Bulk goods (e.g. furniture), on the
other hand, enjoy a higher freedom of location.
At this point it is interesting to reflect on what this means for Flanders. Despite its compactness and
high overall density, car ownership in Belgium is certainly very high (European Commission, 2015) and
it clearly is the dominant mode of transport (European Commission, 2016). Urban sprawl is also severe
(Halleux et al., 2012; Poelmans and Van Rompaey, 2010, 2009; Thomas et al., 2008; Vanoutrive and
5

In Belgium DIY goods retailers (e.g. Brico) and even garden centers (e.g. Aveve) have recently also diversified
into smaller urban formats.
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Cant, 2018) and mostly constitutes a suburbanization of the affluent (De Decker, 2011; Kesteloot,
2005; Verhetsel et al., 2010; Verhetsel and Vanelslander, 2010). The local retail sector is dominated by
international, multiple retailers, with the market share of small, independent shops being very small
(EY et al., 2014). These are the types of retailers that typically invest in big box developments in the
periphery. In other words, both the demand side and supply side variables that encourage a spatial
mismatch between the residential and retail are in place. Flanders is thus certainly at risk of
encountering retail sprawl, if not in some combated.
Finally, it is necessary to reflect on how this predetermined trend towards retail sprawl and unbundling
influences accessibility. While locations in the periphery may be extremely convenient when having
access to automobility and are therefore in a sense highly accessible for the ultramobile in society, the
opposite seems to be true for those with low personal mobility rates. This presents an interesting
dichotomy. While from a utility maximizing point of view it would be beneficial to let retail sprawl roam
free, socio-ideological believes may in opposition lead one to curtail the peripheralization of shops.
Indeed, the penetration of the automobile being so widespread (Dargay et al., 2007), it stands to
reason that a large majority of the population profits from the benefits of retail sprawl in the form of
large-scale retailing. Do minor time and costs savings for a majority of citizens, however, justify major
inconvenience costs for a reasonably small minority, but vulnerable part of the populace? Classical
economic theory, and its tools, such as cost-benefit analyses, where costs and benefits are monetized
and ideological arguments are therefore, theoretically at least, marginalized, would argue that the
answer to this question is yes. There are good reasons to accept this train of thought. In their seminal
paper, an analysis of the food retailing landscape in France, Bertrand and Kramarz (2002) show that a
liberalization of the retail sector indeed maximizes economic output. This study is reiterated by other
French commentators, stating that productivity and employment in the sector has been reduced by
restrictive policies (Askenazy and Weidenfeld, 2007; Monino and Turolla, 2008). Similar observations
have also been made for the Netherlands (Evers, 2002; Hallsworth and Evers, 2002) and the UK
(Cheshire et al., 2011; Griffith and Harmgart, 2012; Haskel and Sadun, 2011, 2009). Given the
theorization in this chapter, this can be deemed a logical result in the light of a predetermined trend
towards retail sprawl.
This is, however, not the only valid perspective. I follow Martens (2006) in his assessment that other
tools than cost-benefit or other purely monetary based analyses are to be preferred. This ties in with
the concept of fairness in welfare economics and social justice theory. Of particular interest here are
the two principles of justice put forward by Rawls (1999). He posits that "each person is to have an
equal right to the most extensive basic liberty compatible with a similar liberty for others” (Rawls,
1999, p. 266), but within a system permeated with inequality, such inequalities are “to be of the
greatest benefit to the least advantaged” (Rawls, 1999, p. 266). These statements were formulated
within the field of moral and political philosophy but can be transferred to more practical applications,
such as retail accessibility. Every person should have access to a crucial service such as retail. The
priority should, however, concern the least advantaged (the immobile). They have most to lose of
relative accessibility decline, as they have fewest alternatives available. This has been discussed in
depth in the theoretical framework (see section 2.3.1). A supermarket moving one additional kilometer
away would signify a detrimental effect on the shopping comfort of the mobility impoverished. The
ultramobile, on the other hand, have fairly little to lose either way, given the efficiency by which they
move through space. I therefore posit that the time and costs savings and utility increases experienced
by a large group of ultramobiles are not warranted if they are detrimental to the accessibility of a
smaller group of immobiles. Whether to start from the purely economic on the one hand, or from the
social on the other, to shape the retail landscape is then an ideological choice.
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The issue is, however, further complicated by additional parameters that may not influence
accessibility directly, but which are relevant to policy makers and urge them to intervene in the
retailing landscape. Such decisions then indirectly impact accessibility. Government intervention may,
for example, be thought to be acceptable in order to safeguard the liveliness of traditional centers.
Small scale retailing is, for example, crucial in providing the urban core with resilience, dynamism and
adaptive capacity (Hall, 2011; Schoenborn, 2011; Smith and Sparks, 2000; Wrigley and Dolega, 2011).
Urban and village cores have historically nurtured their function as centers of commerce, which for a
large part determines their appeal. Without retail opportunities, cities and towns tend to be
unattractive. In contrast, by ensuring a vibrant central retail cluster, urban centers retain an energetic
atmosphere that renders the city attractive for highly educated knowledge workers (van den Berg,
1999; van den Berg et al., 2004; van den Berg and Braun, 1999). Given the role assigned to human
capital and the urban within the context of post-Fordism, one could argue that preserving this
commercial character of cities becomes a requirement for economic success.
Prevention of retail sprawl could also be instigated by traffic related reasons. As the spatial unbundling
of the residential and retail continues, more travel is required. This would mostly mean more car
journeys, since peripheral retail is difficult to reach with any other mode of transport (see section
2.3.2). It is easy to see that this in turn can have negative effects on congestion, a hot topic in policy
debates in Belgium and other western nations. Moreover, there is the pressure to conform to climate
deals and thus to cut greenhouse gas emissions. Again, more traffic, retail being an important trip
generator, surely does not aid in this endeavor. The literature on compact cities then certainly shows
that cities with limited sprawl are indeed much more environmentally sound (Banister, 2008; Burton,
2000; Glaeser and Kahn, 2001; Kennedy et al., 2005; Kenworthy, 2007; Newman et al., 1995).
Another reason to limit retail sprawl is to combat visual pollution, big box developments rarely being
attractive and adapted to their suburban and semi-rural environs, and to safeguard open space. The
latter certainly has increasingly become a scarce commodity in a densely populated region such as
Flanders, with a survey showing that a large part of society indeed supports safeguarding the little
remaining open space from the encroachment of residential and commercial activities (Flemish
Government, 2011a).
The economic benefits of limited government interference are thus offset by certain externalities of a
social, transport, environmental and economical nature. Some countries in the western world, most
notably the US, then made the ideological choice not to intervene in any significant way. Such a
decision is instigated by a pervasive neoliberal idea, particularly forwarded by the public choice school,
where market failures are accepted and indeed preferred over the perceived inefficiency of
government (nonmarket failures) interference (Wolf, 1979). As discussed, this has led to severe retail
sprawl away from the traditional retail core.
Most other nations with competing ideological baselines, on the other hand, to varying degrees have
tried to regulate and curb retail sprawl. They did not necessarily do this to ensure accessibility for all.
Alternative motives were often at hand. However, any effort to further limit retail sprawl, as an
interesting side effect, is likely to be beneficial to the accessibility of retail. In the next chapter I will
discuss such regulation.

41

CHAPTER 4
Combating retail sprawl: Retail policy in Western Europe
In the last chapter I argued that a predetermined trend towards retail sprawl exists. In reality, however,
more or less similar countries in the industrialized, post-Fordist world have vastly different retail
landscapes, some compact, some sprawled. Differences do exist in terms of the variables spurring on
retail sprawl. Urban sprawl has, for example, taken on diverse forms and different levels of severity
(Huang et al., 2007). Yet these dissimilarities in themselves seem inadequate to describe the vast
differences in retailing landscapes. Diverging retail policies are then likely to have had a significant
effect on the local organization of the sector (Brown, 1991; Fernandes and Chamusca, 2014; Lord and
Guy, 1991). The research question covered in this chapter then reads: Can retail policy prevent a
spatial mismatch and has Flemish retail policy succeeded in preventing such an unbundling?
I will focus on the case of Belgium6 and its neighboring countries (Netherlands, Germany, France and
the UK, Luxemburg will be ignored due to a lack of data). Both the retail policies and the resulting retail
landscapes of these neighboring countries have been thoroughly described in the literature. This in
itself suffices for an accurate assessment of the relationship between policy and the spatial
organization of retail in these nations. For Belgium, on the other hand, fairly little literature on the
topic exists. Detailed spatial retail data (data: Locatus, 2015) and historical data (starting from 1962)
on commercial properties (see Vanoutrive and Cant, 2018) is available for Flanders. It is therefore
possible to augment the scarce literature on retail location in the study region with descriptive spatial
statistics.
There are several reasons to focus on the countries named above, apart from literature and data
availability. First, they are nations with a longstanding tradition in retail planning. They are, however,
not alone in this regard. Policy makers in, e.g. Japan (Flath, 1990; Kuwahara, 1997), Canada (Black et
al., 2011; Grant, 2002; Hallsworth and Evers, 2002; Hernandez and Simmons, 2006) and almost any
other Western European nation (Davies, 1995) have also tried to shape their respective retail
landscapes in a significant way by restricting competition and sprawl. A second reason to limit the
discussion to said countries is that it allows to assess the impact of policy, given that similar retail
trends can be distinguished between these nations and policy was introduced at roughly the same
time.
All five countries introduced retail specific policies in the period from the late 1960s till the mid-1970s.
Some historical legislation, which is simply not relevant anymore to the modern retailing age, is hereby
ignored. An example of this is the Belgian padlock law, in force between 1937 and 1960, forbidding
any form of large, corporate retailing (Agentschap Ondernemen, 2014; Grimmeau, 2013). Historically,
the number of retailers fitting this description was, however, very low, as the first hypermarkets were
only established in Europe in 1961, curiously also in Belgium (Grimmeau, 2013). The concept of largescale big box retailing quickly gained traction across the continent, with the first hypermarket in France
being established in 1963 (Cliquet, 2000; Daumas, 2006; Grimmeau, 2013), and the UK, Germany and
the Netherlands following later in the decade (Evers, 2011; Guy, 2007; Hallsworth and Evers, 2002).
Legislation was subsequently introduced as a reaction to the onset of this modern retailing age (Evers,
2011). Policies were devised to prevent independent retailers being sidelined and thwart the move of
retail developments towards the periphery. They were hence a reaction to protect the traditional
retailing landscape in a new age of retailing.

6

Retail policy became a regional (and thus Flemish) responsibility only in 2014.
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COUNTRY
USA
EAST GERMANY
(1990s)
CHILE (Pinochet
Regime)
NETHERLANDS

TYPE OF RETAIL
POLICY
None/Extremely
liberal.

GOVERNMENT
HIERARCHY
n/a
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FRANCE

BELGIUM
(Flanders)

ACHIEVED?

None (free market).

SPRAWL?
Extensive sprawl.

n/a
Integrated in
spatial planning.

Till 2011 national,
provincial and
local since.

Integrated in
spatial planning.

Federal and
regional.

GERMANY

GREAT BRITAIN

MAIN POLICY GOAL

Integrated in
spatial planning.

Local, with
appeals handled
nationally.

Standalone retail
policy based on
socioeconomic
restrictions.
Standalone retail
policy based on
socioeconomic
restrictions.

Local.

Local, but control
by the federal
level until 2004.

Preserve the retail
hierarchy as to ensure
accessibility and prevent
spatial clustering.
Preserve the traditional
retail hierarchy as to
ensure the vitality of
inner cities and prevent
spatial cluttering.
The urban integration of
retail and fostering the
vitality and viability of city
and town centers
Protecting independent,
small and artisanal
businesses.
Protecting and
preserving the traditional
retail landscape.

Table 1: Comparison of retail policies and the resulting retail landscapes in selected countries and regions

Yes

Very compact retail
landscape.
Compact retail
landscape.

Yes

Yes/No

No

No

Some sprawl due to
liberalization efforts
in the 1980s, but
generally compact.
Obvious retail
sprawl, but less than
in countries without
a policy.
Obvious retail
sprawl, but less than
in countries without
a policy.

MODERN or
TRADITIONAL?
Modern retail landscape
dominated by big box
developments and
multiple retailers.
Modern retail landscape
dominated by multiple
retailers, but less big box
developments.
Modern retail landscape
dominated by big box
developments and
multiple retailers.
Modern retail landscape
dominated by big box
developments and
multiple retailers.
Modern retail landscape
dominated by big box
developments and
multiple retailers.
Modern retail landscape
dominated by big box
developments and
multiple retailers.

Not all policy is created equal in its ability to shape the retail landscape. Two main types of policy can
be distinguished: policy based on spatial planning (Germany, the Netherlands and the UK) and policy
based on economic restrictions (Belgium and France).
A comparison of the different historical policies and their effects has been provided in Table 1. The
table allows to compare six variables, which cover retail policy itself (the type of retail policy and the
relevant or dominant governmental echelons), the goals put forward by policy makers, and the
influence of policy on the retail landscape (spatially and economically). A modern retail landscape
refers to the substantial changes retailing underwent in the 1950s, 1960s and 1970s. Since then big
box developments became increasingly dominant to the detriment of traditional shops, which were
usually small and specialized. Spatial retail policies implemented on the national/federal level largely
outperform economic retail policies implemented on the local level in achieving spatial mixing.
It should be noted that the 2006 European Services Directive7, popularly known as the Bolkestein
Directive, explicitly stipulates that starting from 2009, member states are no longer allowed to use
economic measures in their retail policies. The commission did concede that for the common good,
certain constraints could remain in place. Restrictions concerning the protection of the urban
environment in accordance with good spatial planning, as well as social reasons, e.g. the assurance of
accessibility, are explicitly allowed to be used in retail policies. Countries, such as the Netherlands,
Germany and Great Britain could largely continue their existing policies (Korthals Altes, 2016). Belgium
and France, on the other hand, required an extensive review. While retail policy was not upturned
entirely immediately, there does seem to be a gradual move towards the introduction of spatially
restrictive policies.
Before moving on to the discussion of retail policy in Western Europe, some clarifications are required.
First, where available, numbers will be provided in the analysis. These figures should be regarded as
illustrative rather than exact. Indeed, policy differs significantly between countries, meaning that
certain terms, e.g. large-scale retailing, may also be interpreted differently, making the numbers not
truly comparable. In this vain, one should also be careful of interpreting the amount of retail sprawl.
Indeed, official typologies will differ significantly in what is defined as center, edge of center and out
of center. It will therefore often be more reliable to trust on expert witnesses rather than on the bare
numbers.
Second, I will focus specifically on retail policy. Particularly in countries that incorporated retail in
spatial planning, policy areas cannot be truly separated. Nations which ran a socioeconomics-based
policy usually also put in place some supporting legislation. The Loi Galland in France, for example,
regulates the relationship between multiple retailers and suppliers by ensuring a fair price for the latter
(Schoenborn, 2011). While such laws do not affect the physical retail landscape directly, they do put
limitations on the market power of major retailers, theoretically allowing independent retailers to
compete at a level playing field. I will, however, focus on the main regulations and results. A detailed
analysis of all policy influencing retail would go far beyond the scope of this dissertation.

4.1. Retail policy in the Netherlands
First, I will discuss the retail policy applied in the Netherlands, as well as the influence of this policy on
the retailing landscape. A clear choice was made to combine retail policy and spatial planning right
from the get-go. The philosophy used by the legislator was one of spatial harmony, retaining retailing

7

In full: Directive 2006/123/EC of the European Parliament and of the Council of 12 December 2006 on services
in the internal market
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opportunities close to consumers and as such ensuring accessibility and preventing spatial cluttering.
Retail is still firmly embedded in the residential.

4.1.1. Regulation
Already since its inception in the early 1970s, retail policy in the Netherlands has been fully
incorporated in spatial planning (Evers, 2011; Moreno, 2011). The main goal of the policy was to ensure
the vitality and viability of retail in the inner cities (Evers, 2011, 2002; Péron, 2001; Spierings, 2006). In
order to ensure this, central place theory (specifically for the Netherlands see Bak, 1971) was used as
a template for retail developments (Evers, 2011; Hallsworth and Evers, 2002). In this case this basically
means that retail provisions were permitted based on the size of a settlement.
In the end of the 1960s, early 1970s, after hypermarkets started to emerge quickly in Belgium, France
and Germany (Evers, 2011; Grimmeau, 2013), they also started popping up in the Netherlands (Evers,
2011). These were seen as a possible threat to the natural order of centers by policy makers, prompting
the first nationwide legislation in 1973 (Borchert, 1995; Evers, 2011, 2002; Hallsworth and Evers, 2002).
From then on any form of retail sprawl away from city or town centers was prohibited, unless it was
proven fact that such developments would have no negative effects on traditional retail centers
(Borchert, 1995; Evers, 2011; Hallsworth and Evers, 2002). The onus of such proof was on the retailers
and it was extremely difficult to obtain permits for retail developments outside of built-up, residential
areas. The rules were somewhat relaxed in 1985 when retail warehouses selling certain bulky goods,
such as DIY and furniture stores, and dangerous goods, e.g. service stations, were allowed to relocate
to designated areas in the periphery (Evers, 2011, 2002; Gorter et al., 2003; Hallsworth and Evers,
2002; Péron, 2001; Spierings, 2006; Weltevreden et al., 2005). The rationale behind this was that such
goods could not be efficiently brought to market in city and town centers due to their space
requirements. Further relaxations followed in 1993, when large shops (+1,500m²) of any type could
from then on also locate in a limited number of designated zones (Evers, 2011, 2002; Gorter et al.,
2003; Spierings, 2006). More specifically this encompassed thirteen locations, all near major transport
nodes near major cities (Evers, 2011, 2002; Gorter et al., 2003; Spierings, 2006). Retailers, before being
admitted to one of these zones, moreover had to prove the existence of a market need (Evers, 2011).
The only further major overhaul of retail policy happened in 2006. While before local governments had
the authority of issuing licenses, they had to do so within a strict framework provided by the central
government (Evers, 2002; Hallsworth and Evers, 2002; Péron, 2001; Spierings, 2006). From 2006
onwards, however, the Dutch provinces and municipalities, rather than the national authorities, were
empowered to spearhead their own retail policy. On the other hand, the state still set certain
boundaries. Most importantly, new peripheral developments were still only allowed when they would
have no negative effect on the existing retail fabric in city or other commercial centers (Evers, 2011;
Moreno, 2011). In 2011 then, provincial and local authorities gained even more freedom in their retail
policy, as guidance from the central government almost completely disappeared (Evers, 2011). The
steering role fulfilled by central government was thus taken over completely by the provinces.
Potentially this decentralization of power would have allowed the lower tiers of government to
introduce a more lenient policy towards retail sprawl. Planning practice, however, shows that
provinces largely continued the old nationwide policy, some even returning to the extremely strict
rules regarding peripheral retail pre 1993 (Evers, 2011; Spierings, 2006).
Despite the very strict spatial limitations, no true anti-competitive measures were introduced. A clear
choice was thus made for free market competition, the supermarket price wars of the 2000s are for
example a testament to this effect (see e.g. Sotgiu and Gielens, 2015; van Heerde et al., 2008), but only
within strictly delineated zones.
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4.1.2. Results
Worldwide, the Dutch retail policy probably had the biggest impact on the national retail landscape
(Evers, 2011). It simply never allowed widespread retail sprawl to occur and as such most retail is still
located within the various traditional shopping centers and integrated in the urban fabric. Péron (2001)
and Weltevreden et al. (2005) state that most retail spending is still concentrated in the city and town
centers. More recently, Evers (2011) found that the natural hierarchy of shopping centers as described
in central place theory remained mostly intact. Only shops selling bulky goods have somewhat
sprawled. For a very long time, such items were also one of the few categories that were allowed to
settle in the periphery, though still subject to stringent rules.
In 2011 only 7% of shops were located outside of the built-up area, representing 20% of a total retail
floor surface (Evers, 2011). A large majority of this group (70%) sell bulky items, while 10% are daily
goods stores (large supermarkets). To all intents and purposes, there can be no doubt that Dutch retail
policy succeeded in its goal to prevent a spatial mismatch between retailing and the residential. This
success is exemplified by the modal split for shopping trips. In the Randstad, the most urbanized region
of the Netherlands, the bicycle has a modal share of 31%, while another third of trips is done on foot
(Schwanen et al., 2004). Even in more rural areas of the Netherlands, 30% of shopping trips are done
by bike, 15% on foot. All this of course occurs within a broader spatial framework, where urban sprawl
has been minimal compared to most other industrialized nations (Dieleman and Wegener, 2004; Geurs
and van Wee, 2006; Schwanen et al., 2004), meaning the scope for retail sprawl was limited to begin
with. Still, the threat of retail sprawl was by no means trivial. This is exemplified by Figure 13. Here the
left window shows a situation of a city and two satellite towns with traditional retail landscapes. While
no urban sprawl has occurred in the right image, traditional retailers have been replaced by roadside
big box developments. This would theoretically be possible given the attractiveness of large-scale
retailing, both for consumers and retailers (Chapter 3). Nevertheless, policy seems to have been
successful in curbing the peripheralization of even typically car-oriented shopping destinations.

Figure 13: Non-trivial retail sprawl in a situation of no urban sprawl

4.2. Retail policy in Germany
Germany opted for a very similar policy to that of the Netherlands. There was a clear choice to merge
retail and spatial planning, without any economic restrictions, which has led to a compact retail
landscape.
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4.2.1. Regulation
The main goal of the German retail policy was to ensure the vitality of retail in the inner cities, but also
to prevent visual pollution (Péron, 2001). Spatial planning formed the basis for retail policy and the
retail structure was organized according to central place theory, to emphasize the natural hierarchy of
centers (Guimarães, 2016; Guy, 1998; Hallsworth and Evers, 2002; Kulke, 2014; Vielberth, 1995). This
means that according to the type of settlement the amount and the types of retail are limited. In the
smallest hamlets, for example, only small, artisanal shops for local sustenance are allowed, while in
major cities every type of retail is welcome.
In the late 1960s, early 1970s hypermarkets and retail warehouses for bulk goods also started
emerging in West Germany, often outside of the build-up area (Kulke, 2006, 1992). To combat this
evolution, i.e. to curb retail sprawl, the federal government decided to include spatially restrictive
measures regarding retail in the land use ordinance, i.e. in general spatial planning (Blatter, 2006;
Kulke, 2014; Kunzmann, 2007; Péron, 2001; Vielberth, 1995). While local governments functioned as
permit-issuing bodies, they were severely restricted by strict rules laid down from above, by the federal
and state authorities. From 1977 onwards the federal government further specified that large-scale
retail surfaces (+1,500m²)8 could only be located either in central cities or in specifically designated
areas in the periphery (Guimarães, 2016; Péron, 2001; Vielberth, 1995). The locations of these
designated areas are determined in the zoning plans of the states or local planning authorities (Kulke,
2014). This limit was decreased to 1,200m² in 1986, which remains the threshold on the day of writing
(Evers, 2011; Guimarães, 2016; Kulke, 2014; Moreno, 2011; Vielberth, 1995). Exceptions were allowed
for smaller stores if they could proof there would be a considerable negative influence on the urban
environment otherwise, e.g. because of excessive freight traffic. Similarly, shops could be refused a
permit to settle in the designated zones in the periphery if no negative effects on the urban
environment could be discerned. The onus of proof was put squarely in the camp of the retailer.
Furthermore, the individual federal states could and often did introduce stricter rules, e.g. disallowing
certain types of retail to locate in the periphery (Evers, 2011; Kulke, 2006; Moreno, 2011).

4.2.2. Results
The law of 1977 preserved the traditional hierarchy of centers and only limited retail sprawl has been
observed (Blatter, 2006; Gorter et al., 2003; Guy, 1998; Kulke, 2006; Kunzmann, 2007; Péron, 2001;
Vielberth, 1995). Although supermarkets were, according to national law, still allowed to move to
designated areas in the periphery, many of the individual federal states devised much more restrictive
policies and in practice mostly stores selling bulky goods and some hypermarkets suburbanized (Kulke,
1992, 2006; Guy, 1998). As a result, in the year 2000 only 29% of sales in West Germany happened in
non-integrated locations (Kulke, 2006). In East Germany this was 42% (Kulke, 2006), the reasons for
which were explained in section 3.4. Newer figures are not readily available, but according to Kulke
(2014, 2006), there has been a further orientation of retailers towards the traditional centers. Mostly
in the east of Germany, and particularly in Berlin, where retail sprawl hit hardest, most new retail
developments, even many selling bulky goods, are now relocating to urban locations (Kulke, 2014).
Similar to the Netherlands, the German policy thus seems to have been largely successful in reaching
its goals of curbing retail sprawl, barring some historical anomalies.

4.3. Retail policy in the Great Britain
British retail legislation was also embedded in general spatial planning. One difference with Dutch and
German policy was that in Great Britain the local governments were in the driving seat. As a result,
local policy applications may lead to very diverse retailing landscapes. The policy implications
8

States were and are allowed to lower the maximum threshold (Hallsworth and Evers, 2002).
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described below should be seen in this light, i.e. true for a majority of localities, divergent in others.
Finally, it has to be noticed that only the countries of Great Britain, i.e. England, Scotland and Wales,
will be discussed below. Retail policy in Northern Ireland stands separate from this.

4.3.1. Regulation
While local planners had important autonomy over spatial retail patterns (Guy, 2007, 1998; Guy and
Bennison, 2007; Howard, 1995), the central government did issue guidance, providing a general
framework for local planning authorities (Guy, 2007, 1998; Guy and Bennison, 2007; Howard, 1995).
Central government furthermore handles appeals and can veto decisions taken on the local level (Guy,
2007, 1998; Guy and Bennison, 2007; Howard, 1995). Its influence and willingness to intervene
fluctuated heavily over time. Retail policy’s goal, however, remained more or less the same, namely
the urban integration of retail and fostering the vitality and viability of city and town centers.
The onset of retail planning in Great Britain has its roots in the 1960s. Just like in the other countries
discussed in this chapter, multiple retailers specializing in large retail formats were developing quickly
and were looking for cheap surfaces in the periphery. To combat this, a spatial organization based on
central place theory was set as an ideal, preserving the traditional retail centers. Within this simple
and open framework local government had the power of decision. Only for large retail surfaces, the
central government had the right to intervene. In 1972 the thresholds for intervention were set at
50,000ft² (4,645m²) for England and Wales and 20,000ft² (1,858m²) for Scotland. These thresholds
were raised to 100,000ft² (9,290m²) in 1976 in England and Wales and in 1978 in Scotland. (Guy, 2007)
Little changed until the liberalization wave associated with the Thatcher years (1979-1990) also
influenced the retail sector (Guimarães, 2016; Guy, 2007; Hallsworth and Evers, 2002; Howard, 1995).
Guidelines were modified so as local authorities had to prove that a new development would harm
interests of acknowledged importance in order to refuse a permit (Guy, 2007; Howard, 1995). It was
unclear what exactly was meant by this, but spatial planning basically became one of just many
considerations, besides, for example, economic growth. The onus of providing evidence of the benefits
or costs of a development also changed from the retailer to the local government. While the retail
policy system in the 1960s and 1970 was mostly led by local planning authorities, it thus became
private sector led in the 1980s. The central government was namely of the opinion that allowing the
free reign of market forces would yield the most desirable landscape, both from a planning and
economic point of view (Guy, 2007; Howard, 1995). In 1988 new guidance (Planning Policy Guidance 6
(PPG6)) was issued in England and Wales (Guy, 2007; Howard, 1995). It basically stated that only
developments of 100,000ft² (9,290m²) and over would need to be investigated for their influence on
town centers and traffic flows. This should be seen as a confirmation of government retail policy of the
early and mid-1980s. In this period the central government also became much more involved in local
policy, with a very large increase in challenges of municipal decisions (Fernie, 1995; Guy, 2007; Howard,
1995; Jackson, 2006; Jackson and Watkins, 2011; Spierings, 2006; Wrigley and Lowe, 2002). Practically
at the same time (1986) a countermovement did arise in Scotland, where local planners assumed more
power (thresholds for referrals were increased to 250,000ft² (23,325m²)) and guidance explicitly
mentions the protection and enhancement of town centers (Guy, 2007).
In the 1990s, policy, or at least policy guidance, became stricter once again and put the local authorities
back in the driving seat. PPG6 was revised in 1993 to once again explicitly include the importance of
the vitality and viability of town centers and the accessibility of a wide array of goods (Guimarães,
2016; Guy, 2007; Howard, 1995). This can be seen as a major overhaul of policy, moving away from
the free market philosophy of the 1980s (Guy, 2007; Howard, 1995). An even bigger innovation
followed in 1996 with the inclusion of the sequential test in PPG6 (Askenazy and Weidenfeld, 2007;
Evers, 2011; Guimarães, 2016; Guy, 2007; Hallsworth and Evers, 2002; Moreno, 2011). The sequential
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test is basically a town center first policy for large retail surfaces, i.e. 2,500m² or over unless local
authorities have set a different threshold (Quartermain, 2015). This means a developer should first
and foremost search in the town center for adequate locational alternatives and, if such adequate
alternatives do not exist, one should look for an edge of center location (Guy, 2007; Hallsworth and
Evers, 2002; Quartermain, 2015). An edge of center location should be read as a well-connected space
within 300m of the town center boundary (Department for Communities and Local Government,
2012). Only if again no suitable sites can be found, an out of center location can be considered, but
only if it does not damage town centers (Quartermain, 2015). Off center development proposals of
plus 2,500m² also require an impact assessment (Guy, 2007). With this the onus of proving a peripheral
location was desirable shifted back to the retailer. Starting from 1999 retailers also have to establish a
market need for a new development in edge of center and off center locations (Guy, 2007; Hallsworth
and Evers, 2002).
After these key changes in retail policy in the 1990s, the 2000s only saw incremental modifications. In
2005 PPG6 was replaced by PPS6 (Planning Policy Statement 6) where social exclusion and urban
regeneration were added to the considerations of new large-scale retail surfaces (Guy, 2007).
Furthermore, the sequential test was expanded to include store extensions of 200m² and over (Guy,
2007). In 2009, in the wake of the global financial crisis, PPS6 was replaced by PPS4. This planning
policy statement was somewhat more lenient in allowing more superstores, permitted they would lead
to economic regeneration (Elms et al., 2010). It is important to note this did not void the sequential
test (Guimarães, 2016). The National Planning Policy Framework of 2012 confirms the town center first
policy, including the sequential test and impact assessments for retail developments over 2,500m² (if
no local deviations have been specified) (Department for Communities and Local Government, 2012).
The text also specifies, however, that the local government should actively search for adequate sites
(Department for Communities and Local Government, 2012), changing the onus of proof somewhat
again from the retailer to the local government (Evers, 2011). In 2014 PPS4 was replaced by Planning
Practice Guidance Ensuring the Vitality of Town Centers. Again the importance of the sequential and
impact test was emphasized though (Department for Communities and Local Government, 2014). This
document also states that local government should actively search for adequate sites, but also that it
is up to the retailer to prove compliance with the sequential test. Very recently the significance of the
sequential and impact test were once again confirmed by the chief planner (Quartermain, 2015).

4.3.2. Results
Results show that in the 1960s and 1970s a large majority of applications for out of center
hypermarkets in the UK were refused, while hypermarkets in town and other shopping centers, e.g.
district centers, were mostly permitted (Guy, 2007). Retail warehouses such as furniture or DIY stores,
on the other hand, quickly sprawled outside of the existing town centers. This was usually seen to be
the natural place for the retailing of bulky goods by planners (Guy, 2007; Howard, 1995). Out of town
shopping malls, finally, were, disregarding one or two exceptions, universally refused by local planners
(Guy, 2007; Howard, 1995).
In the 1980s, when retail policy was liberalized, retail sprawl in Great Britain increased rapidly (Fernie,
1995; Guy, 2007; Howard, 1995; Jackson, 2006; Jackson and Watkins, 2011; Spierings, 2006; Wrigley
and Lowe, 2002). The focus of investments shifted very clearly from town and city centers to the
periphery (Guy, 2007, 1996; Howard, 1995). This was certainly the case for both hypermarkets and
stores selling bulky goods, while some spotty evidence exists that such trends also held true for
comparison goods, such as fashion (Guy, 2007; Schiller, 1986). Off center retailing increased from 5%
in 1980 to 17% in 1991 (Guy, 2007). Particularly hypermarkets were affected, with a decline in town
centers from 25% to 12% between 1980 and 1987. Over the same period there was a rise in edge of
49

center and freestanding locations from 25% to 58%. The number of out of center retail parks also rose
quickly in the 1980s (Guy, 2007; Howard, 1995). Again, this was considered to be the natural habitat
for shops selling bulky items. Finally, the number of out of center shopping malls also increased, but
the phenomenon still remained relatively rare (Guy, 2007, 1994; Howard, 1995). On the other hand,
an onset of luxury goods retailing could also be found in smaller centers, disturbing natural retailing
hierarchies (Guy, 2007; Howard, 1995). One of the reasons for the obvious increase in off center
retailing was that a growing amount of appeal or referral decisions, handled by the central
government, were upheld (Hallsworth and Evers, 2002; Howard, 1995). On the other hand, most of
the increase was due to developments approved by the local government (Guy, 2007).
After regulation changes in 1993, and especially after the introduction of the sequential test in 1996,
the local planning authorities became stricter once again. The proportion of approved and completed
developments in town centers rose dramatically, as well as the amount of refused developments in
out of center locations (Doak, 2009; Griffith and Harmgart, 2005; Guy, 2007; Guy and Bennison, 2007,
2007; Guy, 1998; Hood et al., 2016; Howard, 1995; Jackson and Watkins, 2011; Wrigley and Lowe,
2002). The central government also became less lenient and the percentage of appeals upheld
decreased drastically (Guy, 2007). In terms of food retailing, while the 1980s and early 1990s saw a
large rise in the number of projects and the total floor space of hypermarkets and supermarkets, this
was followed by a remarkable slowdown in the rest of the 1990s (Guy, 2007; Hood et al., 2016). While
there were certainly signs of market saturation and increased competition due to the entrance to
market of hard discounters, to which multiple retailers in response diversified their portfolio by
reinvesting in smaller formats in more urban locations, the introduction of the sequential test also
seems to have had at least some effect (Elms et al., 2010; Guy, 1996; Hallsworth and Bell, 2003; Hood
et al., 2016; Schoenborn, 2011; Smith and Sparks, 2000; N. Wrigley, 1998; Wrigley, 2010; Wrigley and
Dolega, 2011). Major retailers thus once again started looking in town centers first and choosing to
extend existing stores rather than invest in new out of center developments. As a result, while in the
late 1980s and in the first half of the 1990s typically less than a third of new developments were located
in center locations, this increased to 60% and even 80% after the introduction of the sequential test
(Griffith and Harmgart, 2005). It has to be remarked that a very large part of these developments
typically are smaller formats. The sprawl of bulk good stores also slowed down significantly in the
second half of the 1990s, although most new developments were still located in out of center locations
due to the limited available space in town centers. While the town center first policy probably had
some effect, the sector was also confronted with market saturation (Guy, 2007). Finally, while
numerous shopping malls in center and edge of center locations have been built since the introduction
of the sequential test, almost no new developments were approved out of center or in smaller villages
(Guy, 2007).
To conclude, despite the very liberal policy of the 1980s and early 1990s, the British city center retained
its position as a prime retail destination (Guy, 2010). Still significantly more than half of retail
expenditure occurs in the traditional retail centers (Guy, 2010, 1998; Péron, 2001), where there is once
again some growth (Wrigley and Dolega, 2011). Despite doomsday reports of the historic shopping
core being in dire need of saving, lest it disappears completely (Oram et al., 2003; Portas, 2011;
Schoenborn, 2011; Simms et al., 2005, 2002), traditional centers have actually shown to be much more
resilient (Reynolds, 2017; Wrigley et al., 2009a; Wrigley and Dolega, 2011). One may conclude that
British retail policy more or less succeeded in attaining its goals of preserving the vitality of town
centers, despite the liberalization efforts of the 1980s, though it certainly has not led to a retail
landscape as compact as in the Netherlands or Germany.
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4.4. Retail policy in France
In this section the retail policy of France and the effects of this policy on the French retailing landscape
will be discussed. France opted for a standalone policy using socioeconomic restrictions, in contrast to
the spatial Dutch, German and British policies. This led to very complex legislation that was adapted
numerous times over the years. The policy does not seem to have succeeded in protecting artisanal
traders (its main goal), nor did it lead to a compact retailing landscape.

4.4.1. Regulation
French regulators decided against incorporating retail policy in urban planning regulation, opting
instead for a standalone bill regulating the market based on socioeconomic restrictions. The first
version of this bill was created in 1973 and was called the Loi Royer. The main goal of this policy was
specifically to safeguard independent, and particularly artisanal traders (Askenazy and Weidenfeld,
2007; Evers, 2011; Fernandes and Chamusca, 2014; Metton, 1995; Monino and Turolla, 2008; Monnet,
2008; Moreno, 2011; Péron, 2001). As such it was a reaction of the government against the upsurge of
modern, large-scale retailing. To this effect, new projects with a retail floor surface of 1,000m² and
over in municipalities with less than 40,000 inhabitants and plus 1,500m² in municipalities with more
inhabitants required a permit. It needs to be noted that the law did not have an inherently spatial
dimension, i.e. the location itself of these new developments was not regulated. On the other hand,
theoretical retail economics would dictate that emphasizing small retail outlets and dissuading large
shops would have limiting effects on retail sprawl. Whether or not a permit of exploitation9 was issued
depended on economic and competition criteria, to wit the influence the development would have on
existing retail, on fair competition, on consumer rights, on economic growth, and on city and town
livability (Askenazy and Weidenfeld, 2007; Metton, 1995; Moreno, 2011; Péron, 2001). Permits were
issued by the CDUC, a departmental organization comprising twenty members, nine of which were
locally elected officials, nine others were representatives of local retailers and the remaining two
represented consumer organizations (Metton, 1995; Monnet, 2008). Local retailers thus had an
important influence on who would become a possible competitor. Very little guidance was provided
to the CDUC on how to actually interpret and apply the vague criteria issued, and as such it had almost
complete freedom of decision.
As politicians grew increasingly dissatisfied with the results yielded by the Loi Royer, and of the
allegations of corruption surrounding many CDUCs (Monnet, 2008), first a quasi-moratorium (Loi
Sapin) on large developments went into effect in 1993 and subsequently the Loi Royer was replaced
by the stricter Loi Raffarin in 1996 (Askenazy and Weidenfeld, 2007; Fernandes and Chamusca, 2014;
Monino and Turolla, 2008; Monnet, 2008; Moreno, 2011; Péron, 2001). The most important innovation
of the Loi Raffarin was, however, simply that the threshold above which one required a retail permit
was lowered to 300m² for food stores, while it increased to 2,000m² for non-food. Again, no explicit
spatial dimension was introduced in the law. Additionally, the local permit issuing body (the CDUC
changed its name to CDEC) was also restructured. The number of members was first reduced to seven
in 1993 (four elected officials, a consumer representative, a representative of the chamber of
commerce and a representative of the chamber of trades and crafts) and further reduced to six in 1996
(one less elected official) (Askenazy and Weidenfeld, 2007; Metton, 1995; Monino and Turolla, 2008;
Monnet, 2008). The influence of local retailers on decision making was thus substantially reduced.
Officially the goal of the Loi Raffarin was still to protect small, artisanal entrepreneurs. Some
commenters (see e.g. Askenazy and Weidenfeld, 2007; Metton, 1995; Monino and Turolla, 2008),
however, raise suspicions that the law was aimed at protecting the interests of (French-owned)
9

Note, this is not the same as a building permit, but rather signifies a permission to start a business.
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multiple retailers against (German) hard discounters, the latter expanding their operations rapidly in
France at the time. Apart from the criteria described in the Loi Royer, the Loi Raffarin adds labor
market, spatial planning, environmental and urbanism quality measures (Askenazy and Weidenfeld,
2007). Projects over 1,000m² were also required to present a detailed impact study discussing the
various criteria (Askenazy and Weidenfeld, 2007; Monino and Turolla, 2008; Monnet, 2008).
Developments over 6,000m², moreover, had to perform a socioeconomic public survey (Askenazy and
Weidenfeld, 2007; Fernandes and Chamusca, 2014; Monino and Turolla, 2008; Monnet, 2008). Again,
however, little guidance was offered by law-makers on how to actually interpret the new criteria under
the Loi Raffarin, nor was it provided when additional criteria were added in 2000, namely the influence
on traffic and particularly the increase of delivery trucks, the space required for loading and unloading
of these trucks and the accessibility by public transport or alternative modes of transport (Askenazy
and Weidenfeld, 2007; Moreno, 2011). Although many criteria were thus introduced, the first and
foremost reason for providing or declining a permit was simply whether local retail densities were
respectively lower or higher than departmental or countrywide averages (Askenazy and Weidenfeld,
2007; Moreno, 2011). A first real spatial component was also added in the legislation in 2000, namely
that the exploitation permits issued had to be compatible with zoning plans (Askenazy and Weidenfeld,
2007; Monnet, 2008). Very few zoning plans for retail were however created (Monnet, 2008), meaning
this new rule actually had very few repercussions.
Following a complaint from German hard discounter Aldi arguing that France’s legislation was
obstructing competition, and after the European Commission sided with the retailer, further changes
in regulation were introduced in 2005 (Askenazy and Weidenfeld, 2007; Monino and Turolla, 2008;
Moreno, 2011). Most notably, the hierarchy of criteria, comparison of retail densities being the most
important, was abandoned (Askenazy and Weidenfeld, 2007). These changes were, however, still
insufficient to be in line with the Bolkestein Directive, which explicitly forbids the use of restrictive
economic measures. Further major adaptations were thus required and in 2008 the Modernization of
the Economy Law (LME) was adopted (Fernandes and Chamusca, 2014; Monnet, 2008; Moreno, 2011).
The most significant change in legislation was the increase of the permit threshold to 1,000m² for food
retailers (the threshold for non-food remained 2,000m²), although municipalities of less than 20,000
inhabitants could still opt to return to the 300m² threshold (Monnet, 2008; Moreno, 2011). There was
also a complete tabula rasa of the numerous decision criteria, many of which could be regarded to be
economically restrictive. The new criteria proposed in the law concerned spatial planning, sustainable
development and consumer protection (Fernandes and Chamusca, 2014; Monnet, 2008; Moreno,
2011). Again very little guidance was offered on how to apply these criteria in practice (Monnet, 2008).
Another important innovation incorporated in the LME was the overhaul of the permit issuing body
(now called CDAC). The number of members increased to eight, consisting of five locally elected
officials and three experts (Monnet, 2008; Moreno, 2011). Local retailers were thus, for the first time,
fully excluded from the licensing authority.
Today France’s retail policy is then still based on the foundations laid down by the original Loi Royer of
1973. It was periodically adjusted to attune itself with changing economic realities (e.g. Loi Raffarin)
or updated European legislation (e.g. LME), but the basic aims and deterrents provided by the
lawmakers have not changed all that much since the 1990s. Recently, however, strides have been
made to incorporate retail policy in general planning. In 2010 there was some integration in the Loi
Grenelle 2, which includes guidance against spatial cluttering and stipulates that retail should first and
foremost be located in city and town centers (Moreno, 2011). This particular law also confirms that
retail projects have to be compatible with local zoning plans (Moreno, 2011). The rapprochement of
retail and spatial planning seems to be continuing today and the bonds between the two become ever
tighter. This is exemplified by the changes in retail policy made in 2014 where the exploitation permit
52

introduced in the Loi Royer is replaced by a building permit explicitly linked to zoning plans (Fernandes
and Chamusca, 2014; Joye, 2014).

4.4.2. Results
The literature clearly shows that the Loi Royer failed to achieve its prime objective, i.e. protecting and
preserving the traditional retail network of small, artisanal stores (Askenazy and Weidenfeld, 2007;
Metton, 1995; Moreno, 2011; Weltevreden et al., 2005). Between 1974 and 1996 the annually
approved floor space rose from 300,000m² to 1,500,000m² (Metton, 1995; Moreno, 2011). At the same
time the market share of hyper- and supermarkets skyrocketed from 13% to 68% while the importance
of artisanal stores plummeted from 67% to 31% (Monino and Turolla, 2008). This is not surprising as
during the 1980s about one in two hypermarket applications was accepted, despite the power of local
retailers in the permit issuing bodies (Metton, 1995).
The influence of the quasi-moratorium and the Loi Raffarin on new retail developments is harder to
estimate. Multiple retailers (both supermarket and hypermarket formats) were already experiencing
diminishing growth since the end of the 1980s due to market saturation (Monino and Turolla, 2008).
Hard discounters, on the other hand, were still quickly expanding when the moratorium took effect
(Monino and Turolla, 2008). Going by the bare numbers, Askenazy and Weidenfeld (2007) and Monino
and Turolla (2008) conclude that, at least initially, the growth of multiple retailers and particularly that
of hard discounters was severely stunted. At the turn of the century, however, growth again increased
and stabilized, 2005 even yielding the highest number of hypermarkets openings since 1993 (Monino
and Turolla, 2008). This should not be a surprise, since acceptance rates for multiple retailers’
developments averaged no less than 80% after the introduction of the Loi Raffarin (Askenazy and
Weidenfeld, 2007; Monino and Turolla, 2008; Moreno, 2011). While acceptance rates for hard
discounters were lower (60%), they still doubled their market share to 13% by 2006 (Askenazy and
Weidenfeld, 2007; Monino and Turolla, 2008; Moreno, 2011). On the other hand, the market share of
independent retailers did stabilize over the same period (Monino and Turolla, 2008; Monnet, 2008).
The latter effect, however, does not seem to be a direct result of the quasi-moratorium or the Loi
Raffarin, but rather an indication that by the mid-1990s the food retail sector had matured, leaving
little room to capture market share of other types of retailers.
Investigating further by means of a time series analysis, Monino and Turolla (2008) conclude that both
the quasi-moratorium and the Loi Raffarin did indeed have a statistically significant negative effect on
the growth of hypermarkets, but that this was mostly an acceleration of an already existing trend.
Supermarket growth, on the other hand, was significantly influenced negatively by the quasimoratorium, but not by the Loi Raffarin. Finally, no significant negative effects from the quasimoratorium nor the law could be determined for hard discounters. This final point seems contradictory
to other evidence, but by the time the quasi-moratorium actually took effect, the initial rapid
expansion of hard discounters in France in the early parts of the 1990s had already lost momentum.
The Loi Raffarin failed in the sense that it did not manage to stop the growth of large retail surfaces,
even though the market shares of small, artisanal retailers stabilized after 1996. Still, the most recent
data shows that super- and hypermarkets are clearly dominant and have cornered 80% of the grocery
market (EY et al., 2014). While the market share of hard discounters still grew under the Loi Raffarin,
higher than in for example the UK, it was still significantly lower than in other neighboring countries
such as Belgium (35%) and Germany (40%) (Askenazy and Weidenfeld, 2007). The oligopolistic
structure of the sector was also confirmed and even strengthened, as these groups had the financial
backing and organizational backbone to file many applications and the network to have them approved
(Monino and Turolla, 2008). Whether the law was successful then depends on one’s point of view. If
one starts from the observation that the goal of the Loi Raffarin was to stunt the growth of large
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surfaces and to protect and nurture artisanal shops, the law probably failed. Starting from the position
that the goal of the Loi Raffarin was to confirm the dominant position of French multiple retailers, the
law seems to have been successful.
One may ask why the apparently strict French retailing laws failed at accomplishing the objective
provided by law makers. Apart from rumors of widespread corruption within the licensing bodies
particularly in the era of the Loi Royer (Evers, 2011; Monino and Turolla, 2008; Monnet, 2008), the
complexity of the law allowed for an important heterogeneity in decision making and many loopholes.
Metton (1995), for example, finds that right after the introduction of the Loi Royer the number of
developments just under the threshold increased rapidly, while Askenazy and Weidenfeld (2007), and
Monino and Turolla (2008) similarly point out that after the introduction of the Loi Raffarin many hard
discounters with a retailing floor surface of exactly 299m², 1m² under the threshold, were established.
Another alternative was to create many smaller surfaces in one neighborhood, functioning as one
larger store. Other reasons why the law failed to meet its objectives include: different goals between
national and local governments (e.g. the latter may be very interested in the additional taxes a large
store yields), permits for extensions rather than new builds were very easily obtainable,
professionalization of permit applications, the comparison of retail densities as the most important
criterion will lead to continuous growth and competition between neighboring municipalities (Cliquet,
2000; Metton, 1995; Monino and Turolla, 2008; Péron, 2001). Problems were likely exasperated
because of the small size of many French municipalities, meaning they have less access to knowledge
and means to assess the effects of sprawl and large-scale retailing. The management of the retail
landscape is thus altogether less professional.
While it is clear that French legislation failed at curbing large-scale developments, it remains unclear
where these large-scale developments were actually built, i.e. in the traditional centers or in the
periphery. As no inherent spatial dimension was included in retail law until very recently, little accurate
data exist towards this matter. Most commentators, however, agree that retail sprawl has been
abundant in France, with most of the shopping expenditure occurring in the periphery often in ribbon
developments alongside major roads (Guy, 1998; Metton, 1995; Monnet, 2008; Moreno, 2011; Péron,
2001; Weltevreden et al., 2005), with the distinction that purveyors of luxury items did mostly stay in
the urban centers (Guy, 1998; Péron, 2001). A failure to protect the traditional retail landscape has
thus also led to abundant retail sprawl and a disentanglement of retail and the residential.

4.5. Retail policy in Belgium/Flanders
In this section the retail policy in Belgium and in particular Flanders will be discussed. The analysis
covering retail sprawl will focus on Flanders because of data availability. Actual retail policy has always
been, until very recently, i.e. 201410, a federal affair. The regions did, however, have autonomy over
their spatial planning regulation, and were thus able to steer the retail landscape in a certain direction.
While specialized retail policy was thus the same over the whole country, this did not necessarily result
in similar retail trends.
Similar to the discussion of the other countries, I will start by shortly discussing the regulatory
framework and assess the results based on expert comments. As the Belgian case is not well
documented in the literature, the analysis is augmented by the provision of several descriptive spatial
statistics. A first set of indicators uses historical data on building applications and permits for
commercial real estate to assess the spatial evolution of the retail landscape since the late 1960s (see
Vanoutrive and Cant, 2018). Further indicators are based on spatial retail data provided by Locatus
(2015). This latter dataset is much more detailed and accurate than the former, but does not allow for
10

Moreover, Flanders only introduced their own regulation mid-2016.
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historical analysis and is therefore used to evaluate the current state of the retail landscape in regards
to sprawl and mixing.
Retail policy in Belgium resembles French legislation strongly as very similar rules were introduced at
roughly the same time. Belgium also opted for a standalone socioeconomic policy instead of
integrating it in spatial planning, the main goal of which was protecting and preserving the traditional
retail landscape. Evidence of widespread retail sprawl can be found. However, while shops are not
necessarily embedded in residential patterns anymore, they are usually still within the confines of the
built-up area. Peripheral in Flanders therefore usually means off center rather than out of town.

4.5.1. Regulation
Belgium was the first country in Western Europe to be confronted with hypermarkets, with the first
one being built in 1961 (Grimmeau, 2013). Only 14 years later, however, in the year 1975, a formal
retail policy was introduced, very similar to the 1973 Loi Royer in France. The aim of the law was
likewise to protect small, independent retailers, rather than explicitly ensuring a compact retail
landscape (Mérenne-Schoumaker, 1995). The law of 1975 determined that any retail development
over 3,000m² (or a net trading space of at least 1,500m²) in the city, or 1,500m² (or a net trading space
of at least 1,000m²) in the periphery required a retail permit (Agentschap Ondernemen, 2014;
Askenazy and Weidenfeld, 2007; Flemish Government, 2010; Guy, 1998; Mérenne-Schoumaker, 1995;
WES, 2010). Whether or not a permit would be issued depended on four criteria, all of a socioeconomic
nature, to wit: the impact of the new development on existing retailers, consumer interests,
employment, and, finally, the location of retail services. Location hereby refers to the balance between
city centers and the periphery. An impact study assessing these criteria was required (Evers, 2011).
The law of 1975 also introduced a national socioeconomic committee for the retail sector (Agentschap
Ondernemen, 2014; Askenazy and Weidenfeld, 2007; Mérenne-Schoumaker, 1995). Although permits
were issued by the local government, they required assent from this socioeconomic committee
(Agentschap Ondernemen, 2014; Askenazy and Weidenfeld, 2007; Mérenne-Schoumaker, 1995). The
responsibility for retail developments was hence shared between the national and local level.
Legislation remained largely unchanged until 1994, when, because of an apparent failure of the law to
protect independent retailers, the threshold for developments requiring permits was lowered to
1,000m² (or a net retail floor space of at least 750m²) in cities and 600m² (or a net retail floor space of
at least 400m²) in the periphery (Flemish Government, 2010; Mérenne-Schoumaker, 1995). Again, this
more or less coincides with the introduction of new legislation in France, where for similar reasons
threshold values were lowered.
A major change of policy was introduced in 2004, with the inauguration of the so-called IKEA-law. This
firstly led to a further decrease of floor space thresholds to 400m² net retail floor space, indistinctive
of whether it concerned an urban or rural location (Askenazy and Weidenfeld, 2007; Flemish
Government, 2010; WES, 2010). The most important change, however, was the role of the
socioeconomic committee for distribution. While erstwhile it had, in practice, veto rights over any
development, the new law reduced its function to a purely advisory role (Agentschap Ondernemen,
2014; Askenazy and Weidenfeld, 2007; Flemish Government, 2010). In other words, local
administrations became the de facto sole decision makers.
Minor changes followed in 2009, after a notice by the European Commission that the IKEA-law was not
in accordance with the European Services Directive. Indeed, the criteria used for issuing a permit
remained basically unchanged since 1975 and were clearly of a socioeconomic nature. This
condemnation by Europe did, however, not lead to a major overhaul of the rules. Instead the IKEA-law
was recrafted so it would fit within the legal framework (Agentschap Ondernemen, 2014; WES, 2010).
As such the criteria for a retail permit were (slightly) reworded. The location criterion remained more
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or less the same (balance between center and periphery) with the added requirement that peripheral
retail needed to be built near transportation nodes to ensure accessibility via public transport.
Similarly, the criterion of consumer protection was more or less retained. The impact on employment
criterion was changed by the rather straightforward stipulation that social and labor laws should be
upheld. The impact on existing retail businesses was most disruptive to free competition. Therefore,
this particular condition was changed to read “the protection of the urban environment”, meaning
that the impact on sustainable transport, including the use of scarce space, of a development should
be investigated, as well as its location within spatial structural plans.
In the meantime, some form of spatial retail planning was introduced in 1997 in the Flemish spatial
structure plan (Flemish Government, 1997). Its goal was to concentrate retail and to prevent retail
sprawl, particularly in the form of ribbon developments, to safeguard rural areas and to increase the
accessibility of retail, or in short, to integrate retail in the urban fabric. To accomplish this, special zones
were envisioned, mostly in urban areas, where large-scale retailing developments should be
accommodated and encouraged. In 2011 this vision was confirmed in a circulaire11 by the then Minister
President of the Flemish Government, also stipulating that further retail developments on business
parks should be prevented (Flemish Government, 2011b). Vision being the operative word in this
sentence. Indeed, the spatial structure plan should not be regarded as a plan as such, but as a vision
towards the future. In practice its regulatory power is hence minimal.
The year 2016 then saw the birth of new retail policy regulation specific to the Flemish Region (see
Flemish Government, 2016b). A clear discourse towards a town center-oriented policy was proposed.
To achieve this, policy makers envisioned a further integration into spatial planning. More specifically,
planners get the authority to delineate core retail areas and retail free areas, and are allowed to pursue
supply-driven policies, i.e. actively propose retail locations and real estate to certain retailers. A
standalone retail policy, as opposed to a full integration into spatial planning, will, however, continue
to exist.
While the permit thresholds remain the same as those established in 2004, the license issuing criteria
will also evolve. A first criterion becomes the establishment of a spatially sustainable retail landscape.
This basically means safeguarding the remaining open space. Secondly, the policy aims at ensuring the
accessibility of retail, so that even the least mobile can fulfill their daily shopping trips with ease. The
third criterion focusses on ensuring the livability of the urban environment. Fourth and lastly,
sustainable mobility should also be a consideration for future developments. Finally, the
socioeconomic committee will also be replaced by a Flemish institution, namely the Committee for
Retail. The municipalities will, however, remain in charge of issuing permits. It should be noted no
actual metrics have been proposed of how these new criteria should be applied, e.g. when is retail
accessible for everyone? Similar issues of vagueness, which plagued French retail policy, therefore also
seem to apply to this new Flemish policy.
Of course, no assessment can be made of this new policy yet, as it is much too early days for it to have
left a mark on the Flemish retailing landscape. It should, however, be noted that little seems to have
changed vis-à-vis past regulation. To wit: thresholds remain the same, the criteria have been
rephrased, but run along similar lines as criteria in the past, there is no full integration into spatial
planning and local authorities are still firmly embedded in the driver’s seat. The new Flemish regulation
thus seems to be mostly a continuation of the old Belgian policy.
11

Circulaires are common legislative instruments in Belgium that aim to give an interpretation to existing legal
texts, in order to ensure they are interpreted and applied consistently. It carries relatively little weight in
jurisprudence.
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4.5.2. Results
Looking at the bare numbers, without any critical reflection, one might assume that the Belgian retail
policy was initially a success. Grimmeau (2013) shows that before the introduction of retail policy the
number of hypermarkets in Belgium grew quickly. Between 1961 (the first hypermarket) and 1975 on
average five new hypermarkets were opened in Belgium per year. Between 1975 and 1992 this was
reduced to only 1.5, while after 1992 the number of hypermarkets remained relatively stable.
These raw data, however, do not tell the whole story. Firstly, the slump in hypermarket development
in the 1990s is not merely a Belgian phenomenon. As discussed, the UK and France experienced a
similar market stabilization. It seems that the market was becoming saturated in this period. Secondly,
after the introduction of policy the number of stores just under the permit-requiring threshold quickly
increased, particularly in the 1980s (Evers, 2011; Flemish Government, 2010; Mérenne-Schoumaker,
1995). In the early days of retail policy (1975-1987), a majority of hypermarket (68%) and about half of
supermarket (47%) floor space was refused a permit. Between 1989 and 1991, however, only about
20% was rejected (Mérenne-Schoumaker, 1995). Instead of trying to wriggle through the initially very
harsh permit process, food retailers opted to circumvent retail policy by building stores with a net floor
space slightly under 1,500m². Bulky good stores, in the form of ribbon or standalone developments,
met with very high approval rates throughout Belgium’s retail policy history, particularly since the end
of the 1980s, when 85% of such shops were approved (Mérenne-Schoumaker, 1995). It was the
opinion of policy makers that the periphery was the natural habitat for such developments. Peripheral
shopping malls, on the other hand, were almost always refused a license (Mérenne-Schoumaker,
1995). Even today, relative few exist outside of the traditional shopping centers.
In the mid-1990s usually over 70% of applications received positive advice (Pilat, 1997). These trends
continued in the 2000s and most recently acceptation levels often even neared the 90% mark,
according to reports by the socioeconomic committee (NSECD yearly reports till 2013 available via the
Federal Government, department of economy website (FOD Economie, 2017a)). An important remark
though, is that the threshold for needing a permit did decrease substantially to only 400m² retail floor
space, a large increase in the number of applications thus has to be taken into account. Still, large
peripheral developments continued to increase in importance and the average store size consistently
went up over the years (Flemish Government, 2010). As a result, it can be concluded that retail policy
in Belgium certainly did not succeed in keeping the retailing landscape small, local and traditional, with,
for example, super- and hypermarkets cornering over 80% of the groceries market (EY et al., 2014).
One further has to note that the decision on an application usually did not depend on the location of
the proposed development, but rather on its size. The location of retail was hence secondary to the
protection of the traditional retailer. Because of this, official sources provide very little information
regarding retail location.

4.5.3. Indicators on retail sprawl in Flanders – historical data on
commercial developments
In order to determine whether retail sprawl has been substantial, several indicators will be calculated,
both in this section and in Section 4.5.4. The first set of indicators covers the spatial evolution of the
Flemish retail landscape between 1962 and 2016 using data on building permits. The data has been
described in detail in Vanoutrive and Cant (2018) and covers all the building applications in Flanders
since 1962. The analyses below will focus on building permits issued for commercial developments.
While the data does not specify whether these developments are used for retail, it may be assumed
that a large majority of records concern shops. Industrial and office developments are certainly not
included in the data.
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A further issue is then that the database of course also does not allow to distinguish between different
types of retail. Such a differentiation is, however, important as different types of retail have wildly
varying locational preferences. In a similar vein, the building permits database does not offer
information on the size of developments. This is also a severe issue when wanting to assess retail
sprawl. If, for example, only 25% of retail developments are located outside of the traditional centers,
but in reality these represent 75% of total retail floor space, one would wrongfully conclude that retail
sprawl has been minimal.
The building permits database furthermore suffers from severe missing data issues. Particularly in the
early days of planning, i.e. the 1960s and 1970s, many municipalities are missing or have incomplete
registers. Only since the early 2000s truly significant data improvements have been made. For a full
assessment of missing data issues I refer to Vanoutrive and Cant (2018). There it was argued that
despite significant data losses, enough municipal planning registers are complete, and these
municipalities are sufficiently diverse12 to minimize the skewing of analysis results.
Despite these significant flaws, it is the only data available in the study region that allows for a historical
assessment of the spatial development of the retail landscape. Much more accurate data has become
available recently, which will be used to assess the current spatial organization in section 4.5.4. Below
three indicators will be calculated. These are a historical approximation of the distance to a train
station, a historical approximation of the distance to a major road and a regression analysis.
4.5.3.1.
Distance to a train station (centrality)
A first test of retail sprawl is the distance of commercial developments to train stations. Train stations
are regarded as a measure of centrality. The rail network in Western Europe is typically very old and
little structural changes occurred in recent history (Haywood, 2005). While at first railway stations
were constructed on the edge of historical city and town centers (Haywood, 2005), subsequent urban
developments have encompassed them and they are therefore mostly embedded in the urban core
(Reusser et al., 2008). Train stations in Flanders generally seem to adhere quite well to these rules.
Railway stations were then preferred over other institutions, such as for example city and town halls
or churches, for several reasons. First of all, the necessary data is available. Second, the location and
number of stations remains relatively stable over the time period under investigation (1962-2016).
Since the study region has a very dense railway network, issues stemming from a potential lack of
measuring points are deemed to be minimal. Under the hypothesis that retail sprawl in the study area
is minimal, a large majority of new commercial developments would be located close to a station.
The evolution of the average distance between commercial building permits and train stations
between 1962 and 2016 is represented in Figure 14. Two lines are depicted, one focusing on new
developments and another one on renovations. The difference between the two is striking.
Renovations of commercial properties usually take place well within 3km of a train station, except for
a brief period in the 2000s. Naturally mostly older properties require modifications significant enough
to warrant the application of a building permit. These conditions generally apply to properties inside
the urban core and village centers. New commercial developments on average settle beyond the 3.5km
mark for every year in the observation period. In the 2000s there is a notable increase to almost 4km.
This figure shows that retailers still invest in the old centers (renovations), but at the same time also
increasingly further away in the periphery (new builds).

12

Meaning that municipalities with full registers include everything from small to large towns and cities, rural,
suburban and urban areas, and are located all over the study region.

58

Figure 14: Average distances to train stations of new commercial developments and renovations from 1962 to 2016
(Vanoutrive and Cant, 2018)

4.5.3.2.
Distance to a major road
A second indicator, shown in Figure 15, specifies the distance of new commercial developments to a
major road that is not a highway13. Highways have been excluded as they of course do not allow for
retail developments, bar in sparse rest stops. As was discussed in depth in section 3.2, major roads
form the arteries of the peripheral retail landscape.
Alongside these major roads, buffers of 50, 100, 250 and 500m are calculated and the annual number
of new commercial developments within each buffer is counted. In the beginning of the observation
period, about 15% of them are within the 50m buffer zone, though some clear peaks towards 20% can
be discerned. Over the last two decades this relative growth has accelerated to about 20% on average.
In some years this number even reaches a quarter of total developments. When also taking into
account new developments within a 100m buffer, there exists a further significant rise by about 10%
for most years. It has to be taken into account that these numbers do not incorporate size. Given that
ribbon developments alongside major roads are usually significantly larger than average, true retail
sprawl is likely to be much more severe in reality.

13

Highway should be read as shorthand for controlled-access highway.
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Figure 15: Average distance to a major road (that is not a highway) of new commercial developments between 1962 and
2016 (Vanoutrive and Cant, 2018)

4.5.3.3.
The type of municipality that attracts retail investment
A final indicator calculated based on the building permit database is a multivariate regression analysis,
linking data on commercial developments with common spatial planning indicators (see below, and
Table 2). The goal of this analysis is to determine the type of municipality (e.g. urban or suburban) that
attracts new commercial developments and/or renovations of commercial real estate.
Two models will be estimated, with two different dependent variables. One dependent variable covers
new commercial developments, the other one is based on renovations of commercial developments
(see below, and Table 2). The spatial units of the analysis are the municipalities, and these
municipalities are embedded in a time period. Every period covers 6 years, which coincides with the
local election cycle. The first period starts in 1965, the last one in 2007. While data on commercial
development permits is available for every year, it was necessary to aggregate the data to these 6-year
periods, as, particularly in small municipalities, the number of permits per year can be small, and the
risk of outliers becomes high. The decision to let periods coincide with the local election cycle is
motivated by the fact that municipalities are the permit-issuing bodies. It is assumed that local policies
remain the same over the course of a period. Given that there are 308 Flemish municipalities and 8
periods the theoretical number of observations is 2464 (308*8). Due to missing data issues and
potential data inaccuracies the number of observations is smaller (see Vanoutrive and Cant, 2018). The
exact number of observations for both models are represented in Table 2 (tab random effects) and will
be added to both models.
The dependent variable used in model 1 is operationalized as the average yearly number of new
commercial developments in a municipality over a 6-year period per 1000 inhabitants. Since the
resulting variable is right skewed, it was decided to normalize the data by using the natural logarithm.
The dependent variable for the second model is obtained by dividing the number of renovations of
commercial developments in a municipality by the total number of permits issued to commercial
developments (renovations + new) in that municipality. This then provides information on the type of
retail a municipality attracts: new shops, or more renovations. Again, the yearly average over a 6-year
period is taken. Some descriptive statistics are provided in Table 2.
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1st quartile

Median

3rd quartile

Source
Data available via the
Flemish Department of the
Environment, see
Vanoutrive and Cant (2018)

Dependent variables
New commercial
developments (/1000
inhabitants)
ln
Renovations commercial
developments /
(Renovations + New
commercial developments)
Random effects

0.01

0.02

0.03

-4.50

-3.92

-3.18

0.48

0.60

0.71

n (model 1)

n (model 2)

n (theoretical)

282

282

308

8

8

8

Residuals
Fixed effects

1687
1 quartile

1648
Median

2464
3 quartile

Market area

76809

117545

173479

11.25

11.67

12.06

233.63

361.80

618.19

5.45

5.89

6.43

Population growth

0.87%

2.90%

5.41%

Sprawl

409.00

684.49

1289.80

6.01
Yes
41.86%

6.53
No
58.14%

7.16

Municipalities
Periods

ln
Population density
ln

ln
Highway

st

rd

Data available via the
Flemish Department of the
Environment, see
Vanoutrive and Cant (2018)
Type
Spatial unit: 308 Flemish
municipalities
Temporal unit: 6-year
election cycles, from 19651971 to 2007-2013
Spatial*temporal units14
Source
Data 1962-2010: Vanhaute
and Vrielinck (2013), Recent
data: Statbel
Data 1962-2010: Vanhaute
and Vrielinck (2013), Recent
data: Statbel
Data 1962-2010: Vanhaute
and Vrielinck (2013), Recent
data: Statbel
Data 1962-2010: Vanhaute
and Vrielinck (2013), Recent
data: Statbel

wegen-routes.be

Table 2: Descriptive statistics of the variables used in the multilevel models

The independent variables consist of various planning parameters that indicate the (potential)
urbanization of a municipality. The main research question of this section is after all to link the location
of commercial developments to a type of municipality. These indicators then permit to assess the
position of the municipality on its lifecycle, from rural to urban. The way the data is structured
(municipality*period) allows for municipalities to switch between urbanity levels over time. While at
one point in time a municipality might be very rural, during another period it might act more suburban.
It is likely that the potential to attract retail changes over time as the municipality moves through its
lifecycle.
The chosen spatial planning indicators used as independent variables are:
14

Not every municipality has data available for all periods.
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-

-

-

-

-

Market area (ln): the population of municipalities in the Flemish Region with a centroid within
10km of the centroid of the observation, including the population of the observation itself.
Due to data availability constraints only this rough indicator could be provided. Population
refers to the first year of every period. For older population data (before 1981) the ‘Historische
Databank van Lokale Statistieken (Historical Database on Local Statistics) – LOKSTAT’
(Vanhaute and Vrielinck, 2013) is used, while newer data is freely accessible via the national
statistics bureau. If no data was available for the year concerned, data for the previous or
subsequent year was used. From a classical retail perspective, one would assume a positive
correlation with the dependent variables. Indeed, a larger local market would imply more
investments overall, and likely a higher percentage of renovations. Since the resulting variable
is right skewed, it was decided to normalize the data by using the natural logarithm.
Population density (ln): the population of an observation at the beginning of a period divided
by the surface area of the observation. Again, from a classical retail point of view, one would
assume a positive correlation with the dependent variables, since population density is an
indicator of urbanity. Since the resulting variable is right skewed, it was decided to normalize
the data by using the natural logarithm.
Population growth: the relative population growth in an observation in the previous 6-year
period. On the one hand one would expect this factor to be positive, given that an increase in
population would lead to higher local demand. On the other hand, there has been substantial
city flight in the study region, from the start of the observation period until the late 1990s early
2000s. This might warrant a negative coefficient. It was decided to use the population growth
in the previous rather than the current period, as the reaction of retailers theoretically lags on
residential evolutions.
Sprawl (ln): the maximal population density of a neighboring municipality (i.e. municipalities
with a centroid within 10km of the centroid of the observation). A high value indicates a city is
in close proximity. This is based on Levinson's (2008) approach to assessing urban sprawl, only
taking into account the municipalities between the center of a city and the observation. One
would expect this factor to be positive within a classical framework, assuming that a location
closer to the city would indicate a higher degree of urbanization. Since the resulting variable
is right skewed, it was decided to normalize the data by using the natural logarithm.
Distance to a highway: whether a controlled access highway runs through the observation (1)
or not (0). It is well known that urban sprawl follows highways (Vanoutrive et al., 2016). Should
retail increasingly settle outside of the urban, it is likely that this indicator is positively
correlated to new developments.

Descriptive statistics for these independent variables are provided in Table 2, tab fixed effects.
Correlation matrices for the independent variables are provided in Annex 1, a first image showing the
correlations before the log transformation, a second one covering the correlations after the log
transformations. It is shown that the market area, population density and sprawl variables are strongly
correlated. In a simple OLS models using the same dependent and independent variables, however,
the variance inflation factors (VIF) were shown to be small for both models, and it was chosen to
proceed.
One should note that all the independent variables were constructed based on very basic data
(historical population on the municipal level, municipal geographic size, and the existence of a
highway). A lack of historical data means that it is difficult to construct more robust independent
variables for the entire observation period. The explanatory power of the models was therefore
expected (and ultimately proven) to be rather low. Some interesting significant relationships were,
however, still unearthed.
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As the data used in the models is of the form ‘Municipality*Period’, observations are not independent
from each other. For example, data for municipality x in period 2 is dependent on data for municipality
x in period 1. Standard regression techniques would yield incorrect results. Therefore, multilevel
modeling techniques (see e.g. Goldstein, 2011; Hox, 2002) were applied, taking into account
hierarchies on a municipal and period level. Models are estimated in R (R Core Development Team,
2003) using the ‘lme4’ package (Bates et al., 2015), applying the maximum likelihood method. Empty
models are provided to assess how much of the variance is explained by the independent variables.
Estimations are statistically significant when |t-value|>1.96.
NEW COMMERCIAL DEVELOPMENTS per 1000 inhabitants (ln)
Random effects:
Empty model
Model with variables
Group
Variance
Std. Dev.
Variance
Std. Dev.
Municipality (n=282)
0.0016
0.04
0.0015
0.038
Period (n=8)
0.00029
0.017
0.00023
0.015
Residual (n=1687)
0.0014
0.037
0.0014
0.037
Fixed effects:
Variable
Intercept
Market area (ln)
Population density (ln)
Population growth
Sprawl (ln)
Highway

Est.

SE
t-value
0.79 0.0066
119.7

Est.
0.97
-0.0082
-0.024
0.046
0.0073
0.00075

SE
t-value
0.051
18.95
0.0065
-1.25
0.0045
-5.34
0.026
1.8
0.0052
1.41
0.0036
0.21

Table 3: Multilevel model results for new commercial developments (Vanoutrive and Cant, 2018)

Starting with new commercial developments (Table 3), it is shown that market area and population
density are negatively correlated to new developments, while there is a positive correlation with
population growth, sprawl and highway access. Only the variable population density is significant. The
fact that population density is negatively correlated and significant is an interesting observation, since
one would expect the opposite from a classical retail perspective. New developments then settle in
low-density environments, rather than in the dense urban core, which is indicative of retail sprawl.
RENOVATIONS COMPARED TO TOTAL COMMERCIAL DEVELOPMENTS
Random effects:
Empty model
Model with variables
Group
Variance
Std. Dev.
Variance
Std. Dev.
Municipality (n=282)
0.0078
0.088
0.0061
0.078
Period (n=8)
0.0048
0.07
0.0041
0.064
Residual (n=1648)
0.01
0.1
0.01
0.1
Fixed effects:
Variable
Intercept
Market area
Population density
Population growth
Sprawl
Highway

Est.
SE
0.58 0.025

t-value
22.98

Est.
0.55
-0.021
0.07
-0.24
-0.019
0.0019

SE
0.12
0.014
0.01
0.068
0.012
0.009

t-value
4.78
-1.5
6.98
-3.47
-1.64
0.21

Table 4: Multilevel model results for the relative number of renovations of commercial developments (Vanoutrive and
Cant, 2018)
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A second model (Table 4) provides estimates for the renovation of commercial activities compared to
total commercial developments. The signs for the estimates for population density, population growth
and sprawl have now been reversed, while those for market area and highway remain the same.
Population density and population growth are the only significant variables. Areas with high population
densities and that shrink are typically cities (city flight has been a major issue in the study region up
until the early 2000s). Retail investment in cities than mostly occurs in the form of renovations of
existing shops. This also means that particularly in the suburbs (fast population growth, low densities)
significantly more new shops are created than there are renovations. Both models are then indicative
to retail sprawl towards the suburbs.

4.5.4. Indicators on retail sprawl in Flanders – contemporary retail data
Further indicators were calculated to assess the current spatial organization of retail. These indicators
are based on contemporary data provided by Locatus (2015). This dataset allows to differentiate based
on the type of retail and according to size. Geographical retail data will be linked to various spatial
typologies to see whether spatial mixing with the residential has been achieved. First, I focus on some
of the official spatial typologies introduced by the Flemish Government, i.e. the regional zoning plan
and the spatial structure plan (Dutch: Gewestplan and Ruimtelijk Structuurplan). These, however, do
not contain sufficient geographical detail and are therefore deemed unsatisfactory in the light of this
analysis. Indeed, both typologies overinflate urbanization rates, meaning they are likely to lead to an
underestimation of retail sprawl. Subsequently other typologies are used. These include, a layer solely
showing the built-up areas, another one focusing on the purely residential (available via
OpenStreetmap). Particularly when focusing on residential data serious issues with retail sprawl can
be distinguished. While a large majority of shops and retail floor space is still located within the builtup areas, this does not necessarily mean they are embedded within residential patterns.

Figure 16: Comparison of residential patterns according to various spatial typologies applicable to Flanders (focus on the
area around Turnhout)
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The spatial typologies mentioned above are then displayed in Figure 16 for the area of Turnhout
(chosen because of the clear differences between typologies). For all typologies only areas suitable for
residential (and therefore retail) use are represented. The regional zoning plan is the only exception
to this rule, as specialized retail areas have also been included. Such zones are, however, far and few
between and certainly do not alter the pattern in any significant way. The spatial structure plan (top
left) is then obviously the most encompassing, incorporating many areas which remain undeveloped.
Just focusing on the actual built-up areas (top right), clearly reduces the covered areas significantly.
The typology, however, still considers many areas with other functions, such as business parks. The
residential areas defined in the regional zoning plan (bottom left), clearly coincide much closer to
actual residential patterns. Around some existing settlements, however, substantial space not
occupied by housing has been covered. Such areas are reserved for future residential expansions. The
residential data available via OpenStreetmap (bottom right) at first sight seems to closely resemble the
regional zoning plan. It, however, does not include any possible expansion areas. On the other hand,
the typology is more susceptible to urban sprawl in the form of ribbon developments. Here retail is
probably also unwanted. Still, as it best represents residential patterns, it can be assumed to be most
apt in assessing retail sprawl. In what follows retail sprawl will be discussed using all these spatial
typologies. Where relevant the spatial differences between the typologies will be further clarified in
text.
4.5.4.1.
Regional Zoning Plan
Firstly, retail sprawl will be assessed on the basis of the regional zoning plan. The regional zoning plan
delineates space and assigns, and ideally would restrict, functions to certain zones. It was not just
simply based on the spatial organization of Flanders at the time, but also included a vision on how
spatial planning should evolve towards the future, e.g. by providing zones towards forthcoming
residential developments. It in particular applies to the Flemish region and was finalized between 1976
and 1980, and thus more or less coincides with the advent of retail policy. Theoretically, the regional
zoning plan could therefore have had a major influence on the retail landscape. No specific zones were,
however, appointed to retail (except for a very limited number of areas reserved for large-scale
developments; code 0301 in Tables 5 and 6), nor were there any explicit specifications of where retail
should be allowed and where it should be discouraged. It is possible, though, to apply an exclusion
principle, meaning one should not be able to develop something within a zone that is not fit for
purpose. Going by this principle leaves few options for retail developments. Truly it should only be
allowed in the aforementioned code 0301 and all the codes reserved as residential areas (0100 and
0101, and up to a point 0102 and 0103) (Tables 5 and 6).
Traditionally, retailers would locate within residential areas (see section 3.1) and in the analysis it will
be investigated whether this is still the case. This will be done for both the number of stores (Table 5)
and retail floor space (Table 6). In both tables, the first column shows the main categories as defined
in the zoning plan. Categories with a large number of observations will be split up in additional
subclasses, providing a better overview of how sprawl potentially manifested itself in the Flemish
region. Given that retail types show varying locational behavior, as was discussed in Chapter 3, shops
are subdivided in mix (all retail and services), daily goods, bulk goods and luxury items. Daily goods
represent products that need to be bought at high frequencies (e.g. food and personal hygiene), bulk
goods are items of considerable size that are bought only occasionally (e.g. furniture and white goods)
and luxury goods are similarly bought only occasionally but are smaller and the consumer typically likes
to compare (e.g. clothing and jewelry).
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SUBCODE

AREA TYPE (MAIN CODE)
RESIDENTIAL AREAS (01XX)
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0100-0101 residential
0102-0103 rural residential
other
PUBLIC FACILITIES AND UTILITIES (02XX)
SERVICES (03XX)
0300 service areas
0301 mainly reserved for large scale retail developments
RECREATION (04XX)
PARK (05XX)
BUFFERZONES (06XX)
GREEN AREAS (07XX)
FORESTS (08XX)
AGRICULTURE (09XX)
COMMERCIAL ESTATES
1000 industrial estates
1100 business parks
MINING (12XX)
WASTE, RECLAMATION, SEDIMENTATION (13XX)
MILITARY ZONES (14XX)
INFRASTRUCTURE (15XX)
OTHER AREAS (16XX)
OTHER RURAL AREAS (17XX)
OTHER (77XX)

RETAIL MIX
55632
50923
3825
884
360
420
215
205
102
185
93
104
32
1622
3293
1569
1724
11
4
5
11
3
3
1

TOTAL
Table 5: Location of retail (number of stores) according to the Flemish regional zoning plan (data: Locatus, 2015)

61880

%
DAILY
89.90 17947
82.29 16423
6.18
1307
1.43
217
0.58
119
0.68
74
0.35
40
0.33
34
0.16
37
0.30
55
0.15
20
0.17
28
0.05
6
2.62
314
5.32
350
2.54
169
2.79
181
0.02
1
0.01
0
0.01
2
0.02
8
0.00
0
0.00
0
0.00
0

%
BULK
94.65 9885
86.61
8325
6.89
1309
1.14
251
0.63
44
0.39
56
0.21
35
0.18
21
0.20
22
0.29
47
0.11
38
0.15
31
0.03
11
1.66
827
1.85 1438
0.89
676
0.95
762
0.01
3
0.00
2
0.01
1
0.04
1
0.00
1
0.00
1
0.00
1

100 18961

100 12409

%
LUXURY
79.66
12465
67.09
11945
10.55
318
2.02
202
0.35
72
0.45
240
0.28
110
0.17
130
0.18
15
0.38
40
0.31
6
0.25
15
0.09
1
6.66
116
11.59
439
5.45
202
6.14
237
0.02
0
0.02
0
0.01
0
0.01
0
0.01
0
0.01
0
0.01
0
100

13409

%
92.96
89.08
2.37
1.51
0.54
1.79
0.82
0.97
0.11
0.30
0.04
0.11
0.01
0.87
3.27
1.51
1.77
0.00
0.00
0.00
0.00
0.00
0.00
0.00
100

SUBCODE

AREA TYPE (MAIN CODE)
RESIDENTIAL AREAS (01XX)

67

0100-0101 residential
0102-0103 rural residential
other
PUBLIC FACILITIES AND UTILITIES (02XX)
SERVICES (03XX)
0300 service areas
0301 mainly reserved for large scale retail developments
RECREATION (04XX)
PARK (05XX)
BUFFERZONES (06XX)
GREEN AREAS (07XX)
FORESTS (08XX)
AGRICULTURE (09XX)
COMMERCIAL ESTATES
1000 industrial estates
1100 business parks
MINING (12XX)
WASTE, RECLAMATION, SEDIMENTATION (13XX)
MILITARY ZONES (14XX)
INFRASTRUCTURE (15XX)
OTHER AREAS (16XX)
OTHER RURAL AREAS (17XX)
OTHER (77XX)
TOTAL

RETAIL MIX
%
DAILY
9452717 71.88 2379684
8204785 62.39 2155005
860339
6.54
136834
387593
2.95
87845
88283
0.67
25737
306736
2.33 107667
200194
1.52
67172
106542
0.81
40495
42083
0.32
8612
60862
0.46
11727
44415
0.34
8164
30845
0.23
8413
8099
0.06
484
836501
6.36
46181
2266137 17.23 204924
1078180
8.20
83864
1187957
9.03
121060
1387
0.01
12
1090
0.01
0
1199
0.01
914
5769
0.04
1753
172
0.00
0
5100
0.04
0
100
0.00
0
13151495

Table 6: Location of retail (floor space - m²) according to the Flemish regional zoning plan (data: Locatus, 2015)

100 2804272

%
BULK
84.86 3167545
76.85 2455787
4.88
526929
3.13
184829
0.92
21432
3.84
90383
2.40
72529
1.44
17854
0.31
21887
0.42
18526
0.29
22934
0.30
11461
0.02
3509
1.65 611199
7.31 1348383
2.99
664836
4.32
683547
0.00
1250
0.00
500
0.03
60
0.06
776
0.00
60
0.00
2500
0.00
100

%
LUXURY
59.51 1998516
46.14 1860894
9.90
74166
3.47
63456
0.40
16763
1.70
107322
1.36
67172
0.34
40150
0.41
5320
0.35
13205
0.43
3804
0.22
6748
0.07
70
11.48
102885
25.33
335996
12.49
167117
12.84
168879
0.02
0
0.01
0
0.00
0
0.01
0
0.00
0
0.05
0
0.00
0

%
77.14
71.83
2.86
2.45
0.65
4.14
2.59
1.55
0.21
0.51
0.15
0.26
0.00
3.97
12.97
6.45
6.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100 5322505

100 2590629

100

Focusing first on the number of stores (Table 5) and analyzing the distribution of retail across the
different categories, one would immediately assume that retail sprawl has been limited. Clearly a large
majority of shops are still found in residential neighborhoods, with some minor sprawl towards
commercial and agricultural areas. Daily goods are even more embedded in residential areas, but,
while not reported in Table 5, it should be remarked that supermarkets and hypermarkets (definition
see section 6.1), show more of a tendency to settle in the periphery. Still, approximately 90% of them
are located in what is defined as residential. Bulk goods shops have sprawled the most from all product
categories, while luxury goods are still mostly confined to urban centers. One can, however, only
conclude that for all product categories retail sprawl is minimal.
Adding the data on retail floor space (Table 6) then allows to determine what type of stores have
sprawled. Percentagewise, clearly a lot more retail surface has moved to the periphery. Most of these
large-scale retailers who settled outside of the residential are then found in commercial areas. Sprawl
is somewhat less severe for the daily and luxury goods sectors, but is particularly stark for bulky goods
stores. These general trends seem to coincide with retail theory and observations in other countries.
From the bare numbers represented here, one should, however, conclude that retail sprawl has been
very subdued in Flanders. A large majority of both the number of stores as well as the retail floor space
is still found in residential areas.
4.5.4.2.
Spatial Structure Plan
A second typology used to investigate possible retail sprawl is the Flemish spatial structure plan, which
was introduced in 1997. It provides a vision of how space in Flanders should evolve towards the future.
Amongst other things it aims to steer residential development, and thus limit further urban sprawl.
Note that these vision plans do not necessarily lead to zoning, which only occurs with the execution of
so-called spatial implementation plans (Dutch: Ruimtelijk Uitvoeringsplan, RUP) by the regional,
provincial or municipal authorities.
The spatial structure plan has been used to try and steer the retail landscape. Administrations were
advised to concentrate retail in the traditional centers or in otherwise accessible locations such as
public transport hubs. In 2011 this vision was confirmed by the Minister President of the Flemish
Government, further stipulating that retail developments in business parks should be discouraged.
In the following paragraphs and tables I will link residential area types defined in the spatial structure
plan to spatial retail data. A distinction can be made between urban, other residential and rural spaces.
In terms of accessibility, it would of course be preferable if retail is in one of the former two areas and
is thus embedded in residential patterns.
Table 7 provides the distribution of the number of stores over the three urbanization types, while Table
8 does the same for floor space. Very similar trends as those uncovered with the regional zoning plan
emerge. Focusing first on Table 7, one may observe that a majority of shops is still located in urban or
other residential areas. Less than 10% of stores are located in what are considered rural or peripheral
areas. A very similar analysis can be made for daily goods stores, though there are percentagewise
somewhat less shops in urban centers and somewhat more in other residential areas when compared
to the retail mix data. Again, mostly bulk goods stores seem to have sprawled, though even here it
constitutes a reasonably small minority. Luxury goods retailers, finally, still obviously feel the draw of
the city with a large majority being located in urban areas.
Adding data on retail floor space, as was done in Table 8, reveals similar patterns. For the retail mix
one may notice that the percentage of floor space in urban areas is more or less equal to the number
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of shops. Mostly in the secondary centers, i.e. other residential areas, one finds particularly small
shops, while on average larger shops are found in the periphery. Daily, bulk and luxury goods retailing
follow very similar trends. One can conclude that mostly very large shops are located in the periphery,
while shops in the urban centers are of average size and smaller residential centers generally contain
the smallest shops.
NUMBER
URBAN
OTHER RESIDENTIAL
RURAL
TOTAL

RETAIL MIX
37390
18852
5647
61889

%
60.41
30.46
9.12
100

DAILY
%
10345 54.55
7086 37.37
1532
8.08
18963
100

BULK
%
6241 50.28
3950 31.82
2221 17.89
12412
100

LUXURY
9696
3224
490
13410

%
72.30
24.04
3.65
100

Table 7: Location of retail (number of stores) according to the Flemish spatial structure plan (data: Locatus, 2015)

SURFACE AREA
URBAN
OTHER RESIDENTIAL
RURAL
TOTAL

RETAIL MIX
7867839
3192288
2092128
13152255

%
59.82
24.27
15.91
100

DAILY
%
1639536 58.47
929530 33.15
235155 8.39
2804221
100

BULK
%
2753122 51.40
1242458 23.20
1360484 25.40
5356064
100

LUXURY
1871779
468640
234993
2575412

%
72.68
18.20
9.12
100

Table 8: Location of retail (floor space - m²) according to the Flemish spatial structure plan (data: Locatus, 2015)

Similar to the regional zoning plan, the spatial structure plan does not raise any concerns regarding
significant retail sprawl. It is also shown again that mostly large bulk store retailers prefer a peripheral
location, but still, only a quarter of total floor space of this type of retailing is found outside of
residential areas. One can thus conclude that according to both spatial typologies, retail is clearly
embedded in residential patterns.
Both typologies do have significant limitations. Most importantly, they catered for population
increases and thus urban expansion. As a result, residential areas in both typologies have been
generously proportioned. It is logical that retail is still located nearby residential areas. Retailers cannot
disregard threshold and range values completely, despite urban sprawl and high mobility rates. Moving
too far towards the periphery will in the end likely be detrimental to the bottom line. As a consequence
one would expect that in reality retail sprawl mostly occurs within reasonable distance of established
residential settlements, i.e. edge of center or off center rather than out of town locations (as shown
by Guy (2007) in Great Britain). When spatial typologies are too inclusive, peripheral retail will
erroneously still be classified as within a residential area. Because of this reason other, non-official,
spatial typologies will be explored.
4.5.4.3.
Urban and residential areas
Finally, retail data is merged with information on current urbanization patterns. Two typologies are
applied. First, information on built-up areas is extracted from the Flemish Mercator database. The
prime issue identified for the regional zoning plan and the spatial structure plan, however, also applies
to this dataset, namely that it is too encompassing. It often also includes business parks and
infrastructure buffer zones. Again, retail sprawl will likely be underestimated. The results of the
analysis are shown in tables 9 (number of stores) and 10 (floor space).
The numbers stray fairly little from those reported in the previous sections. Due to the obvious issues
with the definition of built-up areas, finally OpenStreetMap data on residential patterns is applied. Its
obvious benefit is that it only takes into account true residential patterns.
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NUMBER
RETAIL MIX
%
DAILY
%
BULK
%
LUXURY
BUILT-UP AREA
53523 86.48
17275 91.10
9134 73.59
12271
PERIPHERAL
8368 13.52
1688
8.90
3278 26.41
1139
TOTAL
61891
100
18963
100
12412
100
13410
Table 9: Location of retail (number of stores) in built-up areas in Flanders (data: Locatus, 2015)

%
91.51
8.49
100

SURFACE AREA RETAIL MIX
BUILT-UP AREA
9228725
PERIPHERAL
3923591
TOTAL
13152316

%
78.43
21.57
100

%
DAILY
70.17 2330841
29.83 473585
100 2804426

%
BULK
83.11 2997019
16.89 2358585
100 5355604

%
LUXURY
55.96 2019915
44.04 555497
100 2575412

Table 10: Location of retail (floor space - m²) in built-up areas in Flanders (data: Locatus, 2015)

Table 11 focusses on the number of shops. Still only 19% of total stores are outside of residential areas.
For daily goods this covers 13% of stores. Looking at the numbers for supermarkets separately (not
represented), however, is where the results start to depart from the other analyses. While the
Mercator data placed 87% of these shops within the built-up area, this drops significantly to 73%,
which percentagewise more or less coincides with the number of bulk stores. 81% of luxury goods
shops are found in residential areas, which is still a substantial reduction when compared to other
analyses. These numbers are still likely to underestimate real retail sprawl as residential ribbon
developments in the periphery are also covered. In most cases, retail developments here would also
be unwanted.
NUMBER
RETAIL MIX
BUILT-UP AREA
50380
PERIPHERAL
11511
TOTAL
61891

%
DAILY
81.40
16556
18.60
2407
100
18963

%
87.31
12.69
100

BULK
8960
3452
12412

%
LUXURY
72.19
10859
27.81
2551
100
13410

%
80.98
19.02
100

Table 11: Location of retail (number of stores) in reference to residential areas (OSM) in Flanders (data: Locatus, 2015)

SURFACE AREA RETAIL MIX
BUILT-UP AREA
7664874
PERIPHERAL
5487442
TOTAL
13152316

%
DAILY
58.28 1903631
41.72 900795
100 2804426

%
BULK
67.88 2495187
32.12 2860417
100 5355604

%
LUXURY
46.59 1583868
53.41 991544
100 2575412

%
61.50
38.50
100

Table 12: Location of retail (floor space - m²) in reference to residential areas (OSM) in Flanders (data: Locatus, 2015)

NUMBER
RETAIL MIX
%
DAILY
%
BULK
%
LUXURY
%
BUILT-UP AREA
59991 96.93
18571 97.93
11836 95.36
13056 97.43
PERIPHERAL
1900
3.07
392
2.07
576
4.64
345
2.57
TOTAL
61891
100
18963
100
12412
100
13401
100
Table 13: Location of retail (number of stores) in reference to residential areas (OSM) in Flanders, buffered by 250m (data:
Locatus, 2015)

SURFACE AREA RETAIL MIX
%
DAILY
%
BULK
%
LUXURY
%
BUILT-UP AREA
12324739 93.71 2706211 96.50 4873801 91.00 2457235 95.41
PERIPHERAL
827577
6.29
98215
3.50 481803
9.00 118177
4.59
TOTAL
13152316
100 2804426
100 5355604
100 2575412
100
Table 14: Location of retail (floor space - m²) in reference to residential areas (OSM) in Flanders, buffered by 250m (data:
Locatus, 2015)

Adding the retail footprint in Table 12, shows that total retail floor space in Flanders has sprawled in
an important way. Only 58% is still within residential areas. For daily goods specifically, this is a bit
more, namely 68%, but for supermarkets and hypermarkets this number drops to 61%. Luxury goods
retail floor surface experiences a similar sprawl. For bulk goods, finally, a majority of retail floor space
(53%) is now found outside of residential areas. One can conclude that within this typology retail
sprawl is substantial, not just for bulky types of goods, but also for supermarkets and even for luxury
products.
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Finally, a sensitivity analysis is performed by applying a 250m buffer to the residential dataset. The
results are represented in Table 13 (for number of shops) and Table 14 (for floor space). For none of
the categories, in either table, the percentage of embedded facilities drops below 90%. As Guy (2007)
found in Great Britain, this means that, despite a serious suggestion of widespread retail sprawl, out
of town shopping is actually a relative rarity.
One can conclude that retail sprawl exists, but that at the same time shops are still located near
residential areas, within the built-up area. Sprawl towards the periphery of residential areas thus in
effect means settling at the edge of them. There is a certain logic to this conclusion. Theoretically
retailers have more opportunities to move towards the periphery due to major increases in mobility
rates. Convenience is, however, still an important factor when it comes down to the choice of shop
(Kulke, 2006; Reimers and Chao, 2014; Swoboda et al., 2013).

4.5.5. Retail sprawl in Flanders - discussion
Considering the main official goal of retail policy has always been to retain the traditional retail
landscape and more specifically to protect the small and independent retailer, the regulation has been
a failure. Except for a short period from the second half of the 1970s to the mid-1980s, retail licenses
were easy to come by (Mérenne-Schoumaker, 1995). Even during the era when obtaining a permit was
not straightforward, multiple retailers usually found some way to circumvent the regulation, e.g. by
building just under the permit-requiring thresholds (Evers, 2011; Flemish Government, 2010;
Mérenne-Schoumaker, 1995). In the end, retail policy certainly did not manage to prevent the onset
of large-scale retailing. Belgium developed a modern shopping landscape with a high penetration of
global brands and multiple retailers. In for example the food sector, supermarkets, hypermarkets, hard
discounters and other formats have become widely available and clearly have the highest market share
(Askenazy and Weidenfeld, 2007; EY et al., 2014).
Going by the evidence presented in this section, one would need to conclude that retail sprawl also
has had an important influence on the Flemish retailing landscape. As evidenced by the building
permits issued for new commercial developments, retail has been consistently moving away from
traditional shopping locations. Interestingly, retailers still do invest in the urban and town core, be it
in the form of renovations. While retail sprawl then does exist, it has not completely annihilated the
city centers as shopping destinations, as has been the case in many US cities. Rather a dual retail
landscape, both central and peripheral, has established itself.
According to official spatial typologies such as the regional zoning plan and spatial structure plan one
would, however, expect very little retail sprawl. Important problems exist with these typologies
though, most importantly that they are all in all too spatially encompassing due to them reserving
space for future population growth. Using other spatial typologies, on the other hand, reveals
important retail sprawl. This does not mean that retail has established itself outside of the built-up
structures, but rather it has settled in an important way outside of the traditional retail centers, and
even outside of residential areas. This is particularly true for bulk goods retailers, but also for the
supermarket sector (definitions see section 6.1) and to a lesser extent for luxury items.
One can than pose the question why the Belgian retail policy did not perform better, i.e. why did it not
manage to curb the rise of large-scale retailing and why did it not manage to preserve retail within the
traditional centers? The answers are very similar to the explanations found for the failure of the French
retail system. First of all, the fairly complex law and the absence of any integration in spatial planning,
meant that many loopholes could be conceived. One such policy gap was building just under the
permit-requiring threshold. Mostly in the 1980s this was a very popular technique for avoiding the
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arduous application process (Mérenne-Schoumaker, 1995). Relatively large retail surfaces could as
such still be built without much control.
Another major issue with the Belgian retail policy was the empowerment of local governments as
prime decision makers. This was certainly the case after the introduction of the IKEA-law in 2004, when
any true compulsory control from above ended. Research in the UK (Schoenborn, 2011; Smith and
Sparks, 2000) indicates that multiple retailers are overly advantaged when dealing with local
authorities due to their legal and financial prowess. As such, their proposed developments often
receive permits even when they seem conflictual with policy guidelines. Belgium counts many small
municipalities, generally much smaller than local planning authorities in the UK. These minor localities
may often not have enough knowledge, bargaining power, time and funds to assess and evaluate the
total impact of a new development and go through the strenuous demands related to assessing an
application.
Intermunicipal competition also stimulated retail sprawl. Large-scale retailing has the potency to
substantially increase local taxes and employment. If a development would be denied a permit in one
municipality, neighboring localities would frequently be very willing to welcome it. Retailers could thus
shop around with their project. Most often these large-scale developments would be placed as far as
possible in the periphery, near the municipal borders so as to internalize the benefits while exporting
the costs, e.g. traffic, as much as possible to the surrounding municipalities (WES, 2010). Thus, while
major cities such as Antwerp increasingly advertise their centers as the ideal place to develop a retail
business and want to minimize retail sprawl, neighboring municipalities have very few incentives to
offer their support for such schemes. The success of a local restrictive retail policy hence depends on
the political goodwill of neighboring municipalities.
Specifically in regards to retail sprawl, the retail policy itself actually encouraged a move towards the
periphery. Implicitly the application process dissuaded retailers to locate themselves near the
traditional retail clusters. The impact of the new development on existing retail and employment were
namely important licensing criteria. Retailers thus had an additional incentive to move further into the
periphery where the opposition of traditional, independent retailers would be minimal or at least less
severe.
Finally, Flanders’ weak spatial planning (see e.g. De Decker, 2011; Halleux et al., 2012) also
accommodated retail sprawl. This works on two levels. Firstly, until now, there are no zones, except
for areas banning any form of construction, such as nature reserves, where retail is explicitly not
allowed. Secondly, spatial planning has also been weak in preventing (low-density) urban sprawl, a
trend which will probably continue into the foreseeable future (Halleux et al., 2012; Poelmans and Van
Rompaey, 2009). This has created an ideal environment for peripheral retail. Even if urban planning in
general, and retail planning in specific becomes a lot more restrictive, the spatial legacy of sprawl will
persist for a long time, as spatial inertness is extremely important in the retail sector (Wrigley and
Lowe, 2002). New retail can be forced to locate to more central locations or to integrate in existing
retail clusters. Present retailers, however, had reasons to establish themselves in the periphery, which
have not been rendered void by changes in legislation. They will hence prefer to remain in the
periphery.
As a final aside it has to be remarked that the analyses performed in this section can serve as an
indicator of inaccessibility, but do not present definitive proof. Although container methods are often
used in research concerning retail and accessibility (see e.g. Moore et al., 2008, 2009; Morland et al.,
2002a, 2002b, 2006), they are flawed given some well-known issues, most importantly edge-effects
(Sadler et al., 2011). As an example, take Figure 17, where there is a clear difference between the
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traditional retail landscape represented in the left figure, and the situation on the right where retail is
still embedded in residential structures, but at the same time clearly sprawled towards edge of center
locations. While on the left, maximal travel distances remain relatively low throughout the residential
area, severe issues with accessibility are likely to exist in the northwestern quadrant on the right figure.

Figure 17: The problem with container methods in measuring retail sprawl

Figure 18: The problem with container methods in measuring the amount of retail sprawl

Figure 18 shows the problem container methods have with accurately measuring the amount of
sprawl. While the retail landscape is practically the same in both images, the right figure will be
classified as having significantly more sprawl than the left one. Whether the borders are just a little bit
more or less encompassing, can thus make a large difference in the assessment of retail sprawl. In
other words, serious problems concerning the modifiable areal unit problem (Openshaw and Taylor,
1979) exist.
What can be concluded from this chapter is that certain trends towards retail sprawl exist. Whether
this has led to issues with inaccessibility will be discussed in the following chapters.
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4.6. Conclusion: comparing the retailing landscapes of Western
Europe and reflections on sector productivity
Reviewing the policies of Belgium (with a focus on Flanders) and its neighboring countries, i.e. the
Netherlands, Germany, Great Britain and France, similar patterns always arise. When retail policy is
embedded in general spatial planning, retail sprawl remains limited and the traditional retail centers
continue to dominate. This is particularly the case in the Netherlands and Germany, but also in Great
Britain, despite the Thatcherite liberalizations of the 1980s. The retail landscape in these countries is
generally considered to be compact with little retail sprawl and a logical hierarchy between shopping
centers still exists. Within the stringent spatial rules, it was simply impossible for widespread retail
sprawl to occur. The policies of said countries can hence be considered successful.
Retail policy in France and Belgium, on the other hand, never had the explicit purpose to prevent retail
sprawl. The main goal was to protect independent retailers, i.e. small, artisanal shops, from large-scale
retailing run by multiple retailers. This resulted in both countries in very complex regulation, creating
loopholes to be exploited by retailers. The most popular of these loopholes was to simply develop
shops just under the large-scale retailing threshold, hence circumventing the need for a permit.
Permitting power was, moreover, mostly concentrated with the local governments. The financial and
employment benefits of large-scale retailing and intra-municipal competition further eroded the
efficacy of the policy. As a result, policy has certainly not prevented modernizations in the sector (EY
et al., 2014).
The results for the spatial organization of retail are less clear. In France little research has been
performed towards the locational patterns of retail. Commentators do seem to agree that retail sprawl
has been very substantial. The case of Flanders has been further investigated in more detail in this
chapter. Some strong evidence was found that retail sprawl has been quite extensive and there now
exists a spatial mismatch between residential and retail structures.
Framing retail policy in general spatial planning thus seems advantageous in shaping an accessible
retail landscape. That said, the socioeconomic policies of France and Belgium are an improvement over
the absence of policy. Referring to Table 1 in the beginning of this chapter, retail sprawl is still less
severe than in countries and regions with no formal retail policy.
Høj et al. (1995), and Boylaud and Nicoletti (2001) point out that restrictive measures in the retail
industry possibly slow down the consolidation and modernization of the sector and give rise to local
monopolies. This should be somewhat nuanced given the sheer dominance of large-scale retailing in
Western Europe, even in countries with very strict retail policies (EY et al., 2014). The restrictions on
big box developments possibly still hamper the productivity in the European retail sector though
(Bertrand and Kramarz, 2002; Gordon, 2004; van Ark et al., 2008). The oft cited paper by Bertrand and
Kramarz (2002) further states that these restrictions have led to the slow employment growth in the
sector. Although the latter study has important shortcomings (see e.g. Askenazy and Weidenfeld,
2007) and productivity in the retail sector is difficult to measure and compare (Gordon, 2004; Griffith
and Harmgart, 2005; Pilat, 2005; Timmer and Inklaar, 2005), the general conclusion is that restrictive
retail policies do hamper the productivity of the sector. The USA has, for example, much higher
productivity rates in general and this is largely due to higher productivity numbers achieved in the
retail and distribution sector (Gordon, 2004; van Ark et al., 2008). Other authors confirm the gap in
productivity between the US and Europe, but seem to suggest it certainly is not the crevice suggested
by the bare numbers (Griffith and Harmgart, 2005; Pilat, 1997; Timmer and Inklaar, 2005). Building on
an extensive database, Inklaar et al. (2008) finally, reach very different conclusions. They find that
Denmark, Germany and France actually have the most productive retail sectors. Other European
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countries, including Belgium and the Netherlands, score well too. Most publications though, point out
the negative effects of restrictive retail policies on various economic indicators. As explained before
(see section 3.5), this represents a very simplified vision on retail though, completely foregoing its
social dimension.
What is particularly interesting within the context of this chapter, furthermore, are the differences in
productivity and related indicators between countries in Europe. Specifically for food retailing, the
density (the number of stores by population) as well as the market share of large-scale retailing
(>400m²) are similar across Western Europe (Askenazy and Weidenfeld, 2007; EY et al., 2014; Monino
and Turolla, 2008; Pilat, 1997). Germany and the Netherlands do score particularly well regarding
supermarket density, as do Germany and France regarding hypermarket density. On the other hand,
the UK does not score particularly well on either factor. Correspondingly, the productivity of the retail
sector does not seem to fluctuate significantly between various countries and is in general actually
high (Griffith and Harmgart, 2005; Inklaar et al., 2008; Pilat, 1997). Another example that spatially
restrictive policies do not necessarily hurt competitiveness within the retail sector are the supermarket
price wars of the 2000s in the Netherlands (see e.g. Sotgiu and Gielens, 2015; Van Heerde et al., 2015;
van Heerde et al., 2008). Only in the UK retail productivity is often considered to be low. This may be
due to the aforementioned problems with comparable data though (Griffith and Harmgart, 2005).
Indeed, in an alternative calculation, Timmer and Inklaar (2005) find that retail productivity in the UK
is consistently underestimated.
It can then be concluded that, one, policy has the potency to considerably alter the retail landscape,
two, the type of retail policy determines its success in curbing retail sprawl, but, three, the type of
policy does not actually lead to significantly different results for key economic indicators. If one
assumes that the socio-spatial benefits of retail policy outweigh the economic ones of far-reaching
liberalization efforts, the retail policy which has most chance of leading to a propitious retail landscape
should thus be preferred. From what is described in this chapter it seems that a policy embedded in
general spatial planning is then the most apt.
Finally, I shall reflect on the research question whether governmental institutions and relevant
administrations have effectively managed to curb retail sprawl and achieved a healthy spatial mix?
For Flanders the answer to this question should be negative. In the previous chapter (Chapter 3) it was
determined that the region was at risk of severe retail sprawl. Policy certainly seems to have dampened
this trend, but a dual retail landscape has established itself, with investments still occurring in the
traditional centers, but at the same time also in the periphery. While peripheral retail is still embedded
in built-up areas, a spatial mismatch between residential and retail structures has emerged. Largescale developments are thus reluctant to settle on greenfield sites, but neither do they invest in
residential neighborhoods. Given this unbundling the chances of inaccessibility in the region have
substantially increased (see Theoretical Framework, Chapter 2). This will be further discussed for food
retailing in the following chapters.
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CHAPTER 5
Food retail inaccessibility: theoretical background
This chapter marks a departure from the previous ones in the sense that its scope is reduced from
retail in general to the geographies of food retailing in particular. The reason for the shift towards this
single product category, stems from the characteristics of the product in question. It is obviously a
good that needs to be bought, and given the perishable nature of food, at very high frequencies. The
requirement of frequent travel at regular intervals makes the experience of any potential
inaccessibility more pressing. If the trip frequency would be lower, inaccessibility could more easily be
overcome by planning, e.g. relying on a friend or family member for a one-time ride to and from the
shop. This naturally becomes practically much more difficult when such lifts are required on a weekly
or even almost daily basis. Grocery shopping, moreover, still represents the bulk of family retail
expenditure, even in western countries. In the UK, for example, more than half of the shopping budget
(and over 12,5% of total spending) is spent on food and other daily shopping items (Schoenborn, 2011).
This further stresses the importance of food retailing in daily life.
Both the significance of the product itself as well as shopping patterns thus differ substantially between
food and general retailing, which in turn means that considerations regarding accessibility are also
dissimilar. I, together with much of the literature on retail accessibility, therefore find that focusing on
this one submarket, i.e. the retailing of food, is not only justified, but necessary. In this chapter I will
then investigate how food retail inaccessibility already affected highly developed nations.
In what follows I will start by discussing the dominant research agenda, namely food deserts, which
will be followed by an assessment of the prevalence of these food deserts in the Anglosphere (more
particularly in the US, Canada and the UK, as most relevant research applies to these countries). I will
then critique the concept of food deserts, opining that it is necessary to take into account sources of
immobility beyond poverty within accessibility research. Finally, I will reflect on these subjects within
a Flemish socio-spatial framework. Subsequent chapters will then be devoted to empirical research
concerning food accessibility in Flanders.

5.1. Food deserts, the dominant research agenda
Of particular importance to academic research into food retail inaccessibility is the concept of food
deserts. Although the term seems to have its origins in Scotland in the early 1990s, it was officially
coined and formalized in British government documents in 1995 by the Low Income Project Team of
the Nutrition Task Force (Beaumont et al., 1995) and entered the academic and public sector jargon
after the presentation of the Independent inquiry into inequalities in health report by Acheson (1998)
(Cummins, 2014; Cummins and Macintyre, 2002b; Wrigley, 2002c). Although there have been certain
changes in nuances over the years, food deserts were and are generally taken to be deprived urban
neighborhoods where residents do not have sufficient access to a wide variety of foodstuffs (Cummins,
2014). Variety should be interpreted as all the products necessary for a daily diet, including but not
limited to fresh fruit and vegetables, starchy carbohydrates15, proteins16 and dairy (Buttriss, 2016;
Scarborough et al., 2016).
The food deserts debate can then be largely reduced to three parameters: deprivation, proximity and
variety. As discussed in section 2.2.2, the deprived are a societal group associated with low mobility
rates. Their neighborhoods, however, only house meager food provisions, and the distance to
attractive shopping facilities with significant variety is thus high (on the importance of proximity see
15
16

Potatoes, bread, rice, pasta, etc.
Beans, pulses, fish, eggs, meat, etc.
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section 2.3). Due to financial barriers to their ability to travel, inhabitants of food deserts are reliant
on poorer provisions nearby (less varied product ranges), or need to spend a relatively large part of
their family budget on travel to more attractive food providers, and/or need to reduce their shopping
frequency. The possible implications of this will be further expanded upon in the discussion (section
9.3).
There are two main reasons why food deserts may exist. First, there are the general unbundling trends
discussed in Chapter 3. Assuming a simple urban poverty and suburban wealth model, common to the
US and much of Western Europe, there’s a certain suburban pull factor, aggravated by the search for
space of retailers to build large-scale developments. Second, there is a possible urban push factor, with
retailers wanting to disinvest in deprived neighborhoods, e.g. because of perceived higher crime rates.
Both these factors were already discussed more in depth in previous chapters.

5.2. The prevalence of food deserts abroad
No research into food deserts has happened in Belgium or Flanders up until now. The subject,
moreover, has only been scantily investigated in countries outside of the Anglosphere. This literature
review will therefore focus on the United States, Canada and the United Kingdom, to which the bulk
of research is applicable. Apart from solely looking at prevalence, I will also try to determine which
socioeconomic and spatial parameters have led to the existence of food deserts in the nations
discussed. This then allows to reflect on the situation in Flanders, i.e. is it likely that food deserts are
an issue within the Flemish retailing landscape?

5.2.1. The United States: poor accessibility in deprived neighborhoods
The United States are a very interesting case study for retail accessibility because of, for one, its very
liberal planning and economic policies. This has led to severe retail sprawl, as discussed in detail in
section 3.4.
At the same time, socioeconomic divides in the US are much more severe than in most of the rest of
the developed world. Income disparity parameters, such as GINI-coefficients, relative poverty rates
and top 10% versus bottom 10% ratios, show much more inequality than in European countries or
indeed almost any other highly developed nation (Kenworthy, 2018; OECD, 2016). There has also been
a marked decline of the American middle class, further emphasizing the differences in opportunities
between the haves and the have nots (Foster and Wolfson, 2009; Kenworthy, 2018; Pressman, 2007).
Such trends have had important socio-spatial impacts, resulting in distinctly separate geographies: one
being generally speaking urban, black and poor, another one largely suburban, white and affluent. Of
course many local aberrations of this simplified dichotomy exist, but this does not suggest that a
general socio-spatial model of severe economic disparities between the urban and suburban is in any
way incorrect (Glaeser et al., 2008; Jargowsky, 2002; Squires and Kubrin, 2005).
Due to the freedom to settle pretty much anywhere, activities quickly adapted to this new urbansuburban configuration. This was the case for employment, as is often discussed in the literature
(Glaeser and Kahn, 2001; Jargowsky, 2002; Squires and Kubrin, 2005; Stoll, 2007), but certainly also
holds true for retail. While the shopping environment in the inner-cities dwindled, big box
developments, strip malls and shopping malls established themselves in the periphery (Eisenhauer,
2001; Lord and Guy, 1991; Nayga Jr. and Weinberg, 1999). As discussed in the conceptual framework
(Chapter 2) such a built environment is susceptible to problems with accessibility, particularly for those
somehow impaired in their mobility, such as the poor.
Research then indeed shows such accessibility issues are rife within the American food retailing sector.
Overall, poor localities house far fewer supermarkets than affluent areas, meaning travel distances
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have become high. This is important since chain supermarkets, and other medium and large sized food
stores are by far the most important source of a varied product range in the US (Block and Kouba,
2006; Cannuscio et al., 2013; Chung and Myers, 1999; Laska et al., 2010; Martin et al., 2014; Moore et
al., 2008; Morland et al., 2002b, 2006; Morland and Evenson, 2009; Nayga Jr. and Weinberg, 1999;
Raja et al., 2010; Zenk et al., 2009). Such shops seemingly actively shun deprived and ethnically diverse
(African American and Hispanic) neighborhoods, opting instead to settle near middle class locales
(Cannuscio et al., 2013; Eisenhauer, 2001; Larson et al., 2009; Moore and Diez Roux, 2006; Powell et
al., 2007; Vojnovic et al., 2014, 2013). Low income neighborhoods than usually have an abundance of
small local convenience stores and fast food joints, which, however, offer little variety in terms of food
items (Block and Kouba, 2006; Borradaile et al., 2009; Chung and Myers, 1999; Inagami et al., 2006;
Larson et al., 2009; Laska et al., 2010; Moore et al., 2009; Moore and Diez Roux, 2006; Morland et al.,
2006; Morland and Evenson, 2009; Powell et al., 2007; Raja et al., 2010; Vojnovic et al., 2014, 2013;
Zenk et al., 2009). It has thus become difficult to source a full variety of products in many deprived
neighborhoods in the US.
This is of course just part of the story. The inhabitants of these deprived neighborhoods could
potentially also travel to adjacent more affluent and white areas (benefiting from edge effects (Sadler
et al., 2011)), where they can enjoy better amenities. Some research presents evidence that such travel
indeed occurs with great frequency (see e.g. Cannuscio et al., 2013; Hillier et al., 2015; LeDoux and
Vojnovic, 2014, 2013; Vojnovic et al., 2014). However, as many will be extremely limited in their
mobility options, the scant local shops remain the place of shopping for a significant group (Cannuscio
et al., 2013; Hillier et al., 2015; Nayga Jr. and Weinberg, 1999; Vojnovic et al., 2013). It is also crucial to
remark that shopping further away from home, in full service supermarkets, does not necessarily imply
that consumers are able to profit from increases in product variety (Block et al., 2008; Inagami et al.,
2006; LeDoux and Vojnovic, 2014; Vojnovic et al., 2014; Zenk et al., 2014). The expense of using a car
also causes a reallocation of funds away from food spending towards travel (Block et al., 2008; Clifton,
2004; Coveney and O’Dwyer, 2009; Whelan et al., 2002). This does not just limit the distances that can
be achieved, but also impacts the frequency of trips, which in turn influences the possibility of for
example purchasing fresh perishable items. The spatial mismatch thus still leads to potential
accessibility issues.
The observation that it has become difficult to source a full variety of foodstuffs in deprived urban
neighborhoods holds up on different levels of analysis and across the United States. Two nationwide
studies (Dutko et al., 2012; Powell et al., 2007), conclude that access to supermarkets is significantly
lower in deprived neighborhoods across the United States, with problems even more aggravated in
African American and Hispanic localities. Similarly on a national level, but focusing solely on ethnicity,
Thibodeaux (2015), finds a significant negative correlation between the number of African Americans
in a ZIP-code and the number of supermarkets. Morland et al. (2002a) in a meso-level analysis covering
Mississippi, Maryland, Minnesota and North Carolina, and Moore and Diez Roux (2006) using a study
area of selected census tracts in New York, North Carolina and Maryland likewise find evidence of
reduced access in deprived and particularly in African American neighborhoods. Also on the county
and city level, results undeniably point towards widespread accessibility decay in deprived and/or
African American neighborhoods. This is evidenced by research in, for example, Baltimore (Franco et
al., 2009), Buffalo (Lee and Lim, 2009), Chicago (Alwitt and Donley, 1997; Block et al., 2008, 2011; Block
and Kouba, 2006), Dallas (Berg and Murdoch, 2008), Detroit (Vojnovic et al., 2014; Weatherspoon et
al., 2013; Zenk et al., 2005, 2014), Lansing (Vojnovic et al., 2013), Los Angeles county (Inagami et al.,
2006), the Minneapolis-Saint Paul twin city area (Chung and Myers, 1999), New Haven (Russell and
Heidkamp, 2011), New York City (Galvez et al., 2008; Gordon et al., 2011; Horowitz et al., 2004),
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Philadelphia (Cannuscio et al., 2013; Giang et al., 2008), Pomona (Algert et al., 2006) and Saint Louis
(Baker et al., 2006).
While food deserts are also found in rural areas (see e.g. Bitto et al., 2003; McEntee and Agyeman,
2010), it should be noted that a decay in proximity leads to accessibility issues much more often in
metropolitan areas (Michimi and Wimberly, 2010). This stems from inhabitants of the rural interacting
differently with their food retailing environment. They may source food from other outlets, e.g. directly
from the farmer or relying on a tight knit community, and accept travel as a daily necessity. This
underlines why food deserts are generally considered to be a (sub)urban, metropolitan issue.
Dutko et al. (2012) find that the possibility of the existence of food deserts is universal across US cities,
but somewhat less severe in the northeast due to higher densities. On the other hand, as the evidence
above shows, even in these very dense urban areas ample evidence of food accessibility issues can be
found. Morphology than surprisingly seems to have a relatively minor influence on the existence of
food deserts, with both what is regarded as the typical American city, an urban form characterized by
relatively low-density sprawl (e.g. Dallas), as well as high density metropoles (e.g. New York City),
suffering from the same issues. The ultra-dense environments of the inner cities, which according to
general urban planning theory should be conducive to walking, show a distinct lack of amenities and
are therefore not walkable anymore (Vojnovic et al., 2014, 2013). In the United States it are then not
the urbanization rates which dictate spatial food retail patterns and therefore food accessibility in a
major way, as classical retail theory would dictate, but rather socioeconomic class and ethnic
background (Vojnovic et al., 2014, 2013). This has clearly led to severe problems with accessibility for
the American urban poor, African Americans and Latinos.
The decreased accessibility experienced by the underprivileged cannot be disconnected from retail
sprawl trends present in the sector since World War 2. While supermarket suburbanization, however,
may have been abundantly clear in the past, recent evidence actually suggests that some multiple
retailers are reinvesting in urban centers. This makes sense in a post-Fordist society, where the focus
of development has shifted from the suburban to the urban once again (Kesteloot, 2005) (see section
2.1.1). This trend of reurbanization is particularly true for high end chains, such as Wholefoods, which
specializes in organic food. While this centripetal force at first glance may seem contradictory to the
centrifugal narrative that used to describe food retailing in the United States, one must conclude that
it actually confirms the current retailing landscape, but within a post-Fordist socio-spatial
configuration, characterized by white arrival, i.e. the reurbanization of the suburbanized white and
affluent American (similar remarks were made in section 2.1.1).
Such upwardly mobile food environments are called food mirages (as opposed to deserts) (Breyer and
Voss-Andreae, 2013; Short et al., 2007; Sullivan, 2014), while supermarket greenlining describes the
process of supermarket reintegration in the urban fabric (Anguelovski, 2015) (as opposed to redlining
(Eisenhauer, 2001)). These terms indicate that although initially it may seem like multiple retailers are
reinvesting in low-income and underdeveloped areas, they are not actually catering to the ethnically
mixed and/or working class populace but rather target affluent newcomers. High end food retailers
have become part of a gentrification wave as they invest in places where socioeconomic dynamics are
clearly evolving at times when property and land prices are still low, and subsequently act as anchors
for further gentrification (Anguelovski, 2015). As such the return of multiple retailers to inner-city areas
is a continuation of the trend in the US of chain stores seeking out middle class neighborhoods while
snubbing the less fortunate. While in the short term accessibility for the poor might seem to improve,
as the gentrification wave rolls in and reaches its crest, and the deprived are forced out of their
neighborhood, it is easy to see that in the mid to long term accessibility for them does not actually
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increase. The food desert thus disappears, not only because a supermarket has appeared, but also
because the poor are gone.
In this regard it is, however, important to note that it would also be wrong to conclude that retail
suburbanization has suddenly disappeared. No evidence could be found supporting such a theory. The
edge of town and out of town hypermarkets still dominate American food retailing and will do so for
the foreseeable future. As was argued in section 2.1.1, in post-Fordist society centrifugal
(suburbanization) and centripetal (gentrification) forces occur at the same time. The affluent suburban
market will certainly not disappear and the suburbs will thus remain a profitable location for food
retailing. At the same time certain real estate lock-in effects take place, making a significant move from
retailers with large portfolios in off center locations towards inner city areas unlikely. Finally, it is still
much easier to maximize economic benefits of scale in the suburbs due to land and real estate
availability and price. Multiple retailers will hence still be strongly attracted to suburban
neighborhoods.
Finally, and for the purpose of completionism, some evidence exists that extremely affluent, as
opposed to middle class, areas also experience increased travel distances to supermarkets (see e.g.
Zenk et al, 2005). The issue is regarded as non-problematic for this demographic as it is typically
extremely mobile. Reasons why chain stores are not attracted to these neighborhoods include their
extremely low densities (and thus reduced market potential despite high personal income),
morphology (no space for retail is provided), population dissent (retail is undesired) and high prices of
land and real estate.
The main conclusion for US food retailing is that an extremely liberal retail market combined with
strongly neoliberal economic policies giving rise to widespread inequality will influence the accessibility
of food negatively for the underprivileged in cities. This problem is endemic to the American retailing
landscape.

5.2.2. Retail accessibility in other countries
Outside of the United States, research into food accessibility in the developed world is mostly centered
on other Anglo-Saxon countries. Food deserts in particular have then primarily been researched in
Canada and the UK. The United States was an interesting case because it provides a base scenario, i.e.
very favorable circumstances for poverty-based inaccessibility of food retailing are present. Canada
and the UK are, on the other hand, just as relevant, exactly because lawmakers have tried to mitigate
the factors that make the US so prone to the food deserts phenomenon. Society in both nations is
more equal and spatial planning in general and retail planning in specific is less lax. This means that
the accessibility issues in these countries are probably much more like those encountered in Flanders.
5.2.2.1.
Canada: reduced proximity in the suburbs
Canadian spatial planning in general and retail planning in particular is much more restrictive than in
the US, even when taking into account important provincial differences (Hallsworth and Evers, 2002;
Hallsworth et al., 1995). The country has a rich history of promoting mixed land use developments,
with policies supporting this in major cities dating back to the 1970s (Grant, 2002). In theory this should
have led to a spatial configuration in which accessibility issues are marginal, as proximity would be
ensured (see section 2.3). In practice, however, relatively little land use mixing occurred (Grant, 2002;
Grant and Perrott, 2011). Other authors find that retail planning in the end seems to have failed in
having a major impact on the Canadian retail landscape (Hallsworth and Evers, 2002; Hernandez and
Simmons, 2006), and although there never has been an almost complete closure of inner city retail
centers, a clear erosion of the traditional shopping core has arisen, while peripheral big box
developments have for a large part taken over in the affluent suburbs (Bedore, 2013; Filion and
80

Hoernig, 2008; Hernandez and Simmons, 2006). This research, however, references an ideal planning
situation. The actual resulting retailing landscape in Canada may not exactly have turned out as it was
envisioned by lawmakers and planning authorities, but that does not necessarily mean the country
experienced US-style retail sprawl. Blay-Palmer and Donald (2006), for example, counter that, within
major cities at least, a vibrant small store network manages to survive and even thrive. Similarly, Black
et al. (2011) conclude that Canadian spatial planning succeeded much better in preserving retail
accessibility than is the case in the US. Important retail sprawl thus probably exists, but certainly less
than in the US.
Compared again to the US, Canadian society is also much more equal. Income distribution and poverty
parameters (see OECD, 2016) indicate it actually leans closer to Western European nations in terms of
disparity. Till today Canada also has a very sizeable middle class, relatively significantly larger than the
one in the US and generally on an almost equal footing with most Western European countries, despite
a growing gap in income growth between the very rich and the middle classes (Foster and Wolfson,
2009; Osberg, 2018; Pressman, 2007). Assuming that socioeconomic variables strongly influence the
location choice of food retailers, it would be reasonable to expect that retail sprawl away from
deprived neighborhoods to be less severe. While the inhabitants of such a neighborhood may be less
well off than the societal mean, they will still constitute a large enough market to invest in. As poverty
in Canada is, similarly to the US, mostly an inner-city phenomenon, one could, however, also assume
that large-scale retailing has left disadvantaged neighborhoods in order to maximize the benefits of
large-scale retailing further away in the periphery. Evidence of both scenarios, food retail retention in
the urban core, and food retail sprawl and a subsequent spatial mismatch, can be found, depending
on the specific city under scrutiny.
In a case study of Kingston, a mid-sized city in Ontario, Bedore (2014, 2013), using a social and
historical-geographical approach, concludes that similar trends of food retail sprawl can be found as
those present in the US. The accessibility of food for the socioeconomically immobile has thus
decreased substantially. She, however, links this to the capitalization of the sector, rather than shops
fleeing deprived neighborhoods. Similarly, London, Ontario, a Canadian mid-sized city, did not manage
to retain much food retailing in its urban core. Accessibility levels in terms of walkability are lower in
deprived inner-city areas than in the richer suburbs (Larsen & Gilliland, 2008). On the other hand, 60%
of suburban areas could also be classified as potential food deserts, i.e. if income levels drop they
would be considered a food desert (Larsen and Gilliland, 2008). This could be expected: while retail
sprawl follows urban sprawl, it does not imply spatial mixing (see section 3.2). The authors explain the
reduced accessibility in the urban core by characterizing the city’s morphology as more US American,
with significantly more urban sprawl than the standard Canadian city. The centrality of the urban core
has thus decayed, creating more opportunities for retailers to move to the periphery. These
suburbanization trends of retailers were still ongoing, and a further erosion of accessibility in urban
areas was hence predicted.
Shifting the focus to the larger metropolitan areas, however, very different trends can be observed.
For Edmonton, Smoyer-Tomic et al., (2008, 2006) find that the most deprived neighborhoods, usually
located in the urban core, actually have much higher supermarket accessibility rates than suburban
areas, although six food deserts could still be identified. This is remarkable since Edmonton is located
in a region, the Prairies, where the penetration of big box developments is generally very high
(Hernandez and Simmons, 2006). Similar results were obtained for Montreal by Apparicio et al. (2007)
and Carrier et al. (2016). Mostly the affluent areas in the periphery are confronted with poor
supermarket proximity. That is not to say that food deserts do not as exist, as 17% of the population
lived in such neighborhoods (Apparicio et al., 2007). On the other hand, more than 40% lived in
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potential food deserts. Bertrand et al. (2008) found that overall 40% of the inhabitants of Montreal did
not live within walking distance of shops offering fresh fruit and vegetables, but no difference between
socioeconomic classes could be discerned. Whether one could walk to a shop or not depended on
morphology, with dense central locations generally showing higher levels of accessibility. Páez et al.
(2010) confirm these results, stating that the deprived, mostly living in the center of Montreal,
generally enjoy greater proximity of food stores, and thus have few problems with accessibility. Also
in greater Quebec no link between socioeconomic status and neighborhood access could be discerned
(Pouliot and Hamelin, 2009). Cited research did find a strong positive correlation between a central
location and access, while more peripheral sites require much more travel to reach food shops. In
Toronto similar results were obtained. According to Kirkpatrick and Tarasuk (2010), some of the poor
experience a reduced access to supermarkets, but a large majority of them, more than 75%, are
satisfied with local shops and do the bulk of their shopping in the neighborhood. Correspondingly,
Larsen et al. (2014) found that most children in Toronto, including those from a deprived background,
live within walking distance of a supermarket. A study in British Colombia (including Vancouver) further
strengthens this narrative (Black et al., 2011). The proximity to outlets with a full variety of foodstuffs
is generally higher in deprived but inner-city areas, while significantly lower in more affluent but
suburban neighborhoods. Finally, in Gatineau (which together with Ottawa forms the Canadian
National Capital Region), the food deserts problem is also obviously not systemic (Gould et al., 2012).
Only 7.5% of deprived individuals of the city do not live within walking distance from the closest
supermarket or other outlet providing a wide variety of foods.
An interesting dichotomy between metropoles, and mid-sized cities in Canada then emerges, though
only scant research has been published about the latter. The inner-city areas of the former generally
show good scores on indicators related to food accessibility, while in smaller localities the network of
food stores in the centers has decayed. This was explained by Larsen & Gilliland (2008) by stating that
larger Canadian cities have relatively high population densities in the urban core with comparatively
little urban sprawl. Hernandez and Simmons (2006) furthermore state that big box developments
actually have a lower penetration level in the major cities of Canada, while Filion and Hoernig (2008)
indeed find a lot of evidence of a decline in inner city shopping centers particularly in mid-sized cities.
It seems mid-sized cities are weaker in resisting the impact of big box developments, which is likely do
to more restrictive planning in larger urban areas Black et al. (2011).
This does not mean that food deserts are completely absent from Canadian metropoles. The problem
is, however, highly localized, with only a few neighborhoods being categorized as such. Whether
proficient access through proximity exists, depends on the location within the urban configuration,
with high proximity generally found in the central city and often long distances to the nearest food
outlet in the periphery. It does not seem to depend on socioeconomic class. As most of the
economically, and thus mobility, deprived live in the urban core, few problems with accessibility exist.
Since mobility rates in the periphery are generally high, proximity in the suburbs is regarded as less
important by researchers. A systemic problem of inaccessibility of food, as exists in the US, has hence
not occurred in Canada.
5.2.2.2.
The United Kingdom: reduced proximity in the suburbs
As was explained in a more detailed analysis in section 4.3, the UK has a rich tradition in retail planning.
While planning initiatives generally restricted retail sprawl, temporary liberalizations in the 1980s have
meant the landscape is now not as compact as in for example the Netherlands or Germany.
In terms of social equality, the UK is very similar to Canada, and hence much more equal and fairer
than US society. The UK does have a relatively high GINI coefficient compared to Canada and
particularly to other Western European nations, but scores average compared to other OECD countries
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and similar to Canada on relative income poverty and top 10% versus bottom 10% indicators
(Grimshaw et al., 2018; OECD, 2016). On the other hand, the UK does have a relatively small middle
class compared to Canada and other Western European nations, though it is considerably larger than
in the US (Grimshaw et al., 2018; Pressman, 2007). All in all, one would expect somewhat similar
accessibility patterns as in Canada. What follows does indeed show that food deserts are also in the
UK very much a localized problem, with the residential location within the urban environment (center
or periphery) being the most important determinant of retail proximity.
In a literature review by Cummins and Macintyre (2006), the authors conclude than that the
accessibility of food retailing is not truly under threat from food deserts in the UK. Most papers only
find negative or mixed results for the existence of food deserts. Wrigley (2002) agrees that despite a
strong commitment from the British government to resolve issues regarding supermarket redlining,
scientific evidence of the existence of this phenomenon is muddled at best. Many authors do, however,
agree that severe issues existed, or at the very least were very likely to have existed, in the 1980s and
1990s, caused by a rapid suburbanization of supermarkets and other large developments and a closure
of smaller food stores in the traditional shopping locations in the urban core (see e.g. Clarke et al.,
2002; Cummins and Macintyre, 2002a, 1999; Dawson et al., 2008; Guy, 1994, 1996; Guy et al., 2004;
Howard, 1995; Jackson, 2006; Jackson and Watkins, 2011; White, 2007; Wrigley, 1998; Wrigley et al.,
2002). This coincides with said era of liberalization. The decades following this period of laissez-faire
retail planning, however, did see a renewed interest from the food retail sector in the traditional
shopping centers (Clarke et al., 1997; Cummins and Macintyre, 1999; Dawson et al., 2008; Elms et al.,
2010; Guy et al., 2004; Guy and Bennison, 2007; Hood et al., 2016; White, 2007; Neil Wrigley, 1998;
Wrigley, 2002c; Wrigley et al., 2002), as discussed in section 4.3.2.
Some of the earliest studies on food deserts in the UK were performed by Donkin et al. (2000, 1999),
covering two London wards. They found that locations in these neighborhoods further away than
500m from a well-stocked and reasonably priced food outlet were rare and almost exclusively scarcely
populated. Food store accessibility was therefore not problematic at all. The results of this research
can, however, be easily dismissed since the study area was specifically selected because of its vibrant
retailing landscape.
Sturdier results were obtained by Cummins and Macintyre (2002b, 1999) in their study of the food
environment of greater Glasgow. They found little evidence of food deserts, with accessibility being
generally high in deprived neighborhoods, which are mostly located in the inner city. These localities
actually had the densest network of food outlets (including independent retailers, hard discounters
and supermarket chain stores). The identified poorly serviced areas were mostly in semi-rural or rural
areas. These results were confirmed by McKie (1999), in research covering the shopping patterns of
the elderly in Glasgow and Inverness. Urban dwellers were found to have few difficulties reaching
shops as they usually lived within close proximity of a food outlet. Dawson et al. (2008) and Smith et
al. (2010) later confirmed these results for the whole of Scotland, stating that access to grocery stores
selling fresh produce was not reduced and even consistently higher in deprived neighborhoods
compared to relatively affluent localities. Similar trends can be discerned in Northern Ireland (Furey et
al., 2001). In England, Guy et al. (2004) for Cardiff, and White et al. (2004) and White (2007) in a study
covering Newcastle show comparable results.
This does not necessarily mean that food deserts do not exist at all in the UK. Just like in Canada,
however, the problem is not systemic to the food retailing network, but is, on the other hand, highly
localized (Coyle and Flowerdew, 2011; Smith et al., 2010). Clarke et al. (2002), for example, find that
deprived areas in general do have sufficient access to food outlets, but identified two neighborhoods
which can be identified as food deserts in the Bradford-Leeds area and four in Cardiff. The results of
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this research were later confirmed and expanded upon by Guy (2004), Guy et al. (2004) and Guy and
David (2004) for Cardiff, and for Bradford-Leeds by Wrigley et al. (2003), Fraser et al. (2012) and Gill
and Rudkin (2014). In one of the food deserts identified in Leeds, Whelan et al. (2002) found that the
locals indeed suffered from some severe accessibility issues. Gill and Rudkin (2014) and Wrigley et al.
(2003) did find that recent retail investments in the area in question had improved accessibility in the
neighborhood significantly. There, however, still seems to be a lack of access in the Leeds area in
general (both deprived and non-deprived areas), given perceived reachability issues of supermarkets
(Edwards et al., 2010). Also in other parts of the UK, food deserts were identified, e.g. in Sandwell (a
metropolitan borough covering parts of the West Midlands) (Dowler et al., 2001; Rex and Blair, 2003)
and Newcastle (White et al., 2004). Similarly in Northern Ireland some deprived urbanites report
difficulties in reaching food opportunities (Furey et al., 2001). It is, however, generally accepted that
food access in deprived neighborhoods in the UK is usually sufficient.
The literature in the UK hence draws a very clear picture. The food deserts issue is not systemic to UK
retailing, but instead is a highly localized phenomenon and, moreover, heavily contextualized. The
latter means that some types of neighborhoods suffer significantly more from inaccessibility than
others. Council estates, generally conceived as monofunctional residential areas, with very few ties
with surrounding communities, are, for example, extremely conducive to food desertification, much
more so than deprived areas embedded in the urban fabric (Clarke et al., 2002; Cummins and
Macintyre, 2002a; Guy and David, 2004). In the suburbs, on the other hand, most research, even when
it is very critical of the food deserts issues, actually indicates that the proximity of food stores is poor.
The issue of proximity thus does not depend on socioeconomic variables, but rather a center-periphery
dichotomy has established itself.

5.3. Food deserts critiques
Both in the UK and Canada the number of food deserts is low. This low prevalence is often used as an
argument to critique food deserts as a concept, with some suggesting it is a marginal and therefore
unimportant issue in Europe (Cummins and Macintyre, 2006; Kirkpatrick and Tarasuk, 2010; Pearson
et al., 2005). Given the importance of the product, within the context of a fair society, one can however
argue that the access to food retailing should be a right and therefore should be ensured for each and
every one. The theoretical underpinnings of this were discussed in depth in section 2.3.1. This right is
not necessarily absolute, and those experiencing inaccessibility due to a conscious choice, e.g. by
moving far into the periphery, could maybe be discounted. In both the UK and Canada, however, food
deserts are generally not a result of a relocation out of the urban core, but rather of moving patterns
within the urban complex, e.g. to dense but monofunctional council estates (Clarke et al., 2002;
Cummins and Macintyre, 2002a; Guy and David, 2004).
Within this framework, locating, mapping and studying food deserts is a worthwhile endeavor even
when the prevalence of such areas is low. The policy implications, meaning the ways available of
handling and solving the issue, on the other hand, differ significantly between countries where food
deserts are endemic to retailing and those where it is a highly localized issue. Where the problem is
systemic, as it is in the US, clearly severe failures in the functioning of the market exist requiring
adaptations to the system as a whole. Only thoroughgoing changes to spatial and retail planning and
programs towards more socioeconomic equality would provide a structural solution. Local
interventions have been shown to alleviate food accessibility (Song et al., 2009; Weatherspoon et al.,
2013), but given the gravity of the situation are likely to be inadequate. In the UK and Canada on the
other hand, where the problem is highly dependent on context and not systemic to retailing, local
interventions are probably sufficient to overcome accessibility issues stemming from food deserts. Of
course knowledge of where such local interventions are required needs to be produced.
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A much more substantial critique of food deserts being the dominant research agenda of food
inaccessibility in academia and policy, is that in itself the concept is reductive (McEntee, 2009; Shaw,
2006). It can be argued that the basic tenets of the food deserts concept, particularly its focus on one
parameter of immobility pertaining to a limited subgroup is heavily flawed. While the poor are heavily
at risk of being marginalized in an ultramobile society characterized by an unbundling of territorialities,
they are certainly not alone in this respect, as was shown in the theoretical framework (see section
2.2). It is all too often assumed in the literature that affluent suburbs house a homogenous group of
ultramobiles, who have no qualms traversing space even when it means scaling great distances. This,
however, seems unlikely given current socio-demographic trends. Aging in particular springs to mind,
as a major potential cause of immobility.
Western Europe, as well as most other industrialized nations, have been confronted with low birth
rates, coupled to increasingly higher life expectancies. As an indication of the magnitude of the issue,
Figure 19 displays the projected transformation of the EU-28 population pyramid between 2015 and
2080 (overlays of the 2015 age statistics have been provided for subsequent years for reasons of
clarity). Even today the graph shows a constrictive pyramid, which bulges out at the middle age
segment. As time progresses, said bulge flattens out, indicating a distinct increase in the (relative)
number of pensioners. Flanders is certainly no exception to this general aging trend. Belgium is already
the tenth oldest country in the world according to some measurements, and Flanders is the oldest
region within the nation (De Witte et al., 2012). The maps provided in section 8.1.2. show the evolution
of the number of pensioners as a percentage of the total population per Flemish municipality between
2014 and 2030. While currently a clear majority of municipalities have a population of less than 20%
pensioners, this becomes a rarity in 2030 (15 out of 308 Flemish municipalities; median=25%
pensioners; σ=4%). In large swaths of the coastal area, including Bruges and its immediate hinterland,
as well as of suburban Antwerp the share increases to 30% and over.

Figure 19: Projected evolution of the EU-28 population pyramid between 2015 and 2070 (data: Eurostat, 2016, 2014)
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This does not imply that pensioners are automatically less mobile. Decreases in personal mobility rates
occur gradually. While the ability to drive, e.g. because of not holding a license anymore, does peter
off after the age of 65, decreases occur particularly quickly passed 75 (Alsnih and Hensher, 2003;
Hensher, 2007). When I refer to the elderly in the below paragraphs, I then in particular mean the
latter group of over 75s. Potentially widespread accessibility issues then will not occur immediately,
but are likely to happen on the mid and long term. This is discussed in depth in section 2.2.1.
An oft heard narrative states that when the elderly start experiencing discomfort in their environment
they will move. In other words, they will relocate towards a more accessible location, out of their own
volition. This, however, seems doubtful. In the US and Australia data clearly shows that the suburbs
are aging rapidly (Frey, 2010, 2007, 2003; Rosenbloom and Morris, 1998; Stafford, 2009). Of course
the socio-spatial arrangements differ significantly between countries and continents, but a significant
body of research confirms that the desire to age in place is universal in contemporary society (Clark
and Deurloo, 2006; Costa-Font et al., 2009; Frey, 2010; Gilleard et al., 2007; Lord and Luxembourg,
2007; Rosenbloom, 2009; Sixsmith et al., 2014; Wiles et al., 2011).
De Witte et al. (2012) confirm this for the study area, finding that a large majority of the elderly want
to stay put, even when this becomes problematic due to unadjusted housing or living environs. Buffel
et al. (2014) find some municipal variations, but confirm that this is indeed often the case. The elderly,
and particularly the very old, i.e. the most vulnerable group, show a strong attachment to their home
and their neighborhood, places they feel comfortable and familiar with. It is thus unlikely that moving
patterns towards more accessible places would occur voluntarily.
All signs then seem to point towards severe aging in the suburbs in post-Fordist society. This puts the
research results regarding food deserts in the UK and Canada in a very different light. Few problems
regarding accessibility may exist for the poor, but what with the missing proximity of food stores in the
periphery? Indeed, the main conclusion of only non-systemic, localized and contextualized
inaccessibility may as well be false in the light of population aging, with inaccessibility probably rising
in the mid-term in the suburbs within the elderly community.
Some of the research regarding food deserts does incorporate other immobile groups. McKie (1999)
actually focused on the elderly in her research covering food accessibility in Glasgow and Inverness.
Others (briefly) point out that problems with access may also arise in relatively affluent neighborhoods
with large elderly populations (Kyle and Blair, 2007; Shaw, 2006; Wrigley et al., 2003) or due to issues
experienced by individuals dependent on public transport or who are simply non-drivers for whatever
reason (Clarke et al., 2002; Coyle and Flowerdew, 2011; Kyle and Blair, 2007; Whelan et al., 2002). In
this context Apparicio et al. (2007) and Larsen and Gilliland (2008) introduce a very useful concept,
namely potential food deserts. These are middle or higher class areas where the food environment
may give rise to inaccessibility, i.e. proximity is not ensured. If local inhabitants struggle in some way
with immobility or if local mobility rates would drop, problems with food accessibility are likely to arise.
In general, however, references to any other form of immobility not born out of poverty are at best a
side note. The dominance of the food deserts paradigm has thus meant that research into other
sources of food inaccessibility has been relegated to the background, even though these other sources
of inaccessibility may be more important in terms of scale when taking into account current
demographic evolutions.

5.4. Conclusions and implications for Flanders
This chapter was the first to fully focus on access to food retailing. The literature on food deserts, i.e.
deprived urban neighborhoods where residents do not have sufficient access to a wide variety of
foods, was studied and reveals the potential impact of food inaccessibility on today’s society.
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Examining the food deserts literature further, two different food retailing landscapes could be
distinguished. In the US food deserts are seemingly systemic to retailing. The ubiquitous nature of the
issue is likely due to large socioeconomic inequalities. The purchasing power of different groups thus
differs significantly, making some highly investable, while making others insignificant from a business
profit point of view. This inequality has become anchored in geographic space in socio-spatial
configurations of urban poverty and suburban wealth. Retail planning at the same time was
unrestrictive, and retailers followed the affluent market, leaving food deserts in their wake.
The United Kingdom and Canada, on the other hand, house far fewer food deserts. It is a highly
localized and contextualized issue in both countries, shaped mostly by the built environment. Access
or inaccess depends on the location within the city region, i.e. urban or suburban, with the latter
generally lacking the proximity of food stores, rather than on socioeconomic variables. As poverty is
mostly an inner-city phenomenon, most deprived neighborhoods actually enjoy greater food store
proximity than more affluent localities. Differences with the US can be explained by stricter retail
planning and less inequality, meaning even deprived areas can constitute a profitable market.
Academic research on food inaccessibility clearly focuses on food deserts. This reduces the issue of
inaccessibility to one group struggling with mobility (McEntee, 2009; Shaw, 2006). Given current and
future demographic evolutions, aging in particular, this sole focus on poverty and inaccessibility seems
reductive. Particularly low-density, monofunctional suburban developments have been shown to age
rapidly. These areas are often potential food deserts, so when mobility rates drop, inaccessibility may
occur.
The repercussions of this literature review for Flanders are clear. Belgium is a more equal society than
any of the other nations discussed in this chapter. Income distribution and poverty parameters indicate
that the country is generally amongst the fairer member states of the OECD (2016). Economic growth
is generally shared by the population, resulting in a thriving middle class (Marx and Verbist, 2018),
much more so than in any of the other countries discussed in this chapter (Nolan, 2018). Similar to the
US, the UK and Canada, deprivation is typically an inner-city phenomenon, while suburbs are usually
affluent (Kesteloot, 2005). General spatial and retail planning has been more restrictive than in the US,
but generally encountered similar problems to Canada and the UK (see Chapter 4). Given these
parameters it is very likely that food deserts might not be systemic to Flemish food retailing. The
prevalence of such deprived neighborhoods with poor food accessibility will likely be low and mostly
limited to areas where poverty has suburbanized, e.g. garden cities, modernist council estates and
neighborhoods within or adjacent to industrial developments. This will be further investigated in
following chapters.
Also in Flanders, the elderly are probably more likely to be confronted with inaccessibility than the
deprived. A substantial number of these elderly citizens already live and probably will remain living in
low-density, monofunctional residential environments in the suburbs, typically environments with few
or no food stores nearby. Also in Flanders the number of pensioners will rise steeply and given the
drop in mobility related with age (particularly the over 75) and taking into account their current (and
future) living arrangements, it is indeed very likely that food inaccessibility problems may arise within
this demographic in the future. In what follows I will therefore not just focus on food deserts, but will
also research other potentially immobile groups.
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CHAPTER 6
Food (in)accessibility: the spatial mismatch between largescale food retailing and the residential in Flanders and
Brussels
In this chapter I continue focusing on food retailing but narrow the geographic scope of the analysis to
Flanders. It was determined that retail sprawl exists in the region (see section 4.5) and now it will be
researched whether this holds true specifically for the food retailing sector. In this chapter I will
emphasize retail floor space, while the next chapter focuses on the number of food stores. Generally,
an increase in the floor space of local shopping provisions leads to an increase of attractiveness, due
to lower price points and larger assortments. This foregoes the potentially higher perceived quality of
service and products in small stores (Huddleston et al., 2009). The dominance of large-scale retailing
in the food sector (EY et al., 2014), however, indicates that supermarkets are preferred by the average
customer. The analysis on floor space will thus indicate to what extent citizens of Flanders are able to
get to what are perceived to be attractive shopping opportunities. The question that will be answered
in this chapter is: Has retail floor space of food stores in an important way moved away from the
population in Flanders and are some socioeconomic groups more affected than others?
To see whether an unbundling of the residential and retail floor space has established itself, I will make
use of various GWR models. A non-stationary method was preferred as spatial variations in this
relationship were expected between types of areas (urban-suburban-rural) and across geographical
space (east-center-west dynamics).
While the dependent variables cover retail floor space, explanatory variables are of a demographic or
socioeconomic nature. Population will of course be a crucial parameter, as it will show the possible
unbundling between food retailing and residential patterns. Similarly, employment will be added as it
temporarily increases the number of potential customers. Other variables represent various social
groups susceptible to immobility, and therefore inaccessibility within a situation of unbundling (see
section 2.2). It will be investigated whether these groups are disproportionately confronted with
unbundling, as is e.g. the case for the poor in the US.
In the next sections, I will then first discuss in depth the differences between traditional (small shops)
and modern (supermarket) retailing, with an emphasis on accessibility. Subsequently the explanatory
variables to be used in the GWR models will be discussed and I will theorize on their relationship with
food retail floor space. The next section focuses on the design of the GWR models while the final one
is then dedicated to the actual estimation and discussion of the models.

6.1. Some thoughts on different types of stores
Before moving on to the actual analysis, it is necessarily to reflect on the idiosyncrasies of different
types of food stores. While food retailing is very complex, it can in general be divided into two
subsystems, a first comprising typically small, traditional and artisanal shops, and a second covering
multiple retailers and large-scale developments (supermarkets). As will be discussed, their (spatial)
behavior is substantially different. They should hence be treated separately in further analysis.
Before discussing these two types of retailing in depth, I will provide some definitions. In order to
distinguish between supermarkets on the one hand, and small food stores on the other, the
categorization provide by the retail data supplier, i.e. Locatus, will be used.
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Supermarkets are defined as shops specialized in, though not necessarily limited to, food retailing, with
a net retail floor space17 of at least 150m², where at least 5 different types of daily good product
categories18 are sold. Each of these categories separately should generate at least 5% of turnover, but
none of them should in themselves represent more than 50% of turnover. All daily goods combined
should, however, represent not less than 50% of turnover. This definition emphasizes variety rather
than just scale. A supermarket should be able to act as a one stop shop, where all products necessary
for a varied diet could potentially be sourced.
It could be argued that this definition potentially allows for shops with only basic food assortments
(e.g. only canned and frozen goods), and broad assortments of other daily goods, such as personal
hygiene products. An exploration of the Locatus database, however, clearly shows the category is
dominated by (inter)national supermarket chains, shops owned by regional chains and few by
independent retailers (see section 6.1.2.)19. All formulas are represented, from small urban formats to
hypermarkets. The assortments of these chain stores are well known and differ only marginally
between shops within a certain formula. While significant differences exist between supermarket
formulas, all do serve full food assortments (bakery, butchers, fresh produce, canned goods, frozen
goods, etc.) and can thus be used to source a varied diet. The only exception to this rule are the smallest
7-Eleven-style grocery stores of some chains, usually embedded in filling stations. These are, however,
not included in the supermarket category. Note that shops specialized in frozen goods are also not
included as supermarket, as they are regarded to sell only one food group, namely frozen items.
This definition somewhat deviates from the general definition used in both a scientific and
administrative context, where supermarkets are simply defined as daily goods stores of a certain size,
rather than focusing on assortments (see e.g. EY et al., 2014; Wrigley et al., 2009). The amount of floor
space varies significantly over authors and publications, leading to a rather arbitrary differentiation
(Bennison et al., 2010). The threshold used of 150m² is then on the lower end of the spectrum, but is
justified given the rise in popularity of smaller formulas that do act as full service supermarkets.
Small food stores, often also called traditional retailers, although they are almost exclusively small
scale20, are not necessarily defined by size, but also by function. They focus on one food category.
Examples include: a bakery, which primarily sells bread and baked goods, a butcher shop, which
primarily sells meat products, a greengrocer, which primarily sells fresh produce, etc.
Minisupermarkets, or convenience stores, are an exception. These abide by the same definition of
supermarkets, but have a net retail floor space smaller than 150m² (μ=58m², 1st quartile=35m²,
median=50m², 3rd quartile=75m²). Unlike supermarkets, this category mostly consists of independent
retailers (1492 out of 1543). Due to their limited size they are unlikely to function as a one stop shop,
but are complementary to specialized retailers. It is then unlikely to source all foodstuffs necessary for
a varied diet from one of these food stores, rather one is dependent on a broader network.
In what follows I will then discuss the benefits and detriments of both retail structures, but also the
crucial nuances within each one. The retail differentiations made in this chapter will be maintained
throughout the remainder of the dissertation.

17

Net retail floor space is dedicated to the actual B2C shopping experience, meaning the display of wares, cash
registers, etc., and thus does not include any potential storage or other logistical functions nor any office space.
18
E.g. bread and cereal, fruit and vegetables, dairy, meat, poultry and fish, and canned goods
19
Only 203 supermarkets are classified as independently owned, while 1978 belong to a chain.
20
For a selection of common small food stores (greengrocer, bakery, butcher shop and minisupermarket), the
average size is 41m², median size is 35m², 1st quarter is 25m² and 3rd quarter is 45m².
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6.1.1. The traditional retail landscape: small food stores
The international literature mostly ignores the contribution of small food stores in overcoming food
inaccessibility. A first issue in incorporating these retailers in the analysis is simply a lack of data, with
few databases being detailed enough to make a distinction between different types of small stores.
The Locatus data used in this dissertation, however, does allow for a differentiation of these stores in
the study area.
A more fundamental reason as to why small food stores are often ignored in academic research, stems
from the observation in American research that small food stores (i.e. convenience store) in general
do not stock a wide variety of foodstuffs, e.g. they often do not sell fresh produce (see section 5.2.1.).
Some articles do preach some caution, finding that in some areas, particularly in migrant communities,
a varied diet can be sourced from the traditional food retailing network (Bodor et al., 2008; Short et
al., 2007). A comprehensive literature review (Pinard et al., 2016) and research on an aggregated
geographical level (Moore and Diez Roux, 2006; Morland et al., 2002b, 2006; Morland and Evenson,
2009), however, seems to indicate that convenience stores are generally not well stocked.
American retailing is, however, substantially different from the retail sector in Europe, as discussed in
previous chapters. In the UK it has been shown that small shops still have a role to play even in the
current food retailing landscape. While there is a popular narrative of British high street decline (see
e.g. Oram et al., 2003; Portas, 2011; Schoenborn, 2011; Simms et al., 2005, 2002)), which is somewhat
confirmed in the numbers when adopting a post-war historical perspective (Schoenborn, 2011; Smith
and Sparks, 2000), such a trend should be nuanced. The literature shows that traditional retailing has
actually been much more resilient and robust in the face of modern, large-scale retailing competition
than first thought (Reynolds, 2017; Smith and Sparks, 2000; Wrigley et al., 2009a; Wrigley and Dolega,
2011). Similar observations can be made for other European countries, where particularly in the
southern half of the continent traditional small scale retailing has persevered, while this is true to a
lesser extent in the north (Coca-Stefaniak et al., 2005; EY et al., 2014; Flavián et al., 2002; Tordjman,
1994) and in Canada, where small, specialty retailers are actually gaining popularity once again (BlayPalmer and Donald, 2006).
Of course, a vibrant small store network does not necessarily mean that such retailers carry fresh
produce. Indeed, Wrigley et al. (2009a) indicate that the number of greengrocers is declining quickly
in the UK. Evidence, however, shows that the traditional product borders between independent
retailers have been blurring. Convenience stores, a growing sector (Wrigley et al., 2009a; Wrigley and
Dolega, 2011), for example, often carry a good selection of fruit and vegetables (Adams et al., 2012;
Cummins et al., 2009; Dawson et al., 2008; Department of Health, 2010; Guy and David, 2004; Scottish
Executive, 2007). Although not all such shops have taken to the new regime, those that are located in
areas where supplies of fresh produce have dwindled, where needs are thus greatest, offer a
disproportionally large selection of high quality fruit and vegetables (Cummins et al., 2009; Dawson et
al., 2008). In many localities the network of small food stores then still functions as an alternative to
supermarkets.
Small stores do have intrinsic disadvantages. Lacking economies of scale and supply chain economies
(the benefits of being part of a larger company), small independent retailers are often substantially
more expensive (Adams et al., 2012; Bell et al., 1997; Chung and Myers, 1999; Cummins and Macintyre,
2002a; Dawson et al., 2008; Furey et al., 2001; Guy, 2004; Guy and David, 2004; White, 2007). Adams
et al. (2012), in a study covering the northeast of England, estimate for fresh fruit and vegetables a
price increase of, on average, 10% when comparing convenience stores and supermarkets. Some
exceptions do exist, where specialty stores such as greengrocers have competitive pricing structures
(White, 2007), but in general shopping at small shops means significant price hikes. At the same time
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the assortment on offer is smaller and less diverse, even in stores which offer a good variety (Caraher
et al., 1998; Cummins and Macintyre, 2002a; Dawson et al., 2008; Guy, 2004; Guy and David, 2004;
Smith and Sparks, 2000). Generally, one would be dependent on a broad network of several small
stores to fulfill food variety needs. Food shopping in small stores compared to supermarkets will
therefore almost always lead to certain reductions in welfare (Dawson et al., 2008).
Small food stores, however, also do have distinct benefits. Most important in the light of this
dissertation are the benefits in terms of proximity (Bell et al., 1997; Caraher et al., 1998; Clarke et al.,
2002; Guy, 2010; Guy and David, 2004; Lang and Caraher, 1998). The locational choice options of small
food stores are limited. They need to be located in city, town or neighborhood centers simply because
their range values are very small, as the perceived utility of smaller stores is typically lower (Reutterer
and Teller, 2009). On the other hand, threshold values are also very low, meaning that small food
stores can nestle anywhere in residential patterns and follow population dispersion trends. In other
words, and to surmise, their customer base is not willing to travel very far and exactly the nearness of
the shop is the main selling point. Smith et al. (2010), in a study covering the whole of Scotland
comprising all stores selling produce, certainly find that travel distances to small shops are on average
much lower than to larger retailers. Caraher et al. (1998), and Lang and Caraher (1998) similarly
conclude that low-income families are more dependent on local stores (which are nearby) than the
affluent, who can shop further afield. Despite important disadvantages (choice and price being the
most important) small food stores thus do hold important benefits in terms of accessibility and should
therefore be included in the analysis.
There is one major exception to this rule of embeddedness, where small shops settle near a pole of
attraction, often a supermarket. Some synergies then exist between traditional and modern retailing
(Wrigley et al., 2009a), with customers being attracted by the perceived higher product and service
quality of artisanal retailers (Huddleston et al., 2009), while they can still benefit from the convenience
offered by supermarkets. Given the attractiveness of supermarkets, these retail parks are not
necessarily located within residential patterns. While this form of food retail mixing is common in some
countries, such as the Netherlands, Scandinavia and Germany, it is rare in Flanders. Food retail parks
emerge within certain planning initiatives, i.e. a supermarket is allowed to be built only when
colocation with traditional retailing is achieved. Flemish planners have been reluctant to impose such
conditions.
In total 8570 small shops in Flanders were selected for further analysis, indicating that the sector has
been resilient in the face of modern retailing. These stores mostly include bakeries (n=3398), butcher
shops (n=2294), minisupermarkets (n=2026) and greengrocers (n=563). Additionally, 289 fishmongers
were selected. Other small food stores, such as liquor or cheese stores, were ignored in further
analyses simply because they do not add much towards food variety. The location patterns of these
shops are presented in Figure 20 for the region in and around Ghent. They obviously prefer to settle in
city, town and neighborhood centers. Even very small settlements often have one or a few shops. This
emphasizes the importance of traditional food retailing in terms of proximity.
Just like in the UK, the number of greengrocers is relatively low. This would theoretically hamper the
ability of the traditional food retailing network to provide customers with a full variety of food items.
As explained above, however, in the UK convenience stores (minisupermarkets) largely took over the
role of greengrocers. Traditional retailers, moreover, have become very diverse in recent times. Some
shops diversify their product range while others specialize, ethnic stores offer different products and
are generally cheaper while progressive retailers focus on authenticity and sustainability and are often
expensive, etc. The data, however, does not allow to diversify further on price or product range. This
caveat should be kept in mind during further analysis.
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Figure 20: The location of different types of small food stores in the Ghent area (data: Locatus, 2015)

Figure 21: The market share by turnover of supermarkets (>400m²) in the edible groceries market in the EU in 2011 (based
on EY et al., 2014)

92

6.1.2. The modern retail landscape: supermarkets
Large-scale food retailing has proven to be a very attractive option for most consumers. Economies of
scale have led to lower food prices while economies of scope mean supermarkets act as a one stop
shop. Large-scale food retailers have clearly become the dominant player in the EU groceries market.
This becomes obvious from Figure 21 where the share of supermarkets in the total grocery market is
represented for every EU member state in 201121. Belgium has one of the highest market penetrations
of large-scale retailing in Europe (83% of the food market compared to the 62% European average).
While supermarkets thus have clear advantages, they do have one distinct disadvantage in terms of
access: due to their land coverage, real estate and transport (delivery and customer parking) demands
it will often be very difficult to house them in the traditional retail core, meaning they are important
propagators of retail sprawl. This has, however, somewhat changed in recent times, with supermarket
chains starting to diversify in smaller formats. This evolution started already in the 1990s in the UK, as
a reaction of multiple retailers to spatially restrictive town center first policies, but also to diversify
their portfolio towards more urban markets and compete with emerging hard discounters (Elms et al.,
2010; Hallsworth and Bell, 2003; Hood et al., 2016; Schoenborn, 2011; Smith and Sparks, 2000; N.
Wrigley, 1998; Wrigley, 2010). These smaller formulas have also emerged in other European countries
and are a regular feature in the urban food retailing landscape of the Flemish region.
Due to their smaller size, it is much easier to fit these formats into the urban environment. This is also
necessary as they are less attractive than large-scale developments. While small formulas are still
convenient (full assortments) and benefit from network economies22 (Schoenborn, 2011; Smith and
Sparks, 2000; White, 2007), they will often be more expensive than large stores, though often still
cheaper than independent shops (Guy, 2004; White, 2007).
An overview of the supermarket sector in Flanders has been provided in Figure 22. Flanders counts
2181 supermarkets, 1250 of which belong to a group of three dominant chains (Colruyt, Carrefour and
Ahold Delhaize)23. Deep discounters Aldi and Lidl own 446 supermarkets, and Louis Delhaize a further
114. Only 203 supermarkets are owned by independent retailers. The region counts relatively few
hypermarkets, with only Carrefour (n=23) and Makro (n=4) focusing on this market. Apart from a large
number of midsized supermarkets, the region also obviously counts numerous small formats.
Figure 23 provides an overview of the locational behavior of the dominant retailers and of the deep
discounters in Ghent and surroundings. The major chains do not seem to show significantly different
behavior and will therefore not be treated separately in further analysis. The historical center of Ghent
counts several small formats, but very few mid-sized supermarkets. The latter tend to gravitate
towards the edges of residential developments, often alongside arterial roads. This does not just apply
to the city of Ghent, but also to the neighboring municipalities. The two Carrefour hypermarkets in the
area are located quite far away from the city center, really on the edge of the built-up area of Ghent.
As such this is a confirmation of the discussion on the general retail landscape in Flanders (see section
4.5.5.), where retail sprawl exists, but not beyond the borders of the built-up area.

21

Data for Malta was not available and Croatia was not yet a member state.
The benefits of being part of a large retail consortium, which include supply chain benefits (e.g. volume
discounts and consolidation of transport) and increased access to finance.
23
Some Spar supermarkets do not operate under the Colruyt umbrella. As no information is available on which
do and which do not, this distinction is further ignored.
22
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Figure 22: Supermarket formulas by size, organized by the major supermarket groups active in Flanders (data: Locatus,
2015)

Figure 23: The location of the different formulas of the major supermarket groups active in Flanders in the Ghent area
(data: Locatus, 2015)
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Aldi and Lidl seem to be applying a double strategy, with some investments in traditional centers,
though mostly focusing on arterial road locations, at the edge of residential developments. These hard
discounters certainly do not limit themselves to urban deprived neighborhoods and clearly diversify,
also investing in e.g. the affluent suburbs. Such trends have also been described in the UK (Thompson
et al., 2012).
In this chapter small food stores and supermarkets will be treated separately. It can be expected that
spatial trends will be very different between these diverse retailing systems. Indeed, while one is
expected to sprawl to a certain extent, the other one is still embedded in residential structures. When
not treated separately trends in traditional food retailing would almost completely be ignored, given
that the (combined) floor space of small food stores is negligible compared to that of big box
developments. Some of the unique benefits of small food stores would be obfuscated.

6.2. Demographic and socioeconomic variables and their potential
influence on the retail landscape
In this section I will discuss the independent variables added to the models that will be estimated in
section 6.4. I endeavor to explain why it is important to add these variables within the light of the
theoretical framework, referring in particular to the various sources of immobility (see section 2.2).
Such people are more susceptible to inaccessibility due to increases in travel distance. Descriptive
statistics of these variables will be added in section 6.3.3.
Population
Classical retail theory would suggest that the most populated areas also hold the greatest number of
stores and are also the most diverse. As explained in depth in Chapter 3, however, in modern retailing
threshold and range values have changed, meaning that particularly big box developments are able to
settle in the urban fringes. Research in the UK in this regard has enough history to assess how range
values have evolved over the past few decades. According to Bowlby (1979) and Guy (1985) average
one-way travel distances for groceries were about 1.5km. Note that this research already takes place
quite a while after the introduction of hypermarkets in the UK in the mid-1960s (Guy, 2007), but before
the widespread liberalizations of the 1980s which instigated widespread retail sprawl (see section 4.3).
By the early 2000s one-way grocery store travel distances had increased with sixty to seventy percent
(Social Exclusion Unit, 2003). This number was more or less confirmed by White et al. (2004) for
Newcastle and surroundings, finding that one-way grocery travel distances in an urban environment
had increased up to 2km on average and up to 3.25km in rural and suburban areas.
For Flanders no information is available on the length of grocery trips. Boussauw et al. (2012) find that
the average one-way shopping trip in Flanders is between 3.75km and 6.2km for cities and rural areas
respectively. This overestimates the average length for grocery shopping trips, which are generally
substantially shorter.
One can then conclude that shopping does not necessarily happens at or near the place of residence,
but that the freedom of location for grocery stores is similarly far from absolute (Kulke, 2006; Reimers
and Chao, 2014; Swoboda et al., 2013). The actual analysis will provide an answer to whether the
centrifugal or rather the centripetal forces driving retail location prevail, and whether there are major
differences between multiple retailers and small, traditional stores and between area types and
regions. In other words, has an unbundling occurred, where has this happened and is this applicable
to all types of shops?
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Employment
Jobs temporarily inflate the number of potential consumers and the positive influence of employment
on retail has been discussed and confirmed in the literature (Shields and Deller, 1998; Verhetsel, 2005;
White et al., 2004). It may therefore be expected that areas with a high office density have a relatively
high density of shops. On the other hand, this may be less so for industrial employment centers where
employees are spread over larger areas. Moreover, in large industrial estates, e.g. major sea ports,
very little space will be available for retail developments. Such developments would in many cases also
be in conflict with spatial planning24.
% pensioners
A first socioeconomic variable that will be added to the models is the percentage of pensioners. As
argued in section 2.2.1, particularly from the age of 75 onwards personal mobility rates start to decline.
At the moment this group aged 75 and over is still relatively small percentagewise and the variable %
pensioners is dominated by the younger bands, i.e. the baby boomer generation currently reaching
retirement age. This, however, of course also means that the percentage of the population over 75 is
set to rise quickly in the short to mid-term. An unbundling between retail and the % pensioners than
does not automatically lead to inaccessibility immediately but given aging in place trends (see section
5.3.) is an indication of where issues with accessibility may arise in the future.
The relationship between age and the local retail landscape is probably mostly correlative, but some
causative reasons can be found for why a location with a high percentage of pensioners is less
attractive for retailers. For one, they tend to spend substantially less on daily goods than average (Vyt,
2008; White et al., 2004).
Income
The median income will be included as a proxy for poverty. Again, poverty is an important source of
immobility (see section 2.2.2) and dominates the research agenda on food accessibility (see Chapter
5). In particular the relationship between poverty and large-scale retailing is an interesting one, with
the poor naturally being more price sensitive. The relationship between poverty and the local food
environment is certainly not just correlative, but also causative. In the US multiple retailers clearly
avoid deprives areas in favor of more attractive markets in the periphery (see section 5.2.1). Whether
this negative relationship materialized in Flanders, however, is less certain, given that it is a much more
egalitarian society. Some evidence, on the other hand, certainly does suggests that also in Europe and
Flanders in particular, income significantly impacts shopping patterns (Campo et al., 2000; Verhetsel,
2005; White et al., 2004).
Ethnicity (% non-European foreigners)
A final socioeconomic variable added to the model, which was also identified as an important source
of immobility in the theoretical framework (see section 2.2.2), is ethnicity. This covers non-western
immigrant groups. Similar to the income variable, a causal relationship can be assumed. As shown in
Chapter 5, retailers in the US seem to actively avoid ethnically diverse neighborhoods. Again, the study
region is much more egalitarian than the US, meaning this often economically vulnerable group still
constitutes a potentially important market. Moreover, migrants in Europe, particularly from Turkey,
Morocco and other Mediterranean cultures, tend to be more entrepreneurial than the autochthonous
population (Baycan-Levent and Nijkamp, 2009; Crul and Vermeulen, 2003; Sahin et al., 2011; Volery,
2007). This was also confirmed in the study region, in particular for the city of Antwerp, by Lens and

24

This only holds for truly industrial estates. Retail, including large-scale food retailing, is a common occurrence
in business parks.
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Michielsen (2015a, 2015b). Ethnic entrepreneurship may constrain the negative effects of multiple
retailers opting for the, for them more attractive (Verhetsel, 2005; White et al., 2004), markets in
suburbia.
It was decided to focus on foreign nationals, rather than on ancestry. First, because this data is readily
available. Second, expanding the definition raises many questions, e.g. when does one make the switch
between being allochthone and being autochthonous? Third, it are particularly newcomers that open
small food stores (Lens and Michielsen, 2015a, 2015b). The very limited chances available to them on
the regular labor market push them towards this type of entrepreneurship. Migrants with a longer
history in the country have greater access to jobs, and if they remain entrepreneurs often graduate to
other sectors, such as services for companies or intellectual professions. The number of newcomers is
therefore useful to assess ethnic entrepreneurship. In practice the variable will be operationalized as
the percentage West-Asians (mostly Turks), North-Africans (mostly Moroccans) and Sub-Saharan
Africans (mostly Congolese) in a spatial unit. It was decided to focus on these ethnicities as they tend
to be more active in the food retail sector.
This of course does not include all possible demographic and socioeconomic variables influencing
mobility. Gender and disability are obvious omissions (see section 2.2). Such variables are withheld
from the models since they are more or less spread over space equally. Indeed, it can be assumed that
for any area, the number of women will not differ significantly from the 50 percent mark. In some way
their relationship with the local food environment is therefore captured by the population variable. I
will not discuss these groups further in the remainder of this dissertation, leaving such analyses for
specialized research.

6.3. Data and Methodology: design of the GWR model
In this section I will provide information on the data sources of the above mentioned dependent and
explanatory variables. Subsequently I will expand upon why the GWR model is the preferred method.
Finally, I will discuss some adjustments to the general GWR model and the data in order to optimize
the results and provide some descriptive statistics of the variables. The models will take into account
both Flanders and the Brussels Capital Region to take into account edge effects.

6.3.1. Data
Data for the demographic, employment and socioeconomic variables discussed above (see section
6.2), was collected for Flemish census tracts and on the neighborhood level in the Brussels capital
region. Neighborhood data was used in Brussels because information on ethnicity and pensioners was
not freely available on census tract level. Of course, these neighborhoods are generally larger than
census tracts. Theoretically, this may lead to mismeasurements during modelling. However, due to
there being too many empty sectors (without retail), census tracts and neighborhoods will be
recalculated to perform the analysis, as will be discussed in section 6.3.3. This issue will then solve
itself.
Data on the dependent variables, i.e. net shopping surfaces of small food stores and supermarkets,
has been provided by Locatus (2015). For Belgium, it is simply the only reliable source available for
retail in general and retail surfaces in particular. The data is regularly updated and sizes are obtained
by onsite measurements, meaning data accuracy is high. Floor surface will be summed per census tract
(Flanders) and per neighborhood (Brussels) for supermarkets and small food stores separately.
Data for the exploratory variables was collected from several different sources. Median income
statistics and information on the number of inhabitants per census tract are available via STATBEL
(Statistics Belgium, FOD Economie, 2015) for both Flanders and Brussels. For Brussels population
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statistics are summed over the appropriate neighborhoods, while for median income a weighted
average is calculated. The most recent data applies to the year 2011. Recent data for Flanders on the
percentage of pensioners and on ethnicity is available via the ruimtemonitor (space monitor, SADL KU Leuven, 2015), which applies to the year 2010. The data on ethnicity covers the population share
of foreign nationals. In particular data on West-Asians (in casu mostly Turks), North-Africans (in casu
mostly Moroccans) and Sub-Saharan Africans (in casu mostly Congolese) was extracted. These
population groups tend to be amongst the most vulnerable to immobility, but at the same time are
linked to increased entrepreneurship in food retailing. The Brussels neighborhood monitor provides
similar data for the year 2012 for the Capital Region (BISA, 2015). The percentage of pensioners,
interpreted here as the share of the population over 60, is available via the same sources, for the same
year, for the same geographical areas (BISA, 2015; SADL - KU Leuven, 2015).
Data on employment, finally, is sourced from the Federal Mobility and Transport administration, and
more in particular from the federal diagnostics on commuting (FOD Mobiliteit en Vervoer, 2008). The
database provides workplace information for employers with more than one hundred employees as
point data for every local branch with over thirty staff. The database has been described by Vanoutrive
et al. (2010). The total local workforce will be summed per census tract (Flanders) and neighborhood
(Brussels).

6.3.2. Theoretical methodology
The goal of this chapter is to determine whether a spatial mismatch between general population
patterns and retail floor space has established itself. It is assumed that this relationship is subject to
severe spatial non-stationarity, i.e. it fluctuates over space. This may, first, be due to differences
between area types. Differing morphologies of urban, suburban and rural areas are likely to have an
influence on locational decisions. Similarly, cultural differences between area types, particularly
between the rural and the suburban, may determine the local food landscape. I hereby refer to, for
example, the local embeddedness of the entrepreneur (Kalantaridis and Bika, 2006; Lee et al., 2005;
Ray, 1998), and the local store being part of daily life. The sense of community and mutual trust
characterizing rural social networks (Falk and Kilpatrick, 2000) may give a boost to local traditional
retailers, in turn influencing the retail landscape. In suburbs, on the other hand, identification with the
own municipality is weak and social contacts are much more fleeting (Lupi and Musterd, 2006). In a
similar vein, cities are much more ethnically diverse than suburbia or the rural. Ethnic
entrepreneurship may lead to local changes in the retail landscape.
Second, the relationship between population patterns and retail floor space may be influenced by
differences between geographical areas of Flanders. For one, there are again cultural differences, as
for example discussed by Reynaerts (2013), where it is shown that the West-Flemish are particularly
entrepreneurial, while the opposite is true for Limburg. Second, there are also geographical variations
in spatial development. The eastern Limburg province developed quite late compared to the rest of
Flanders. A well-known result is that housing is much older in the west than in the east (Thomas et al.,
2011; Vanneste et al., 2008, 2007; Vanoutrive and Cant, 2018). This is exemplified in Figure 24 where
for the period 1962-2015 the number of residential new builds is compared to the number of
renovations, light yellow municipalities having more of the latter and dark brown areas having
substantially more of the former. It will be significantly easier to settle a (large) shop within modern
housing patterns than within (very) old ones.
Global models fail to incorporate such spatial variations, since coefficients are only estimated once for
the entire study region (Fotheringham et al., 2003, 2000; Zhang et al., 2005). Similar issues exist with
more advanced models, such as spatial auto regression (Cliff and Ord, 1981), which explicitly take into
account spatial clustering and autocorrelation, but do not allow to estimate local effects and
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correlations (Zhang et al., 2005). It are, however, exactly these local estimates which are of interest to
this dissertation, as they allow to pinpoint locations of possible inaccessibility.

Figure 24: The number of residential newbuilds compared to the number of renovations in the Flemish Region for the
period 1962–2015 (Natural breaks – Jenks) (Vanoutrive and Cant, 2018)

Several types of models do allow for such differentiation, these include: multilevel modelling (MM),
spatial expansion modelling (SEM) and geographically weighted regression (GWR). While all allow for
local estimations of coefficients, it was decided to work with GWR, as will be argued below.
MM (Goldstein, 2011; Hox, 2002) (see section 4.5.3.3.) allows for independent variable coefficients to
fluctuate, but it is necessary to indicate where such fluctuations will occur a priori (Fotheringham et
al., 2003, 2000). This would be a rather rough operation given that spatial variations have many
sources. For this reason, other methods are preferred.
SEM (Casetti, 1997, 1972; Jones and Casetti, 1992) was used by Páez et al. (2010) in similar research
into the location and accessibility of food stores. The method uses a mathematical function to let
coefficient estimates vary across space. Similar problems as encountered by MM exist, as the location
of fluctuations has to be predefined (Fotheringham et al., 2003, 2000; Fotheringham and Brunsdon,
1999). Furthermore, given that complex spatial patterns are expected to exist across the study area, I
find this method to be suboptimal for this study. Indeed, if fluctuations are haphazard and uneven it
will be neigh on impossible to define the distribution accurately (Fotheringham et al., 2003, 2000;
Fotheringham and Brunsdon, 1999). As such, other methods are again preferred.
The issues discussed can largely be prevented by using GWR (Brunsdon et al., 1998, 1996). While, to
my knowledge, GWR has not been used to assess the accessibility of food opportunities, it has been
applied to assess the location factors of different types of services, showing promising results (see e.g.
Mayers et al., 2012; Ozuduru and Varol, 2011; Wheeler et al., 2006). This method allows for a local
estimation of coefficients by running several regression analyses only taking into account areas within
a certain bandwidth. The bandwidth can be adjusted in order to optimize the results, e.g. by
minimalizing the AICc (Nakaya et al., 2005). The difference between a regular linear regression (OLS)
and a GWR is then shown in Figure 25. In the OLS on the left, parameters are estimated once, taking
into account the whole study area. Coefficients are thus appointed one constant value. On the right,
in the GWR, a set of coefficients are estimated for each subdivision separately, only taking into account
near subdivisions according to a distance decay function (e.g. a nearest neighbor approach with queen
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contiguity 1 as indicated in gray on the figure). Coefficients thus vary over space, without first having
to define where and how these fluctuations may occur.
A. OLS

B. GWR

Figure 25: A comparison between OLS and GWR

Mathematically, an OLS of the following form:
𝑦 = 𝛽 + 𝛽 𝑥 + ⋯+ 𝛽 𝑥 + 𝜀
can simply be rewritten as follows (Nakaya et al., 2009):
𝑦 = 𝛽 (𝑢 , 𝑣 ) + 𝛽 (𝑢 , 𝑣 )𝑥 + ⋯ + 𝛽 (𝑢 , 𝑣 )𝑥

+𝜀

Hence, coefficients are estimated locally, rather than globally, (ui,vi) referring to the geographic
coordinates of the subdivision. Similarly, y and [x,…,xn] remain constant over the two equations, they
are simply localized. β is estimated corresponding a weighted least squares function, to wit (Nakaya et
al., 2009):
𝛽 = (𝑋 𝑊(𝑢, 𝑣)𝑋)(

)

𝑋 𝑊(𝑢, 𝑣)𝑌

where β represents the vector of coefficients, Y the vector of observed values, X a matrix of values of
xn and a column of ones, and XtX the covariance matrix. W, finally, is the weights matrix used for the
distance decay function, determining which areas around location (u,v) will be used in the local
regression and to what extent. In practice, the amount of retail floor space is, for example, likely to
increase if census tracts in the surrounding areas comprise a large number of inhabitants. As they need
to travel further, the share of these inhabitants being a customer is probably smaller than the share of
the local population frequenting the store. The distance (from this point onwards called the
bandwidth) within which a store still attracts customers is a matter of some contention. It is likely,
though, that the willingness to travel differs significantly between small food stores and supermarkets.
As a special case, the whole study area can be integrally incorporated in the weights matrix, which
would return the general OLS results.
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If the weights matrix is then defined to be too inclusive, local differences will be lost. Being too
exclusive, on the other hand, could lead to unreliable and/or unstable estimates, as the number of
observations drops, or they become too similar. The optimal bandwidth can be deduced by running
the model over several iterations while trying to minimize the AICc (corrected Akaike Information
Criterion, see Hurvich and Tsai, 1989) (Nakaya et al., 2005). The logic behind the bandwidth should
also be taken into account, as there will be a maximal distance people are willing to travel to a retail
opportunity. Particularly in the case of small, traditional food stores this distance will be rather limited.
This will be further discussed in the next section.

6.3.3. Practical methodology: issues with the theoretical GWR model and
the creation of a new spatial typology
Some issues, however, emerge by simply applying the above described method to the available data
on Flemish census tracts and Brussels neighborhoods. Most importantly there seemed to be severe
problems with autocorrelation. The issue could be reduced to the dependent variable, i.e. retail floor
space. There simply appeared to be too many observations with a zero value, i.e. too many census
tracts and neighborhoods simply have no food stores (supermarkets and small food stores combined).
This is not entirely surprising given the detailed nature of the spatial typology. Zero observations are
not necessarily an issue, it is just that they are spatially clustered in rural areas, meaning there was
insufficient local variation in shopping floor surface to perform local regressions. The issue is resolved
by grouping some sectors together.
In order to do this, I made use of the AZTool (Cockings et al., 2011; Cockings and Martin, 2005; Martin,
2003, 1998; Martin et al., 2001), which makes use of the automated zoning procedure (Openshaw,
1977; Openshaw and Baxter, 1977; Openshaw and Rao, 1995). It allows to reduce N areas to M (with
M being smaller than N) based on one or more characteristics.
Given the issue was simply the large number of zero values for the dependent variable, it was decided
to group census tracts and neighborhoods based on shopping floor space. Several iterations were
tested, setting respective targets of 500m², 1000m² and 1500m² surface area (both small food stores
and supermarkets) for every sector M. A high tolerance for deviations was allowed to prevent the
creation of very large sectors in scarcely inhabited areas and prevent unnecessary clustering in urban
areas. The preferred iteration was chosen on the basis of test runs of the GWR model, using all
identified independent variables and a combination of supermarket and small food store floor space
as the dependent variable. The ideal retail floor space target should allow enough clustering to prevent
autocorrelation issues, but at the same time it should be minimized in order to still be able to assess
local fluctuations of coefficients. In other words, enough spatial detail should be maintained.
From the preliminary testing results, all iterations, independent of the goals set, seem to largely solve
autocorrelation issues. Setting a goal of 1500m² per spatial unit leads to the largest ideal bandwidth
(7219m; based on the lowest value for the AICc). This is significantly higher than for the other
iterations, to wit 6188m for the 500m² goal and 5361m for the 1000m² goal. Using the 1500m²
iterations than signifies a greater loss of local spatial variations. Based on these preliminary results,
setting a goal of 1000m² then seems ideal, as it allows for a more detailed analysis than when using
the 500m² goal. This seems somewhat counterintuitive. Indeed, fusing fewer census tracts and
neighborhoods should allow for more spatial refinement. However, for the latter analysis simply too
many zero values remain, meaning there is still too much autocorrelation, leading hence to a greater
bandwidth to cope with such issues.
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Figure 26: Comparison of Flemish census tracts (A) and the new spatial typology (B) calculated using the AZ-tool (goal:
750m² total shopping floor surface) in the center of Antwerp

Spatial
units
new
typology
145
2273

Census
NeighborTypologies
tracts
hoods
(Flanders) (Brussels)
# units

8964

Min km²

≪0.01

0.05

0.02

0.33

0.49

0.85

0.61

0.79

2.98

1.52

1.29

7.81

Max km²

44.71

17.90

77.42

Average
km²

1.51

1.12

6.03

1st quartile
km²
Median
km²
3rd quartile
km²

Census
Neighbortracts
hoods
(Flanders) (Brussels)

Min
inhabitants
1st quartile
inhabitants
Median
inhabitants
3rd quartile
inhabitants
Max
inhabitants
Average
inhabitants

Spatial
units
new
typology

0

0

0

207

2501

1406

694

7427

3212

949

11612

4085

7244

21484

21484

483

7471

3211

Table 15: Comparison of Flemish census tracts and Brussels neighborhoods to the newly calculated spatial typology

As the optimal bandwidths are, however, reasonably similar, a fourth target of 750m² total retail floor
space per spatial unit is tested. The optimal bandwidth is then further reduced significantly to 3458m,
and it was therefore decided to continue with this last spatial typology. The difference between
Flemish census tracts and the new spatial units is shown in Figure 26 for the center of Antwerp (little
changes for the Brussels Neighborhoods – a full overview map of the change in spatial units has been
added in Annex 2). The key numbers of the transition have been provided in Table 15. As shown, the
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number of spatial units in the newly calculated typology has been reduced from 9109 (8964 Flemish
census tracts25, and 145 Brussels neighborhoods) to 2273.
The average surface area and the average number of inhabitants of a new spatial unit has clearly
increased significantly. The average number of inhabitants in a Brussels spatial unit is still substantially
larger, but this is logical given that Brussels is by far the biggest and densest city in Belgium. Overall,
the spatial units across urban areas are now much more similar than before aggregation. In the new
typology the difference between Flemish census tracts and Brussels neighborhoods has thus been
minimized.
When using a new typology, the model variables naturally must be recalculated. New retail floor
spaces, populations and number of jobs are the result of a simple summation over aggregated tracts.
For the variables median income, ethnic diversity and percentage of pensioners a weighted average
was calculated based on the number of inhabitants of the underlying census tracts and neighborhoods.
Descriptive statistics of the variables within these new spatial units are provided in Table 16.
Spatial typology: aggregation of Flemish census tracts and Brussels neighborhoods using and automated
zoning procedure with a target of a total retail floor space of 750m² (# new spatial units = 2273)
1st
3rd
Median
Average
Source
quartile
quartile
Dependent variables (net retail floor space – m²)
Small food
45
134
280
209
Locatus dataset (2015)
stores
ln
3.81
4.90
5.63
4.35
Supermarkets
0
550
1180
920
Locatus dataset (2015)
ln
0.00
6.31
7.07
4.87
1st
3rd
Median
Average
Source
quartile
quartile
Independent variables
Population
1406
2488
4084
3212
Statistics Belgium (FOD Economie, 2015)
Ln
7.25
7.82
8.31
7.72
Federal diagnostics on commuting (FOD
Employment
0
108
427
479
Mobiliteit en Vervoer, 2008)
Ln
0.00
4.68
6.06
3.77
Median
21516
23523
25136
23239 Statistics Belgium (FOD Economie, 2015)
income
Ethnicity (%
Flanders: Space monitor (SADL - KU Leuven,
non-European
0
0
1
1
2015), Brussels: Brussels neighborhood
foreigners)
monitor (BISA, 2015)
Ln
-1.61
-0.58
0.24
-0.65
Flanders: Space monitor (SADL - KU Leuven,
% pensioners
21
24
27
24.00
2015), Brussels: Brussels neighborhood
monitor (BISA, 2015)
Table 16: Descriptive statistics of the variables used in the GWR models

As can be deduced from Table 16, a significant number of spatial units still do not have any
supermarket floor space. These spatial units are, however, spread out over the study region and do
25

The Flemish municipalities Voeren and Baarle-Hertog were not included in the recalculation of census tracts,
nor will they be in the later analysis. They (for a large part) do not border the rest of Flanders or Brussels,
restricting the options for the distance decay function.
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not lead to modelling issues anymore. While more spatial units at least house some small food store
floor space, it is clear that the presence of even a single supermarket leads to a very substantial
increase in the total amount of floor space. Given that both the small food store and supermarket data
are significantly skewed they are normalized using the natural logarithm. The same is true for the
independent variables population, employment and ethnicity. Note that for a majority of spatial units
the % of non-European foreigners from West-Asia or Africa is less than 1%. This could be expected as
immigration is mostly limited to the major cities, where percentages increase to as much as 20%.
Possible positive correlations will then likely appertain only to urban areas. GWR should be able to
handle this spatial variation quite well.

6.4. GWR modeling: estimating local unbundling trends
In this section I will estimate the GWR models. Before doing so, however, corresponding OLS models
will be run. This is done to investigate which variables should be retained in the GWR and to check for
multicollinearity and non-stationarity.

6.4.1. OLS models: selection of variables and statistical tests
Why the independent variables, i.e. population, employment, ethnicity, median income and the
percentage of pensioners, have been selected, has been explained in detailed in section 6.2 and a
description of the variables has been provided in section 6.3. In this section, I will thus rather discuss
why the variables should be retained in the eventual GWR models. OLS models will be estimated
adding variables step by step. The model with the most explanatory power according to the adjusted
R² will be selected and the significant variables will be added to the GWR model.
Special attention will be given to multicollinearity. Local multicollinearity can namely cause severe
issues with GWR models (Wheeler and Tiefelsdorf, 2005; Wheeler, 2007). It can make the model
unstable and therefore lead to misestimates of local coefficients. Hence, global multicollinearity will
be tested for in the OLS model. Global multicollinearity and local multicollinearity are of course
strongly related, with the former being a special case of the latter. Variables which are strongly
correlated will be omitted or will be combined in the GWR models. I will use the variance inflation
factor (VIF; Marquaridt, 1970), which measures how much of the variance of the estimated regression
coefficients is explained by the collinearity of the independent variables.
Finally, the Moran’s I (Moran, 1950) of the residuals of the OLS results will be calculated. When these
are spatially correlated, the occurrence of spatial non-stationarity is likely. Local estimates will thus
differ, or are misestimated, in a similar way within certain regions. It then becomes useful to estimate
a GWR model, which should improve local estimates and thus the goodness of fit of the model.
Three OLS models will be estimated. One using the total shopping floor surface as a dependent
variable, a second, only using small food store retail floor space and a third one taking only
supermarkets into account.
6.4.1.1.
OLS model 1: total food retail floor surface
The results of this OLS model are provided in Table 17. After adding all independent variables step by
step, the model with all parameters seems to lead to the highest adjusted R², with all variables being
statistically significant at the 0.01 level.
The results indicate that multicollinearity remains minimal. The maximum VIF is 1.38, far below the
threshold of problematic collinearity of 4.5 suggested by O’Brien (2007). While he does preach caution
using this rule of thumb, the VIF values are low enough to assume no significant problems exist.
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The Moran’s I can have a value between -1 (perfect dispersal) and 1 (perfect clustering). A value of 0
would mean a completely random pattern. The Moran’s I seems low at 0.03, but is statistically
significant. There is some logic to this. A perfect clustering would mean that at one side of the region
the residuals are very high, and on the other one very low. For the current analysis, fluctuations are
expected to be much more complex (see section 6.3.2.). The factor being significant, however, still
means that the spatial distribution of high values and low values is more spatially clustered than would
be expected if underlying spatial processes were unimportant. It can be concluded that it becomes
useful to estimate the GWR, given it will likely lead to significant improvements of the goodness of fit.
Dependent variable: Total food retail floor surface (m²) (ln)
Independent variables
Coefficients
VIF
Intercept
2.57*
N/A
% pensioners
3.29*
1.03
Median Income
-0.00008*
1.19
Population (ln)
0.41*
1.26
Employment (ln)
0.12*
1.32
Ethnicity (ln)
0.13*
1.38
*p<0.01
AICc = 8728
R² = 0.24
Adj. R² = 0.24
Moran’s I = 0.03*
Table 17: OLS model for total shopping surface (small food stores and supermarkets)

Moving on to the coefficients, it seems that the population still has a positive effect on the available
floor surface, as is dictated by classical retail theory. Additional employment opportunities in the
neighborhood will then have further positive significant effects, as was expected. Similar results were
obtained for the ethnicity variable. The percentage pensioners also seems to be positively correlated
with the available retail floor space, while the coefficient for median income is negative.
Both the R² and adjusted R², finally, equal 0.24. This is surprisingly low given the inclusion of population
as an independent variable, which should be a good predictor of retail location.
6.4.1.2.
OLS model 2: small food stores
In this model, the retail floor space of small food stores is set as the dependent variable, after a
transformation using the natural logarithm. The results are shown in Table 18. Once again, all
independent variables are statistically significant and have the same sign as in the previous exercise.
The coefficients do differ significantly in value.
The coefficient for population has increased significantly compared to the first model. This suggests a
better mix of residential and retail, which is logical given the theorization in section 6.1. The negative
impact of median income also further increases. The coefficients of the other variables decreased.
There has been a marked increase of the R² and adjusted R² compared to OLS model 1, which can
mostly be explained by the importance of population in the location of small food stores. The Moran’s
I, finally, becomes even smaller (0.02) but is still statistically significant at the 0.01 level.

105

Dependent variable: Retail floor surface small food stores (m²) (ln)
Independent variables
Coefficients
VIF
Intercept
-1.23*
N/A
% pensioners
2.43*
1.03
Median income
-0.00016*
1.19
Population (ln)
1.07*
1.26
Employment (ln)
0.05*
1.32
ethnicity (ln)
0.04*
1.38
*p<0.01
AICc = 8205
R² = 0.43
Adj. R² = 0.43
Moran’s I = 0.02*
Table 18: OLS model for the shopping surface of small food stores

6.4.1.3.
OLS model 3: supermarkets
In this last OLS model the retail floor surface of supermarkets is used as the independent variable,
again after a transformation using the natural logarithm. The results of the analysis are presented in
Table 19.
Dependent variable: Retail floor surface supermarkets (m²) (ln)
Independent variables
Coefficients
VIF
Intercept
4.38*
N/A
% pensioners
3.64*
1.03
Median income
-0.00007*
1.19
Population (ln)
-0.13
1.26
Employment (ln)
0.16*
1.32
Ethnicity (ln)
0.21*
1.38
*p<0.01
AICc = 11363
R² = 0.09
Adj. R² = 0.09
Moran’s I = 0.03*
Table 19: OLS model for the shopping floor surface of supermarkets

The most remarkable result is indubitably the negative coefficient for the population variable. In other
words, a higher population means less supermarket floor space. This would indicate a spatial mismatch
between population and large-scale retailing. The variable is, however, not statistically significant. The
link between supermarket floor space and population is then likely to fluctuate between area types
and the GWR will likely improve results. The Moran’s I just equals 0.03, but is again statistically
significant at the 0.01 level. The R² and adjusted R² have dropped significantly, certainly when
compared to the model for small food stores. Population being the variable with the most explanatory
power in the other models, this is not unexpected.
6.4.1.4.
Discussion OLS models
One of the main goals of estimating these OLS models was to check for spatial non-stationarity in the
data. To this effect, the Moran’s I was calculated on the residuals, which turned out to be small, but
always statistically significant at the 0.01 level. A GWR model is then likely to increase the goodness of
fit.
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All variables described in section 6.3.3 were found to be statistically significant at the 0.01 level and
led to an increase in the adjusted R². The only exception is population for the third OLS model
(supermarkets). Given that population historically has always been a good estimator of retail location,
it was decided to add all variables in the GWR models regardless.
Multicollinearity can cause serious issues in GWR models and was thus tested for in the OLS models
using the VIF. Very little multicollinearity was found to exist between the several independent
variables. Though this does not necessarily mean that multicollinearity is no issue at all at the local
level, the VIF was substantially low to assume no serious problems would establish themselves. No
reasons thus exist to omit variables from the GWR, nor to combine them because of multicollinearity.

6.4.2. GWR models: local trends of unbundling and mixing
In this section, two sets of GWR models will be estimated, one using the retail floor space of small
shops (ln) as the dependent variable, one using supermarket floor space (ln). Of these two base
models, two submodels are estimated. One using a small bandwidth based on a realistic travel distance
in order to discuss local differences (e.g. urban v. suburban), and one with a large bandwidth to discuss
regional differences (e.g. province of West-Flanders v. province of Limburg).
All independent variables shown in Table 16 in section 6.3.3. will be added to both models (see section
6.4.1.4.) and the recalculated spatial units shown in Figure 26 will be used as observations. The models
will be estimated using the specialized software GWR 4.0 (Nakaya et al., 2009). For every run, it was
optional for the independent variables not to fluctuate over space, but instead to be fixed at the global
level (similar to OLS). This decision is based on the value of the AICc, i.e. the run with the lowest AICc
will be selected. Finally, 𝑒
is assigned as a distance decay function (see section 6.3.2.), where d
is the Euclidean distance between tract centroids and b is the bandwidth. The bandwidth generally has
a larger effect on results than the distance decay function itself.
6.4.2.1.
GWR model 1: small food stores
In this first set of GWR models I will use the retail floor space of small food stores as the dependent
variable. Two models will be estimated, one using a small bandwidth of 5000m, the other using one of
12353m. The former then allows to study local differences and leads to the optimization of the R²,
while the latter emphasizes more regional variances across space and minimizes the AICc.
6.4.2.1.1.
GWR model 1.1: 5000m bandwidth
In this first GWR model the bandwidth is set at 5000m. This distance allows to study local fluctuations,
although in reality travel distances are likely to be shorter (see section 6.2). A sensitivity analysis,
however, shows that the AICc falls dramatically with further decreasing bandwidths. At 5000m the
AICc (see Table 20) is then four units lower than is the case for the corresponding OLS model (section
6.4.1.2.). Following Burnham and Anderson (2003) this is the minimal limit for assuming an
improvement in the goodness of fit.
Table 20 further shows that the R² increases from 0.43 to 0.51 when compared to the corresponding
OLS model. Similarly, the adjusted R² equals 0.46, up from 0.43. It should be noted that the adjusted
R² is consistently underestimated in GWR models. The explanatory power of the model thus further
improves. At this bandwidth, the (adjusted) R² is actually maximized.
Only the variables % pensioners and ethnicity fluctuate over space. All other independent variables are
fixed at the global level and are statistically significant. There is a very strong positive correlation
between population and small food store floor surface. Traditional retailers thus still follow population
patterns quite closely. Employment in this model also has a relatively small, but nonetheless
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statistically significant positive effect. For the income variable, again a repellent effect can be found.
More affluent neighborhoods hence have less traditional retailing floor space.
Dependent variable: Retail floor space small food stores (m²) (ln); Bandwidth: 5000m
Independent variables: Fixed
Coefficients
Intercept
-2.55*
Median income
-0.00012*
Population (ln)
1.06*
Employment (ln)
0.04*
st
1 Quartile
Median
3rd Quartile
Independent variables: fluctuating
% pensioners
-0.45
2.79
5.50
Ethnicity (ln)
0.02
0.09
0.17
*p<0.01
AICc = 8201
R² = 0.51
Adj. R² = 0.46
Table 20: GWR model for small food store floor space (bandwidth 5000m)

The results for the fluctuating variables are depicted in Figure 27 and Figure 28. Each of these figures
contain two maps. The top one showing the fluctuations of the local coefficients, which more or less
vary around the OLS estimate. The chosen classes are based on Jenks natural breaks, which will be
upheld for all the maps on GWR results. This then shows the logical groups present in the data. Since
variances in the data are often high, this helps with the interpretation of the maps. The bottom map
shows the local significance based on pseudo t-values. On the latter map, negative local coefficients
statistically significant at the 0.05 level are colored in white, while positive local coefficients statistically
significant at the 0.05 level are rendered black. For gray areas, no statistically significant correlation
could be found. To help with orientation, the borders of the Flemish and Brussels city regions were
added to the maps (including suburbs, excluding commuting areas), as well as the regional Flemish
cities which are yet to develop a city region (see Luyten and Van Hecke, 2007). Provinces are also
represented.
Figure 27 then shows the results for the variable ethnicity. Where the coefficient is positive, spatial
units with large shares of people of the selected foreign nationalities have a disproportionately large
amount of small food store floor space. The ones colored in orange and red are moreover statistically
significant. Such spatial units are, as could be expected, mostly found in or close to major city regions,
where significant numbers of foreign nationals actually live. Statistically negative correlations are only
found in and around the area of Hasselt, in the east of the region, which cannot readily be explained.
Figure 28 presents similar maps for the variable % pensioners. A clear positive correlation can be found
in the west of the study region. Elsewhere, the variable tends to be positive and statistically significant
mostly in rural areas, though there are exceptions such as the Mechelen and Hasselt city regions. In
the large city regions in the center, the relationship is typically negative. The effect is, however not
statistically significant, except for some spatial units in and around Brussels.
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Figure 27: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable ethnicity (small food store floor space, bandwidth: 5000m)

110
Figure 28: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable percentage pensioners (small food store floor space, bandwidth 5000m)

6.4.2.1.2.
GWR model 1.2: Optimal AICc bandwidth (12353m)
This GWR model then still focuses on the retail floor space of small food stores as the dependent
variable but uses a higher bandwidth (12353m) that allows the discussion of regional differences. At
this distance the AICc is minimized, its value dropping from 8205 in the corresponding OLS model to
8103 (see Table 21). One can further deduce from the results provided in Table 21 that although there
is a significant improvement of the AICc, the R² diminishes compared to GWR model 1.1 (0.51) to 0.49,
while the adjusted R² remains similar.
Dependent variable: Retail floor space small food stores (m²) (ln); Bandwidth: AICc (12353m)
Independent variables: fixed
Coefficients
0.05*
Employment (ln)
1st Quartile
Median
3rd Quartile
Independent variables: fluctuating
Intercept
-3.54
-0.59
1.00
% pensioners
-1.37
0.30
4.74
Median income
-0.00018
-0.00014
-0.00011
Population (ln)
0.93
1.03
1.13
Ethnicity (ln)
0.02
0.04
0.07
*p<0.01
AICc = 8103
R² = 0.49
Adj. R² = 0.46
Table 21: GWR model for small food store floor space (bandwidth 12353m)

At this bandwidth, only the variable employment is fixed globally. The coefficient shows a positive
relationship with small food store floor space, which is statistically significant at the 0.01 level. The
coefficient (upper map) and statistical significance (bottom map) of the spatially fluctuating variables
are represented in Figure 29 to Figure 32. The median and quartiles of the local coefficients are shown
in Table 21.
Figure 29 represents the variable population. All values are both positive and statistically significant,
meaning that population is always an important variable and that traditional retailing strongly follows
population patterns. Some regional deviations do exist. Particularly in the highly urbanized center of
the study region, the coefficients are rather low, while in more rural areas the opposite is generally
true.
The maps represented in Figure 30 show the results for the ethnicity variable. The local coefficient is
almost universally positive, though mostly just statistically significant in the east of the study region.
This is remarkable given the observations made when using a smaller bandwidth, where ethnicity was
shown to have a particularly large impact in the cities. The variable is therefore likely to mostly have a
local impact, rather than a regional one. It being a very localized effect is not very surprising, given the
very limited number of spatial units with relatively high percentages of foreign nationals.
The next set of maps (Figure 31) show the results for the variable % pensioners. There are clearly
negative coefficients in the urbanized center of the study region, which are also statistically significant
on the Ghent-Brussels axis. This area covers mostly urban and suburban land types. Positive statistical
significance can be found in the east and west. Such areas are typically more rural although they are
interspersed with (some large) cities.
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Figure 29: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable population (small food store floor space, bandwidth 12353m)
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Figure 30: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable ethnicity (small food store floor space, bandwidth 12353m)
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Figure 31: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable percentage pensioners (small food store floor space, bandwidth 12353m)

115
Figure 32: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of variable median income (small food store floor space, bandwidth 12353m)

Finally, the variable median income has also started fluctuating over space (Figure 32). The influence
is, however, still almost exclusively negative, the exception being a limited number of spatial units
around the Hasselt area. It is also only in and around the latter that no statistically significant
relationship could be found. High income areas are thus not conducive to small food store floor space
development, rather the opposite is true.
6.4.2.1.3.
Discussion GWR models small food stores
A first and very important conclusion that can be drawn from this first set of GWR models, is the
continued intertwining of shopping and population. Employment, in the same vein, gives an additional
boost to the local retail volume. Small food stores then still follow classic location patterns, as was
theorized in section 6.1.1. Due to increases in productivity, urban areas tend to have fewer square
meters per inhabitant, but still, more people in a spatial unit invariably means an increase in the
amount of small shop floor space. Given this tendency of spatial mixing, the traditional retail system
has important benefits in terms of accessibility.
Another important conclusion is that all the variables added to check for correlations with groups
susceptible to immobility point towards improved accessibility. Ethnic diversity seems to mostly work
on a local rather than a regional level. In urban spatial units where large numbers of foreign nationals
reside in typically ethnically diverse neighborhoods, an additional boost can be discerned. A likely
cause of this phenomenon is ethnic entrepreneurship, which is indeed substantial in the region going
by the observations made by Lens and Michielsen (2015a, 2015b) for Antwerp. Moreover, migrants
historically settled in areas with thriving traditional retail networks.
For median income a negative correlation with small food stores floor space can be found almost
everywhere throughout the study area. Mostly in more deprived neighborhoods a healthy spatial mix
has been achieved. It is theorized that in affluent areas, often sprawling low-density neighborhoods
dominated by large detached housing and ample green space, little attention was given to the
development of a retail network, while the poor live in more central locations where traditional food
retailing structures still exist.
The situation is somewhat more complicated for the final explanatory variable % pensioners. In general
the local coefficients for the parameter are positive in the west and east of Flanders. It is theorized
that a majority of this group still mostly lives in city and village centers where small food stores were
and still are located. This does not apply to most of the major city regions in the center of the study
region. Aging trends have been and are particularly strong in the typical low-density suburbs, where a
small food stores network has never developed. While the local coefficients are then mostly negative
in the area, this effect is only rarely statistically significant.
6.4.2.2.
GWR model 2: supermarkets
This second set of GWR models uses the retail floor space of supermarkets rather than small food
stores as the dependent variable. Similarly, two sub models will be estimated with varying bandwidths,
one using a distance of 3500m, to incorporate local fluctuations (this also has beneficial effects on the
R²) and a second setting it at 10520m, focusing on regional differences and minimizing the AICc.
6.4.2.2.1.
GWR model 2.1: 3500m bandwidth
This first GWR model with the retail floor space of supermarkets as the dependent variable is
appointed a bandwidth of 3500m. This coincides with realistic travel distances for this type of retail.
The results of the model are represented in Table 22. There is a clear improvement of the AICc, now
equaling 11297, compared to the corresponding OLS model (AICc = 11363). Similarly, the R² and
adjusted R² have increased from 0.09, to 0.37 and 0.21 respectively. Significantly more of the variance
of the local retail floor space of supermarkets is thus explained by the GWR model.
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Figure 33: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable population (supermarket floor space, bandwidth 3500m)

It can further be observed from Table 22 that all variables, except for population, are fixed at the global
level. For said variable, the median and quartiles of the local coefficients are represented in the table.
The coefficients of % pensioners, employment and ethnicity are still statistically significant at the 0.01
level. This is not true anymore for the variable median income, which is no longer statistically
significant.
Dependent variable: Retail floor space supermarkets (m²) (ln); Bandwidth: 3500m
Independent variables: fixed
Coefficients
% pensioners
4.64*
Median income
-0.00004
0.09*
Employment (ln)
0.17*
Ethnicity (ln)
st
1 Quartile
Median
3rd Quartile
Independent variables: fluctuating
Intercept
-0.76
6.49
11.60
Population (ln)
-1.08
-0.43
0.47
*p<0.01
AICc = 11297
R² = 0.37
Adj. R² = 0.21
Table 22: GWR model for supermarket floor space (bandwidth 3500m)

For population, the results are mapped in Figure 33. Areas colored in blue have a negative coefficient.
These are of particular interest, as they signify a spatial mismatch of supermarket retail floor space
and population. Retail sprawl of large-scale developments has thus established itself. Such trends can
be observed in most of the city regions, in both the cities and in the urban sprawl, where the effect is
also often statistically significant. Two important exceptions are Brussels and Genk. It is striking that
even outside of urban areas, the coefficient is almost nowhere positive and statistically significant.
6.4.2.2.2.
GWR model 2.2: Optimal AICc bandwidth (10520m)
In this last GWR model the floor space of supermarkets is again used as the dependent variable, but
the bandwidth has been increased to 10520m, coinciding with the minimal AICc. The results of the
analysis are shown in Table 23. The AICc (11216) has obviously decreased when compared to the
previous GWR model (11297) and OLS model 3 (11363). On the other hand, the R² and adjusted R²
have decreased significantly from 0.37 and 0.21 respectively in GWR model 2.1, to 0.21 and 0.16, which
is still significantly higher than in the corresponding OLS model (0.09 for both).
Table 23 further shows that two variables are fixed on the global level, namely ethnicity and
percentage pensioners. Both remain positive and statistical significant at the 0.01 level. The other
variables, population, median income and employment now fluctuate over space. Medians and
quartiles are again represented in Table 23 and the local coefficients and statistical significance are
represented in Figure 34 to Figure 36.
Figure 34 shows the results for population. Two major areas can be identified where the coefficients
are negative and statistically significant. A first one in the west, a second one in the entire area between
Ghent and Antwerp. Positive statistically significant correlations are again found in Brussels and part
of Limburg. When comparing Figure 33 and Figure 34, it becomes clear that the latter is a
generalization of the former.
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Figure 34: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable population (supermarket floor space, bandwidth 10520m)
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Figure 35: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable median income (supermarket floor space, bandwidth 10520m)
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Figure 36: Local fluctuations (natural breaks – Jenks) and significance of the coefficients of the variable employment (supermarket floor space, bandwidth 10520m)

Figure 35 then shows the same for the variable median income. In some limited spatial units there is
a statistically significant positive correlation between supermarket floor space and median income,
though this is a rather rare occurrence. Many tracts, however, show a significant negative relationship.
Such is the case in the center of the study region, where many affluent established suburbs are located.
Dependent variable: Retail floor space supermarkets (m²) (ln); Bandwidth: AICc (10520m)
Independent variables: fixed
Coefficients
% pensioners
4.03*
0.18*
Ethnicity (ln)
st
1 Quartile
Median
3rd Quartile
Independent variables: fluctuating
1.91
5.30
8.70
Intercept
-0.00011
-0.00007
-0.00002
Median income
-0.63
-0.32
0.23
Population (ln)
0.03
0.12
0.22
Employment (ln)
*p<0.01
AICc = 11216
R² = 0.21
Adj. R² = 0.16
Table 23: GWR model for supermarket floor space (bandwidth 10520m)

Finally, in Figure 36, the results for the variable employment are displayed. Particularly in the southern
half of the study region there is a clear significant positive relationship with supermarket floor space.
6.4.2.2.3.
Discussion GWR models supermarkets
The most important conclusion is that supermarket floor space does not necessarily coincide anymore
with residential patterns. A lower coefficient could be expected in cities and suburbs due to higher
floor space productivity, similar to the analysis of small food stores. The negative coefficient, however,
indicates that large-scale retail developments have sprawled away from the residential. In cities and
suburbs the competition for land and real estate is fierce, leaving little space for supermarkets to
benefit from economies of scale. Lax planning then allowed their development in mismatched
locations.
There are, however, some notable exceptions, namely Brussels and Genk, where urbanization does
not seem to have repelled large-scale retailing. Why this is so, can likely be explained by the unique
spatial characteristics of these cities in the study region’s context. The Brussels Capital Region is much
denser than any other city included in the analysis. Interestingly, this would suggest that the negative
effect of urbanization on large-scale food retail developments can be turned around when certain
thresholds are reached. As population densities increase, not only does the market potential increase,
but at the same time it may become too troublesome for the urbanite to easily travel to the outskirts
on a regular basis. Local food options start to look increasingly appealing, sentiments which are picked
up by retail entrepreneurs. Genk also developed differently from other city regions. It is a relatively
young city, still a small village in the early twentieth century. The discovery of coal, however, led to a
population boom (see FOD Economie, 2017b). While other cities in the region typically developed
chaotically over a long period of time, new Genk residents, i.e. miners and their families, were
accommodated in planned garden cities (Januarius, 2008). As such, Genk did not develop centrifugally,
but is instead polycentric. Space was therefore still available within the open inner-city morphology.
Focusing on the other variables added to the GWR models, a higher median income in a tract usually
results in lower levels of supermarket floor space. The effect is, however, less clear than with small
food stores. The analysis on the local level, for example, does not yield a statistically significant
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correlation. On a regional level, the negative relationship is only statistically significant in the center of
the study region, an area characterized by well-established suburbs. The variable employment, on the
other hand, is still statistically significant on the local level, but fixed. When increasing the bandwidth,
the variable is allowed to fluctuate and is positive and statistically significant in the south of the study
region and along the coast. These are mostly areas with high densities of office locations and tourism
jobs. In other major employment centers such as Antwerp and Ghent no significant relationship could
be found. In Antwerp the coefficient is even negative. This can be due to the high number of industrial
jobs. Ethnicity and gray pressure, finally, both still show statistically positive correlations, but both are
fixed on the global level.
The socioeconomic and demographic variables added to the model than interestingly suggest positive
effects on mixing. Indeed, the poor, allochthones and pensioners seem to live, either by their own
accord or by chance, in areas generally characterized by increased food retail provisions. This provides
us with an interesting dichotomy with the population variable. The negative correlation found in most
city regions for the latter should not be minimized. A significant spatial mismatch has certainly
established itself. However, while in, for example, the US an additional floor space penalty for
vulnerable social groups exists, possible issues with accessibility to large-scale retail developments in
the study area have to some degree been curbed by the existing positive correlations.

6.5. Conclusions
The main research question posed in this chapter of the dissertation was whether the retail floor space
of food stores has in a significant way sprawled away from residential patterns. Modern large-scale
food retailing has the potential to increase utility through convenience (a large assortment) and
affordability (generally lower price points). Unbundling trends regarding retail floor space would then
mean that those that have most to gain from frequenting such large shops, i.e. the immobile identified
in section 2.2., are deprived of such benefits. This is an interesting paradox, similar to the one
discovered by G. Clarke et al. (2015) between e-commerce and accessibility, i.e. those who need virtual
mobility the most due to immobility, actually make least use of the technology. As such the
investigation into the location of floor space is extremely important within the context of this
dissertation. It was also researched whether potentially vulnerable social groups are moreover
disproportionally affected by possible unbundling trends, as is for example the case in the US for the
poor (Chapter 5).
In order to investigate unbundling trends, it was decided to make use of GWR models. It was expected
(and confirmed) that location factors are non-stationary. In these GWR models a differentiation was
made between small food stores and supermarkets due to differing spatial patterns. Small food stores
can be beneficent in terms of access, while supermarkets have clear benefits in terms of convenience
and price but enjoy a higher degree of freedom in their locational decisions.
The GWR models then show that small food stores still closely follow population patterns throughout
the study region. A very important conclusion, is, however, that such trends have been reversed for
supermarket floor space in most city regions. Large-scale developments have increasingly moved out
of the residential patterns. As a result, a significant negative relationship between population and
supermarket retail floor space has been established in most urban areas of the study region. Only two
major cities seemed to have managed to curb this trend, namely Genk and Brussels. These aberrations
are likely due to the exceptional development history of said cities. Genk now being a polycentric
agglomeration, and Brussels simply being by far the most dense city included in the analysis. The
negative effects caused by said spatial mismatch are somewhat abated as neighborhoods housing
disproportionate shares of people susceptible to immobility actually seem to attract relatively large
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amounts of food retail floor space (both small and large). While this is obviously a positive observation,
it does not forego the conclusion that the unbundling of large-scale retailing and the residential can
cause serious issues with accessibility. Even though the immobile have to generally travel shorter
distances than average to reach attractive shopping facilities, the existing spatial mismatch still means
that substantial travel has to be undertaken.
One has to conclude that there are some trends which have an extremely negative influence, while
others contrarily somewhat abate the issue. While an analysis of floor space does not necessarily
reflect on the actual accessibility of food, it does reflect on the possibility of attractive food shopping.
One can then conclude that the spatial mismatch between large supermarkets and population
described in this chapter is a crucial shortfall of the existing retailing landscape. On the other hand,
small food stores are still rooted in the residential, emphasizing the beneficial characteristics of
traditional retailing in terms of accessibility, though they lack the important benefits of supermarkets.
In the next chapter the focus will shift towards basic inaccessibility, i.e. can a food opportunity offering
a full variety of food items, regardless of attractiveness, be easily reached.
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CHAPTER 7
Local (in)accessibility: the distance to the nearest food
opportunity
This chapter will focus on the number of stores, rather than retail floor space. In the previous chapter
it was shown that a spatial mismatch between large-scale food retailing and the residential had
established itself, particularly in the urban. Has this, however, led to poor reachability in city
environments? This is not necessarily true. An extensive network of small stores and small
supermarket formulas may still provide residents with a full variety of foodstuffs. These shops may be
less attractive than their larger counterparts, but are very beneficial in terms of accessibility. This
chapter therefore deals with basic accessibility, i.e. can food stores serving a full variety of foodstuffs
be reached at all.
This chapter then consists of two main parts, a first covering an exploratory analysis on the municipal
level (called the macro level) and a second one using address data (what will be called the micro level).
In the former I will answer the following question: Is the peripheralization of large-scale food retailing
in Flanders compensated by a dense small food store network? I then search for areas where few
supermarkets and small food stores exist per inhabitant. Assuming that food stores tend to disperse,
which is true when compared to other retail sectors, more food opportunities would mean overall
shorter travel distances and therefore better accessibility. The data suggests that, apart from showing
a significant spatial mismatch between housing and large-scale retailing (Chapter 6), the suburbs have
relatively few small food stores and this is not compensated by a larger number of (small)
supermarkets.
Potential issues with accessibility due to a spatial mismatch (disentanglement of large-scale retailing
and few food stores in general) are then mostly concentrated in the suburban. Michimi and Wimberly
(2010) add that problems due to unbundling mostly establish themselves in metropolitan (urban and
suburban) areas, as inhabitants of the rural interact differently with their food environment. Therefore,
the study area used in the micro level analysis is reduced to the major Flemish city regions and the
Flemish suburbs of Brussels. The second part of this chapter will then aim to answer the question:
Where in Flanders has food inaccessibility established itself and who is most likely to be affected?
Walking distances between residential addresses and food opportunities within said city regions are
calculated. Data on dwellings is infused with information on deprivation and aging. The analysis shows
that very few food deserts (poverty-based food inaccessibility) exist and that it is a highly localized and
contextual phenomenon. The study area is, however, rife with potential food deserts, i.e. areas where
the proximity to a food opportunity is poor, but which are assumed to be inhabited by mostly
ultramobile residents. Many of the most established suburbs are, however, confronted with aging
trends. Mobility rates are then likely to drop in the short to mid-term future, and potential food deserts
might evolve into actual food deserts.

7.1. Macro level analysis: the prevalence of food stores in Flemish
municipalities
The first section of this chapter will be devoted to an exploratory analysis on the municipal level. It will
be determined how many food stores per capita every municipality has vis-à-vis the Flemish average.
In other words, the following indicator will be calculated for every Flemish municipality:
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⧣ 𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠 𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙𝑖𝑡𝑦
⧣ 𝑓𝑜𝑜𝑑 𝑠𝑡𝑜𝑟𝑒𝑠 𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙𝑖𝑡𝑦
𝑌=
⧣ 𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠 𝐹𝑙𝑎𝑛𝑑𝑒𝑟𝑠
⧣ 𝑓𝑜𝑜𝑑 𝑠𝑡𝑜𝑟𝑒𝑠 𝐹𝑙𝑎𝑛𝑑𝑒𝑟𝑠
It should be noted that the number of inhabitants is divided by the number of food stores instead of
the other way around. This is done because dividing the number of food stores by the number of
inhabitants can lead to very small numbers subject to rounding errors. The interpretation of the results
remains the same, although lower numbers now signify relatively more food stores.
This methodology does not provide an immediate and exact estimation of true accessibility, but it is
presumed that an increase in the number of stores will have a positive influence on proximity. I assume
this is the case, starting from the observation that food retailing shows far less of a tendency to cluster
when compared to most other types of stores. The maps in section 6.1 (Figures 20 and 23) certainly
suggest a certain degree of dispersal. I by no means intend to imply that no clustering exists at all, as
there are benefits to co-location. Storper and Venables (2004), for example, suggest that local buzz
created by a popular retailer may create beneficial spillover effects to other nearby shops, also in food
retailing, while linked trips would similarly favor clustering in the sector (Wrigley et al., 2009b, 2010;
Wrigley and Dolega, 2011). When compared to luxury goods retailing, though, agglomeration
economies are less important. This has its origins in the fact that foodstuffs are generally less
diversified and little comparison is therefore required to complete a purchase. In the case of more
expensive and durable goods the consumer would be much more willing and likely to compare before
buying. Dispersal is thus much more of a possibility within the food retailing sector and given this
probability to disperse to a certain extent, proximity is likely to increase with the number of shops.
Apart from the cartographic analysis using the results of the abovementioned indicator, I will also
calculate the LISA (Local Indicators of Spatial Association) (Anselin, 1995; Anselin et al., 2006) of said
indicator. Using a local spatial autocorrelation parameter makes it possible to determine whether
nearby areas show statistically significant similar, or opposing, trends. When applying these methods
a differentiation will be made between small stores and supermarkets, using the same definitions as
in Chapter 6, described in section 6.1.

7.1.1. The prevalence of small food stores in Flemish municipalities
The importance of the traditional retailing network has been discussed in depth in section 6.1.1. It was
argued that small food stores are in many ways less attractive than supermarkets but need to be
embedded in residential patterns, meaning they are beneficial in terms of accessibility.
Figure 37 shows the results of the indicator for small food stores. Jenks natural breaks was used to
define the classes. All municipalities colored blue (<1) need fewer people for an additional shop than
the Flemish average (which is 600 inhabitants per small food store). Red hues, contrarily, signify that
more inhabitants are required for an additional shop. What immediately becomes apparent are the
regional differences between the west, center and east. Clearly a large majority of the municipalities
in the west still have a vibrant small food stores network. Municipalities in the east generally score
poorer though most still present numbers quite similar to the Flemish average. The municipalities in
the center, however, clearly have the least dense small food stores network in the whole region.
Particularly the suburban communities within the major commuter belts around and between Brussels
and Antwerp have a high concentration of towns with relatively few small food stores. In opposition
to this, the Flemish central cities do outperform a majority of municipalities, most being colored in
blue, with only Mechelen, Leuven and Genk as exceptions (light orange).
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Clear differences thus exist between geographical regions and seemingly also between types of areas,
with mostly the established suburbs underperforming. The reasons behind the spatial patterns in
Figure 37 are not entirely clear. A possible explanation for the west of the region performing
particularly well is its rural character. In such municipalities the entrepreneur is embedded in a social
network characterized by strong communal ties (Kalantaridis and Bika, 2006; Lee et al., 2005; Ray,
1998). A sense of community and mutual trust (Falk and Kilpatrick, 2000) means that these shops will
be preferred over chain retailing, which is typically more faceless in nature and thus more peripheral
in the social network.

Figure 37: The number of inhabitants per small food store in Flemish municipalities, standardized for the Flemish average
(600inhabitants/shop) (natural breaks – Jenks)

This analysis is not entirely exact, however, as the east is also rural compared to the rest of the study
area, while it does not have the relatively high number of small food stores. This suggests that more
parameters are at play. A further explanation may be the entrepreneurial spirit of West-Flanders
(Reynaerts, 2013). The difference is very distinct indeed, with the most eastern province, Limburg, just
having about half the number of start-up companies compared to West Flanders.
The central cities are on the other end of the spectrum of course, yet the analysis indicates that cities
still have relatively high numbers of small food stores. A first, and likely, explanation lies with the
definition of central cities, i.e. cities which group central functions and thus act as poles of attraction.
Due to their nature, small stores do not in themselves have the capacity to attract large crowds, but
they can, however, tap into possible customers traveling to the city for other activities. Trip chaining
between different retailing opportunities (small and large, varied product types) certainly occurs and
may be an important source of additional revenue (Arentze et al., 2005; Thomas and Bromley, 2003;
Wrigley et al., 2009b, 2010; Wrigley and Dolega, 2011). Small food stores in cities, hence, benefit from
possible agglomeration effects with other activities.
A second possible explanation is ethnic entrepreneurship. It has been shown in the international
literature (Baycan-Levent and Nijkamp, 2009; Masurel et al., 2004; Sahin et al., 2011) and in local case
studies (Lens and Michielsen, 2015a, 2015b), that, in Europe at least, non-autochthonous, nonWestern-European ethnic groups are more entrepreneurial, due to both pull factors (financial
independence) and push factors (lack of skills and/or racism on the labor market). The retail sector,
which is relatively easy to enter, in particular attracts many migrant starters. Cities have of course
historically always been anchors of migration (Yap, 1977). Ethnic entrepreneurship will thus be much
more established in an urban environment, which provides an additional explanation towards the
relatively high number of small food stores located there.
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A certain logic can thus be applied that explains the relative success of small food stores in both the
rural and the urban environment. But why, on the other hand, do the most established suburbs score
so poorly? The post-war history of these municipalities goes some way in explaining this divergence.
Extensive, even explosive, population growth has occurred during this period, which also coincided
with the introduction of new large-scale retailing concepts (Grimmeau, 2013). While the population
thus increased significantly, it seems that the traditional small-scale network did not grow in
congruence, perhaps due to the increased competition from chain supermarkets. The suburban built
environment, characterized by an absolute preference for (low-density) residential functions, also did
not lent itself for the further development of a small food stores network. Simply no land or real estate
was made available to traditional retailers in the newly developed neighborhoods and the
development of retail was thus discouraged. Local governments still actively resist function changes
by exacting stringent zoning regulations and building codes (Bervoets and Heynen, 2013).
Furthermore, residents also oppose such change, arguing it goes against the very idea of suburban
living, which in turn makes it politically unfeasible (Bervoets et al., 2015; Bervoets and Heynen, 2013).
A traditional food network was hence never allowed to develop. In theory, no true need exists for such
establishments. Driving is obviously the preferred mode of travel in the suburbs (Verhetsel et al., 2010;
Verhetsel and Vanelslander, 2010). Travel distances within this built environment may then often be
large but are presumed to be easily scalable for a majority of residents due to the dominant car culture.

Figure 38: LISA of small food store density (Flemish municipalities - Queen Contiguity 1)

Figure 39: LISA of small food store density (Flemish municipalities - Queen Contiguity 2)
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A certain logic thus exists why in certain geographical areas (west v. east) and types of municipalities
(city and rural v. suburban) a dense network of small food stores exists, while in others it does not.
Figure 38 and Figure 39 then show the relevant LISAs. Figure 38 shows the LISA using a queen contiguity
of one as a distant matrix. Figure 39 uses a distance matrix of queen contiguity two. These distance
matrices represent realistic travel distances. In both figures, a dark blue color indicates that there is a
significant clustering of municipalities with low values for the indicator. The red color, on the other
hand, signifies the opposite. Communities with a light blue shading, have significantly more small shops
than their surroundings, while those colored pink score significantly worse than what is normal for the
area. Finally, municipalities where no statistical significance exists, i.e. they score typically average,
have been made light gray, while no data is available for the one municipality in the south east colored
in a dark gray shading. For the latter no value could be calculated due to it not sharing any borders
with another municipality in the study area, a requirement when using queen contiguities of course.
The LISAs confirm and support the results provided above. In the east of the study area fairly little
seems to happen. This makes sense, since most municipalities here score distinctively average on the
indicator. As was also to be expected, the west of the region sees a significant clustering of
municipalities with relatively many small food stores. Opposite to this, the center of Flanders, with the
most established suburbs, shows some significant clustering of municipalities that have high values for
the indicator. This is particularly true for the area east and south of Brussels. When increasing the
distance matrix to a queen contiguity of two, the effect becomes even more distinct, with broad areas
around Antwerp and between Antwerp and Brussels also lighting up. Municipalities with a center
function, such as Antwerp and Mechelen, are colored in light blue, indicating they have a significantly
denser small food stores network compared to their surroundings. The only major city with a red hue,
finally, is Leuven.

7.1.2. The prevalence of supermarkets in Flemish municipalities
The same exercise will now be performed on the number of supermarkets. The results for the indicator
are represented in Figure 40. Blue municipalities again have scores under one on the indicator,
meaning that relative few inhabitants are required for a supermarket, red hues signify relatively few
supermarkets per inhabitant.

Figure 40: The number of inhabitants per supermarket in Flemish municipalities, standardized for the Flemish average
(2871inhabitants/shop) (natural breaks – Jenks)

No clear spatial patterns then emerge. This is surprising since going by conventional retail theory,
supermarkets should outcompete small food stores. Opposite patterns between Figure 37 and Figure
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40 could then be expected. Municipalities in the east then generally outperform the Flemish average.
As they had slightly higher values for the small food stores indicator this seems to make sense using
conventional wisdom. A majority of municipalities in the west, however, also have a relatively high
number of supermarkets, although the results are somewhat spottier. Municipalities here thus require
few inhabitants for both an additional small food store and supermarket. From the accessibility point
of view applied in this dissertation, it is interesting that the lack of small food stores in the suburbs
around Antwerp and Brussels is not compensated by a higher density of supermarkets. This is likely
due to similar reasons as cited in the analogue analysis of small food stores, namely that large swath
of the built environment are not suited for retail investments. Major cities, finally, generally score well
to average.

Figure 41: LISA of supermarket density (Flemish municipalities - Queen Contiguity 1)

Figure 42: LISA of supermarket density (Flemish municipalities - Queen Contiguity 2)

Figure 41 and Figure 42 then present the relevant LISAs, with the former using a distance matrix of
queen contiguity order one, and the latter applying one of order two. Generally little significant spatial
clustering is present in Flanders. Quite a few municipalities in the east of the study region are colored
in blue though. This was to be expected given the results presented in Figure 40. Also in the west there
is some significant clustering of municipalities that have low values for the calculated indicator, but a
lot less than was found in the analysis of small food stores. There is fairly little going on in the center
of the region, which actually confirms that the lack of a small food stores network is not compensated
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by a dense network of supermarkets. Around Antwerp there is even some additional significant
clustering of municipalities with relatively few supermarkets. This becomes especially apparent when
the distance matrix is increased to a queen contiguity of order two.

7.1.3. Discussion of the macro level analysis: The missing food stores of
suburbia
To conclude, I will shortly go over the main findings of this exploratory analysis, as well as compare the
obtained results with the conclusions reached in Chapter 6 and discuss their implications for the next
section (i.e. the micro level analysis). To aid in this effort, the outcomes of the calculated indicators for
small food stores and supermarkets have been combined into one graph (Figure 43), where every dot
represents one of the Flemish municipalities. To clarify what this chart means in geographic terms, the
results have been mapped in Figure 44. Starting with Figure 43, the X-axis shows the result for the
supermarket indicator, while the Y-axis does the same for small food stores. Notice that logarithms of
the indicators were used rather than their absolute values. This was solely done to increase the
legibility of the exercise, by letting values of above and below the Flemish average deviate in the same
way from the center (0, 0) of the graph. Negative values signify municipalities that have more shops
per capita than the Flemish average, while positive values naturally indicate the opposite. It stands to
reason that the southwest of the graph (relatively many small food stores and supermarkets) is the
most favorable place on the chart, while, from the point of view of accessibility, the northeast is the
area of the diagram to be avoided. The dots representing municipalities have been color-coded
depending on the province they belong to.
Finally, quadrants are specified. Quadrant 1 represents all the municipalities that have both more small
food stores and supermarkets per capita than the Flemish average, 2 are municipalities with relatively
many small food stores and few supermarkets, in opposition to 3, where there are more supermarkets
and fewer small food stores. In quadrant 4, finally, both supermarkets and small food stores are
underrepresented. These quadrants have been mapped in Figure 44.
Quadrant 1 is clearly dominated by West Flemish municipalities, where more than half the
municipalities in the province have been colored blue in Figure 44. Most other municipalities in this
section are in East Flanders with some scattered over the rest of the study area. Only municipalities in
West Flanders deviate substantially from the center of the graph though.
Quadrant 2 mostly includes some major cities, municipalities in East Flanders and the other
municipalities of West Flanders. This confirms that the small food store network is substantially
stronger in the west of Flanders.
Municipalities in quadrant 3 are mostly located east of the major commuter belts in the center of
Flanders. These commuter belts themselves, however, mostly belong to quadrant 4, where there are
thus both relatively few small food stores and supermarkets. Although there is some scattering of such
municipalities in the rest of the Flemish Region, the dots deviating substantially from the graph center
of Figure 43, towards the northeast of the chart, are found almost exclusively in the provinces of
Antwerp and Flemish Brabant, and in particularly in Antwerp and Brussels suburbs.
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Figure 43: Flemish municipalities plotted according to the relative size of their small food store (Y-axis) and supermarket (X-axis) networks

Figure 44: The quadrants of Figure 43 plotted on a map of Flanders

These conclusions are interesting within the context created in the previous chapter. One of the main
conclusions there was that a spatial mismatch between the shopping floor surface of supermarkets
and residential patterns had established itself in city regions. This exploratory analysis adds to this,
showing that in cities the unattractiveness of the local retail landscape is compensated by a decent
amount of choice, with several alternatives being available. In the suburbs, on the other hand, the lack
of floor space is aggravated by the meager options available. Given these observations, in the next
section, where the accessibility of food will be assessed on the micro level, the focus will shift
specifically to the city regions of Flanders, rather than the region as a whole, since most problems can
be expected to manifest themselves in suburbia.

7.2. Micro level analysis: Distances to the nearest food opportunity
in (sub)urban Flanders
In this section the actual micro level accessibility of food stores in Flanders, or at least the major
Flemish city regions, will be calculated. More specifically, the analysis will be performed on address
level data and walking distances between dwellings and food opportunities will be determined. A food
opportunity is then defined as a supermarket or a clustering of small food stores that acts as a one
stop shop (see section 7.2.1.1). Either could thus be used to source a wide variety of foodstuffs in one
place. If one is not available within a 500 or 1000m walking distance, it is deemed not to be accessible
for someone who struggles with mobility. Said distances are the standard in the academic literature.
The information on walking distances will first be linked to a deprivation index, to check for the
existence of food deserts in the study area. Subsequently another measure of immobility will be
included, namely age. This algorithm does not take into account the attractiveness of the local retail
landscape, but ensures that at least a fully stocked food opportunity is available.
The results show that food deserts are a highly localized and contextual problem. The study area is,
however, rife with potential food deserts, and within these, age related inaccessibility is likely. This
supports the theorization in section 5.3., where it is said that the dominant research framework (food
deserts) only offers a very reductive view on food accessibility.
In what follows, I will first discuss the algorithm applied to identify (potential) food deserts.
Subsequently, (potential) food deserts will be located. This is finally followed by a discussion on why
some forms of immobility have led to more severe issues with inaccessibility than others.

7.2.1. Methodology – How far is too far?
In this methodology section I will discuss the algorithm used to identify (potential) food deserts and
justify the choices made in determining whether food stores are accessible. First, the study area and
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the shops taken into consideration will be discussed. Second, I will define what constitutes an
acceptable walking distance. Third, I will describe the residential and socioeconomic data.
7.2.1.1.
Study area and food opportunities
Service areas of food stores will be calculated for the major city regions of Flanders, which includes the
cities proper, urbanized areas and the urban fringe (Verhetsel et al., 2010). The reason why I restrict
the study area in this section stems from the observations made in the analyses of floor space (see
Chapter 6) and number of food stores (see section 7.1). These analyses showed that particularly in
Flemish suburbia there was a very limited offering of both small food stores and supermarkets, and
that large-scale developments had in an important way sprawled away from residential patterns. Most
issues with proximity can thus be expected in the urban periphery. An additional reason to not extent
the current analysis to include the rural is that inhabitants there experience the local food environment
differently from urbanites and suburbanites (Michimi and Wimberly, 2010). They accept travel as a
part of daily life, can source foodstuffs from other channels (e.g. direct from the farmer), and a more
tightly knitted communal network can be used to overcome inaccessibility.
The cities and their fringes under scrutiny then include, from west to east, Ostend, Bruges, Kortrijk,
Ghent, Brussels (city proper not included), Antwerp, Mechelen, Leuven, Hasselt and Genk. Turnhout,
also classified as a city region by Luyten and Van Hecke (2007), was left out because of its very small
size in comparison to the other city regions.
Within these major city regions, I will then calculate service areas for food opportunities. A food
opportunity is defined as one stop shop where a full variety of food items necessary for a daily diet can
be sourced. Food opportunities then include all supermarkets, as defined in section 6.1, which thus
comprises all formats, from hypermarkets to neighborhood formulas. Criteria for inclusion for small
food stores, however, are much stricter. For these types of shops, food clusters are calculated, using a
macro written in the ArcGIS model builder. A food cluster in this sense, is an agglomeration of a bakery,
a butcher shop and a minisupermarket or fruit and vegetable store. The distance between the shops
farthest away from each other in a cluster should not exceed 100m. Such a food cluster can be
presumed to function similar to a supermarket, where a full variety of foodstuffs is available in a
reasonably convenient way. With this method I manage to include small food stores, without
overstating their usefulness, since it naturally would be incorrect to assume that any small food store
carries every required food item. This method does probably err on the side of caution, however, given
that in the absence of complementary shops, retailers start offering products from outside their
traditional specialty range (Smith et al., 2010). As no information is available on what products are
available in which shop, the method described above is preferred.
7.2.1.2.
Service areas and acceptable walking distances
In order to calculate the accessibility of food opportunities on a micro level, a distance measure will be
used. Distance measures generally yield superior, more accurate, results than commonly used
container methods (e.g. counting food opportunities in a polygon) (Gilliland et al., 2012; Sadler et al.,
2011). It was decided to measure walking distances to the closest food opportunity available. While
the nearest shopping alternative may not always be preferred (Clifton, 2004; Sadler et al., 2011), I start
from a minimum supply perspective, assuming anyone and everyone should at least have the right to
be able to easily reach one of a range of alternatives. Their basic accessibility needs are thus met (Hay,
1995; Le Grand, 1991; Lucas et al., 2016c). Those with higher mobility rates may then benefit by having
a choice between various shopping options and thus have higher utilities, but everyone as a minimum
standard can get everything they need.
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I emphasize the importance of walking distance, rather than general network distances. For the
immobile other modes of transport may be inconvenient or unavailable (see section 2.3). Public
transport network distances are then, for example, rarely used in food accessibility studies (Larsen and
Gilliland (2008) being one of the very few exceptions).
An important question is then – how far is too far? Within which perimeter can accessibility be ensured
for a large majority of society? Many researchers (Donkin et al., 1999; Fraser et al., 2012b; Kyle and
Blair, 2007; Larsen and Gilliland, 2008; Wrigley et al., 2003) use or propagate a 500m walking distance
cut-off point. Delbosc and Currie (2011) find that in metropolitan areas a 500m distance to shops is
deemed walkable for a majority of consumers, research which is supported by Russell and Heidkamp
(2011) who find that a majority walks to the supermarket when it is less than 0.25mi (approximately
400m) away. In a similar vein, others determined that a positive influence of supermarkets on the
purchase of fresh produce by vulnerable individuals is limited in distance to 400m (LeDoux and
Vojnovic, 2014) or 500m (Ollberding et al., 2012), after which it quickly wanes.
Going by average walking speeds, this would mean a one way trip of about 6 to 7 minutes, although
when carrying heavy groceries this easily increases to 10 minutes (McDonald, 1961). A grocery
shopping trip would thus take about 16, 17 minutes, not including the time walking within the shop or
waiting in-store or in-traffic. This would indeed appear to be a manageable trip for most, though
elderly people (the over 75-80) may already struggle with this distance. While walking speeds remain
more or less constant for adults during their active years, they start to decline from the age of about
65 (Bohannon, 1997; Himann et al., 1988). Himann et al. (1988) report a 12.4% decrease per decade
for women and a 16.1% decrease per decade for men. Of course mankind not only continues to grow
older, but also manages to stay healthier longer (see e.g. Sanderson and Scherbov, 2010). Therefore,
theoretically at least, walking speeds should remain stable for longer. This does not, however, seem to
be true, since more recent research (see e.g. Bohannon, 1997; Malatesta et al., 2003) confirmed the
results obtained by McDonald (1961) and Himann et al. (1988). Walking speeds and decreases in
walking speeds thus seem to be very stable. Today, therefore, a 500m walking distance can still be
considered as a maximum for many of the over 75 age cohort. A similar reasoning was used by the
British Department of the Environment, Transport and the Regions to suggest a distance measure of
150-250m to ensure accessibility (Department of the Environment, Transport and the Regions, 1999).
Longer distances are used in the literature, such as 0.5mi (or approximately 800m) (Algert et al., 2006;
Spence et al., 2009; Zenk et al., 2009) or 1,000m (see e.g. Apparicio et al., 2007; Larsen et al., 2014;
Larsen and Gilliland, 2008). Beyond this cut-off, the walkability of food stores becomes spurious, and
longer distances mean that the utility of a food opportunity is severely reduced for those susceptible
to immobility (Spence et al., 2009; Zenk et al., 2009). A one kilometer distance already signifies a round
trip of more than half an hour, not including within-shop walking and waiting times. This certainly
seems to stretch the capabilities of those confronted with physical restrictions. Two walking distances
will then be taken into consideration, namely 500m and 1,000m. Since the study area in this section is
reduced to the major city regions this is justified. As one moves further in the periphery, particularly
in rural areas, acceptable walking distances become longer (Delbosc and Currie, 2011; Michimi and
Wimberly, 2010; Smith et al., 2010).
7.2.1.3.
Residential data and socioeconomic indicators
The service areas of shopping opportunities have to be linked to population data in order to assess
where proximity may be insufficient. Most studies use census tract centroids or container methods to
assess local accessibility. If the population is not spread homogenously over the census tract, as is often
the case in the study area, this does not lead to robust results and would hamper the correct
assessment of accessibility. Take the case of the four census tracts presented in Figure 45. In the left
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figure (A) black dots represent census tract centroids, while in the right one (B) they are individual
addresses. In both figures a gray dot represents a food opportunity. When using centroids, it is clear
that proximity would appear to be high for most inhabitants of census tract a, while poor for all the
other ones. When using a container measure, on the other hand, census tracts a, b and d, all three
encompassing exactly one food opportunity, would have equal accessibility, while inhabitants of c
would suffer from inaccessibility.
Studying the right figure, however, clearly shows these assumptions are spurious. The food
opportunity in a is not connected to a settlement and a majority of the population live a great distance
away. In d the majority of the population actually live close to their food opportunity, while the
majority of inhabitants of c similarly live close to a shop or cluster, even though they have to cross a
census tract border. The latter situation shows the importance of edge effects, which Sadler et al.
(2011) identified as important limitations of centroid and container methods. In b finally, half the
population lives near a food opportunity, while half does not. When exploring the available retail and
address data, examples of these deviations between centroid or container measures on the one hand
and address information on the other were ubiquitous. Certainly for large census tracts using more
general, less detailed data may then lead to serious errors. Therefore, in order to calculate true micro
accessibility, the usage of address data is an absolute requirement, at least in the study area.

A

B

Figure 45: The benefits of using address data over census tract centroids in assessing accessibility

Residential address data is, however, difficult to come by. The best dataset available is the CRAB
(Central Reference Address Database) (AGIV, 2016), which contains all the addresses of Flanders. This
in itself is not very useful. Indeed, agricultural, industrial or commercial properties are of little interest
within the research context. A clean up of the database is thus required. The CRAB database does,
however, not allow to discriminate between different functions. The dataset was therefore
crosschecked with two other datasets, one containing the geographic information of companies (both
headquarter and their branches) (Agentschap Ondernemen, 2012) and the other one containing retail
locations (including services and cultural industries) (Locatus, 2015). Some additional addresses that
have no residential function (e.g. city hall, libraries and hospitals), were manually deleted, but due to
a lack of reliable data some artefacts are likely to remain. On the other hand, this approach may be
somewhat overzealous at times. This is the case when economic and residential functions are
registered at the same address, liberal professions being a fairly common example of this. The method
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applied does, however, lead to the most realistic geographical residential patterns given the available
data.
In a next step, demographic data will be added to the analysis. To do this the population number of a
census tract is divided evenly over the remaining addresses. This should provide a decent
approximation of real-life population dispersions. Subsequently a similar approach is used to link
socioeconomic data to the address data. To assess whether food deserts exist or are major problem in
the study area, census tract level data on deprivation (available via Vandermotten et al. (2007)) is
assigned to the address layer, i.e. every address gets allocated the deprivation score of the census tract
it is located in. The deprivation data consists of a synthetic deprivation index, based on parameters
such as income, housing, education, employment and health. The most disadvantaged areas are given
a score of 0, while the most affluent receive a 100 mark. In the analysis the data is divided into three
categories, as is suggested by Vandermotten et al. (2007), a first covering the most deprived
neighborhoods (<15), a second indicating a second tier of deprived areas (15-30) and a third
representing the relatively affluent (>30). The areas deemed to be deprived (0-30) really are on the
extreme left end of the Bell curve of the index. They represent a small number of areas that are
significantly underprivileged when compared to the Flemish median. It is justified, and even preferred,
to focus on this small subset of neighborhoods, given the egalitarian nature of Flemish society. It may
be assumed that only those on the lower fringes of the deprivation index are severely disadvantaged
in general, and stunted in their mobility in particular. A large majority of disadvantaged neighborhoods
are located in city centers, confirming that poverty in Belgium is mostly an urban phenomenon, while
the suburbs are usually affluent (Goossens and Verhetsel, 1983; Kesteloot, 2005; Verhetsel et al., 2010;
Verhetsel and Vanelslander, 2010). This data then allows to assess whether accessibility is linked to
socioeconomic deprivation.
Sadly, no information on demographic and socioeconomic differences within census tracts is available,
so within census tract variances could not be accounted for. These wards were, however, designed to
group neighborhoods with a homogenous population. On the other hand, they were also first
delineated on the basis of the 1971 census, with only minor adaptation in 1981 and 2001. While for
most census tracts within area homogeneity is still likely to be high, for others, e.g. because of
gentrification, local differences have probably been established. Census tracts being the most detailed
spatial scale for which data is collected, however, means the method applied of assigning values of the
ward level to individual addresses still yields the most accurate results possible.
As discussed in section 5.3, age is a more likely cause of inaccessibility than poverty in Flanders. For
this reason, data on age will also be included in the analysis. Address data will be crosschecked with a
map overlay on census tract level covering the percentage of the local population aged 65 and over,
and another overlay with the percentage of the local population aged 80 and over. The first age cohort
still covers a significant number of highly mobile individuals. Given that pensioners show a tendency
to age in place (for Flanders see Buffel et al., 2014; De Witte et al., 2012), however, this metric allows
to identify areas where inaccessibility is likely to arise in the future. For the second age cohort (80+),
conversely, it may be assumed that issues with immobility have already become commonplace. Using
this age cohort thus allows to assess where age related inaccessibility already exists. Again a
homogenous dispersal pattern over the census tract will be assumed.

7.2.2. Results of the micro level analysis: few actual food deserts, many
potential food deserts
In this section the methodology described above will be applied to the major Flemish city regions. A
first part will focus on the search for food deserts. This is quite a rare phenomenon in the study region.
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The few existing food deserts are linked to failed spatial planning, rather than poverty avoidance
strategies by retailers. The Flemish city regions are, however, rife with potential food deserts, i.e. areas
where food opportunities are scarce, but where mobility levels are assumed to be high. On the other
hand, in a second section it is shown that age related inaccessibility can become a serious issue in these
potential food deserts in the future. In a third part, I will discuss the link between these results and
spatial planning practices and theorize on the eventual outcome of the described inaccessibility
towards the future.
7.2.2.1.
The missing food deserts in the Flemish city regions
The results of the food deserts analysis are displayed in Figure 46 for the Antwerp city region and in
Figure 47 for the Hasselt-Genk city region. The figures representing the other city regions (Ostend,
Bruges, Kortrijk, Ghent, Sint-Niklaas, the Flemish suburbs of Brussels, Mechelen and Leuven) are
included in Annex 3 in the back of this dissertation. The reason only these two maps are included in
the main text, is because the analysis runs more or less parallel for most regions. As will be discussed
in more detail later on, in Antwerp the majority of deprived census tracts are located right in the center
of the city. An analogous spatial arrangement can be found in most other city regions. Hasselt-Genk,
where pockets of poverty are mostly found outside of the urban centers, is included as an exception.
This reversal of the spatial deprivation-affluent dichotomy has much to do with the modern history of
the province of Limburg as a mining center. Many of the miners were housed close to the mine, in
garden cities, rather than in urban settlements. Even today, these garden cities are usually still
deprived. The only city region where similar patterns to those found in Hasselt-Genk exist, is Bruges,
where the historical city itself, as well as it suburbs, are relatively affluent. Only closer to the coastline,
in an industrial port context, some pockets of deprivation can be found. Just including Antwerp and
Hasselt-Genk in the main text should hence already give a thorough overview of the results valid for
the whole of urban Flanders.
In both Figure 46 and 47 three maps are included. A large map (left), showing the walking distances to
a supermarket or small food cluster for every address, and two small maps on the right, the top one
representing solely deprived neighborhoods (deprivation index ≤30) and the bottom one solely
focusing on affluent neighborhoods (>30). No distinction was made between the very disadvantaged
(<15) and the otherwise disadvantaged (15-30) as they show very similar (spatial) housing patterns.
The analysis thus runs very similar for both groups. Dots colored in yellow on all three maps represent
residential addresses within 500m walking distance of a food opportunity, while those living in an
orange dwelling have to walk more than 500m but less than 1,000m to reach a supermarket or cluster.
Red dots are over 1,000m walking distance removed from a food opportunity, a distance many people
will struggle to cover on grocery trips, particularly when carrying heavy groceries.
First focusing on Figure 46, left map, i.e. the city region of Antwerp with no distinction between
deprivation levels, it becomes clear that proximity within the urban core has been maintained. The
center within the Antwerp ring road is covered almost entirely in yellow dots, and to a far lesser
amount some orange addresses. The same is true for the other urban districts within the city of
Antwerp, although more addresses are colored in orange, while, particularly more towards the city
border, some red enters the picture.
Generally, the old town centers (of which some municipalities have multiple due to mergers in the
1960s, 1970s and 1980s) in the periphery still enjoy high proximity, with most addresses being colored
in yellow or orange. Red, however, has clearly become much more dominant in these peripheral,
suburban municipalities. This reduced proximity manifests itself in low-density and purely residential
neighborhoods. Here a retail landscape never developed, as these areas were envisioned to be
monofunctional and reliant on automobility.
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Figure 46: Basic accessibility in the city region of Antwerp, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 47: Basic accessibility in the Hasselt-Genk city region, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)

Moving on to the top right map of Figure 46, where the proximity to food opportunities for deprived
citizens (deprivation index ≤30) is shown, one immediately notices that most live in the center of the
city of Antwerp. As a result most addresses inhabited by the poor are colored yellow. This does not
necessarily mean that shops are attracted to poor areas, but rather that they are not repelled by
poverty, as is the case in, for example, the United States (see section 5.2.1). Deprived areas are simply
located well, in the inner city, which is by its very nature very central (in terms of population but also
as an employment center for example), and is therefore a very interesting place to invest. The urban
poverty, suburban wealth model applicable in Flanders, has thus prevented the widespread formation
of food deserts. However, as one moves away from the city center, proximity is no longer ascertained.
Both in the north and south of the city some dwellings are even colored red, so food opportunities are
not within maximum walking distances anymore. These are neighborhoods specifically built for the
poor and working classes and mostly consist of garden cities, modernist developments and industrial
areas. Particularly the former two are characterized by rigid structural patterns, and therefore little
room is available for retail functions, certainly not for the contemporary incarnation of food
opportunities, i.e. large-scale supermarkets. These neighborhoods also lack the centrality that benefits
the truly urban poor. No reason exists to visit these areas for non-locals, nor are they between
settlements. Shops would hence be dependent on a reasonably small and fairly destitute customer
base, and for that reason these neighborhoods are not interesting places to invest, even if
morphological issues could somehow be overcome. Residents of these types of areas are thus
confronted by inaccessibility. They represent, however, a small minority of the Flemish poor in general
and the Antwerp poor in particular.
The bottom right map of Figure 46 then represents the (relatively) affluent (deprivation index >30) in
the Antwerp city region. It becomes clear immediately that spatial patterns and therefore proximity to
a food opportunity differ significantly between the poor and the rich. Some urban neighborhoods in
the city of Antwerp fall in this category, as well as most suburban old town centers. As mentioned
above, proximity is still quite high in these neighborhoods. Most addresses in this category are,
however, representative of the low-density urban sprawl that characterizes the morphology of the
Flemish suburbs. It then comes as no surprised that most dwellings are colored in red, and food clusters
nor supermarkets are thus within walking distance and the automobile will often be the only realistic
way of reaching a food opportunity. Some geographic differences do exist, with proximity being rarer
and distances overall larger in the north and east of the city region, compared to the southern
suburban municipalities. This difference grew historically and the latter municipalities are generally
smaller, more urbanized and as a result have higher densities. The north and east were until fairly
recent forested areas. Dwellings with ample amounts of land were fitted in these green environments
and densities in these residential areas were therefore particularly low, resulting in even higher
distances than normal.
Changing regions from Antwerp to Hasselt-Genk, similar trends can still be observed on the large map
left on Figure 47. Proximity is generally high in the city and town centers (note that the cities
themselves are polycentric), though less so in Genk than in other central cities. Proximity quickly
decays when leaving these core areas. The reason why Genk is somewhat different from most major
cities is its aberrant urbanization history. It does not truly have a center, but it is an amalgamate of
older smaller urbanized neighborhoods that have fused together. Different parts of the city then show
different centrality levels. Nonetheless, in general trends of central proximity and remoteness in
sprawl areas persist.
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<500m

500-1000m

>1000m

walking distance

walking distance

walking distance

Very deprived (<15)

57,139 (76%)

13,384 (18%)

4,497 (6%)

Deprived (15-30)

109,402 (71%)

37,181 (25%)

8,129 (5%)

Affluent (+30)

517,337 (26%)

685,095 (34%)

798,656 (40%)

Population

Table 24: The population of the major Flemish city regions and the Flemish suburbs around Brussels according to their walking distance to a food opportunity, classified by their socioeconomic
status
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500m

500-1000m

>1000m

walking distance

walking distance

walking distance

Very deprived (<15)

9,428,597m² (31%)

14,367,035m² (47%)

6,502,910m² (22%)

Deprived (15-30)

18,590,586m² (30%)

29,146,650m² (48%)

13,535,959m² (22%)

Affluent (>30)

176,371,425m² (6%)

499,946,622m² (16%)

2,453,780,432m² (78%)

Surface area

Table 25: The surface area of census tracts of the Flemish city regions and the Flemish suburbs around Brussels according to the walking distance to a food opportunity, classified by the
socioeconomic status of a neighborhood

What makes the Hasselt-Genk region distinct is the location of its poor neighborhoods. While in other
city regions a very large majority of the deprived live in the urban core, in Hasselt-Genk most inhabit
neighborhoods on the city edge. As explained above, the reason for this can be found in the unique
industrial history of the area and the propagation of the garden city idea. Many of these garden cities
are now colored in red. A significant number of the deprived in the Hasselt-Genk region are then
confronted with inaccessibility.
Table 24 provides the walking distances for the population of the major Flemish city regions, and the
Flemish suburbs of Brussels, according to the three walking distances defined in the methodology
(<500m, 500-1000m and >1000m). These are crosslinked to the synthetic deprivation index used in the
analysis. It becomes clear that a large majority of the deprived (both the most deprived and the second
tier of deprivation) live very close to either a small food store cluster or a supermarket, a large majority
even within a 500m walking distance. Only about 5% of them live more than a 1000m walking distance
away from a food opportunity. This certainly dispels the assumption that food deserts are a common
problem in the region. Similarly to the situation in the UK and Canada it is very much a localized issue,
which then mostly pertains to certain types of housing arrangements, i.e. garden cities, CIAM-style
housing estates and residential areas near industrial estates.
The opposite is true for the affluent population, where the category over 1000m is clearly the largest
(40%). An additional 35% live more than 500m, but less than 1000m away from a food opportunity. Of
course only deprived areas are defined as food deserts. Nevertheless, if the mobility levels of the
affluent for whatever reason drop, accessibility could become a problem. These are therefore,
following Apparicio et al. (2007), and Larsen and Gilliland (2008), identified as potential food deserts.
Table 25 is included to offer information on the settlement behavior within census tract. It provides
the surface area of census tracts within the calculated service areas, again differentiated for the
socioeconomic status of a ward. Comparing the percentages for the same categories in Table 25 vis-àvis Table 24 then gives an approximation of where people live within a census tract in relation to the
walking distance to a food opportunity. It seems they then generally live closer to a cluster or
supermarket than would be the case if they sprawled evenly over the surface area. The percentages
for every category differ substantially between the two tables. The change is particularly striking, i.e.
38 percentage points, for the affluent living more than 1000m away from a food opportunity.
This for one indicates that to assess micro accessibility, it is absolutely necessary to use address data.
If simply census tracts centroids were used in the analysis, there very likely would have been a
substantial overestimation of average walking distances to a food opportunity.
It is also an important warning sign. In many census tracts the potential for further outward residential
expansion is still present. Sprawl starts from the city and municipal centers outwards. Hence, the areas
closest to the village centers, where accessibility is high, were developed first, minimizing the loss of
proximity. As sprawl creeps further into the periphery, however, assuming that similar building patters
are adhered to, distances between residences and food opportunities will progressively increase. Of
course, when starting from the mindset that only the affluent and therefore extremely mobile inhabit
these neighborhoods, this is not necessarily problematic. Indeed, none of these types of
neighborhoods are identified as being deprived, so this train of thought is somewhat justified. On the
other hand, non-poverty driven immobility is likely to establish itself in such areas, as will be discussed
in the next section.
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Figure 48: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the eastern part of the Antwerp city region

7.2.2.2.
Age-related inaccessibility in potential food deserts in the suburbs
In this section the distances to a food opportunity are overlaid with information on age (% over 65, %
over 80). The resulting map for Antwerp is shown in Figure 48. It was decided to focus on the east side
of the city region. It is here, particularly in municipalities such as Kapellen, Brasschaat, Schoten and
Schilde, that many established suburban neighborhoods have existed for a very long time already.
Maps for (parts of) other city regions and the periphery of Brussels are provided in Annex 4 in the back
of this dissertation. Particularly around Brussels and in and around Ghent very similar patterns as in
the Antwerp city region exist, as suburban neighborhoods here have also existed for a substantial
amount of time already. The suburbanization in other regions came about somewhat slower, but
broadly similar trends as in said urban areas can be distinguished.
Both Figure 48 and the images included in Annex 4 always include two maps. The left one shows the
connection between walking distances and the percentage of the population over 65 in a census tract,
while the right one focuses on the 80 and over cohort. Given tendencies towards aging in place, the
left map can be interpreted as showing areas where age related inaccessibility is likely to become a
problem in the future. By the age of 80, on the other hand, mobility issues have become commonplace
and issues with inaccessibility have started to present themselves.
First focusing on the left map of Figure 48, it becomes clear that many pensioners do not live within
walking distance from a food opportunity. Most of the red dots are within census tracts where already
between 15% and 25% of the population is over 65. In this area, to the east of Antwerp, it is not rare
at all to encounter census tracts with a population of between 25% and 55% pensioners where a
majority of addresses lies more than a 1000m walking distance removed from a food opportunity. For
census tracts with a majority of houses between 500m and 1000m away from a cluster or supermarket,
such high percentages of pensioners are actually quite common.
According to the right figure then, one may notice that a significant number of census tracts with 510% of the population aged 80 or over, count numerous red dots, and even more dwellings are colored
in orange. The number of addresses located in areas with even higher percentages of over eighties
with low proximity levels are much less frequent, but are certainly not rare. Given the aging trends
(see section 8.1.2), and the high number of people over 65 living in inaccessible housing, this
phenomenon is likely to become much more common in near to mid-term future.

Pensioners

65 plus

80 plus

500-1000m

179,009

52,722

>1000m

169,407

43,133

Table 26: Distances to food opportunities for pensioner age categories in the major Flemish city regions and the Flemish
suburbs around Brussels

Linking the walking distances, address data and data on aging allows to approximate how many
pensioners living in major Flemish city regions are at risk of suffering from food inaccessibility now or
in the future. It should be noted that this analysis contains a certain degree of uncertainty. As was
already discussed in the methodology section, homogenous dispersal patterns across addresses within
census tracts are assumed to exist. The numbers resulting from the analysis (represented in Table 26)
should, therefore, be read as an approximation, rather than an exact representation of reality. Table
26 then shows that almost 350,000 pensioners in Flemish city regions currently already live more than
500m away from a food opportunity, 170,000 of whom occupy housing over a 1000m from a
supermarket or cluster. Specifically for the 80 plus segment of this group, over 95,000 live more than
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500m away from a food opportunity, of whom almost 45,000 live over a kilometer removed from the
shops in question. The potential for age related inaccessibility is thus already large.
Compared to deprivation related inaccessibility, this age-related inaccessibility group is much larger.
The variable age is thus likely to be a much more important source of inaccessibility in Flanders in the
future. The analysis thus supports the hypothesis that the focus of academic research on food deserts,
when defined as deprived areas with insufficient access to food stores, is only able to offer a very
reductive view on potential inaccessibility. Other sources of immobility, primarily age, deserve much
more attention in mainstream academic output.
Finally, I would like to somewhat nuance the importance of age-related inaccessibility in Flanders
today. Several schemes are currently in place to alleviate issues for those already suffering such
constraints. This includes programs such as meals on wheels, where social organizations, such as the
Public Centers for Social Welfare (Dutch: OCMW), offer door-to-door services on demand for senior
citizens. However, one may question the affordability of such systems if the number of beneficiaries
sharply rises, as can be expected in the near to mid-term future.
7.2.2.3.
Discussion of the micro level analysis
Food deserts in the study area are rare and the problem is a highly localized and contextualized one.
There exists a clear positive correlation between deprivation and proximity to a supermarket or food
store cluster. There are two reasons for this. First a majority of the deprived live in the urban centers
of Flanders, and moreover, particularly in the major cities. This urban sedimentation of poverty is a
result of the industrialization of the 19th and early 20th century of Flemish cities, the spatial remnants
of which are present until today (De Decker et al., 2005). The proximity in the urban core in Flanders
is consistently extremely high, with a large majority of residents, rich or poor, living within a 500m
walking distance of one of the defined food opportunities. The high accessibility in the centers is due
to their centrality. Multiple retailers will not specifically seek out poor areas, but they are, by chance,
simply well located in areas chain supermarkets want to invest in. Many individuals, including
numerous affluent people, will need to at least pass through these neighborhoods. There is also the
relativity of deprivation. Poverty in the US cannot truly be compared to destitution in Flanders. Social
programs mean that, for example, the unemployed still enjoy living wages. While such people certainly
suffer insufficiencies, said schemes mean that deprived neighborhoods in themselves, with their high
populations and densities, form an important market. Second, a majority of the very deprived people
of Flanders are foreigners, of foreign descent or live in neighborhoods with large immigrant
populations. The entrepreneurial spirit in these communities is higher than amongst the
autochthonous populace.
Yet some, be it a relatively small number, deprived individuals live at distances from supermarkets or
clusters too far to walk comfortably. It is, however, the morphology and function of their
neighborhoods which is mostly to blame for the woes of these people, rather than their socioeconomic
status. Almost invariably these neighborhoods belong to one of three types: industrial areas, garden
cities and modernist constructions (CIAM-style estates), or combinations of such developments,
outside of the urban centers. This shows in a way the bankruptcy of the garden city and modernist
planning philosophies, at least in terms of accessibility, in the contemporary era. Garden cities were
originally envisioned to be self-sufficient entities for the working classes, or at least those of modest
income, but in reality were still reliant on the bigger metropolitan area (Mougenot, 1988). Over the
years the few, if any, local service providers disappeared, and no space was available to accommodate
modern retailing developments. Hence the devolution of Flemish garden cities into monofunctional
residential neighborhoods with a lacking proximity to basic commodities such as food stores.
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The separation of functions was of course a design feature of modernist era planning. Though planning
theory did not necessary aim to separate retail and residential that is how it often panned out. Most
of the CIAM-style developments built in Flanders were, for example, not envisioned to have any food
stores or even any general retail provisions on the premises, and were hence completely dependent
on surrounding neighborhoods. As ties to these other neighborhoods were not a planning priority, and
were indeed opposite to the modernist philosophy which foresaw plenty of green space around
residential developments, this has become problematic in regard to food proximity. Sometimes shops
were part of the modern neighborhood layout, but even then they were severely underserved. The
Luchtbal neighborhood, a notorious, sprawling outer city estate in Antwerp that currently houses
approximately 6,000 inhabitants, is, for example, fully reliant on one small supermarket. In an ideal
modern planning model excellent public transport links should have somewhat relieved these
grievances. It, however, never became the dominant type of planning. Modernist areas in Flanders
therefore only cover relatively small pockets of development embedded in a wider generalist planning
environment. The latter in Flanders typically did not favor very high local densities, which are generally
required for an effective and efficient transit system. The envisioned public transport connections then
were never established.
Regarding the industrial areas, these are historical anomalies which stem from the industrialization
moving away from the city centers. The poor have historically been attracted to industrial areas (De
Decker et al., 2005), due to increased chances of employment, and thus clusters of poverty established
themselves outside of the urban core. Port areas are a good example. As the port moved increasingly
further away from the city, the laborers followed, trying to live as close as possible to the docks and
warehouses, close to work. When the local industry started to decline, those that could leave, left,
taking with them any enterprise, leaving the poorest behind in a derelict environment. As housing
environments are particularly unattractive in these industrial estates, they did not manage to attract
more affluent residents (Kearns and Parkes, 2003). This process is, for example, described in Sydney
by Bounds and Morris (2006). Due to the lack of centrality of these types of neighborhoods, nor even
being located in between population centers, and being inhabited by the poorer population strata,
new retail developments are also unlikely to settle here. It has to be remarked that old industrial
estates, and particularly former port areas, have become popular targets for gentrification (Bounds
and Morris, 2006; Hamnett and Whitelegg, 2007; Taşan-Kok, 2010). This, however, mostly concerns
neighborhoods close to the city center or other poles of attraction. Industrial estates further afield are
often still deprived and many house food deserts.
The areas described above are, however, relatively rare in Flanders. Only in the Hasselt-Genk region
garden cities are a common feature in the urban landscape. As a result, food deserts are far and few
between and highly localized. On the other hand, while the poor have historically inhabited and
currently still live in city centers, it may be questioned whether this model of urban poverty and
suburban wealth will be sustained into the future. As was established in the conceptual framework
(see section 2.1.1), the post-Fordist economy has reinvigorated positive urban sentiments amongst the
affluent. While I somewhat criticized and nuanced this conclusion, it must be said that there is some
truth to it, exemplified by the gentrification of traditionally poor neighborhoods. Issues with the
displacement of the poor towards the periphery may then arise. Due to the incremental nature of
gentrification in Flanders (Taşan-Kok, 2010), this may not become apparent immediately, but certain
evidence of population displacement has already been uncovered, e.g. in Antwerp (Loopmans, 2008;
Schillebeeckx et al., 2014) and Brussels (Pelfrene, 2015; Schillebeeckx et al., 2014; Van Criekingen,
2009, 2008, 2002). The sedimentation of deprivation in the urban core thus gradually erodes. At first
this will lead to an outmovement to other poor neighborhoods in the same or other cities where rents
remain affordable (De Maesschalck and Loopmans, 2002; Loopmans, 2008; Van Criekingen, 2009,
147

2008, 2002). Van Criekingen (2008) and Pelfrene (2015), however, show that some outmigration
towards the suburbs is already going on in e.g. Brussels. Schillebeeckx et al. (2014) confirm this and
state that some evidence towards this trend has also started emerging in other major cities. If
gentrification endures, which is likely, and accelerates, rising rents will push an increasing amount of
poor people towards the periphery. Similar trends can certainly already be distinguished in other
countries, see e.g. Kavanagh et al. (2016) for an analysis of the decentralization of poverty in Scottish
cities. In the urban fringe they will be confronted with the suburban morphology characterized by
sprawl and unbundling, which may be detrimental in terms of accessibility.
Moving on to general spatial planning in Flanders then, it in many ways often favored urban sprawl
over mixed environments, leading to an environmentally, but also socially unsustainable situation. It
would perhaps be unfair to claim that zoning plans in themselves supported city flight and suburban
growth, but unabashed urban sprawl was always tolerated and was often even supported by
government initiatives, such as social tariffs for commuting, overly liberal or sometimes a complete
absence of planning regulation, infrastructure investments allowing for efficient commuting and home
ownership promotion schemes (De Decker, 2011, 2008; De Decker et al., 2005; Januarius, 2008;
Loopmans et al., 2010; Vanoutrive et al., 2016). I would venture to argue that within the context of
this dissertation the dominant Flemish planning philosophy mostly marked by flexible and liberal
locational choices is currently failing society.
Since no overarching scheme was really in place, as no truly binding rules governing spatial patterns
existed, outward city growth could have been expected. Urban emigrants were more or less free to
maximize their utilities, given of course certain practical boundaries, such as maximal commuting
distances (Marchetti, 1994). For the average Fleming this utility maximizing exercise meant and still
means, among other things, large and detached houses and ample access to green areas, preferably
in the form of private gardens (De Decker, 2011; Verhetsel et al., 2010, 2003; Verhetsel and Witlox,
2006). The results can shortly be summarized as highly fragmented and widespread low-density urban
sprawl (Poelmans and Van Rompaey, 2010).
Abroad, in e.g. the Netherlands, Scandinavia and Germany, urban sprawl was typically planned, with
neighborhoods being built around central retail and services hubs (Hirt, 2012; Schwanen et al., 2004).
Such provisions ultimately led to mixed and therefore walkable environments, meaning accessibility
was mostly ensured. In Flanders, little actual planning efforts were involved in the formation of these
suburban patterns and little mixed development occurred. On the contrary, mixing was often actively
discouraged by notoriously stringent local zoning plans and building codes (Bervoets and Heynen,
2013) and opposed by residents as it goes against the very idea of the suburban idyll (Bervoets et al.,
2015; Bervoets and Heynen, 2013). As was explored deeper in the conceptual framework (see section
2.1.2), and as was shown in the analysis in this section, these low-density environments have led to a
lacking proximity of other functions and long distances have to be traversed to reach activities. Long
distances of course discourage walking and cycling, while low densities render public transport
inefficient. In other words, the use of a car is required, even for the most mundane daily tasks, such as
food shopping.
It was then shown that a majority of addresses in the suburbs are not within walking distance from a
food opportunity anymore. This is not perceived as an issue by many, because indeed, these
neighborhoods are mostly inhabited by the relatively affluent, a group which generally does have
access to at least one car, and usually to more. A first problem with just accepting this configuration is
that it presumes that the demographic and socioeconomic structure of a neighborhood is set in stone.
As I already mentioned, some evidence has already emerged that deprived families are forced into
moving towards the periphery. They do typically not have the high mobility rates of the rich. This is,
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however, a problem for the future, one that should be monitored to see whether or not in comes into
fruition. An issue which seemingly has already established itself and will grow in importance in the
near to mid-term future is age-based inaccessibility.
Age is an importance source of immobility, and therefore, a precursor for inaccessibility (see section
2.2.1.). At first the sprawling suburban neighborhoods specifically under scrutiny here, were mostly
inhabited by young families, who required additional living space. It is, however, demonstrably wrong
to assume that this demographic still dominates the suburban. As was shown, the number of
pensioners in these neighborhoods is already high. Given demographic and aging statistics, the
pensioner group in general will grow significantly in size over the near future, as will the over 80 cohort
specifically (section 8.1.2). As was explained in section 5.3, it is unlikely that these people will uproot
themselves from their familiar environments once they start experiencing inaccessibility. Indeed, aging
in place is a powerful force, also in the study area (Buffel et al., 2014; De Witte et al., 2012). One should
also dare to ask the question whether such a recentralization would be at all desirable or even feasible.
Important reasons exist why pensioners like to stay put. They feel comfortable in their surroundings
and have developed their local social network. Such factors cannot be replicated easily anywhere else,
meaning that moving leads up to common aging issues such as loneliness. Finally, there is the issue of
economic feasibility of expecting pensioners experiencing inaccessibility to change house. If all those
suffering such issues decide to uproot within a reasonably small period of time, the supply and demand
statistics for a certain type of property, i.e. high supply of large and suburban properties with a nice
garden and high demand for central apartments or other small dwellings, will be skewed (Myers and
Pitkin, 2009; Myers and Ryu, 2008), leading to significant capital destruction. This latter parameter
gains in importance in the knowledge that Belgian pensions are very meagre indeed (Grech, 2013).
Does food inaccessibility in the study area then exist? There certainly is very little evidence of food
deserts, which are a highly localized and contextual problem. A lot more evidence for potential food
deserts is available though. Inaccessibility due to age related immobility seems to have gained a
foothold in these potential food deserts, with problems likely to aggravate severely in the future.

7.3. Conclusions
This chapter contained two analyses. A first was an exploratory analysis to assess the retail landscape
on a municipal level, while a second address level analysis had the aim to identify specific areas where
accessibility has possibly been compromised.
The exploratory analysis allowed to reduce the study area for the address level analysis to the major
Flemish city regions. It showed that particularly in the most established suburban municipalities the
number of small food stores per inhabitant was very low and that this was not compensated by a welldeveloped supermarket network, quite the opposite, as the number of supermarkets in the areas in
question was often also very low. The previous chapter (Chapter 6) provided evidence that food
retailing floor space in the urban has also suburbanized in an important way. In other words, suburbia
is served by a disaggregated large-scale food retailing sector, mostly located between settlements, and
walkability is therefore likely to be poor or altogether absent. On the other hand, the urban core is still
served by a dense network of smaller food stores (both specialist food retailers and small format
supermarkets), ensuring access to food opportunities. Relatively rural areas, finally, usually still have a
dense network of either small food stores or supermarkets and often of both. Moreover, food
environments are more complex in the rural and it is therefore rather more difficult to capture
inaccessibility with distance related measures (Michimi and Wimberly, 2010). It was consequently
decided to apply the address level analysis solely on the major Flemish city regions, where food
inaccessibility is most likely to take place.
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A very important observation from the address level analysis was that poverty avoidance is not a major
phenomenon in the study region. Food deserts exist, but are rare, and are, moreover, highly
contextual. The few food deserts that were identified, are usually either garden cities, CIAM-style
modernist estates or industrial areas. These neighborhoods are simply not conducive to retail
developments due to their form or location. Only in the Hasselt-Genk city region a significant portion
of the deprived live in such areas outside of the city centers. In other city regions deprivation is largely
limited to the urban core and a dense network of small food stores and small supermarket formulas
provides sufficient access.
There are, however, many potential food deserts in the study area. These are almost exclusively purely
residential neighborhoods located in the low-density urban sprawl that characterizes the Flemish city
regions. Such a spatial mismatch has not necessarily led to inaccessibility as historically these areas
have been inhabited by a highly mobile populace. This, might, however, change in the future.
First, evidence has already emerged that there is some suburbanization of the poor as a response to a
growing gentrification trend in the cities. Such a trend is, however, still in its embryonic stage, and its
influence on food deserts thus remains to be seen. Second, many of the potential food deserts in the
suburbs already house substantial numbers of pensioners, including a significant group of over 80s.
Given current aging trends (see section 8.1.2.) and the preference and tendency of pensioners to age
in place, this group is likely to grow considerably. At the moment social programs, e.g. meals on wheels,
have been put in place to cope with the inaccessibility induced by physical immobility. It remains to be
seen whether such schemes will remain financially viable and accessible for the neediest in the future.
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CHAPTER 8
The future of food accessibility in Flanders
In the last two chapters it has been shown that a spatial mismatch between food retailing and the
residential has established itself in Flanders. In most city regions, large-scale retailing has sprawled
outside of residential areas. This means that attractive shopping (cheap and convenient) is not easily
accessible to those with low personal mobility rates. Basic accessibility, by which I mean the walkability
of the nearest food opportunity, has also been compromised. Very few food deserts were identified,
though potential food deserts were commonplace in Flemish city regions. Given that a significant
proportion of the inhabitants of these potential food deserts are pensioners, among whom a
substantial number of over 80s, accessibility issues might arise.
The goal of this chapter is to investigate how food inaccessibility in Flanders will evolve towards the
future. Making accurate predictions is, however, difficult, if not neigh on impossible. Accessibility
namely depends on many factors, including the economy in general, socioeconomic and demographic
evolutions, changes in the retail industry (e.g. mergers and acquisitions and new entrants to the
market), distribution innovations (most importantly e-commerce), changes in (spatial) retail policy,
evolutions in spatial planning, changes in mobility (e.g. driverless vehicles), etc. In other words, food
retail accessibility is highly complex. On the other hand, in the two previous chapters it was established
that inaccessibility mostly stems from poor spatial planning. A prime example is the low-density sprawl
in the form of solely residential structures that characterizes the Flemish city regions and has led to a
spatial mismatch with retailing. Such structures are typically long term and subject to very little change
(Chang, 2011; Chow, 2005; Scheer, 2001). Local governments resist densifications and function
changes by exacting zoning regulations and building codes (Antoninetti, 2008; Liebig et al., 2006).
Residents are also often opposed to change, citing concerns regarding increased traffic and privacy,
and a fear of property value depreciation. Research in Flanders confirms this structural stability. While
the planning system in the study region allowed for ubiquitous urban and retail sprawl, it can be
extremely strict when concerning form and function. In the meantime some cautious efforts have been
made on the regional level to allow for structural housing stock changes within existing neighborhoods
(Bervoets et al., 2015), but local zoning plans and building codes remain notoriously stringent and
restrictive (Bervoets and Heynen, 2013). Furthermore, residents also resist change in their
neighborhood, arguing it goes against the very idea of suburban living, which in turn makes functional
diversification politically unfeasible (Bervoets et al., 2015; Bervoets and Heynen, 2013). The solely
residential low-density neighborhood then constitutes an inherited spatial situation. The existing
spatial mismatch in potential food deserts will therefore likely persist, allowing inaccessibility to come
into fruition.
It must be remarked that some important emerging trends with unsure effects on the retail landscape
and the wider built-up environment are hereby ignored. Referring to the theoretical framework (see
section 2.3.1), accessibility can be influenced through any of three variables, namely location, mobility
and transport. Significant evolutions are on the horizon for all three parameters. A good example
would be the dawn of driverless vehicles. Technopositive assessments seem to imply that this
technology would allow for cheap and almost unlimited transport, even for the now disenfranchised.
Many questions remain, however, such as the usability of the technology by the disadvantaged. It was
discussed in the theoretical framework (see section 2.3.3) that the transport disenfranchised coincide
with the IT-disenfranchised. Surely, similar issues might occur for access to driverless mobility. Another
issue might be how the technology shapes the built-up landscape. The automobile allowed for almost
unbridled mobility for drivers, but those unable or unwilling to drive were confronted with rising
inaccessibility due to the demise of walkable environments (see section 2.1.2). Again, similar and even
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worse problems are not unthinkable with the onset of driverless automobility. Further developments
in e-commerce might also render e-grocery schemes feasible. Realistic business models for home or
near-home delivery of groceries may be developed and become affordable for individuals. Retailers
will undoubtedly also try to diversify their shopping portfolio to adapt to demographic and
socioeconomic trends. In traditional brick and mortar retailing, supermarket chains are rethinking
formats, with the hypermarket model coming under pressure (see the financial difficulties experienced
by the Carrefour hypermarkets and the Makro group in Belgium), while small formats becoming ever
more ubiquitous. There might also be an expansion in innovative formats, e-groceries of course, but
in the Netherlands the so-called rolling supermarket has for example also made a cautious return.
Many emerging trends impacting all three parameters constituting accessibility can thus be identified.
Their influence on future inaccessibility may be positive, but just as well negative. Given these trends
and their inherently unsure nature, a true assessment of future accessibility is practically impossible.
In the remainder of this chapter I will discuss the most important future spatial trends regarding
demographic and socioeconomic evolutions impacting accessibility (see section 2.2.). This is then
linked to the results concerning the existing spatial mismatch obtained in the previous chapters,
offering a glimpse of future inaccessibility.

8.1. Predicted demographic and socioeconomic evolutions
In this section I will discuss how demographic and socioeconomic variables relevant to mobility evolve.
The same variables used in Chapter 6 (see section 6.2) will be assessed. For the number of inhabitants
and the percentage pensioners I will rely on the projections provided by the research department of
the Flemish Government (SVR, 2015). The other variables (ethnicity, median income and employment),
on the other hand, will be based on past trends in order to assess how they will possibly evolve further.
Predictions for the latter are notoriously difficult, hence the lack of official data.

8.1.1. Population prognoses
Population patterns for most of retail history have determined shopping retail locations. It was shown
in Chapter 6 that this still holds true for the traditional retail landscape, but that large-scale food
retailing has the ability to sprawl, particularly in urban environs. Nonetheless, it was shown in Chapter
7 that basic accessibility was actually still high in city centers due to a dense network of small food
stores and smaller supermarket formulas. A clear disentanglement between shopping and living could,
however, be discerned in suburbia.
Projections then show that the population in Flanders will increase from 6,376,535 in 2014 to
6,754,698 in 2030, i.e. a 6% increase in 16 years (SVR, 2015). Figure 49 shows how this increase varies
across the region. Clearly the biggest growth is expected in the center of the study area. Particularly in
the city of Antwerp, as well as in the municipalities north of Brussels, and in many of the suburban or
urbanized areas between central cities, projected growth is particularly high. Some other cities with a
center function, such as Aalst, Mechelen or Sint-Niklaas are also expected to experience reasonable
growth. Ghent, on the other hand, only shows moderate growth and Leuven is even expected to have
a population decrease. Another important observation is that population growth is expected to be
moderate or negative in many of the municipalities adjacent to Antwerp and Ghent, areas that were
first to suburbanize.
The results of these prognoses seem quite logical. Slow growth areas around major cities experienced
fast population increases in the 1960s and subsequent decades. Since the 1990s and particularly after
the turn of the century, growth, however, plummeted. These suburbs have become urbanized and
dense and the few remaining plots of land have become expensive, leaving little room for future
growth. Municipalities located further in the hinterland still have room for additional development.
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Larger population growth can thus be expected, which coincides with the conclusions reached in
spatial development models for Flanders (Engelen et al., 2011; Gobin et al., 2009). Around Brussels
room for further development is also still available.

Figure 49: Projected population growth in Flanders 2014-2030 (natural breaks – Jenks) (data: SVR, 2015)

Outside of the center of the region, population growth is often low or negative, even though many
exceptions can be discerned. This goes for both central cities (e.g. Hasselt), as well as other
municipalities.

8.1.2. Percentage pensioners prognoses
In Chapter 6 it was shown that a general positive correlation between the percentage pensioners and
supermarket floor space exists. For small food stores there was mostly a positive correlation in rather
rural areas, but no significant relationship could be found in cities in the center of the study region and
their suburbs. Many of the potential food deserts identified in Chapter 7, however, housed a significant
number of pensioners, including a substantial share of over 80s.

Figure 50: % pensioners in Flanders in 2014 (natural breaks – Jenks) (data: SVR, 2015)

Figure 50 shows the current percentage of pensioners per municipality in Flanders. The coast is clearly
the spatial region with the most pensioners. In all but one (Bredene) of the seaside municipalities more
than 25% of the population is aged 65 and over. The west in general is older than the rest of Flanders.
In the center of the study region, it are mostly the established suburban municipalities around Antwerp
and Ghent that already house a high percentage of pensioners. This is strikingly not the case for the
areas around Brussels and Leuven. The east of the study region, barring the south, counts relatively
few pensioners.
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By 2030 (Figure 51) the relative number of pensioners will clearly increase substantially in general.
Note that only in some of the municipalities colored in yellow the number of pensioners remains under
20%. Such high rates are still a relative rarity today. While the % of pensioners remains highest in the
coastal area and some established suburbs, the rest of the region is catching up. Figure 52 then shows
the increase in the percentage of pensioners. Particularly high growth can be expected in the east, but
also in some of the municipalities in the periphery of the major cities in the center of Flanders, which
suburbanized relatively late. Increases remain relatively low in the major cities, though are still over
11%. Similar observations were made by Schillebeeckx et al. (2014).

Figure 51: % pensioners in Flanders in 2030 (natural breaks – Jenks) (data: SVR, 2015)

Figure 52: Increase in the number of pensioners (%) in Flanders between 2014 and 2030 (natural breaks – Jenks) (data:
SVR, 2015)

All municipalities in the study region will thus house a significant number of pensioners in 2030. As
discussed in section 2.2.1., issues with immobility and therefore inaccessibility start to increase
exponentially from the age of 75. The percentage of the population over 80 for the whole of Flanders
remains relatively constant for now at around 6%. This is expected to increase significantly starting
from 2025, to reach about 8% in 2035 and stabilize at 10% at around 2045.
Prognoses of the fluctuations of the percentage of over 80s over the landscape in 2027 are represented
in Figure 53. The number of municipalities where this percentage remains under 6% are rare. Major
cities usually house relatively few elderly individuals, though the cities in West-Flanders form an
exception to this. As could be expected from the previous figures, the numbers are inflated along the
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coast. The most established suburbs around Antwerp are also shown to house relatively many over
80s. Similar trends could as of yet not be distinguished in other city regions in the center of Flanders.

Figure 53: % aged over 80 in Flanders in 2027 (natural breaks – Jenks) (data: SVR, 2015)

8.1.3. Recent developments in ethnic diversity
Ethnic diversity, which was operationalized as the population share of sub-Saharan African (mostly
Congolese), Maghreb (mostly Moroccan) and West-Asian (mostly Turkish) foreign nationals, was
shown to be positively correlated with retail floor surface. The effect was mostly restricted to major
cities, as that is where large communities are located. This also meant that basic accessibility is good
for this group.

Figure 54: Number of non-European foreigners (sub-Saharan Africans, North Africans and West Asians) in 2012 in Flanders
(data: SADL - KU Leuven, 2015)

Figure 54 shows the number of non-European foreign nationals of sub-Saharan African, North-African
and West-Asian origin per municipality for 2012. It is clear that the largest communities are found in
the two biggest cities in the study area, Antwerp and Ghent. Smaller communities are found in other
large cities, in former mining areas and around Brussels.
It is extremely difficult to make predictions for future growth for this variable. The number of
newcomers depends on many uncertain factors. The Arab spring and the lead up to the so-called
refugee crisis are a perfect example of this. I therefore look back towards the past on how the number
of non-European foreigners evolved between 2000 and 2012, in order to determine some underlying
trends, rather than relying on uncertain prognoses. This evolution is shown in Figure 55.
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Figure 55: Percentage growth of the number of non-European foreign nationals (sub-Saharan Africans, North Africans and
West Asians) between 2000 and 2012 in Flanders (natural breaks – Jenks) (data: SADL - KU Leuven, 2015)

The number of foreign nationals of said origins has actually decreased over time in municipalities
where large communities have settled. Elsewhere the evolution has logically been negligible. Of
course, the number of foreign nationals will not rise linearly over time. By adopting the Belgian
nationality, some will disappear from the statistics. Figure 55 then more accurately describes whether
there is a constant new influx of newcomers. This is important in terms of ethnic entrepreneurship and
food accessibility, since these people and their immediate descendants are most likely to start a food
retail business (Lens and Michielsen, 2015a, 2015b). Particularly in some municipalities in the east of
the study region replacement seems to be lagging. This makes perfect sense, since the original reason
to move towards the region, i.e. employment in the mining industry, has disappeared.
Schillebeeckx et al. (2014) investigated the evolution of allochthones on a lower spatial level, namely
census tracts. This research shows that those of Moroccan and Turkish origin, the biggest nonEuropean migrant groups, are actually leaving the ultra-urban localities where their communities first
settled. Decreases are thus not just due to naturalization and a lack of influx, but also, in a limited way,
due to internal migration. On the other hand, the changes described have had a rather minimal impact,
the Hasselt-Genk region being the exception. This is interesting given the observation in Chapter 6 that
this is the only city region where no clear positive influence of ethnic diversity on small food store floor
space could be identified. In the current era the number of newcomers is likely to spike, for a short
period of time at least. However, it is unlikely that many of these new arrivals will move into HasseltGenk.

8.1.4. Recent income evolutions
A general negative relationship between income and retail floor space was established in Chapter 6.
Similarly, the potential food deserts identified in Chapter 7 are typically very affluent. Higher incomes
thus seem to result in a spatial mismatch between the residential and retail.
The median income for every Flemish municipality is depicted in Figure 56. A clear geographic pattern
emerges. The highest wages are clearly found in the established suburbs around Ghent, Antwerp,
Brussels and Leuven. As one moves away from the center of the study region, the median income
tends to drop. Similarly, wages are generally lower in major cities, barring some exceptions such as
Leuven.
To assess how the median income will evolve towards the future, I once again look to the past to try
and distinguish some general trends. Making accurate prognoses for income is namely very difficult.
Figure 57 shows how the median income evolved between 2005 and 2013. The method for collecting
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the data changed in 2005, hence the decision to put the cutoff here. The results represented in Figure
57 are, however, already very interesting. While median income has increased across the study region,
obvious differences between areas do exist.

Figure 56: Median income in 2013 in Flemish municipalities (natural breaks – Jenks) (data: FOD Economie, 2015)

Figure 57: Percentage median income growth between 2005 and 2013 in Flemish municipalities (natural breaks – Jenks)
(data: FOD Economie, 2015)

Many of the municipalities adjacent to Antwerp and Brussels (apart from the southeast) show below
average growth, which is likely due to the fact that median income was already high here. The opposite
is true further down the suburban hinterland. General stabilizing effects can thus be found. While
municipalities in the immediate periphery of major cities stay rich, those further afield are gradually
catching up. This points towards further suburbanization which is likely to lead to more unbundling.

8.1.5. Recent developments of employment
Increases in employment have a significant positive impact on the retail floor space of both small food
stores and supermarkets (see Chapter 6). Figure 58 shows paid employment in 2012. A logical
distribution of employment emerges, with high concentrations of jobs in Antwerp and Ghent, as well
as in other major cities in the study area. It is extremely challenging to make prognoses for the
geographical distribution of the number of jobs. Certainly for smaller municipalities the opening or
closure of a single company may have huge consequences. The closure of Bekaert in the town of
Hemiksem provides a good example as local employment decreased by half. For this reason, I will limit
myself to a discussion of past trends.

157

Figure 58: Employment in Flemish municipalities in 2012 (data: RSZ, 2015)

Figure 59: Total employment growth in Flemish municipalities between 2000 and 2012 (data: RSZ, 2015)

Figure 60: Percentage employment growth in Flemish municipalities between 2000 and 2012 (natural breaks – Jenks) (data:
RSZ, 2015)

Figure 59 shows the local evolution of employment per municipality for the period 2000-2012.
Particularly in Ghent, Leuven and Mechelen the number of jobs has increased over the period. This
confirms research by IDEA Consult (2014). Antwerp lags somewhat behind, but this is likely due to the
closure of the Opel car assembly plant. Further large increases in employment can be found on the
axes between major cities and to the west of Brussels, mostly because of growth in the transport and
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logistics sector. Only in Zaventem an important employment decline could be observed due to the
closure of several logistics companies dependent on the national airport.
In order to assess the evolution of employment in smaller municipalities off the major axes, Figure 60
shows the change in percentages. There is an obvious difference between the two last maps. Antwerp,
and to a lesser extent, Ghent, only show relatively small increases in percentages, but this does
naturally result in a large number of jobs. The same is true for other major cities, with the possible
exceptions of Mechelen and Leuven. According to Figure 60 employment opportunities have increased
significantly on the major axes and also in suburbia. These findings coincide with the conclusions of
Vanoutrive and Cant (2018), where it is shown that employment is moving away from public
transportation hubs, i.e. outside of the city and town centers. The number of jobs created in the
periphery is then still smaller than in the cities, but certainly not negligible. While the periphery will
not replace the urban core as an employment center, it is clearly developing economically.

8.2. Likely evolutions of food retailing accessibility
In this section the evolution of socioeconomic parameters, coefficient estimations of the GWR model
(Chapter 6) and basic accessibility (Chapter 7) will be combined. The results obtained in the last two
chapters allow to reflect on the current state of the retail landscape and whether spatial mixing has
occurred. By combining this data with the socioeconomic forecasts explored in section 8.1, it becomes
possible to reflect on future inaccessibility.
I start from an assumption of socio-spatial stability. Should the population of potential food deserts in
the suburbs be replaced regularly by similarly ultramobile individuals, the likelihood of inaccessibility
would be greatly reduced. Socio-spatial stability, however, would make such a situation improbable.
Spatial structures are obdurate and so is their demographic make-up. This certainly holds true in the
suburbs, given the desire to age in place (Buffel et al., 2014; De Witte et al., 2012). For other social
variables the assumption of stability may be more spurious. Deprivation may for example be uprooted
through gentrification. Given that the evolutions of structures and (some of) the lifepaths of the
inhabitants of these structures are more or less fixed, information on future demographic and
socioeconomic developments allows for an assessment of future potential inaccessibility. It should be
remarked that this assessment does forego some breaking trends with unsure effects on accessibility
(see the introduction to this chapter).
Figure 61 shows how the assessment of future inaccessibility is operationalized. Again, the data of
Chapters 6 and 7 will be combined with the socioeconomic forecasts discussed in section 8.1. Figures
on the latter are only available on the municipal level and cannot be disaggregated, and it was
therefore decided to continue to work on the communal scale. For the results generated in Chapter 7,
the percentage of the population not residing within walking distance of a supermarket or cluster of
small food stores was calculated. This metric provides a good overview of the mismatch between retail
and the residential in a municipality. The data generated in Chapter 6 was somewhat more complex.
GWR models were estimated linking retail floor space of supermarkets and small food store clusters
to various socioeconomic variables. To calculate the coefficients, a new geographical typology was
created, the spatial units of which are significantly smaller than municipalities. Three parameters
fluctuated over space26, namely population for supermarket floor space and ethnic diversity and the
percentage pensioners for the clusters. It is obviously less straightforward to attach a single value to
every municipality from this data. Therefore, to operationalize this information, it is simplified. This is
done by clustering spatial units with similar characteristics, which is further discussed in section 8.2.1
After this effort, only four types of sectors remained. To then provide a single value for a municipality,
26

GWR models with small bandwidths.
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the cluster that is associated with the largest part of the population of a municipality is appointed to
it. Now a profile has been assigned to every municipality that describes what the retail sector looks
like in terms of food retail proximity and how retail is associated to various socioeconomic and
demographic variables. By linking this profile to the forecasts from section 8.1, I theorize on how
accessibility will evolve towards the future (see section 8.2.2).
Again, it should be noted that accessibility is a complex concept, influenced by many environmental
factors. The evolutions of these factors (e.g. driverless mobility, e-groceries and new retail concepts)
and their influence on future inaccessibility is unknown and can be both positive and negative. Because
of their inherently unsure nature they have been presumed to remain stable in the further analysis.

Figure 61: How potential future inaccessibility is assessed in this chapter

8.2.1. Clustering areas with similar location criteria
Before assessing how food accessibility is likely to evolve towards the future, areas where the location
factors discussed in Chapter 6 are similar are clustered. More specifically, the coefficients of spatially
fluctuation parameters in the GWR models are used for clustering. These were population (fluctuations
for supermarket floor space), the percentage pensioners and ethnic diversity (both show fluctuations
for small food store floor space). All calculations were done in R (R Core Development Team, 2003),
using the cluster package (Maechler et al., 2017).
Clusters are calculated using k-means (see Hartigan and Wong, 1979). The method allows for clusters
to be formed around k randomly chosen locations so as to minimize within cluster variance. After a
significant number of iterations, the algorithm returns steady results. Other methods, such as kmedoids (Kaufman and Rousseeuw, 1987), where instead of clustering around locations, random
observations are used, which theoretically copes better with noise and outliers, were also tested. No
significant deviations between the two algorithms could be found, hence the choice was made to use
k-means.
One of the issues with the k-means clustering method is that the number k of clusters has to be
determined a priori. The algorithm is run for k=1 through k=20. The latter option already seems high.
Assuming that every variable can roughly take three values (low, mid and high), the maximum number
of different permutations would be 27. If the optimal number of clusters would approximate this
number in any way, one could assume there are no true dominant area types and an aggregation
analysis will be of little to no value. To determine the optimal number of k three different tests are
used.
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First, the elbow method, is visually represented in Figure 62. The x-axis refers to the number of clusters
(k=1 tot k=20). The y-axis shows the explained variance in the data and thus in a certain way the
information lost by clustering. This is calculated by dividing the between sum of squares (BSS) by the
total sum of squares (TSS). The former is the deviation of newly formed clusters from the mean, while
the latter is the deviation of all observations from the mean. When these two values are similar, the
clusters are internally consistent, while there is a clear partition with other clusters. The variance in
the data is thus preserved. Of course, the higher number of k, the closer the approximation of BSS to
TSS, though the goal of clustering is naturally to minimize the number of clusters, while at the same
time minimizing the loss of variance. In Figure 62 this occurs where the line starts to flatten, which
happens between 3 and 6 clusters. At 3 clusters the addition of an additional cluster causes an increase
of BSS/TSS of 11% At 4 clusters this is reduced to 5%, at 5 to 4% and at 6 to 2%.

Figure 62: Determining the optimal number of clusters k using the elbow method

Subsequently other analysis methods are also used to determine the optimal number of clusters in
order to check whether the results for the k-means and elbow method are robust. As a second test
hierarchical clustering is used. Observations are clustered pairwise in such a way that at every step the
within cluster variance is minimized (this is the Ward method for hierarchical clustering (Murtagh and
Legendre, 2014; Ward, 1963)). The main difference with the k-means clustering technique is that
hierarchical clustering uses a bottom up approach, i.e. starting from the individual observations, while
k-means is top down, i.e. starting from a set number of clusters. The resulting dendrogram is shown in
Figure 63, where the x-axis shows the observations, while the Y-axis, named height, refers to the
distance between clusters. Increases in height signify higher degrees of clustering. The added
horizontal lines indicate levels of logical values for k. At these levels additional clustering means
combining clusters that are quite far apart. Further clustering thus leads to a significant loss of
information. Again, k seems to lie between 3 and 6.
Thirdly, silhouettes are calculated for the k-means method, as suggested by Rousseeuw (1987). The
results of this approach are shown in Figure 64. It is shown how strongly data is clustered within a
cluster. Increases in internal consistency means a better fit with the raw data. The X-axis in Figure 64
refers to the number k clusters, while the Y-axis shows the degree of internal consistency of the
clusters. A total number of k=4 clusters obviously optimizes the results. The loss of internal cluster
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consistency remains, however, rather limited up until k=6. All three methods thus yield similar results
and a choice of clustering with k=3 to k=6 seems recommended.

Figure 63: Determining the optimal number of clusters k using hierarchical clustering

Figure 64: Determining the optimal number of clusters k using silhouettes

In order to finally determine the optimal number of k, a spatial analysis of the results for k=3 to k=6 is
provided. The previous methods forego actual spatial clustering, and it is therefore necessary to check
whether they actually yield a logical division of the study area. Figure 65 shows the spatial implications
of a clustering of k=3. Cluster 1 (black) are zones where the coefficients for population are low, those
for the percentage pensioners high and the ones for ethnic diversity low. Cluster 2 (red) has high
coefficients for population and the percentage pensioners and low for ethnic diversity. Cluster 3
(green), finally, groups areas that typically have low coefficients for the percentage pensioners and
high ones for ethnic diversity. It, however, groups sectors with both high and low coefficients for
population. The resulting subdivision is quite logical, with rural areas mostly colored red, some urban
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areas (mostly in the periphery) and their direct environs black, and mostly larger cities and their
suburbs in the center of the country green. Many local deviations can be found though, and when
compared with the maps provided in Chapter 6, certainly when focusing on the green areas, the data
now seems to be too clustered. Major differences between for example Antwerp and Brussels in terms
of the relationship between population and supermarket floor space were found.

Figure 65: Results of the kmeans clustering algorithm of spatial units (Flanders and Brussels) based on local GWR
coefficients with k = 3

Figure 66: Results of the kmeans clustering algorithm of spatial units (Flanders and Brussels) based on local GWR
coefficients with k = 4

Figure 66 shows the results for the k-means algorithm for k=4. The major difference with Figure 65 is
that cluster 3 in the latter map gets further subdivided into cluster 2 and 4. In cluster 2 the coefficients
for population are low, while in cluster 4 they are typically high. The major qualms with k=3 clustering
are thus resolved. When using k=5, the results of which are shown in Figure 67, the main amendments
are a clearer distinction between urban and rural. The secondary suburban belt now belongs to a
different cluster. Apart from this, there are some minor shifts in cluster composition. While major cities
such as Mechelen and Hasselt on the one hand, and Bruges, Kortrijk and Roeselare on the other, were
classified within the same cluster for k=4, they are further subdivided when k=5. When adding a sixth
cluster, as is done in Figure 68, very few further changes are implemented, besides some further
subdivisions of the suburban belts. This last clustering effort then seems to be somewhat artificial, not
based on actually observed trends.
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Figure 67: Results of the kmeans clustering algorithm of spatial units (Flanders and Brussels) based on local GWR
coefficients with k = 5

Figure 68: Results of the kmeans clustering algorithm of spatial units based on local GWR coefficients with k = 6

Figure 69: Flemish municipalities divided over the clusters generated by the kmeans algorithm with k = 4
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Based on the inspection of the geographical consequences of clustering, one would therefore opt for
a clustering of k=4 or k=5. Three clusters obviously leads to a lack of detail, six clusters, on the other
hand, leads to redundant detail. In order to decide whether to continue with four or five clusters I
return to the previous analyses, i.e. elbow method, hierarchical clustering and silhouettes. Going by
the elbow method, using 5 clusters explains an additional 4.7% of variance vis-à-vis 4 clusters, which
is not insignificant. Studying the dendrogram in Figure 64, however, seems to suggest there is very
little difference between a clustering using k=4 and k=5, suggesting that they are close together and
that therefore the former should be used. The silhouettes analysis similarly suggests using four, rather
than five clusters. At k=4 the internal cohesion of clusters is thus better. Starting from an explanation
of variance perspective one would then opt for k=5, while when optimizing internal cohesion is the
main goal, k=4 clustering would be the better option. Given that the latter is important for the further
analysis, and because based on visual inspection the loss of variance is relatively small, it was chosen
to continue with k=4 (Figure 66).
Finally, Figure 66 is generalized to the municipal level. This is done based on population. If a majority
of inhabitants of a municipality lives in sectors belonging to cluster 1, the whole of the municipality is
classified as belonging to cluster 1. In most cases, all, or at least all densely inhabited sectors, are within
the same cluster, meaning this transformation leads to fairly little information loss. The results of this
conversion are shown in Figure 69. In accordance to Figure 66, cluster 1 (black) represents
municipalities with low coefficients for population and ethnic diversity, but high for the percentage
pensioners. Cluster 2 (red) are municipalities where the coefficient for population is similarly low but,
conversely, with high coefficients for ethnic diversity and low coefficients for the percentage
pensioners. For cluster 3 (green) coefficients for population and the percentage pensioners are high,
but low for ethnic diversity. Cluster 4 (blue), finally, comprises municipalities with high coefficients for
population and ethnic diversity and low for the percentage pensioners. An overview of these clusters
is provided in Table 27.

Cluster 1
Cluster 2
Cluster 3
Cluster 4

Supermarkets
Population
Negative
Negative
Positive
Positive

Small food stores
Ethnic diversity
% pensioners
Low (mostly positive)
High (positive)
High (positive)
Low (mostly negative)
Low (mostly positive)
High (positive)
High (positive)
Low (mostly positive)

Table 27: Description of clusters with k=4 (based on local GWR model coefficients)

8.2.2. Likely evolutions of food retailing accessibility for Flemish city
regions
Finally, the results generated in Chapters 6 and 7 are combined with the demographic and
socioeconomic evolutions described earlier in this chapter. I will limit myself to the city regions (as
defined by Luyten and Van Hecke (2007)), following the methodology used in Chapter 7. Issues with
accessibility were expected to be most severe in these areas, particularly in suburbia. To this end Figure
69 is adjusted into Figure 70. Figure 71 converts the data generated in Chapter 7 and shows the
percentage of the population not within walking distance of a food store, i.e. distances over the
network are over 1000m. In the remainder of this section I will then discuss the likely evolutions of
food accessibility per city region given the socioeconomic forecasts provided in section 8.1 and the
maps presented in Figures 70 and 71.
A. Antwerp
Municipalities in the Antwerp city region mostly belong to cluster 2. Only 4 municipalities in the
extreme north fall into different clusters. Particularly in Antwerp itself, but also in the more urbanized
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municipalities directly adjacent to the city, overall walking distances have remained relatively small.
Further away from the city though, food store walkability drops quickly, with peaks up to 70% of the
population not living within walking distance. The evolution of the demographic socioeconomic
variables is very different between the city and its hinterland. In the former significant growth of the
population and employment can be expected. Immigration has declined somewhat in the past, but the
number of non-European foreign nationals remains relatively high. The evolution of median income in
the city has also been much slower in the city than in the rest of the study region. Similarly, the relative
number of pensioners will not increase as significantly in the city compared to the rest of the study
region. The same is true for the over 80.

Figure 70: Municipalities in Flemish city regions and Flemish suburbs of Brussels by cluster (k-means – k=4 – on spatially
fluctuating GWR coefficients)

Figure 71: Percentage of the population of a municipality not within walking distance (>1000m) of a food opportunity in
Flemish city regions and Flemish suburbs of Brussels (natural breaks – Jenks)

Given these evolutions, and particularly the expected strong population growth in the near future, it
is likely that the already dense network of small food stores in the city would continue to grow, or at
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the very least would persevere. The additional pressure of population on supermarket floor space can
further reduce local access to large-scale retailing though.
Antwerp’s hinterland, on the other hand, is characterized by a much lower population growth, which
is even presumed to turn negative in a few municipalities just south of the city. The percentage of
pensioners in many of the municipalities is already very high and additional significant increases,
particularly in areas further away from the central city are likely. The percentage of over 80s will also
grow significantly, particularly in municipalities closer to the city. Given that walking distances
particularly in the eastern edge are generally high, this is likely to cause accessibility issues in the
future.
B. Bruges
In the city region of Bruges no major changes are expected. Population growth is marginal, as is the
evolution of ethnic diversity. Income growth is rather high though, which may be indicative to further
urban sprawl, and thus increased risks of inaccessibility towards the future. There have been significant
increases in local employment, which will likely have positive effects on local retail floor space in
general. The number of pensioners is suspected to increase significantly, but up until now there has
always been a positive correlation between gray pressure and accessibility. That said, as already
mentioned in previous chapters, a certain suburbanization of pensioners can be expected, with the
population of relatively new built residential areas aging quickly. Given the fact that average walking
distances outside of Bruges itself are already very large, future issues may still arise.
C. Ghent
In the city of Ghent itself, changes are likely to be minimal, with population growth as well as the
growth in the number of pensioners (and over 80s) being small, while the number of foreign
newcomers is slightly declining, or rather stabilizing. Income evolutions are similarly not significantly
different from the average over the study region. Only employment grew substantially in recent times,
which will probably have a positive effect on local retail floor space.
The same does not hold true for the hinterland of Ghent. Particularly the expected significant growth
of the number of pensioners is worrisome. At the moment, average walking distances in the periphery
are very high and further significant accessibility issues are likely to emerge. On the short term the
problem is less pressing than in Antwerp, however, as the number of over 80s will remain smaller for
now.
Other factors are similarly not conducive towards a more beneficial retail landscape. While population
growth is negatively correlated to supermarket floor space in the region, it is expected to be small.
Median income has significantly and quickly increased in the recent past, which generally means a
proliferation of solely residential neighborhoods. Finally, employment has grown in the region, having
potentially beneficial effects on retail development. Most additional work places in the suburbs are
not created in the centers, however, meaning any positive effect on spatial mixing is likely to be small.
D. Hasselt-Genk
Possible future evolutions of accessibility again differ significantly over the city region Hasselt-Genk.
Particularly in the north and east (including Genk itself) negative future evolutions in retail accessibility
can be expected due to severe aging trends combined with a current disentanglement between
pensioners and small food store retail floor space. Walking distances are moreover already very long
in the municipalities in question. Most pensioners in the region are, however, relatively young as few
of them are over the age of 80. The issue on the short term is thus less pressing than for example in
Antwerp but is likely to come into fruition later.
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In addition, the number of non-European foreign newcomers in Genk has been dropping significantly,
while there has always been a significant positive correlation between ethnic diversity and small store
floor space. Major immigration waves in the past were fueled by demand for manual labor. Such
industry has largely disappeared, so it is unlikely migration numbers will be reestablished. This also
implies correctly that employment growth in the region has been poor. Some municipalities do show
some employment growth, but many new jobs were established outside of the urban and municipal
centers27, meaning any possible positive effects on retail will be minimal. Finally, a negative correlation
between population and supermarket floor space was identified in Hasselt. Here, significant
population growth is expected in the future. Additional pressure on large-scale retailing can thus be
expected if not planned for adequately.
E. Kortrijk
In the city region of Kortrijk expected changes are small. The percentage of pensioners will increase
significantly in the near future, but up until now there has been a clear positive correlation with small
food stores. As was shown in the previous chapter, the west of Flanders still has a vibrant small food
store network. Other socioeconomic variables do not seem to alter much and are thus considered to
be of little further influence.
F. Leuven
Also in the city region of Leuven, one has to differentiate between the central city and its fringes. In
Leuven itself, little is likely to change. Population growth (negative correlation with supermarket floor
space) is predicted to be slightly negative, few non-European foreign newcomers are expected, and
median income is rather high, certainly for a major city, but only grows at an average rate. Employment
numbers in the recent past were very good, which is likely to reflect positive on the local retailing
landscape. The number of pensioners, on the other hand, is predicted to show a significant increase,
and a negative correlation with the small food store network was established in Chapter 6. Walking
distances in the city are, however, generally low. No further issues are therefore expected to emerge.
Moreover, the number of over 80s will remain low.
The same does not necessarily hold true for the urban fringe of Leuven. In several municipalities
important population growth is expected. Already an important spatial mismatch between the
residential and large-scale retailing has been shown to exist, so further increases in population may
amplify this issue. Given that it is a very wealthy area, chances are this population expansion will occur
in the form of low-density, solely residential urban sprawl. While this might not immediately lead to
major accessibility issues due to high mobility rates, age statistics can be regarded to be worrisome.
Similar to the central city, the number of pensioners is set to further increase significantly in the near
future. Unlike Leuven, however, walking distances are very large. Additional accessibility issues due to
aging are then expected. The percentage of over 80s is, on the other hand, not expected to become
especially large in the near future. The most dramatic issues with accessibility are therefore likely to
be delayed.
G. Mechelen
Given the socioeconomic trends and the current retail landscape, no major additional future issues are
expected in this region. A major population growth is expected to occur in the central city in the near
future, which may put pressure on real estate trends in the central city. Up until now, however, the
residential and retail are still entangled. Important employment growth is also likely to be beneficial in
terms of local retail provisions. The number of non-European foreign nationals is stabilizing, so will
likely only have modest effect. Some issues with pensioners and accessibility may emerge, but in the
27

The region is a major transportation and logistics hub (IDEA Consult, 2014).
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region there has mostly been a positive correlation between aging and retail. Median income is set to
rise in the hinterland of Mechelen, which historically means sprawl in the form of monofunctional
residential neighborhoods. This may give accessibility problems on the long term.
H. Ostend
Socioeconomic evolutions do not seem to imply important changes in food store accessibility in the
Ostend city region. Some major population increases are scheduled to occur, as is a significant increase
in the already high number of pensioners, including the over 80 cohort. In the area this would mostly
mean likely negative results on accessibility but walking distances in the city region are generally very
low, meaning the actual effects on basic accessibility will be rather subdued. The most important issue
is that the access to attractive large-scale retailing may be further reduced.
I. Sint-Niklaas
The most important evolution in the Sint-Niklaas city region is the expected large population increase,
meaning additional pressure on available space and real estate, particularly for large-scale retailing.
Walking distances are generally short though, meaning that issues with basic accessibility are likely not
to become too severe. The other socioeconomic and demographic variables do not show any major
evolutions and are thus not expected to have any major impact on future accessibility.
J. Brussels periphery
The Flemish part of the Brussels city region will experience a significant growth in population. Unlike
most other city regions, a positive relationship between supermarket floor space and population was,
however, established. The fact that the fringes of Brussels are generally very affluent, would on the
other hand imply that population growth is translated in low-density urban sprawl, and could therefore
lead to unbundling. At the moment, however, walking distances are still generally small. Increases in
the number of pensioners (including the over 80s), moreover, remain limited. In municipalities where
increases in the number of pensioners are predicted, a positive correlation with small food stores was
established. In the recent past, there has also been significant employment growth particularly in the
west and north. For all these reasons, issues with accessibility are not likely to increase too much in
the near future.

8.3. Conclusions
The purpose of this chapter was to offer a glimpse of potential future accessibility changes, based on
the data generated in Chapters 6 (correlations between retail floor space and demographic and
socioeconomic parameters) and 7 (network distances between food stores and residential dwellings)
and socioeconomic evolutions. A first important observation is that a predicted significant expected
growth of the population is likely to put additional pressure on large-scale retailing in several major
cities. This holds true especially for Antwerp, but also for Mechelen, Hasselt and Sint-Niklaas, where
negative correlations between population and supermarket floor space were shown to exist in Chapter
6. New investments in big supermarkets in densely populated neighborhoods become increasingly
unlikely given a lack of space and expensive real estate. Additional negative effects on the accessibility
of city dwellers to attractive large-scale retailing are therefore expected. Even when taking these
trends into account, it is unlikely severe basic accessibility issues will present themselves in the future
in these cities, given the healthy spatial mix that still exists between the residential and smaller food
stores (both traditional retailing and small supermarket formats). This, however, foregoes the
important benefits supermarkets and hypermarkets offer in terms of price and choice.
Possible issues stemming from population increases can be somewhat toned down by applying savvy
planning strategies. The Flemish Government has started urging municipalities to implement “supply
policies”, where local administration should find and preserve interesting locations for further retail
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development, and subsequently actively pursue retailers to invest in said land or real estate. Similar
programs have existed for some time already abroad in for example the Netherlands, Germany and
Scandinavia, with new neighborhoods typically being built around a central retail and services hub.
This leads to inherently accessible environments (Hirt, 2012; Schwanen et al., 2004).
For now, these initiatives in the study region limit themselves to guidelines that are not backed up by
law, and the cultivation of such planning instruments is thus up to the discretion of individual
municipalities. Given the history of spatial planning in the study region, one should question whether
the latter are very keen to implement these schemes. City planners in large cities, however, do seem
to have established their own supply driven retail policies. In major28 new inner-city developments,
the necessary space for food retail is then reserved. Two recent examples in the city of Antwerp are
the Cadixwijk and ‘t Groen Kwartier. Though on both locations the retailer (Ahold-Delhaize) still opted
to brand the shop as midsized (former) or small (latter). Good planning practices may then be a
plausible solution for the degradation of the food retailing network.
In reality, however, further densifications will mostly take place in the form of spontaneous
developments, within the existing urban fabric and certainly not as a part of any overarching master
plan. Taşan-Kok (2010) shows that in the Flemish planning context even major projects are often
developed gradually and ad hoc. Planning practice in the study region therefore often does not deal
with the creation of space, but rather tries to guide unstructured developments in a certain direction.
Within this context, planning for (large-scale) retail accessibility is not at all straightforward, and access
to large-scale retailing may thus remain troublesome despite existing planning initiatives. Since
deprivation is sedimented in major cities, this would mean that those that need it most are denied the
cheapest supply of food.
Basic accessibility issues in the future are most likely to stem from the aging of society, which will be
severe across the study region. Age-induced inaccessibility probably will emerge first in the periphery
of the cities of Antwerp, Ghent and Leuven. Suburban municipalities in these areas already house a
significant percentage of pensioners that is set to increase substantially in the near future. Walking
distances to the nearest food stores are, moreover, often already high. Pensioners do not necessarily
live in areas where high concentrations of shops can be found, but often in solely residential
neighborhoods. Given tendencies towards aging in place even when confronted with unadjusted living
environments (Buffel et al., 2014; De Witte et al., 2012), the number of pensioners living in
monofunctional residential locales will increase significantly in the future. Of particular concern,
however, is the growth of the 80+ age cohort, a group very vulnerable to immobility. This group of
elderlies was predicted to become very substantial in the Antwerp periphery in the near future, and
major issues with basic accessibility are therefore expected to present themselves here first. In the
suburbs of Ghent and Leuven, the number of over 80s is predicted to remain rather subdued for now.
This does not mean that serious problems with age-induced basic accessibility will not occur, though
they will manifest themselves later. The situation in the Hasselt-Genk region is somewhat similar to
the one in suburban Ghent and Leuven, though some municipalities here showed a positive correlation
between pensioners and retail floor space in the past.
Based on the correlations identified in Chapter 6, no major issues stemming from population growth
and aging are expected in the other city regions. Aging trends in Flanders are, however, severe
everywhere. Positive correlations between age and the traditional food store network stem from the
concentration of pensioners in city and town centers. Whether this socio-spatial organization is likely
to withstand the test of time is doubtful, given the suburban population patterns of the baby boom
28

This refers to developments on the scale of new neighbourhood creation.
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generation. As the suburbs age, a spatial mismatch between pensioners and shopping becomes
probable. Given the already large average walking distances in many of the municipalities in question,
I would still venture to conclude that even in these other city regions inaccessibility rates are likely to
rise in the future.
Finally, it has to be noted that food accessibility is a highly complex issue dependent on a large number
of variables. In this chapter I assumed spatial structures are subject to fairly little change, and that the
population of neighborhoods similarly remains reasonably constant (e.g. due to aging in place). This
would mean that a future spatial mismatch can be predicted reasonably well. The relationship between
living and shopping might, however, change. Current trends in retailing (e.g. e-commerce, reactions of
chains to changing demographics) and mobility (e.g. driverless vehicles), for example, might have
major positive or negative effects on future accessibility, but are inherently unsure.
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CHAPTER 9
General conclusions, recommendations discussion, and
limitations and further research
9.1. General conclusions
A first contribution of this dissertation is that it has provided a detailed theorization of how even in the
context of highly developed nations in the west food inaccessibility can occur. This starts from the
observation of trends towards general unbundling of activities and the residential in the Fordist and
post-Fordist era (Sheller and Urry, 2000). Particularly in the period since World War 2 land use
development in much of Western Europe and the Americas was characterized by the widespread lowdensity urban sprawl of the growing middle classes. As the local population in such neighborhoods was
too small to reach threshold values, they themselves did not manage to attract activity centers. This
was not regarded as a major issue as personal mobility rates were high due to the ubiquitous presence
of automobility (Freund and Martin, 2007). While retail, and in particular food shops, historically
followed population patterns very closely (see e.g. central place theory), modernizations in the sector
allowed for a spatial mismatch to establish itself. All-important economies of scale and scope could
best be maximized outside of residential patterns, where ample land was available. A peripheral
location, particularly one alongside a major road, also allows for the streamlining of supply chains. In
these brown- and greenfield locations, it is also easier to transplant formats from other countries
around the globe. This homogeneity of shops allows for a further streamlining of international supply
chains. Real estate here, moreover, is flexible, meaning it can easily be adapted to changing market
conditions (e.g. more parking, more retail floor space, etc.). Customers are willing to travel to these
sites as large-scale retailing is regarded to be more attractive due to lower prices and larger
assortments. They can do so as traversing low density sprawled out environments has become easy
through the use of automobility.
Within this context of unbundling the distance between retail and the residential becomes larger, and
more travel will logically be required. This may lead to inaccessibility for those with reduced mobility
rates, due to socioeconomic (e.g. poverty and ethnicity) or physical (e.g. aging (+75) or disability)
reasons. Inaccessibility does not mean that all food opportunities are unreachable, but rather that
there are restrictions in the choice of shop and that one may have to rely on less attractive options
(more expensive, less choice) close by, or has to engage in transport beyond one’s means.
Inaccessibility then confirms and strengthens existing inequalities.
Measures can be taken to prevent it though. Accessibility relies on three main pillars (Moseley, 1979),
mobility, transport and locations, and problems can theoretically be alleviated by measures influencing
any of these. In practice, however, transport solutions outside of automobility are often inefficient in
a landscape characterized by unbundling and those with lowered personal mobility rates are often
excluded from car use. The same group uses e-commerce less (Clarke et al., 2015), and e-groceries
options are still expensive. Increasing the personal mobility rates of all vulnerable social groups is
likewise difficult, expensive (Fol et al., 2007) and politically unfeasible. Only by ensuring the proximity
of locations, and thus addressing the issue of unbundling directly, accessibility for everyone can be
ensured.
Most highly developed nations, however, introduced retail policies to try to prevent a spatial mismatch
between retail and the residential, which have been shown to have a significant positive influence on
retail location (Brown, 1991; Lord and Guy, 1991). Particularly when the policy is merged into general
spatial planning and implemented on a national level, a mismatch can be prevented. A standalone
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retail policy based on socioeconomic restrictions and implemented on the local level, on the other
hand, has been shown to be much less successful. Any policy, however, outperforms no policy in
preventing retail sprawl.
The trends that lead up to an unbundling of retail and the residential are clearly present in the US.
Moreover, no policy was introduced to curb this. As a result an obvious spatial mismatch has
established itself in the country (Baerwald, 1989; Kellerman, 1988; Lord and Guy, 1991; Morrill, 1982).
Food deserts in the US have then become ubiquitous, meaning that the accessibility of the food retail
network in (sub)urban America has become compromised for the deprived (Beaulac et al., 2009;
Walker et al., 2010). In Flanders the factors that instigate unbundling are also present. A retail policy
was, however, introduced to shape the retail landscape, though it was not very effective in curbing
retail sprawl. As such a spatial mismatch between the general retailing landscape and the residential
established itself, particularly for large-scale retailing, though far less severe than in the US.
A second contribution of this dissertation was the study area, as research into food retail inaccessibility
in highly developed nations has largely been limited to the US, the UK and Canada. The detailed
analysis of the Flemish case allows to generalize results. In the US food deserts are abundant due to
weak spatial planning, a liberal retail policy and high inequality. These underlying factors of food retail
inaccessibility have been mitigated in the UK and Canada. Subsequently it was shown that food deserts
in these countries were much rarer and highly contextualized in outer city housing estates (see e.g.
Clarke et al., 2002; Cummins and Macintyre, 2002b; Guy and David, 2004).
These results were confirmed for the study region. Most city regions in Flanders are facing the food
retail sprawl of large-scale developments. Given that poverty is mostly an urban phenomenon, those
that have most to gain from cheap retailing have to travel relatively far to reach it. It should be noted
that deprived neighborhoods generally attract more retail floor space than more affluent areas, but
this does not undo the significant unbundling trends. In terms of basic accessibility, or the access to a
full variety food opportunity regardless of attractiveness, however, the lack of large-scale retailing in
city and town centers has been compensated by a dense network of small food stores and small
supermarket formats. Food deserts are then not a widespread issue in Flanders. They do exist, but also
here it is a highly localized and contextualized phenomenon, meaning mostly outer city housing
estates, garden cities and (former) industrial areas have been affected. Demographic and
socioeconomic evolutions would suggest that these trends, good basic accessibility for the deprived
but an unbundling with large-scale retailing, are set to continue and even aggravate. Some embryonic
evidence has, however, emerged that suggests a suburbanization of deprivation (Loopmans, 2008;
Pelfrene, 2015; Schillebeeckx et al., 2014; Van Criekingen, 2008). This is problematic as walking
distances to food opportunities are overall poor in the suburbs. Issues are unlikely to present
themselves in the short or even medium term, but it is important to keep monitoring this trend.
In the UK, Canada and Flanders a dense food retailing network was then maintained in the inner cities,
where the deprived tend to live. Food retailers do not seek out deprived locations, though ethnic
entrepreneurship may increase local floor space, but still settle in central locations. Deprivation is also
a relative term, with those considered to be poor still constituting a significant market in all three
nations/regions. On the other hand, the UK, Canada and Flanders all are confronted with a significant
spatial mismatch between the residential and food retailing in affluent suburbs. The land use planning
forms of low-density monofunctional neighborhoods are thus clearly susceptible to unbundling. The
issue of these potential food deserts has not been problematized in the literature.
A third important contribution of this dissertation was then that other factors than deprivation that
influence mobility were also included in the analysis. For ethnic diversity the results are analogous to
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those for deprivation. Adding information on age, however, does lead to some novel insights. Walking
distances have become particularly high in solely residential suburban neighborhoods in the major city
regions. Historically these attracted young families, looking for a higher quality of life, which included
big houses on large plots of land in green environments. Many of these areas have started to age
significantly and currently already house significant numbers of pensioners. Their numbers are set to
increase significantly in the near future. Being a pensioner of course does not mean one immediately
suffers from reduced personal mobility rates. Significant reductions, however, do present themselves
at the age of 75 and above (Alsnih and Hensher, 2003; Hensher, 2007). While as time progresses
people will increasingly keep driving longer (Rosenbloom, 2001), mobility reductions will still occur, be
it somewhat later. Given that global tendencies towards aging in place also apply to Flanders (Buffel
et al., 2014; De Witte et al., 2012), however, the high and growing percentage of pensioners in
monofunctional residential neighborhoods will likely give rise to accessibility issues in the mid future.
Moreover, a substantial number of these areas already house a significant percentage of over 80s,
meaning potential inaccessibility was already introduced in the system. Further field studies would,
however, be required to confirm whether this already manifests itself (see section 9.4).
A fourth contribution of this dissertation is that it focused on the entire physical food retailing system
(other types of food retailing were ignored, see section 9.4). Small food stores are often ignored in the
literature on food retail accessibility since US research convincingly shows that convenience stores
only provide a very limited range of products, of low quality, at high prices (Pinard et al., 2016). This
research can, however, not simply be transplanted to Western Europe, where a dense network of
specialized retailers often still exists. While more research is required on the product ranges, product
quality and prices in small food stores in the region (see section 9.4), the dissertation offers several
important insights. Large-scale retailing has in an important way sprawled away from residential
patterns in the urban and suburban. This is an important observation as these big box developments
are often regarded as very attractive due to their large assortments and lower price points. This,
however, did not translate itself into basic inaccessibility in city and town centers as a lack of largescale retailing is compensated by a dense network of specialized retailers but also by a growing number
of small supermarket formats. Unlike in the US, these neighborhood supermarkets do offer a full
variety of products required for a daily diet. Small-scale food retailing then offers the benefit of
proximity. This is also required, as they cannot compete with full-sized supermarkets in terms of price
or product assortments. Indeed, one of their main selling points is convenience. Just focusing on largescale retailing is then very likely to overestimate the issue of food retail inaccessibility in urbanized
areas in Europe.
To sum up, the answers to the research questions posited in the introduction can be answered as
follows:
a) How can inaccessibility theoretically establish itself in highly developed nations?
Residential patterns shaped by hyperautomobility and characterized by low-density sprawl lead to a
spatial mismatch with activity centers. Those with reduced personal mobility rates, particularly those
who do not have access to automobility, may face problems with growing travel distances.
b) Is there a predetermined trend towards retail sprawl and is Flanders at risk?
Yes, in the situation described under question a, modern retailing will sprawl away from residential
centers if not in some way curbed, as is evidenced in for example the US. As the same underlying
factors are present in Flanders, the region is at risk from unbundling.
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c) Can retail policy prevent a spatial mismatch and has Flemish retail policy succeeded in
preventing such an unbundling?
In particular a retail policy embedded in spatial planning implemented on a national level of
government has been shown to be very successful in preventing a spatial mismatch, as for example
evidenced in the Netherlands and Germany. Retail policies based on socioeconomic restrictions and
implemented on a local government level, as applied in Belgium and France, have been much less
successful in keeping the retail landscape compact. Any retail policy outperforms no policy. Evidence
of a spatial mismatch between the residential and general retailing was then unearthed in Flanders.
This is nowhere near the same scale as the unbundling in the US though.
d) How has food retail inaccessibility already affected highly developed nations?
The food deserts issue is obviously ubiquitous in the US, but evidence of them is equivocal in the UK
and Canada. The difference between these countries is that the latter had a stronger spatial planning
system, a more restrictive retail policy and less inequality. Other sources of food retail inaccessibility
than deprivation are, however, rarely problematized.
e) Has retail floor space of food stores in an important way moved away from the population
in Flanders and are some socioeconomic groups more affected than others?
Yes, within most city regions a clear disentanglement between large-scale retailing and housing has
occurred. The traditional retail landscape is, on the other hand, still embedded within residential
patterns. Said unbundling constitutes a loss of consumer utility given the lower prices and bigger
assortments offered by large supermarkets. In general, potentially vulnerable groups, such as the poor,
non-European migrants and pensioners, however, are confronted somewhat less by this unbundling,
though this certainly does not imply that they are not affected by retail sprawl.
f)

Is this peripheralization of large-scale food retailing in Flanders compensated by a dense
small food store network?

No, the suburban municipalities in the city regions where unbundling trends between the residential
and large-scale food retailing are most severe, typically house very few traditional food stores, nor
many small supermarkets. Cities themselves, as well as town centers in these suburbs, general do have
a dense network of these types of shops
g) Where in Flanders has food inaccessibility established itself and who is most likely to be
affected?
Food deserts are rare in Flanders. They do exist but they are highly localized and contextualized in
industrial estates, outer city social housing projects and garden cities. Walkability levels are particularly
poor in the monofunctional residential sprawl in the most established suburbs. Since mobility levels
are assumed to be high, issues with inaccessibility were long thought to be spurious. These
neighborhoods, however, have been shown to be aging significantly.
h) How will food inaccessibility in Flanders evolve towards the future?
Further population growth in some major central cities might put additional pressure on land and real
estate and could therefore lead to an additional unbundling of large-scale retailing. Some embryonic
evidence of a suburbanization of poverty exists, which should be monitored. Given the low walkability
of the retail environment in suburbia, this could lead to inaccessibility. Bigger problems are expected
due to the aging populations in the monofunctional suburbs, where walking distances are already poor.
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9.2. Recommendations
In the light of these conclusions, it is interesting to theorize on possible solutions for future
inaccessibility in Flanders. Starting from the observation that issues with accessibility stem from poor
planning decisions, a first recommendation would be to professionalize spatial planning. This,
however, goes against current trends of deregulation. The degree requirements for local environment
civil servants, who advise municipal governments on building permits and general spatial planning
matters, have recently been liberalized and a relevant master’s degree is no longer necessary to gain
access to the profession. Under certain conditions even a high school diploma may suffice. This is a
worrying evolution given the emerging accessibility issues uncovered in this dissertation, and this
decision should therefore be reversed. Spatial planners should, moreover, receive additional training
in the inner workings of retail and real estate in order to be able to work with the sector on an equal
footing and achieve improved supply patterns. This knowledge gap between administrations and
retailers was identified as a major source of retail sprawl in section 4.6. A professionalization of
planning would also require local spatial planning to be made subordinate to mandatory guidelines on
the regional level. Intermunicipal competition has been shown to intensify retail sprawl and municipal
decisions on retail often optimize local economic parameters while ignoring supralocal socio-spatial
ramifications (see also section 4.6). Regional limits should be introduced on where new retail
developments can settle.
A second recommendation is to formulate future proof neighborhood development strategies that
consider societal trends such as aging. New neighborhoods should then start from a functional mixing
perspective, planning for retail (and other activities) integration from the initial concept onwards.
Major cities already apply such strategies. New neighborhoods (‘t Groen Kwartier, Cadixwijk, Nieuw
Zuid and Slachthuissite) and other large developments (Kievit, Post-X and WATT) in Antwerp, for
example, all included provisions for food retailing. Such initiatives should be formalized in regional
planning guidelines and also applied in suburbia.
On the other hand, urban development in Flanders often occurs haphazard and not as part of a larger
development plan (see e.g. Taşan-Kok, 2010). A third recommendation is then to actively encourage
mixed use development in existing neighborhoods. This would first require a relaxation of strict local
zoning rules that actively prevent functional mixing (Bervoets and Heynen, 2013). Allowing retail
developments to settle in purely residential neighborhoods, would logically have an immediate effect
on accessibility. Allowing for secondary suites would furthermore lead to higher local densities and a
healthier demographic and social mix (Antoninetti, 2008; Bervoets et al., 2015; Bervoets and Heynen,
2013). This would make the current monofunctional low density areas more attractive to retailers.
Subsequently, supply-led policies that actively create and reserve space for retail could reintroduce
physical retailing in these neighborhoods.
A fourth recommendation is to develop a future framework on emerging retail trends. Many
evolutions on the supply side of food retailing are currently emerging. These include new technologies
(e.g. e-groceries and unmanned shops), but also the reemergence of old retail concepts (e.g. farmers’
markets, local food systems (LFS)29 and rolling supermarkets) and even solutions outside of retail as
such (e.g. home gardening, and food sharing30). These emerging retail trends have potentially large
benefits in terms of accessibility, even in the low density neighborhoods where problems are expected
29

Local food systems include various programs that organize direct purchases from farmers and have gained in
popularity in recent years in Flanders (Gameren et al., 2015).
30
Food sharing, refers to sharing leftovers or excess food for free or a small fee to prevent wastage, mostly via
online platforms. This might be done in a C2C or B2C capacity. Programs have been shown to be growing in
popularity worldwide (Davies et al., 2017).
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to emerge. All options mentioned above can function within the context of small local markets, though
they would be more efficient in denser environments. While they have not been successful in the
recent past, they may gain in popularity with changes in socioeconomic and demographic trends or
due to new technologies. Of course, all these emerging trends are also characterized by significant
disadvantages. Some suffer from restrictive timings (e.g. farmer’s markets, rolling supermarkets and
delivery systems), meaning they are not always available when required, and as such are sometimes
considered to be less convenient. There is also the issue of unequal access due to the different
capacities of consumers. These may be due to a digital divide (e-groceries, unmanned shops and food
sharing) or due to physical restrictions and space requirements (e.g. home gardening). Sometimes
alternatives to physical retailing may also be significantly more expensive (e-groceries31 and rolling
supermarkets), while others may be incomplete solutions (home gardening and food sharing) and
other food sources will still be necessary in parallel. A comprehensive framework is then required to
organize and regulate all these trends, so as to maximize their potential beneficial effects on food
accessibility. This should be a subject of further research.

9.3. Discussion: possible implications of food inaccessibility on
health
The empirical case study of Flanders provides evidence of a spatial mismatch between the residential
and food retailing, as well as indications that this may lead to inaccessibility. It has been shown
abundantly in the international literature that food retail inaccessibility can lead to an unhealthy diet,
which in turn leads to obesity and related diseases. No detailed spatial information on diets or obesity
is available for the study region, and this could hence not be researched (see section 9.4). Whether
similar trends then hold up for the Flemish case remains a subject of further research.
Before discussing the literature on the relationship between accessibility and diet/obesity, it is
interesting to reflect on what healthy food and a healthy diet imply. The general recommendation is
then to uphold a varied diet. The most recent British eatwell guidelines, for example, recommend
eating 39.3% fruit and vegetables, 36.7% starchy carbohydrates32, 12.4% proteins33 and 7.9% dairy
(Buttriss, 2016; Scarborough et al., 2016). Foods high in fat and sugar should be avoided. These
guidelines very likely have important immediate health benefits, such as reductions in obesity,
diabetes prevention, and prevention of heart disease and colorectal cancer, which would in turn lead
to significant increases in lifespan and healthy life years (Cobiac et al., 2016). Such dietary
recommendations are similar across nations in Europe (Montagnese et al., 2015) and the US (DeSalvo
et al., 2016). Some research into food accessibility then uses such national or regional dietary
guidelines (e.g. Ward et al. (2013) in Australia, Fuller et al. (2015) and Larsen and Gilliland (2009) in
Canada, and Baker et al. (2006) and Breyer and Voss-Andreae (2013) in the US), while others use similar
academic guidelines (Cannuscio et al., 2013; Franco et al., 2009; Laraia et al., 2004; Moore et al., 2009,
2008).
A substantial part of research on food accessibility, in both the UK (e.g. Cummins et al., 2005; Gill and
Rudkin, 2014; Macdonald et al., 2011; Wrigley et al., 2003) and the US (e.g. Algert et al., 2006; Bodor
et al., 2008; Michimi and Wimberly, 2010; Morland et al., 2002b; Zenk et al., 2009) focuses in particular
on the consumption of fresh fruit and vegetables. Others add a limited number of other products, such
as low-fat milk or high-fiber bread (Horowitz et al., 2004). This makes data gathering easier, and high
intakes of fruit and vegetables in themselves have been shown to have significant health benefits (see
31

Costs can be reduced by the introduction of pick-up points (Cardenas et al., 2017).
Potatoes, bread, rice, pasta, etc.
33
Beans, pulses, fish, eggs, meat, etc.
32
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e.g. Boeing et al., 2012). Fresh produce is not just highly nutritious, it is also highly perishable and
regular shopping trips are thus required. This makes the consumption of fruit and vegetables a good
proxy for general healthy eating.
Finally, it is interesting to review what are unhealthy foods according to the food inaccessibility
literature. Moore et al. (2009, 2008) and Macdonald et al. (2011) specifically refer to fats and processed
meats, while Borradaile et al. (2009) and Fuller et al. (2015) add sugary food, including soft drinks.
There is also the issue of fast food outlets, the presence of which has been linked to obesity in Canada
(Gilliland et al., 2012; Smoyer-Tomic et al., 2008; Spence et al., 2009), the US (Galvez et al., 2008;
Moore et al., 2009; Morland and Evenson, 2009) and the UK (Fraser et al., 2011, 2012a). As most shops
that offer a large assortment of healthy foods, also sell unhealthy products, and since the presence of
such shops does not preclude the presence of fast food outlets, the access to healthy food does not
necessarily mean a healthy diet is achieved, just that there is a potential for a healthy diet. There does,
however, seem to be a causal relationship between access to healthy foods and healthy eating.
If affordable healthy food alternatives, as opposed to shops only selling energy dense, nutrient poor
food or fast food joints, are available, the general diet of the inhabitants of poor neighborhoods
improves significantly (Hawkes, 2008; Hendrickson et al., 2006; Michimi and Wimberly, 2010; Morland
et al., 2002b; Rose and Richards, 2004; Story et al., 2008). Similar trends can be observed for other
population groups with reductions in their personal mobility rates, such as black communities in the
US34 (Franco et al., 2008, 2009; Morland et al., 2002b; Zenk et al., 2009), pregnant women (Laraia et
al., 2004) and the elderly (Moore et al., 2008). All this in turn means that if accessibility, i.e. proximity,
is not ensured, the prevalence of obesity increases (Black et al., 2010; Chen et al., 2010; Edwards et
al., 2010; Inagami et al., 2006; Larsen et al., 2014; Lopez, 2007; Michimi and Wimberly, 2010; Morland
et al., 2006; Morland and Evenson, 2009; Story et al., 2008). It should be noted that the relationship
between local access and obesity holds true for metropolitan areas but not in the rural (Michimi and
Wimberly, 2010).
Before and after studies of interventions in food deserts also suggest that inhabitants will take
advantage of an improved food environment. New supermarkets (Gill and Rudkin, 2014;
Weatherspoon et al., 2013; Wrigley et al., 2003) or grocery stores offering affordable fresh produce
(Fuller et al., 2015; Weatherspoon et al., 2013), increasing the availability of healthy foods in existing
shops (Bodor et al., 2010; Gittelsohn et al., 2010a, 2010b, 2012; Kyle and Blair, 2007; Song et al., 2009)
and the introduction of farmers’ markets (Larsen and Gilliland, 2009) have all shown to increase the
usage of healthy food outlets and to improve fruit and vegetable consumption.
Some evidence towards the contrary does exist. Cummins et al. (2005), Pearson et al. (2005),
Kirkpatrick and Tarasuk (2010) and Macdonald et al. (2011) do not find a significant correlation
between distance to a food opportunity and diet/obesity. Note that the latter sources only apply to
the UK and Canada. However, substantial evidence towards a link between diet/obesity and
accessibility was certainly also discovered in the UK (Edwards et al., 2010; Gill and Rudkin, 2014; Kyle
and Blair, 2007; Wrigley et al., 2003) and Canada (Fuller et al., 2015; Larsen et al., 2014; Larsen and
Gilliland, 2009). In the US there seems to be little debate over the issue as all research points towards
a significant relationship. In the latter food deserts are ubiquitous, while in the UK and Canada they
are heavily localized and contextualized. This probably goes some way in explaining the ambiguity of
the connection. Kirkpatrick and Tarasuk (2010) and Macdonald et al. (2011), for example, state that in
their study regions accessibility is high overall.

34
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None of the research cited in the previous paragraphs suggests that accessibility is a panacea for
unhealthy eating. Income (Black et al., 2010; Caraher et al., 1998; Gill and Rudkin, 2014; Larsen et al.,
2014; Lopez, 2007; Michimi and Wimberly, 2010; Story et al., 2008; Ward et al., 2013; Weatherspoon
et al., 2013), price and affordability (Alkon et al., 2013; Gill and Rudkin, 2014; Hendrickson et al., 2006;
Morris et al., 2014; Story et al., 2008; Ward et al., 2013; Weatherspoon et al., 2013; White, 2007),
education and knowledge and attitudes concerning healthy foodstuffs (Gill and Rudkin, 2014; Kyle and
Blair, 2007; Michimi and Wimberly, 2010; Wardle et al., 2000), and the access to fast food (Fraser et
al., 2011, 2012a; Gilliland et al., 2012; LeDoux and Vojnovic, 2014; Moore et al., 2009; Morland and
Evenson, 2009; Spence et al., 2009) all impact diet in an important way. All these factors may in certain
cases be as or more important than geographic proximity to explain dietary intake. Access in itself may
thus not be enough, but it has been shown to have a significant effect on diet.
What does this then mean for Flanders? Given that the food deserts situation is like the one in Canada
and the UK, a similar relationship between proximity and diet/obesity can be assumed, i.e. some food
deserts will be affected, other ones probably not, dependent on their location and embeddedness in
the urban network. Research into access and diet/obesity has up until now mostly remained limited to
food deserts. Accessibility issues in the study region are, however, mostly expected to emerge in
monofunctional residential suburbs and due to aging. The socioeconomic conditions and local food
environments are then very different in these neighborhoods. While no food opportunities exist that
offer a full variety of food items, neither are there any unhealthy food shops. One can thus not be
substituted for the other locally. Furthermore, it is more likely that their highly mobile children, friends
or neighbors can help overcome inaccessibility, which is less feasible in poor environments. Moreover,
systems to cope with food inaccessibility for the elderly, such as meals on wheels programs, do exist
in the study region. Whether they reach all needy individuals and whether they will remain affordable
in an age of aging does remain to be seen. In short, the food inaccessibility context is very different
between these low-density monofunctional suburbs and food deserts and it is uncertain whether the
literature cited above will still be applicable. This certainly warrants further research.

9.4. Limitations and future research
Finally, I would like to dwell on some limitations of the dissertation. First, the analysis focused on
physical brick and mortar food retailing, thereby largely ignoring other modes of distribution (e.g.
farmers’ markets, local food systems, rolling supermarkets, and e-groceries) or alternative food
sources (e.g. home gardening, foodbanks and food sharing). This, first, stems from the observation
that physical retailing still dominates total edible grocery sales, with supermarkets larger than 400m²
themselves already capturing approximately 85% of the Belgian market (EY et al., 2014). Second, there
is no or very limited data available on any of these alternatives, limiting the possibility of a regionwide
study. As discussed in the recommendations (section 9.2), however, several of these alternative food
sources have significant benefits in terms of accessibility when compared to the physical retailing
landscape, though they are confronted with other limitations. Future research could focus on how to
overcome these often significant barriers to success, so as a true alternative to brick and mortar
retailing in the food sector can emerge.
A second limitation of the study is that it does not include a survey of the products sold by different
types of food stores. This may be important as for example in the United States it is shown that the
type of food store matters in regards to food security (see section 5.2.1). For supermarkets this issue
is less important. A large majority belongs to a chain and the product ranges sold in all formulas are
well known. Within formula variations are minimal and a certain homogeneity of product quality can
be presumed. All formats then offer a wide variety of goods that should satisfy daily diets. What is sold
in specialized small food stores may at first seem obvious (e.g. bakeries sell bread), but they have been
shown to branch out when there is a market demand (Cummins et al., 2009; Dawson et al., 2008).
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What is sold in minisupermarkets or convenience stores, however, remains unclear. Within group
variations cannot be accounted for with the available data, nor can product quality be ascertained.
Similarly, no information is available on pricing, meaning an important factor regarding attractiveness
cannot be assessed. It can be assumed that large-scale retailing is generally cheaper (Adams et al.,
2012; Dawson et al., 2008), though local aberrations do exist (White, 2007). Recent developments in
food store specialization bring further complications. Bio, health and nature shops can for example be
significantly more expensive than shops offering similar products. While such shops can increase
geographic accessibility in gentrifying neighborhoods, they do nothing towards economic access
(Breyer and Voss-Andreae, 2013). Future research can then investigate whether in the study region
important differences exist in product variety, quality and price, both between different shop formats
and within store groups. Such research should take into account neighborhood differences. It is
feasible that such characteristics differ between urban, suburban and rural environments. The
socioeconomic composition of a neighborhood may also have an effect, with shops in ethnically
diverse locations for example possibly being cheaper.
A third limitation is that the study of food accessibility was limited to an assessment of the spatial
mismatch between retail and the residential. How consumers actually interact with their local food
environment and how demographic and socio-economic variables influence their shopping behavior
(e.g. how, where and when they shop and what they buy) remains unanswered. Such issues can only
truly be investigated through field studies. Future research can then use the results presented in this
dissertation to select study areas where an increased risk of food inaccessibility exists.
A fourth identified limitation is that no epidemiological study has been performed. The literature
shows that in the US, the UK and Canada a lack of access to stores offering a full variety of food
products can lead to a poor diet, obesity and related diseases (see section 9.3). Such a hypothesis could
not be tested for the study region. Again, to estimate the effects of unbundling on diet, extensive field
studies would need to be performed. Similarly, detailed data on obesity on the neighborhood level is
unavailable. Using data on a more aggregate level would not lead to accurate results, given
intramunicipal differences in access.
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ANNEX 1: Correlation matrices discussed in section 4.5.3.3

210
Figure 72: Correlation matrix (Pearson) of the independent variables (fixed effects) used in the multilevel models (section 4.5.3.3) before transformation via the natural logarithm
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Figure 73: Correlation matrix (Pearson) of the independent variables (fixed effects) used in the multilevel models (section 4.5.3.3) after transformation via the natural logarithm

ANNEX 2: Comparison of old and new spatial units used in Chapter 6

212
Figure 74: A comparison of Flemish census tracts and Brussels neighborhoods and the new typology calculated using the AZ-tool (goal: 750m² shopping floor surface – see section 6.3.3)

ANNEX 3: Basic accessibility in city regions, deprivation – additional maps

213
Figure 75: Basic accessibility in the city region of Bruges, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 76: Basic accessibility in the Flemish suburbs of Brussels, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 77: Basic accessibility in the city region of Ghent, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 78: Basic accessibility in the city region of Kortrijk, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 79: Basic accessibility in the city region of Leuven, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 80: Basic accessibility in the city region of Mechelen, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 81: Basic accessibility in the city region of Ostend, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)
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Figure 82: Basic accessibility in the city region of Sint-Niklaas, all addresses (left), deprived addresses (top right) and affluent addresses (bottom right)

ANNEX 4: Basic accessibility in city regions, age – additional maps

221
Figure 83: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the southern part of the Bruges city region
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Figure 84: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the eastern part of the Flemish suburbs of Brussels
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Figure 85: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the southern part of the Ghent city region
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Figure 86: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the southern part of the Hasselt-Genk city region
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Figure 87: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the Kortrijk city region
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Figure 88: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the western part of the Leuven city region
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Figure 89: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the Mechelen city region
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Figure 90: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+ - Natural breaks – Jenks) in the Ostend city region
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Figure 91: Distance to a food opportunity and the percentage pensioners (left: 65+; right: 80+) in the Sint-Niklaas city region

