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1 ABSTRACT

Economy and especially economic activities playiedamental role in cities and in surrounding aréas:
keeps the city functioning, in terms of jobs, goaisl services. Considering this fundamental role of
economy and economic activities and the vast amotispace it uses, it should be deeply studied and
understood in order to guarantee a solid fututbecsector itself and the cities.

This paper respesents an attempt to research matepth this matter: it tries to show how econosy i
organised and structured in a city and surroundnegs and how it can be analysed and considerpdlioy
makers. The aim is to define economic types thatesent the frame on which different types of gpati
policies, ideally one for each economic locatiopetyshould be developed and implemented by policies
makers.

The project is based on a visual economic adiwitlatabase. This contains information on all ikible
economic units where people work or that are maabé worked in. The study areas are the northaringd
Brussels and two other areas located in Flandezgi@Bn). Thanks to this visual inventory, we finsed to
define a GIS methodology that defines and subdévitie economic fabric into different areas, accaydo

the concentration of economic activities. This wisgrkased on the hypothesis that the morphologyadfels
with economic units on them is an indicator of lbma choice of companies. Secondly, we combined the
database of economic activities with the data conemic fabric concentration in order to define and
analyse different economic location types whichrespnt potential economic locations for companies.

In this paper we will explain the method used for tata elaboration and the difficulties encoumnteharing
the work. We will also discuss how this new ecormfocation types could be used as an instrumeat in
planning or policy process to define the futurespective for a specific area.

Keywords: GIS, economy, spatial polices, mappicgnemic types

2 INTRODUCTION

In the research project ,Segmentatie van werklesati Vlaanderen“ (van Dinteren, Muskens, Geudé&ns,
HaskoningDHV, 2015) the conceptual framework lodks product-market-combinations in spatial
economic planning. The basic idea is to link augrof companies to a specific location, becauseatha
provides them with the necessary amenities. Im@wdic site location theory, the location would theve
homogenous conditions such as real estate pramgsport cost, labor cost, agglomeration effect, apoty
and access to international trade (Cabus & Sa&y;Friedrich, 1929; Van Meeteren et al. 2013).

From the perspective of spatial planning practitem a vast number of economic activities seemdaaty
placed, regardless their location in dense urbaasarsuburbs or the countryside. However, wheningokt
the mapping of economic activities, some of theafimns might have a direct link to Walter Christgl
Central Places theory (Christaller, 1933), eg tlaeketing principle may be observed in shoppingessiehe
transportation principle around metro stations, tiedadministration principle in the location ofsipitals.
Moreover, we can use other parts of economic sitation theory to give us some more insights (Cabus
Saey, 1997; Van Meeteren et al., 2013), but thi®riy possible if the available data on economic
location/activity is accurate (Gruijthuijsen et, @018).

In this paper we will present a first attempt ofiding a real territory into different types of eting
economic fabric. We will use three sample areasBiussels Northern Area, Hasselt and Koksijde-Meur
because they represent the extent of the variatitme Belgian Northern economic territory. From tiesult
we will discuss if we can observe a correlatiornween the companies present in a certain area &md th
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assumed motivation, based on theory, to choosesitie. The motivation can also be captered arvigws,
which are not described in this paper, but are gfatfie overall research-trajectory.

In a next step, we can experiment with the typesument spatial planning processes. The visuazaif

the diversity of types and the scales of econornutwviies, combined with the subsequent analysis loa
considered as a set of information that can be usedurban development and economic policy making
process. We believe that this new information alemanomy we provide through this project represants
concrete tool that politicians, policy makers atahpers could use in order to fill the knowledge géout

the city economy that they are facing nowadaysti&ppractitioners find specific functions and aittes
fundamental to keep the city functioning. Ferm dides mention: to provide goods and serviciessto it
businesses and residents, to deal with its wasteravide materials for its construction, and sq(learm &
Jones, 2016). In the last decades many Europeas, diég London, Copenhagen, Antwerp,...) have set up
policies and processes aimed to deindustrializelevencouraging a rapid growth of services, knogtd
economy and housing. Many industrial and logisttivities however are necessary to keep an office
building functioning. Activities related to categincleaning, furniture, maintenance and fit outficef
equipment and supplies, print and copy, securigster disposal and more are consequently locateg awa
from the central areas, often clustered in the dhghaf even further out in the countryside (Fernddhes,
2016). Despite this, those activities are vitalthe efficient functioning of the city and in suppog its
global role (Harris, 2013).

In addition to the results of first phase (Fig\dfhere the creation of an economic activities datakand its
first analysis form a solid base for the future @lepment of the project (Giaretta & Zaman, 2017¢, w
expanded the mapping to a contiguous territoryhn Brussels Northern Area. Additionnaly BCI and the
Katholieke Universiteit of Leuven in collaboratiarth Departement Omgeving of the Flemish government
worked on a related research project (Gruijthuijseal., 2017). The project aimed to extend thenenoc
activities mapping while adding new areas in Flasd® study areas in different regions), and atsdém@e
time it improved the methodology and the succesdata analysis. The project studied more in déiai
companies are distributed and mixed together.
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Fig.1 Dominant economic use map and categories¢@sa& Zaman, 2017)

BCIl and KULeuven take cityshape and city-parts asgaating point for the search for new typology of
economic locations (the perspective of the spatiatticioner first). They set of with this firstfdetion of
economic location types, that were discussed inwwikshops focussing on defining economic typess Th
proved that is possible to define economic typestan an economic activities map and, in additiotihis
that policy makers and planners can discuss ankl twgether on this topic (Gruijthuijsen et al, 2p18

In this paper we show the approach we followedtiereconomic location types definition. In thise@sh,
we do not take the parts of the shape of the ity starting point: we first look at the econonttivdties in
space and their spatial relations. Afterwards wenlioe them with other spatial information about
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neighbourhoods. The research question was if tethod results in another typology of economic loret
than the BCI/KULeuven typology.

We decided to use only the data contained in tleegaonomic activities database created by us and KU
Leuven, processed in GIS using Arcmap software. dda we used are: parcels identification numbers
(Capakey), economic units activity codes and thmidant economic use of the each parcel. All thesioth
data contained in the databases like presenceusiiigy number of buildings and storeys on a paraets
other non dominant economic uses were not consldere

3 PROXIMITY BETWEEN ECONOMIC ACTIVITIES AS A BASIC CO NCEPT

To define the typology of economic areas we usaua$tep approach. The construction of the typplaig
economic areas is an analysis and interpretatieacban Waldo Tobler’s first law of geography ,.evbigg
is related to everything else, but near thingsnamee related than distant things” (Tobler, 197The aim is
to define clusters of similar activities or similarix of activities, with a specific proximity. Pximity
represents a good indicator of how companies warthe field, and why they are located in a specifiea.
As mentioned proximity can be considered as oneirtapt factor in a company location choice becaise
the presence of:

» ashared infrastructure that is used by all thepaomes in that specific area,

e an agglomeration effect, where companies sharsalme clients or use similar spaces, e.g ground
floors in a shopping streets,

» spatial policies or regulation effects that in sowsses can justify the presence of multiple
companies on the same site, such as office pasksapeas, industrial zones, etc.,

e aspatial monopoly, eg retail companies in thenitigiof IKEA.

The first step is to run the ,NEAR' tool in ArcGIl&nd to calculate the distance from each parcel with
economic activities to the nearest. The resuksrapresented in three categories: (1) the patioatsare
adjacent, (2) the parcels that are close to thé pascel where proximity might be significant, a(®)
parcels that are far away from the next where &tioa to the next company is not likely to be cdiby
proximity. The threshold between the second amd ttategory is based on a visual comparison beatwee
three calculations: the upper decile, upper q@irdihd MEAN+1,92*STDEV. This empirical method to
choose the threshold seems the most appropriateasrnibe distribution of the data is not normatieied
very skew, often with a long or fat tail (Fig.2).
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Fig.2: Data distribution for Brussels case studwadfeequency table)

The second step takes the sensitivity of the dathd proximity calculation in account. Some conipa
use two parcels, but are no part of a continuobsdaf adjacent activities. From the first categave
select the parcels that might be wrongly classifisgadjacent to other activities'.

In the third step we interpret the categorisatibparcels with economic activities by manually swimting
the study area in three morphological zones: awgtts (1) continuous economic fabric, (2) areas with
discontinuous economic fabric and (3) areas wisipelised economic activities. The specific toolsl us®l
problems faced to create this morphology are discrin chapter 4.

From this morphology, we futher subdivide the atessed on the presence of specific economic detviit
the fourth step. This subdivision is the first wvensof the typology of economic locations, furtleaborated
in chapter 5.

REAL C ORP 2018Proceedings/Tagungsband ISBN 978-3-9504173-4-0 (CD), 978-3-9504173-5-7r{pri M
4-6 April 2018 — http://www.corp.at Editors: M. SCHRENK, V. V. POPOVICH, P. ZEILE, PLESEI, C. BEYER, G. NAVRATIL



Defining Economic Typologies based on an Econonttvities Database

The complete four step approach uses the domiramoenic use for each parcel contained in the ecanom
activities database we created in the first ph&sieeoproject. The information about the use ofcgpenables
us to subdivide the three morphologies in a tofatwenty-two different economic location types. €rh
falsification of this subdivision in 22 types wilke part of the third phase of our research. Weus# the
typology in current spatial planning processes, emaluate the assumption that the types correspond
specific product-market-combinations. Next to phagmatic test, we will further analyse the disttibn of
activities in each of the categories, and reveaktmesitivity of the subdivision in types.

4 MORPHOLOGY, IN SEARCH OF OBJECTIVATION

In this chapter we present the morphology anal&scarried out. We first explain why the study oé t
economic morphology in a specific area can helpxigain how companies are spread and organized, the
the GIS procedure we followed and the results vainéd.

With the term economic morphology, we considerdistribution of economic functions related to adfie
context. Economic functions are defined by all theastral parcels with at least one economic umiit.o
These parcels and their uses were obtained fronvitheal economic activities database Departement
Omgeving and BCI/KULeuven developed. The study adn®mic morphology is important in order to
define an area from an economic point of view. &lme of this phase was to subdivided the econonfidda

in different zones, based on the continuity of thkric itself. The continuity or discontinuity is @dear
indicator about the presence of different econagitamics defined by companies located in each area.

As mentioned, morphology classification was carrmd while combining a first GIS analysis phase
followed by an interpretation of the results. Atstiwe tried to define the different classes ordjng an
automated GIS procedure that could have been aftdsareplicated in different case study areas tepiti
similar results. Soon we realised that this was passible. To simplify the procedure, a phase of
interpretation was introduced to get a reasonadeltin terms of morphologies definition for eazmple.

Starting from the cadastral map shapefiles werétteout all the parcels without an economic usg#.im
order to select just the parcel with an economi& we made a "join” between the cadastral map shapef
and the dominant economic use table created inctiemic activities database, based on parcels
identification number (Capakey). In the Brusselsecatudy we then merged the two filtered cadastral
shapefile (Brussels and Flanders ones) into aesioig and exported it as a new shapefile. Thistaptwas
necessary in order to run the “near” tool, thisction determines the distance from each featutkannput
features to the nearest features in the near &=matWe used this tool in order to determine theesta
distance between parcels (Features), that in ajegirrepresent the indicator on which proximitybased.

A new field with nearest distance between parcels then added to the attribute table and used:fuits
analysis (Fig. 3)

Hasselt_dominant
FID | Shape * CAPAKEY SHAPE Area
1380 | Polygon | 71327G0617/00M005 682 412071 20,705268 |
838 | Polygon | 71323C0065/00V002 145,089727 21102984
889 | Polygon | 71323C0472/00P000 606,131134 21293977 |
1803 | Polygon | 71323C0483/00C002 22405932788 21636524
1628 | Polygen | 71323C0418/00N000 763,235666 21,796248
1088 | Polygon | 71326F0078/00WW002 162642261 22181234
1087 | Polygon | 71328F0078/00B004 173,586902 22 3705945
1630 | Polygon | 71323C0425/005000 1218,451129 22 536506
1038 | Polygon | 71327G0124/005003 358,151713 23,54399
1408 | Polygen | 7132800043/00W000 152 532479 23 575631 |
1558 | Polygon | 71326F0088/00K011 311,499489 | 24078407
710 | Polygen | 71322A0378/00N003 1038,551576 24 254825
| | 291 | Polygon | 71323C0870/00HD02 1244,412146 | 24,866328 |
568 | Polygon | 71323C0617/00K002 613,174658 24 886328 |
(| 918 | Polvgon | 71326F00BE/02B000 196931762 | 26,126979
782 | Polygon | 71322A0537/00N003 594 922656 26781418
824 | Polygon | 71322A0505/00T000 301,555279 26793018
1641 | Polygon | 71322A0508, 4556 633181 26 793015
871 | Polygon | 71323C0478/00R002 237,680973 270753588
1521 | Polygon | 71326F0( 131,233432 27 286641 |
1162 | Polygon | 71326F0388/00X000 128099175 27,558675 |
1545 | Polygon | 7132240515 2266 601925 27 779286
1274 | Polygon | 71322A0526/00P000 389935783 27 880501
1124 | Polygon | 71327G0631000003 244 156875 27 997577
1188 | Polygon | 71327G0638/00H004 234 63824 27997977
|_| 880 | Polygon | 71323C0141/00G002 188,324509 28307889 |

Fig.3: Economic parcels and near distance tablegélacase)

From the “near” table, we started the results aislyn order to define different types of economic
morphologies based on distances between parcetee Tdifferent categories plus a fourth one, andr the
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related shapefiles were defined: Continuous econdiabric, discontinuous economic fabric, disperse
economic fabric and ad as last undefined econaatid (Fig. 4a).

Each category is defined as follow: “Continuousrexuic” fabric indicate all the parcels located next
each other, in which the distance to the closest snzero and is represented with a green colour,
“discontinius economic fabric” is defined as pascehere near distance is between zero and thehtiides
one explained in chapter 3 and is represented asiajlow colour, remaining parcels with a neatatise
bigger than the threshold one are part of the ‘&g economic fabric” category and is represensata

red colour. The last category, the ,adjacent tceothctivities”, needs a specific explanation. Dgrthe
analysis of distances we saw that isolated companibo are on more than one parcel located onetoext
each other, were defined by GIS “near” tool as phthe continuous economic fabric. This do notrespnt
what really happens on the field, companies located open space or in a low density area are not
comparable from a location point of view with thges located in a continuous economic fabric evéimeiy
appear in the same category. In order to filtertbatdescribed parcels we first used the GIS “disSdool

on the continuous economic fabric shape, that eseatnew coverage by merging adjacent polygons that
have the same value for a specified item, and Wiemecalculated the near distance. We then selected
exported into a new shapefile the undefined parcelese parcels can belong to any of the thresgoats.
Those parcels are the ones where the near distabggger than the data population mean and withraa
smaller than 5400m2 (based on empirical observasodescribed in chapter 3).

%y

Fig 5a: Morphology for Brussels Northern area
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As a final step of this phase, we interpreted th® &alysis result. This consisted in transforntimg three
above-mentioned categories from a set of polygoadenout of parcels (Fig. 4a), in morphologic argale
to cover the entire surface of each case study (@iga 4b). In order to do that we edited the arias
shapefiles while splitting those into polygon ahdrt coding them according to the morphologies defirs.
As a result we obtained a subdivision of the aregmlygons able to represent the different morpbias,
as shown in Fig. 5a-c.

Fig. 5b Morphology for Hasselt and Fig.5¢c Morphgpldor Koksijde-Veurne

5 TYPOLOGIES

In this chapter, we present the economic locatyped we defined in our project. The types of olsgi(or
potential) economic locations for companies aréndefas areas located in the same morphologica, zm
explained in chapter 4, that are characterizedth®y same economic fabric continuity and by the
predominant presence of an economic use, or a @i of uses.

The definition of types is based on an analysighefthree typologies of economic morphology, thatev
presented in the previous chapter, combined with dominant economic use map derived from our
economic activities database. This phase is bared wsual interpretation of the two combined layer
aimed to identify first the presence of patternghia economic structure and then, secondly, cleistér
activities inside those patterns. In doing so, veeenable to define different economic location s/pe

Starting from the three main morphological groupgptal of 22 different economic location types ever
defined. The first two groups represent the “Camtiims economic fabric” and the “Discontinuous ecoigom
fabric” areas and are splitted in a total of 7 gatees each, based on activities codes and thstiildition.
The third group represents the “Disperse econoaticid” subdivided in a total of 8 categories. Thain
difference between the first two groups and thé ¢tase is based on the data we considered for types
definition. In the first two cases, the combinat@frthe economic dominant use and morphology lagawe

an adequate amount of information to develop thenewic location types. From this combination we
derived mainly economic patterns and activitiesters inside a morphological area. Examples oftefs

we identified are areas where retail, restauramtisbars represent the main activities and theralarest no
other economic uses (11 and 21); same for areamathezed by the only presence of service related
activities (12 and 22). Another example of monofioral type is identified by the portion of econami
fabric where activities are related just to artfune and sport and are not isolated (13 and 28nl&nation

of manufacture, wholesale, transport companies candrelated activities in a same area easly defme
industrial cluster (14 and 24). Big and isolatetivitees clusters are represented by hospitalsttdpoailities,
shopping centers or other activities that usualketa large amount of space and present differeed and
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uses if compared with surroundings (17 and 27)as\nhere retail and services co-exist togetherouith
one prevailing over the other are identified as edixetail/services areas (15 and 25). In some cases
activities related to industry (manufacture, whalegs car dealers and repairers, etc.) are alsbgbaa
services and retail mixed area, for this reasoiff@rent mixed type was defined (16 and 26). Figuuenber

6b-d show the results in terms of economic locatypes for the first two groups, based on the olzgem

and interpretation of the mentioned data layershioation.

[ Nat mapped 3 21 Discontinuous retail )
@ 0 Not coded [A 22 Discontinuous services
@ 11 Continuous retail [ 23 Discontinuous art, culture & leisure
@ 12 Continuous services [Z] 24 Discontinuous industrial & production
2 13 Continuous ar, culture & leisure [A 25 Discontinuous retail & sewvices mixed
[ Manufacture @@ Wholesale and Transport @ 14 Continuous industrial & production [ 26 Discontinuous retall, services & industrial
W Utilties @ Senices @@ 15 Continuous retail & services mixed [ 27 Discontinuous something big or isolated
@ Vehicle related @ Relail, Restaurants and Bars @@ 16 Continuous retail, services & industrial B4 31 to 38 Disperse
@ Construction (D Ars, Culture, Leisure and Sports 17 Continuous something big or isolated

Fig. 6a (top left): Dominant economic use ,Nortlt&in’, Fig. 6b (top right): Economic location typRorth Station, Fig. 6¢
(bottom left): Dominant economic use ,Helmet', Fagl (bottom right): Economic location types ,Helmet

In the last group, the dispersed one, we realisatthe information contained in the mentioned d&yars,
combined with longer distances between economitities, were not enough to identify patterns aefire

REAL C ORP 2018Proceedings/Tagungsband ISBN 978-3-9504173-4-0 (CD), 978-3-9504173-5-7r(pri E
4-6 April 2018 — http://www.corp.at Editors: M. SCHRENK, V. V. POPOVICH, P. ZEILE, PLESEI, C. BEYER, G. NAVRATIL



Defining Economic Typologies based on an Econonutivities Database

economic location types based on a simple observalior this reason other data were necessary.itBesp
this, external data sources were not used. The leomgmtary data we used were already contained1in ou
database, and consisted of the cadastral map gpaneelbuildings. Thanks to this, we were able &mtidy
building clusters, isolated buildings, empty ancerospace areas, which consist of a fundamentabfset
informations for the types definitions in a disgeesvironment. Six different categories were defifiTab

1.), based on the presence of: bulding clustersnaguic activities and parcels. Two other categories
complete this group, “big and isolated activitiesid “farms”. These two represent exceptions because
comparison with the other categories, they shof¥eint dynamics in relationship with surroundingsas
and activity regulations.

W Farms @@ ‘Wholesale and Transpon

@ Manufacture @ Services

B Utilties @ Retail Restaurants and Bars

@ Vehicle related O Ans, Culture, Leisure and Sports
B Construction

Y

Mot mapped

0 Not coded

1110 17 Continuous

21 1o 27 Discontinuous

31 Disperse: Farms

32 Disperse: Build-up space with eco. activities
33 Disperse: Build-up space without eco. activities
34 Disperse. Mainly unbuilt space wilh disperse eco activities
35 Disperse: Infrastructure and services mixed

36 Disperse: Emply area

37 Disperse Something big or isolated

38 Disperse: Infrastructure areas

ooeoceoRAaONERD

Fig. 7a: Dominant economic use, Fig. 7b: Area gtiuato, Fig. 7c: Economic location types

Category Building cluster| Economic activities Parcels
Build-up space with economic activities \ \ \
Build-up space without economic activities
Mainly unbuilt space with disperse economic a@sit
Infrastructure and services mixed
Infrastructure areas
Empty areas

X | XX |X|<
X |IX|<|< X
< I X |IX |« | <

Tab. 1: Disperse categories definition
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For the attribution of the economic location typele, we first splitted the economic morphology polys
in an editing sessions using GIS. Then we createelafield in the attribute table and finally reeddeach
new polygon using the respective economic type code

6 DISCUSSION

In search for knowledge about the location of eadicoactivities, the Departement Omgeving of the
Flemish government started with mapping of acesitiln this paper we proposed an attempt to define
different types of economic fabric. We believe tthese types should be useful for spacial econpuiicy
making in the future.

The combination of the expanded Brussels Northesa anapping and the mapping in the Flemish study-
areas (BCI/KULeuven) in different territories wasnflamental for types definitions. Among others the
differentation in urban form (metropolitan, suburbdocal centre, coastal), density and transporati
infrastructures is broad in the sample. The resofitthe mapping show a broad differentiation iasgnce
and patterns of economic activities but also atitie of patterns in the different study-areas.

Refering to Tobler’s first law we used distancesMeen economic activities as a starting point fioisgbn

of the mapped territory, applying the near functionGIS. This application supports the researcloer t
objectivate drawing lines between the areas paektétdeconomic activities and those with less, idesrto
get away from pre-conceived ideas of urban strestuAdding variation of activity types makes it gibte

to define economic location types.

So, a location type can be described using twoaghearistics: proximity and variation in combinatioh
activities. The continuous and discontinuous ecaodabric areas can each be divided in the samestyp
considering the combination of activities. To defitypes in the dispersed economic fabric area,
supplementary information is added. Types in dispgreconomic fabric area are defined referring to
agrarian economic activity and non-economic funsd of the area.

Especially in the continuous economic fabric atka,map shows us location types that look famfbarthe
spatial practitioner: predominant retail in shogpgtreets, predominant services in CBD, industiiah etc,
defining them is rather easy. On the other hanthesof the types prevail on locations we would nqieet

or they appear in another spatial pattern. Exangdl#sis are the services areas (12) close to shgtreets
(11) or a small retail and services area (15) clmsea metro station. The mark of the areas in the
discontinuous areas is more submissive to coincielesnd interpretation, what makes the exact area
demarcation more unsure. Especially the knowledgki®areas is fundamental for a future policynoined

use. Further research will be conducted on thid kirareas, including the extent of mapping.

The more precise the marking of locations, the nibfgecomes possible to describe the location types
quantitatively, for example with the mesures usedthie study (BCI) (Gruijthuijsen et al., 2017) or
distribution of activities amoung types.

This dataset and spatial typology give extra opputies to combine the results with other datastsged in
(Gruijthuijsen et al., 2018) some location typen ba enriched by other data. Further researchméke it
possible to know which of the types can be locaté#tout the intensive mapping, using existing dadtae
prevalance of different types can also be combwd&ti maps defining settlement and urban structure
(resulting from on-going research).

The research shows that, starting from the mappireconomic activities, we are able to define atggy
of economic activities. As we base our researci apler’s first law, we assume that there is a ibss
relation between companies. This relation couldiroged to one or more site location choice fastoin
the continuous economic fabric we can proposedh@qing relations:

« A shopping area (11) has a shared market, singildrastate prices, and an agglomeration effect

« A mixed shopping and services area (15) has a dhaerket, similar real estate prices, and an
agglomeration effect

e Aindustrial area (14) has a specific set of refjutes, a shared infrastructure, similar real estate
prices and a shared accessability

e A services area (12) has a specific set of requatand similar real estate prices
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» Something big (17) has its own rules and history

Similarly, we can think of shared motivations betwecompanies in other areas. For dispersed and
discontinuous areas this is however more diffituito.

Between different areas in the same type, theldebeibig differences (eg real estate price or partscost),
but we state that companies find the same setafitm factors decisive.

Overviewing the whole we are convinced that théed#inces between types gives already a usefulfset o
information for policy preparation. The aim is tefilhle economic types that represent the frame dchwh
different types of spatial policies, ideally oneg fsach economic location type, should be developed
implemented by policies makers.
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