reviewed paper

Spatial Transformations in Urban Areas During the Rast 50 Years
Isabelle Loris

(Phd Msc Isabelle Loris, Ghent University - CentarMobility and Spatial Planning, Sint-Pietersnietnaat 41 B2, 9000 Gent,
Belgium, isabelle.loris@ugent.be)

1 ABSTRACT

This research examines the dynamics of spatiatfmamations in highly urbanized areas and in paldic

the urban agglomeration of Ghent (Belgium). To #n&l we go back 50 years in time (1963-2013). The
hypothesis is assumed that three major spatiakfoamations take place during this period: (1) the
population increase leads to sub-urbanization ersffireading of functions around the city centeil tim
1980s and (2) is followed by a period of compactwacesses in which remaining open areas are filled
within the suburban area. It is mainly about newstauction. This condensed nebula - which presesel

as a city edge — (3) finally, together with theyabre, transforms both in nature and in use ofetkisting
built-up tissue. This mainly concerns renovatiord aeuse. The dynamics of these processes can be
reconstructed on the basis of building and allotnpenmits.

Based on this, neighborhoods can be distinguishéd law or high dynamics regarding transformations.
Finally, it will be investigated where transfornmats will occur in the future. Socio-economic chéedstics

of starters on the residential market can be aitation of expected transformations in the futureoiher
neighborhoods. The article introduces the concéplapoleon plots to carry out statistical and spati
analysis. Dynamics and patterns are mapped.
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2 INTRODUCTION

This article examines the dynamics of spatial fi@mnsations in highly urbanized areas and in palgicthe
urban agglomeration of Ghent (Belgium). To this,emd will go back up to 50 years in time (1963-2013
The dynamics of these processes can be reconstrant¢he basis of building applications and allaiime
applications. Based on this, neighborhoods can isenguished with low or high dynamics regarding
transformations. The transformations relate boththt® existing built-up tissue and open space that i
occupied by new buildings.

Knowing transformations within the existing buil-tissue is important to have an insight into dyitam
and the capacity to accommodate present and fhturging needs within the existing heritage withgoihg
to expansion by cutting open space.

In order to explore the possibilities of the liceigsdatabase on the one hand and spatial patternkeo
other, the case of the Ghent city region is bemgestigated. This includes both the urban core thed
suburbs and can therefore represent processesatachp that occur both in the center and in thigpery.

3 RESEARCH HYPOTHESIS

The hypothesis is that three major spatial tramsfbions take place in the period 1963-2013: thaujation
increase leads to suburbanization or the spreadfifignctions around the city center until the 1980sl is
followed by a period of compaction processes waiimaining open areas be completed within the suarurb
nebula. It is mainly about new construction. Thesm@densed nebula - which presents itself as a dige e
finally, together with the city core, transformstibén nature and in use of the existing built-ugstie. This
mainly concerns renovation and reuse.

4 TRANSFORMATIONS AND FORMS OF SHARED SPACE

A shared space can be created by various undertyamgformation processes down to the level of the
building that inter alia act upon the physical ussand are steered from private ownership (Louv@820
Location selection, zoning plans, subsidies, tagesnits, residual land value, use value, land ldgweent,

.. are leading in this. In contrast to the Nethadl, the transformation in Flanders still happeasnly
through self-realization (private initiative):
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Spatial Transformations in Urban Areas During thstfs0 Years

4.1 Dividing up buildings

For example, dividing a single-family home into altmfamily dwelling. In order to have an idea btpace

of such a transformation, permit applications femslition and new construction for the year 2015eve
analyzed for the whole of Flanders. In 2015, 57,66Fan applications were approved. In 4,588 fites i
concerns the demolition of a house or a buildinthvei different function (e.g. bakery, joinery,..45%
relates to the demolition of a residential buildidgtotal of 2,315 residential units were demolidhé&
residential unit can be a house, a villa, an apamtiretc. In the same period (2015), 5,143 resigemhits
were built on these plots. The demolition led torenceplacement construction. This means that feryev
demolition permit 1.1 dwellings will disappear, witl be replaced by 2.5 new housing units. Usutilgse
are flats. Or, 2.2 for each housing unit. If thegaf 2015 continues, approximately 3,000 residéntiits
will be added to the existing built-up area annuallhat is about 10% of the annual housing demand i
Flanders. Aproximatly 33,000 building permits faw one-family homes were handed out in 2015. Such
compaction means a saving on the cutting of opecesmnd the realization of additional new land
developments. In this way, nature and agricultlanadl can be spared and housing production increased

For comparison, the annual production of housimgugh demolition and renewal is much higher in the
Netherlands: for the period 2001 until 2005 thisoanted to 52,900 new homes each year (Buitelaal, et
2008: 37). Almost a third of that is realized witkgxisting built-up area.

4.2 Dividing the space

For example, the divide of land into parcels. Tthimsformation was also recently investigated lanéers.
Pisman et al. (2016) showed that over the past é#isy285,900 approved plots were delivered. This
concerns new, changes and cancellations of alldeneb0,000 relate to new housing developments.
Throughout this period, the number of plots hadided from 4,800 per year in 1963 to 2,100 in 2013.
Especially after the regional zoning plans weremraip (1976-1980), the number of allotments dedline
because they were then only delivered in residetdistinations. Over the past two decades, the pummib
land plots has remained stable. The lot size has Hecreasing systematically since the 1980s.

4.3 Redistribution or redevelopment of space

For example demolishing a building and replacingvih a new building with a different function. The
possibilities offered by reuse are not easy tarest for the whole of Flanders (Tritel and UGerit12).
The method of registration plays a role in thisvé¢heless, the reuse potential of the existinganag in
Flanders is estimated at around 19,700 residamtitd. In addition, there are approximately 5,7@@0es that
can be redeveloped and approx. 3,000 ha of indlisstates (TV SUM and Atelier Romain, 2017).

In the Netherlands, Buitelaar et al. (2008) estsahat 23,000 ha of outdated business parks \mitiitye
buildings can yield up to 150,000 new homes. THeatives of the Spatial Planning Memorandum (VROM,
2004) are, just as for the White Paper on the 8pRiblicy Plan Flanders (Flemish Government, 2017),
relevant for identifying the transformation tadke thumber of homes to be built each year and theedhat
has to be built up within the existing built-upsti® must be built.

4.4 Sharing or interweaving space

For example by stacking functions (e.g. housesoprof a supermarket or a school building). Reseaych
Loris and Pisman (2016) provided insight into tlsgibilities of stacking homes on top of supermizke
Such a transformation could theoretically accomn®dae housing needs for the next ten years, withou
sacrificing green space.

The above forms of transformations come back uriderthree waves that are presented as research
hypotheses: suburbanization (from the city centierdugh subdivision, densification (of those sulaurb
areas) by further subdivision, interweaving andexedopment of buildings, and renovation (within tiey
centers and the sub-urban area) through reuse,litem@nd reconstruction. These spatial processes
tested in the urban region of Ghent (including aggdration, core city and city center).
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5 DATA AND METHODOLOGY

5.1 Data and data quality

The basic data used for the research are licerdeatpns for the period 1963-2013, as collectgdhe
municipalities according to the guidelines of thienkish Government. Spatial planning is a regional
competence in Belgium and most town planning appbas are granted by municipalities.

Within the study area of the Ghent urban districtotal of 250,940 urban development applicatioss a
analyzed over the past 50 years. Less than 10%eoépplications are refused by the municipalitieere
than 90% led to a permit for the creation of nets [ the building up of buildings (e.g. housingsimesses,
retail etc.). We assume - in view of the long perilbat is being considered - that these permitseieally
being realized. After all, an application takesmg time and is costly for the applicant.

The number of applications varies annually andofedl the general Belgian and Flemish economy (declin
during the (oil) crises of the 1970s and 1980s,#weking crisis of 2008 and the revival during 890s
and 2000s). The changing housing market is ald¢ectefl in the data: stagnation of new constructensus
the increase of renovation of the existing housitogk. New market shares take off proportionallgraime
(Pisman et al., 2016).

Preliminary analysis of the quality of the date2g164,661 licenses for the whole of Flanders, iamidid that
only 1.5% of these permits could not be assigneal Mapoleon plot (corresponding CAPAKEY coding, see
below). This may be considered as an acceptablgimaf error for carrying out such historical resda
over the last 50 years.

The data is the most detailed for an individualasaichl parcel.

Finally, data that reflect the housing dynamicshie short and long term are used: on the one hapkgy
that is for sale (apartments, building plots anddes offered for sale via the internet) and orother hand
the inventory of vacant lots in the urban regioarently or not) for sale. Research by Antea and.KU
(2017) shows that the used real estate offer gelanough to carry out meaningful analysis.

5.2 Methodology

5.2.1 Spatial exploration of the data by means of heatsma

The exploration of the data is done on the basiseat-maps for the case of the urban region of Gieat
maps indicate the incidence of a particular phemameper grid of 500 m, e.g. to prevent the numbier o
renovation requests for a certain time, e.g. thar y963, or over a certain period, e.g. 1963-201%
advantage of this is that the data that is analygeglsier to understand for the reader and cansexp
patterns for interpretation (Lukez, 2007).

5.2.2 Entry of the concept of Napoleon plots

Over the past 50 years, many cadastral parcels lbese parceled out, divided, merged or renumbéned.
order to be able to trace permits over time onrtaitecadastral plot, the ground number of theinabgplot
is used. The whole of parcels with the same groundber is called the Napoleon plot. After all, Nizon
has introduced the land register in our regionacbeFor example, the cadastral parcels 100a7 @did dre
assigned to Napoleon plot 100 (fictitious exampMgpoleon plots are more stable over time; thessitl
processing is therefore easier and more accurate.

The Napoleon plots are then assigned to a fixetlggil of 500m by 500m. In this way patterns andnges
in permits can be animated over time. The genet#diz of the maps helps to limit the complexity the
one hand, and on the other hand to reflect thengakspatial processes without sacrificing thetlaetscs of
the maps (Weibel & Dutton, 1999).

5.2.3 Case study city district Ghent

The choice falls on the urban region of Ghent (Fédl) because of technical and substantive rea€mmthe
one hand, we only have permit dates for Flanderd (et for the Brussels-Capital Region and Wallpnia
and in the case of the Ghent city region also ftathoth the city of Ghent and its peripheral mypadities
(Zelzate, Wachtebeke, Lochristi, Destelbergen, &eMerelbeke, De Pinte, Gavere, Nazareth, St-Mhat
Nevele, Lovendegem and Evergem) is available. Waig a coherent urbanized region can be investigated
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On the other hand, the urban district of Ghenthigracterized by growth in the area of household#) m
the city of Ghent and in its peripheral municigat (SVR, 2014) despite the continuing suburbaiocisat
(SVR, 2016). This indicates that there is a dynaimispace. The region is also characterized byreamhjc
in the field of property transactions (see below).

district of Ghent
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Fig. 1: Situation of the urban district of GhentBalgium. The study area includes the municipalitie&hent, Zelzate, Wachtebeke,
Lochristi, Destelbergen, Melle, Merelbeke, De Pi@avere, Nazareth, St-M-Latem, Nevele, LovendegrthEvergem. Source:
left: UMZ, right: own processing.

6 SPATIAL EXPLORATION OF THE DATA - CASE URBAN REGION OF GHENT

6.1 Global trends in the city and its periphery

Until the beginning of the 1980s, the number of Amld projects in the city of Ghent as in its jéeral
municipalities is in line with both trend and si#ggure 2). After a decrease in the number of ke=nat the
end of the 1970s, there has been a renewed indre#fse number of new construction projects, batlhie
city and in the periphery until the mid-1990s. Hoee the increase in the city of Ghent is much more
limited and stagnates in the period from mid-199Q@2 The growth in the peripheral municipalities,tbe
other hand, peaks until the mid-1990s, after wiaiatecline also occurs, but still remains abovegtosvth
of the city in absolute numbers. The dynamics salea of new construction are greater in the fishilnan
in the city.
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Fig. 2: Trend in new construction (all functions)the urban region of Ghent in Belgium with a distion between the city center of
Ghent and its peripheral municipalities (Zelzataciebeke, Lochristi, Destelbergen, Melle, Merethdke Pinte, Gavere,
Nazareth, St-M-Latem, Nevele, Lovendegem and Evayg8ource: Licensing register (2015), own processi

The first two periods, namely 1963-mid 1980 and pheéod mid-1980-mid-1990s, have a similar trend in
the number of renovations between the city angetsphery. In Ghent, however, more is being reredat
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than in the peripheral municipalities (more thaiceaas much). Since the 1990s, the number of reiome
has increased both for the city and for the pergdhaunicipalities (Figure 3). This increase codtas with

the decline of the new building during that periddhe renovations then far exceed the number of new
construction projects.

1960 1970 1980 1990 2000 2010 2020

Ghent peripheral municipalities

Fig. 3: Trend in renovations (all functions) in tindan region of Ghent in Belgium with a distinctioetween the center city of
Ghent and its peripheral municipalities (Zelzatacitebeke, Lochristi, Destelbergen, Melle, Merethdke Pinte, Gavere,
Nazareth, St-M-Latem, Nevele, Lovendegem and Eweyg8ource: Licensing register (2015), own processi

In addition to the quantity question, it is inteneg to look at the real demand about the samestpegiods.
This is done on the basis of the heat maps.

6.2 Trends in the neighborhoods

We have clearly seen two trends over the past &syen the one hand the swarming of the buildfrays

the center of Ghent to the peripheral municipai{guburbanization and densification) and on therdhand

a more recent renovation wave in that center ofnGhed to a lesser extent in a first belt arounerilife.g.
neighborhoods Wondelgem, Sint-Amandsberg, Gentleug@tigure 4). These trends were started during the
years 1980 to 1990 (Figure 5). Outside the citgshént and the first belt the start of the growthhaf port
villages (Zelzate and Ertvelde) occurs, and suburbilages such as Sint-Martens-Latem, De Pinte,
Lovendegem, Evergem, Lochristi, and the villageshim Scheldt valley (Merelbeke, Schelderode, Melsen
Semmerzake, Gavere, ...). Also nearby villagesbeginning to grow: Eke, Nazareth, Landegem. The
Scheldt valley as well as the open spatial aread/ashtebeke and Lochristi are coming under increasi
pressure.

All activities (residential, public services/infras tructure, industry/offices, agriculture, retail)

newly build or new alotments renovation ateollition of existing buildings
number of permits over the period 1963-2013 number of permits over the period 1963-2013
LAND TAKE
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Fig. 4: Heatmap of the spatial pattern of the iistion of the number of building permits for neanstruction and for renovation
over the period 1963-2013 in the urban districgBbEnt. Source: own processing of data permits teag(2015).
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Fig. 5: Timeline of the spatial pattern of the dizition of the number of building permits (new stmiction and renovation) over
the period 1963-2013 in the urban district of Gh&aurce: own elaboration.

6.3 Major driving forces behind transformations

Six driving forces are mapped: residential new troigtion, public services and infrastructure, indpsnd
offices, agriculture, retail and deforestation, aredv allotments. Both new construction and renowvasind
demolition are indicated on the maps (Figure 6).

In absolute numbers, the share of residential gerinithe largest compared to the other functidine
number of permits for new construction and ren@ats concentrated in the city center and in thleges
around it, with the exception of the port villageat are growing due to the expansion of the pb@leent.
The new building is driven by land parcels and deftation. This is very visible in Sint-Martens-tat,
Eke and Sint-Amandsberg, but has a dynamic all thescity region. This also puts more rural areaden
pressure such as the municipality of Evergem. WWe aée the transformation of the rural area in tistih
where greenhouse cultivation is being expandedallyina concentration of public functions and
infrastructure on the one hand is noticeable, andth® other hand of retail in the center of Ghent.
Renovation coincides with this.

7 RESULTS AND DISCUSSION

7.1 Spatial transformations of the past 50 years

The post-war developments and Golden Sixties, initheasing car use and the Babyboom generationoled
optimism about the growth opportunities for Belgitnconsequence of the idea of progress was thiduein
later regional plans (i.e. zoning plans were draypnfor the entire territory in terms of housingdustry,
recreation, nature, agriculture, etc.), a multituofe residential destinations were provided, based o
optimistic population prognoses. The crises oft8é0s and 1980s will show that once again. Nevieske
this large range of created building plots willnferce later megatrends in the field of spatiahpiag. The
accompanying economic policy and policy in thedielf infrastructure have fueled the urbanization of
Flanders (car oriented development).

Three major trends have been observed in the Ginkah region since 1963: the growth of the urbaiore
and the accompanying suburbanization, the densdicaf the growth centers and, finally, the reroava
and transformation of the existing built-up tisggure 7).

(1) Growth and suburbanization

Population growth and household growth are creadimgncreasing demand for building plots for mainly
detached buildings, the dominant architecturalessythce the 1960s. The share of homeowners costioue
increase. Suburbanization and ribbon developmetsidaithe village centers are typical for the Fkdmi
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landscape and therefore also for the Ghent perdpmaeunicipalities. The interpretation of the resitial
areas on the regional plans from the 1980s plagkedn this.

public services & infrastructure

number of permits over the period 1963-2013
newly build renovation & demolition

residential
number of permits over the period 1963-2013
newly build renovation & demolition
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.313

272
[ |

0 2082
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Fig. 6: Timeline of the spatial pattern of the disition of the number of building permits (new stmiction and renovation) over
the period 1963-2013 in the urban district of Gh&aurce: own elaboration.
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(2) Compaction in city and outskirts

The tissue of already spread villages and buildiaggadually being further densified. We see tirscess
in the city center, the suburbs as well as in #rgpperal municipalities.

(3) Transformation of the existing built-up tissue

Some change from expansion with new constructioerovation in the city center continues. In vievire
supply of owner-occupied homes, owner-occupied taparts and building plots in the peripheral
municipalities, the renovation and transformatibbuildings may also be started here.

cumulated numbers of permits per grid
compaction + sprawl: areas of intrest ~ over the period 1963 - 2013

+ emerging nodes of compaction Y
1-24
L ]
nodes 25-49

, _ 50-74
advancing compaction 75.99

@ — | 100-149

W 150-199
B 200299
B 30049
B 5009
B 10001704

Fig. 7: Spatial trends of the number of buildingrpiés (new construction and renovation) over theqae1963-2013 in the urban
district of Ghent. Source: own elaboration.

7.2 Where in the future?

7.2.1 Changes in the short term: what will happen inrtbet five years?

The bulk of what is for sale for houses, apartmants building plots (8,800) is located in the @fyGhent:
approx. 5,800 buildings compared to the rest ofufiban region (approx. 3,000 properties) (Figure 8he
sold properties may be assumed that a part witthevated, demolished and replaced, given up anga/
different function. In the short term - given thiramentioned trends in demolition and separatiease
etc. - the greatest dynamism can be expected icittheenter of Ghent.
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o apartments
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o building plots
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e Ry 1 -l
o 375 7.5 15 Kilometers o 0 3,75 7.5 15 Kilometers 0

Fig. 8: (a) Real estate offer (for sale) in the arbsstrict of Ghent. Source: own processing of esthte data (2014) and (b) heatmap
of supply of vacant plots (whether or not for saurce: own processing of register vacant |24 %2

2
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7.2.2 Changes in the long term

In the longer term, it is more difficult to estireatvhere spatial dynamics will occur. The range wfding
possibilities on vacant plots shows just the oppopattern of the supply on the existing buying katr
approximately 29,000 of the approximately 109,408tspin the urban region are located in Ghent, the
remaining 80,400 in the peripheral municipaliti€ggre 8b). The reserve in the periphery far exsdbd
offered property. For example, the availabilitynefwv parcels can attract new residents. The potdatithis

Is very great. Only later will they build and pddgirenovate again later. Knowing migration patteat the
level of the urban region can play a role in tltsrther research into links between these procedsses
recommended to fully understand the dynamics. Twauhics in the longer term could be greatest in the
peripheral municipalities of the urban region i€ tiwide range of services will be effectively addesk for
housing or other functions.

Municipalities can counter transformations or gavéboost through, among other things, the draftihg o
(re)zoning plans or through collective transformatby e.g. to encourage renovation. Via the lattescale
leap can also be made: from building to streeth@ghborhood. This can be useful e.g. to build gner
efficient neighborhoods. Steering on the supplipuwfding plots seems necessary if one wants to taaia
dynamic in the existing built-up tissue that isiated mainly in the city of Ghent.

8 CONCLUSION

For the first time, data from three databases,the.permit register, the register of vacant pkns real
estate ads for sale on the internet, have beentaséslalize the spatial transformations of thetf@ years
in the Ghent urban region.

These transformations can be reduced to three ggesesuburbanization (1963-1983), compaction (1984
1993) and renovation (> 1994). A repetition of thigle can occur because in the short term propsrty
mainly offered in Ghent and to a lesser extenthi@ peripheral municipalities, and in the longemter
especially the wide range of building plots in taasiburbs will lead to a new wave of land develapnife
policy does not steer spatially.

The characteristics of the neighborhood can beedigtor of future transformations. Further resedmnth
the relationship between the size of the age gadugtarters in a neighborhood and the applicatmmaf
renovation or new building permit can highlightstiprocess.
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