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1 ABSTRACT

Manufacturing plays a crucial role in economic depement. Peculiar geographical patterns of producti
are accordingly observable, wherein the environgigforts are some of the areas that accommodate th
concentration of manufacturing firms. However, mokthe literature on the placement of manufactrin
firms relative to transport infrastructure focusesroad, rail and sea. The objective of this pape¢hus to
advance a foundation for a theoretical framewoslt &#malyses the spatial economic factors thatentte the
location of manufacturing firms in the vicinity afrports. The paper draws upon research conductedeo
case study of the environs of Cape Town Internatidirport in South Africa. The analysis conductedhe
underlying study explored the interconnections leetw the concepts of space, proximity, linkages,
agglomeration economies, clustering and patteresé&tconcepts are accordingly used as building slock
towards the foundation for a theoretical framewdike contribution hinges on five layers of the emoic
space: the airport’s environs, municipal area, tional region, other parts of a country and muttixatry
economic space. Different forms of manufacturintalelishments’ clustering, proximity and intensitf o
intra- and inter-firm linkages characterise thegerirelated layers. The paper sensitises policyrsakeatial
planners and authorities to the spatial economim@aaycs of manufacturing firms situated near aigort

Keywords: Cape Town International Airport, airpoi@®uth Africa, industrial clustering, manufactgyin

2 INTRODUCTION

Despite the transition to a service-driven econamgome parts of the world, manufacturing contintges
play a paramount role in economic development (glachi, Chen & Smeets, 2017; Naudé & Szirmai, 2012;
Ndiaya & Lv, 2018; Pandian, 2017; Li, Xue & Huari®)18). At particular periods in history, certain
geographical patterns of manufacturing facilities @bservable, and with the transition from onemegof
production to another, the range of locational onies is extended. As shifts in manufacturing ocaur,
pattern of spatial responses is also discernipknng from the reorganisation of industrial ardaxseloped

in the earlier regimes of production to the estdtient of new industrial nodes (Scott, 1988). These
evolving patterns bring to the fore the importamfemanufacturing facilities geography or locational
patterns. It should be acknowledged that the probté facility location (geographical positioning of
facilities) has existed for a long time whereirisitargued that the appropriate location can, anathgr
benefits, assist the firms to augment their openati performance (Chen, Olhager & Tang, 2014).

The paper intends to contribute to the literatunetloe location of manufacturing firms, with parteu
reference to the environs of airports. Discussiabsut the nexus between transportation technology
improvements and land use recognise that airpartsat least in part, influence the geographicaltjpming

of economic activities (Mokhele & Geyer, 2018), ahicould include manufacturing firms. Regardless of
this acknowledgement of the influence of airpontstioe geography of economic activities, the majaoit

the literature on the connection between manufeguacility location and transport infrastructuceuses

on the impact of roads, railways and ports (BuurrSaRietveld, 2004; Holl, 2004; Rothenberg, 2011;
Ghani, Goswami & Kerr, 2014; Xu & Nakajima, 2017his focus on other modes shows a paucity of
empirical literature on the placement of manufantyfirms near airports.

Using the study area of the environs of Cape Tavtarhational Airport in South Africa, this papemai to
contribute towards the foundation for a theoretfcamework that analyses the spatial economic fadtmat
drive the location of manufacturing firms in thecimity of airports. The paper understands theoryaas
framework that assists towards conceptualisingotienomenon being analysed (Sayer, 1992), whidheis t
spatial economic factors that influence the logatidd manufacturing firms in the vicinity of airpertThis
understanding contradicts a popular and at timesplacied position, which regards theory as a rigid
framework for establishing laws and predictions|8a, 1992).
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3 LITERATURE OVERVIEW: A CONCEPTUAL FRAME OF REFERENC E

The location of economic activities (such as mactuiang firms in the context of the paper) in theimity

of airports can be analysed through the normativelels of airport-led development, which are used
worldwide to advance proposals on the idealisedmufbrm of economic activities that are understtmwbde
linked to or dependent on airports. A plethora afdels of airport-led development include: aerotiigpo
airport city, airport region, airfront, global trsark, airport corridor, airea, decoplex, aircigropolis,
aeropark, aviopolis, avioport, flight forum, skyyciairpark, aero city and aeroscape (Mokhele, 2048id
this extensive list, the model mainly used in comerary literature and development policies (andemo
explicit on the location of manufacturing faciligleis the so-called aerotropolis. An aerotropdisaisub-
region wherein infrastructure and various compamefithe economy hinge on a major airport. Thedadi
the aerotropolis is that businesses in the regemefit from the speedy connectivity offered by digport to
suppliers, markets and business partners natiormailly globally (Kasarda, 2019). An aerotropolis is
anchored by a core airport area, responsible fovigng logistics and transportation services. &import
area is surrounded by manufacturers and distributagilities, which facilitate the quick transpditen of
manufactured products (Huo & Guo, 2021).

Several concepts are appropriate for analysingdbation of economic activities in general, spexcifiy
those located on and around airports, and may Wmodied in aerotropolis and other normative modéls o
airport-led development. The concepts can alsoppdiesl specifically to the analysis of the locatioh
manufacturing firms in the environs of airports.eTtoncepts, which have historically been centrahe
analysis of the location of economic activitieshiitman geography and allied disciplines includedgegs,
agglomeration economies and clustering. These i gubstance by the associated concepts of space,
proximity and pattern (Mokhele & Geyer, 2021).

Although the concept of agglomeration economies Hiatorically received considerable attention il th
literature, the work of Parr (2002) advances arembracing consideration of the concept, which is
understood to be based on internal economies aednak economies. The economies internal to tire fir
(categorised into economies of scope and scalet@reolled by the firm concerned and are not diyec
influenced by the activities of other firms. Thencept of internal economies of scale, also known as
horizontal integration, denotes benefits to thmfthat result from increases in the extent of fisrations.
Internal economies of scope (lateral integratior)realised because of the firm's diversity of prad and/

or services. The notion of economies of scope s&tan the understanding that the undertaking\afraé
activities by a firm could happen more efficienthan would be the case if different firms undertsokh
activities (Parr, 2002; Panzar & Willig, 1981)idtimportant to note that agglomeration economasset on
internal economies do not necessarily influencepaial concentration of related firms but resulttle
individual firms becoming large (Parr, 2002).

In contradistinction to internal economies, extégm@nomies are affected by the operations of dihmis

and are, therefore, beyond the total control ofitidévidual firm (Parr, 2002). External economiasrprise
localisation economies, urbanisation economies, antiyity-complex economies. Localisation economies
emanate from the common location of independentsfim the same economic sector or industry. Though
external to the firm, these economies are intetmahe industry (Marshall, 1920). Urbanisation emores

are characteristic of diversified urban areas, sgsilt from the common location of firms involvea i
diverse and unrelated activities. Urbanisation eours, which are external to the individual firmdathe
industry or sector, are internal to the urban cotregion. Urbanisation economies may therefore be
understood as economies of scope - benefits frerscbpe or diversity of production and servicesiwithe
urban concentration (Parr, 2002). Finally, actidgmplex economies result from the common locatibn
firms operating in a production and/ or servicevsion chain, forming an activity complex. These
economies are mainly a result of the interrelatesingf firms. In this regard, a firm has backward or
upstream linkages to the firms supplying it andvi@nd or downstream linkages to the firms it sugpiséth

the services or products/ goods. Activity-complegremies are therefore external to the firm buerimal to

the complex it is a member (Parr, 2002).

Linkages, which refer to the flows of informatianaterials and/ or services between and within iddis
firms, are essential for realising the differentnis of agglomeration economies. The linkages afma ¢an
be classified into three categories: one, backwapdtream) linkages, which provide goods and/ orises
as input for its activities or output; two, forwafdownstream) linkages, which provide links withe th
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customers purchasing its products or servicesudiesses are connected through an input-outpub(yer
and supplier) arrangement, the downstream inddistrgs the market for the upstream industry (Malrgber
& Maskell, 2002; Porter, 1990; Venables, 1996). rEfmre, the firms in such vertical arrangements are
partners and collaborators (Malmberg & Maskell, 200 he third category pertains to horizontal, rater
sideways linkages, which are interactions with oftiens or economic actors involved in the samecpeses
and share the market (customers) and technologym(iMaig & Maskell, 2002; Porter, 1990).

The existence of linkages and the subsequent asalisof agglomeration economies can result in the
clustering of manufacturing firms. Two interrelatedtegories of clustering, differentiated by spatia
proximity, can be discerned in the literature.Hg first understanding of what could be referredgspatial
clusters, clustering is defined as linked firmst thee located in the same geographical area (PA9&0).
Several categories of spatial clusters can be ifgshtin the literature, including pure agglomeoat;
industrial-complex, and social-network (Gordon & ®&nn, 2000); Marshallian and Italianate industrial
districts, hub-and-spoke industrial districts, Bis¢eplatforms, state-anchored industrial dissi¢Markusen,
1996).

In the second interpretation, clusters are undedstimked firms, regardless of their separate gajolgical
locations. These can be referred to as organisdtwuosters. The paper adopts the position thateting
can be based on agglomeration economies that emedh and/ or external to a firm. In terms of intd
consideration, when the head office of a manufaajuiirm has strong functional linkages with othatits
of the same firm, whether located within the sarmeggaphical area, city, country or even acrosonali
borders, such a situation would be regarded asww@i#onal cluster emanating from internal econ@mie

As reflected earlier in the paper, agglomeratioonemies, linkages and clustering are given substagc
the vague concepts of space, proximity and pattémiike absolute space, which is essentially aditame
that contains economic agents and their activitielstive space is defined by the interrelationsvben
economic agents (Friedman & Alonso, 1964; Garresdvlartin, 2010), and in relational understanding,
space does not exist without linkages and undeylyielationships (Massey, 2005). Space cannot be
comprehensibly understood without the concept okipnity or distance, wherein a distinction can bade
between geographical and organisational proxinBtys¢chma, 2005). While geographical proximity refers
the physical distance between actors (such as)fionganisational proximity denotes the closendsstors
regardless of the physical distances between threfer(to the overview of spatial and organisational
clustering earlier in this section). Finally, thetigities of firms are understood to create pattcypatterns in
absolute, relative and/ or relational space. Hisatly, the geographical pattern in absolute spamaprised
points, lines and areas, which are understood ¢firdhe measures of, inter alia, point pattern, esar
neighbour analysis and quadrant sampling (Coff@&81). The paper is inclined towards an understandin
that the spatial economic factors that influenaeltitation of manufacturing firms in the vicinity airports
may not necessarily create observable patternsagrgphical space.

The foregoing conceptual frame of reference wad tsénform the empirical analysis and the findinlyat
the paper draws on, as well as the subsequentlmatiin to the theoretical foundation that analyseatial
economic factors that influence the placement afufecturing firms in the vicinity of airports.

4 STUDY AREA AND RESEARCH METHODS

The paper is based upon the study area of theassvisf Cape Town International Airport (CTIA) in@&b
Africa, which is situated in the City of Cape Towmnicipality, Western Cape province. The secondestis
airport in South Africa, CTIA processed around 4D @onnes of cargo in the 2020/ 2021 financial year
which was a reduction from 68 191 tonnes in thegulang financial year (Airports Company South Adric
2021) due to, at least in part, travelling resirits associated with the Covid-19 pandemic. Thelkbgment
node around CTIA is one of the notable industri@aa in the municipality — hence it was considered
suitable for analysing the connection between theation of manufacturing firms and airports. The
beginnings of the concentration of manufacturinghe vicinity of CTIA can be traced to the 1970%lan
1980s when the government attempted to promotesiriduactivity in the area by zoning the landhoigh

for industrial purposes. In 2021, 67 manufactufimgs were documented near CTIA (Fig. 1).
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Fig. 1: Study Area.

The study the paper draws upon (Mokhele & Gar&823) was based on descriptive survey researclehwhi
generally intends to understand the populationudfinoinvestigating a sample. However, the literature
recommends not applying sampling to a populatiofewkr than 100 units (Leedy & Ormrod, 2015). listh
regard, because the population of the study aresabiaan effort was made to interview the repredimes

of all manufacturing firms in the vicinity of CTIArimary data were collected in November 2021 where
the representatives of the firms were requestecgpond to a structured questionnaire, which exdadl
range of closed- and open-ended questions. Thewdata collected through face-to-face, self-admamisd
and telephonic interviews. This combination was leygd because some respondents were not willing or
not available to participate in the preferred téghe of face-to-face interviews. This situationttheas
worsened by the Covid-19 lockdown restrictions.tiad total population of 67 manufacturing firms et
vicinity of CTIA, 23 representatives (approximatedd% of the population) participated in the survey
interviews.

5 A SUMMARY OF THE FINDINGS

The section summarises the research findings, wdrielused as a base for advancing a contributigarts
a theoretical framework that analyses spatial ecidnéactors that influence the placement of mantwiideg
firms in the vicinity of airports.
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5.1 Overview of the firms

Informed by the data from the survey interview®, thanufacturing firms were categorised in termghef

divisions of the South African Standard Industr@@hssification (SIC) (Statistics South Africa, 2012
Showing there was no distinct manufacturing spieifibn in the vicinity of CTIA, the firms’ businss
activities ranged widely, from the manufacturingnafod products to the manufacturing of fabricateatah

products (Table 1).

SIC Manufacturing subcategories Number of firms Percentage
Manufacturing of wood and of products and cork 2 798.
Manufacturing of food products 2 8.7%
Manufacture of other non-metallic mineral products 2 8.7%
Manufacture of computer, electronic and opticabiois 1 4.3 %
Manufacture of machinery and equipment 2 8.7 %
Manufacture of furniture 1 4.3 %
Manufacture of chemicals and chemical products 1 3 %.
Manufacture of textiles 1 4.3%
Manufacture of rubber and plastic products 3 13%
Manufacture of other transport equipment 1 43 %
Manufacture of motor vehicles, trailers and serilers 1 43 %
Manufacture of chemicals and chemical products 1 394.
Manufacture of fabricated metal products 1 4.3 %
Other manufacturing 4 17.4%
Total 23 100%

Table 1: Activities of manufacturing firms locateudthe vicinity of CTIA.

It was essential to analyse the size of the mahwfag firms, using the number of employees as a
rudimentary proxy for size. The following classé#tmon of the size of manufacturing businesses veasl:u
micro (five employees), very small (20 employeeshall (50 employees), and medium (200 employees)
(South Africa, 1996). The findings revealed thaisel to half (about 45%) of the firms had betweamd 19
employees, showing that most manufacturing firna @& IA were very small or micro.

On the background of the size of the manufactufirmgs, the majority (55%) indicated that they didtn
have a multi-office structure, whilst 46% reportéht they had a multi-office structure, showingttha
manufacturing firms on and around CTIA were mastyall or micro stand-alone firms. The majority (0%
of the firms with multi-office structures were bches, 20% were subsidiary firms, and 10% were head
offices. It was discovered that 31% of the headgusirof the branch firms located in the vicinity tbe
airport were located across different areas of I8ditica, and only 9.1% of the firms were subsigiar
whose parent firms were situated beyond the bordérSouth Africa, reflecting that the presence of
multinational manufacturing firms was minimal irethicinity of CTIA.

Contact between the branches and their headquartdrsubsidiaries with their parent firms was asedyto
discern the prevalence of intra-firm linkages califor the generation of internal economies descriim the
Literature Overview section. Showing the preserfcdemse intra-firm linkages within the economic apa
that is not restrained by geographical space osipaldistance between head offices and (other)des,
the findings revealed that, on the one hand, 41%hebranch or subsidiary firms communicated wlitirt
headquarters daily and on the other, 32% made cionitn other branches dalily.

5.2 Linkages, agglomeration economies and clustering

5.2.1 Linkages with the airport

The linkages between manufacturing firms and CTdfaklish, at least in part, the importance of tineoat
on the location and operations of the firms and akistence of urbanisation economies. More thah hal
(57%) of the firms used CTIA for airfreight (shipg) purposes, i.e., to receive raw materials/ irfput
manufacturing activities and/or ship manufacturestipcts. It was essential to analyse the frequendtiie
utilisation of CTIA to establish the level of theort's importance on the activities of the maratifeing
firms. Most firms (31%) received raw materials and/shipped their products through the airporteaist
every three months, while a smaller number (repiteésee 15%) used the airport on daily, weekly andrje
respectively. A much smaller number (constitutifg)&f the firms seldom used the airport, only opee
month. The findings depict that the majority of thmanufacturing firms did not use CTIA frequently,
suggesting that the firms possibly used other madéasansport to interact with suppliers, distribngt and/
or buyers frequently.
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5.2.2 Linkages with firms in the vicinity of CTIA and e&where

As agglomeration economies rely on linkages, it weasential to analyse the inter- and intra-industry
linkages of the manufacturing firms located in thenity of CTIA. The interaction between firms the
economy reflects a peculiar relationship, involviaghalance of competition and cooperation (Beldssi
Caldari, 2009). The findings revealed that morentttaee-quarters (78%) of the manufacturing firmasl h
business interactions with other firms in the stagdga, i.e., the neighbouring firms. These geodcaji
proximate linkages within the study area reflegnsi of a possible spatial cluster/ industrial distof
manufacturing firms.

Despite the aforementioned dense business linkaijleim the study area, the findings revealed thaefto-
face engagements were not necessarily a precamditrdusiness interactions, as less than halefitms
(42%) relied on face-to-face engagement with nesghing establishments. The findings bring into dioes
at least in part, scholars who assert that fadade-interactions are a prerequisite for the dffect
coordination of economic activities (Storper & Vetes, 2004).

The manufacturing firms confirmed they had businedationships with the neighbouring involved in a
several sectors, including manufacturing, transpion storage and logistics, and wholesale and.rbtare
than half (54%) of the manufacturing firms had hask interactions with the neighbouring transpsbotage
and logistics firms, possibly for transporting theut and/ or finished products. 14% of the firmdicated
that the business interactions were with the mantuifimg firms near the airport, depicting the existe of
intra-industry linkages, which could potentiallysuét in localisation economies. As discussed in the
Literature Overview section, drawing from the sesthiwork of Marshall (1920), localisation economas
benefits that result from the co-location of busses in the same industry or economic sector.isréigard,
the interactions of manufacturing firms in the mity of CTIA reflect the possibilities of localisah
economies that stem from intra-industry linkages.

Intra-industry and inter-industry interactions betmanufacturing firms in the vicinity of CTIA ingled

sales, marketing, procurement, transport and legisand repairs and services. The majority (56%ihe

interactions involved activities related to trangnd logistics. Services and repair constitut8®o of the

interactions between manufacturing and neighbodiings. Sales, marketing, and procurement constitat
small percentage (6.3%) of the interactions betwhemrmanufacturing firms and the neighbouring filims
the vicinity of CTIA.

It was also essential to analyse the existencalafantracting to, at least in part, further disdim extent of
inter-firm linkages of the manufacturing firms assodifferent geographical scales. Subcontracting is
contractual relationship in which one firm conduatsnmissioned work on behalf of another firm (Kimur
2002). Subcontracting benefits the involved firrhsotigh, among others, wage and cost savings (Holl,
2008). By nature, subcontracting between firms eobs inter-firm linkages that could lead estabtighi
industrial clusters/ districts if the linkages ocetithin the same geographical area. Approxima6dlyo of

the manufacturing firms subcontracted the serviéegher firms, while 52% of the firms subcontrattheir
services to other firms.

The literature argues that firms, which are locatedindustry agglomerations, are inclined to uglis
subcontracting (Holl, 2008), hence it was essemtiadscertain the geographical location of the dirtimat
subcontracted their services to the manufactuiirmgsflocated in the vicinity of CTIA and vice-versehe
manufacturing firms noted that the majority of tfiems (47%) that were subcontracted were located
elsewhere in the City of Cape Town municipalityd 1% of the firms were located in the vicinity@TIA,

in part showing signs of spatial clustering. Ab&&t of the subcontracted firms were situated beytbed
borders of South Africa. It is noted that the maatiiiring firms located in the vicinity of CTIA weraore
related (i.e. from a subcontracting perspectivelhtuse located elsewhere in Cape Town and thusadil
geographical proximity more at a metropolitan leaglopposed to the vicinity of CTIA.

Most (38%) of the establishments that utilisedd@erices of manufacturing firms were located elsaelin
the City of Cape Town municipality, and 24% of firens were in other provinces of the country. A §ma
number (about 10%) of the firms that subcontrathedservices were located within the environs of ACT
while 14% of the firms that subcontracted the smwiof the manufacturing firms were located outSideth
Africa. Like the previous discussion, the findingsflect the possibility of subcontracting-related
agglomeration at a metropolitan/ municipal scale.
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It was also essential to analyse the backward andafd linkages of the manufacturing firms. It was
uncovered that the majority (33%) of the firms s®artheir inputs largely outside South Africa, andund

a quarter (26%) of the firms obtained their inmaini areas within the City of Cape Town municipadaar
21% sourced their inputs from other provinces, asthaller number of the firms (comprising 7%) afed
their input from the neighbouring firms locatedt vicinity of CTIA. The findings show that geoghacal
proximity was not a determinant, as most inputseweceived from firms located beyond the borders of
South Africa. This could explain, at least in pdhte linkages between the manufacturing firms dred t
airport while acknowledging that the input from @artput to) other countries could be transportedugh
road and sea-based modes of transport.

Concerning the destination of the output of the ufiacturing firms, close to a quarter of the firn2g%)
sent their output to other South African provincésGauteng and KwaZulu-Natal, and 23% of the firms
located in the vicinity of the CTIA sent their prads to other areas in the Western Cape provinbis. T
shows that geographical proximity was not a sigaiit factor, as only 11% of the firms indicated: tineir
products were delivered within the environs of CTThe findings on the source of input and destimatf
products nullify, at least in part, the argumerdtttvith respect to industries that are verticalbymected
through an input-output arrangement, the upstrewhastry is attracted to locations with a concerurabf
downstream firms (Venables, 1996).

5.3 Locational behaviour

More than half (55%) of the respondents of the rfecturing firms indicated that before occupying the
premises used at the time of the survey, theirsfimere located elsewhere, implying that 45% offittmas
had always been located in the vicinity of CTIA. émng the firms that were previously located elsewher
three-quarters (75%) were once situated in othgugtrial sites/ business premises within the CitCape
Town municipal area, while 25% were previously tedaat other premises within the study area, refigc
stickiness of the environs of the airport and/ leg thunicipal area. The so-called stickiness denibtes
ability of an area to attract and retain businegskskusen, 1996).

The majority (55%) of the manufacturing firms movédm their previous locations because of the
inadequate space to efficiently run their busiregserations. For instance, some respondents noagdhidy
did not have adequate storage facilities at thesvipus premises. Additionally, 10% of the repreéatives

of the firms pointed out that they moved from threvious locations as they had secured land to dpvel
their premises. The other 10% moved from their jotes/premises because they wanted their firms close
freight distribution firms near CTIA. Another 10% the firms explicitly indicated that they relocdtto the
current premises because they preferred to be woS&IA while the remaining 10% decided on therent
premises because of other factors.

Further to the centrifugal factors from the pregquemises discussed above, it was important tysmthe
centripetal factors that influenced the locationtlod manufacturing firms in the vicinity of CTIA.h&
majority (53%) of the firms were attracted to thgiemises by the centrality of the study area, 2 of

the firms highlighted the advantages of being closthe airport. About 16% of the firms reportedttthe
study area was beneficial due to the proximity igni§icant transport infrastructure in terms of dbc
regional and national road networks. A smaller nem{s%) of the firms noted that their locations &ver
ideal as freight distribution establishments nedlried their firms. Also, the current premises hdegaate
space required for their daily operations. It candommented that most of the firms decided on their
locations not necessarily because of airport-rélégetors, but because they were primarily inflleehby the
centrality and accessibility of the CTIA's enviro3n the background of the advantages that inflegnice
location of the manufacturing firms, it was alsgomant to identify the problems in the environgGiflA.
36% of the respondents noted that they were neiataffected by the gridlock and high rentals ia gtudy
area. 7% of the respondents indicated that thea#iiraoise impacted their firms, and 7% emphasised
security problems in the study area. 14% of thpardents had no disadvantages, showing contentwint
the environs of CTIA.

To indirectly ascertain the extent of the reponpedblems of the study area, it was crucial to as&lthe
locations the manufacturing firms would relocatahiéy had to move from their premises. The majority
(40%) of the firms preferred to relocate to othedustrial precincts within the municipality, and%3
preferred to relocate to the neighbouring premisethie vicinity of CTIA. A staggering 33% of thertis
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were completely satisfied with their locations dadl no intention of relocating. 6.7% of the mantiféng

firms preferred to relocate to other provincesaut® Africa, and the remaining 6.7% preferred toaate to
other countries. The findings again show the stiegs of the environs of CTIA and/ or the metropaliarea
as the firms preferred to move to areas withinntilogicipality, the study area or not move at all.

6 FOUNDATION FOR A THEORETICAL FRAMEWORK

Informed by the empirical findings summarised ie tbrevious section, the foundation for a theorktica
framework analysing the spatial economic factoeg thfluence the location of manufacturing firmstive
vicinity of airports is based upon the interconimtw between the concepts of space, linkages,
agglomeration economies, proximity and pattern wdised in the Literature Overview section. The
contribution is graphically displayed in Fig. 2 andpacked in the following discussion. The disaussi
hereunder uses the term ‘manufacturing airportroefitms’ to refer to manufacturing firms locateear

the airport.

Country
E E = = I = N = I I I I I I I N N N N N - . '
e ]
. -
Other Country e T 1
a 1 at
. - it !
: . ]
ii--_ ]
5 <
1 S - VP SN v 1
1 : -m !
] O . —/:7" == i
1 : i
1 H 1
4l B BN BN BN B B = W | ] - : l
1 : : :
[ . ; =
e ol St
[ / [
1 ' [
| [ ]
1 i
1 ]
B y [ |
- . .
1 " '
1 ]
[
l l
1 r’ i
7
l l
[ L 1
l l
5
LEGEND
Components of the Economic Space Airport and Type of Firms Linkages
* 1 !Airportand Surrounds @® Aipot Intra-Firm
E_ _2 jMetropoIitan Area I Subsidiary of Multi-Locational Firm —— Inter-Firm
E 3 Functional Region () Single-Unit Firm ——  With Airport

: 4 1Country

Possible Extent of the Economic Space

Fig. 2: A framework for manufacturing firms locatedthe vicinity of airports.
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6.1 Immediate environs of the airport

The first component of the economic space (in FY.represents the airport and the associated
manufacturing airport-centric firms, which are prednantly small establishments involved in a ranfe
manufacturing activities. The firms choose thewalion for three main reasons. Firstly, the majadiécide

on the location because of the centrality/ accéggibf the airport and its environs. Secondlyrschoose
their premises to be geographically close to theoai or vie to be close to airport-related freighimpanies.
Thirdly, some firms select their location due te firoximity to essential transport infrastructurehe form

of local, regional and national road networks. Ehkesation-choice reasons show that the airpoohis of
the factors that directly or indirectly attract méacturing firms. A few firms relocate from withthe airport
and surrounding areas over time, influenced bysarch for premises that are more suitable for thei
particular business needs. This trend shows tleagrivirons of the airport (as well as the broadeniopal
area) are sticky in attracting and retaining maciuiang firms.

Manufacturing airport-centric firms have the folliogy attributes: one, manufacturing firms with infiem
linkages with other firms in the geographical sumds and/ or elsewhere; two, manufacturing firmg wi
intra-firm linkages with units of the same firm &ied in the vicinity of the airport and/ or elsewdidhree,
manufacturing firms that utilise a combination ofra-firm and inter-firm linkages. Although faceftace
interactions are not dominant in facilitating besia, manufacturing firms have business interactidtts
other firms near the airport, which points to aembial spatial cluster. Most linkages are with the
neighbouring transport and logistics firms, which assential for transporting the input to the nfacturing
processes and/ or shipping the finished productedtkets in different economic space layers. Aatile
number of the firms also have linkages with theghkouring manufacturing firms, pointing to the
possibility of localisation economies arising frahe intra-industry linkages within the airport’svéenons.
However, regarding vertical linkages, a negligiblmmber of manufacturing firms source their
manufacturing input and/ or send their producthi&neighbouring firms.

Most manufacturing airport-centric firms have ligka with the airport, utilising it for airfreight treceive
raw materials/ input to the manufacturing processel or shipping the finished products to the §apg
market. With different frequencies of utilisatiate majority of those firms use the airport at leagery
three weeks. The manufacturing firms that use theod benefit from urbanisation economies by being
geographically proximate to the airport and theveisged airfreight services.

6.2 Municipal area

The linkages (and agglomeration economies) of natufing airport-centric firms are not restraingd b
geographical proximity to each other and the airpiine second component of the economic space (efe
Fig. 2) represents a municipal area in which tingoati is situated. Relative to manufacturing aitpmantric
firms, firms in the broader municipal area have fthilowing characteristics. Firstly, some firms leawntra-
firm linkages with manufacturing airport-centrigrfis, i.e. interactions between units of the samm.fi
Secondly, firms in the broader municipal area haer-firm linkages with manufacturing airport-ceat
firms. These two categories are not mutually exei#jshence, some of the firms near the airport have
combination of inter- and intra-firm linkages wifims located in the broader municipal area. Lasitper
firms in the municipal area do not have significkmkages with manufacturing firms in the vicinit§ the
airport and are, therefore, not in the same econgpace.

Through vertical (buyer and seller) arrangemeritpo#-centric manufacturing firms source some ladit
manufacturing input from within the municipalityésimilarly send some manufactured products tosarea
other parts of the municipality. Subcontractingme of the business arrangements used to reaésattr-
firm linkages between firms in the municipal area ananufacturing airport-centric firms in the follmg
manner: firstly, manufacturing airport-centric fgmse the services of firms in the broader municpea
through subcontracting; and secondly, firms inrthenicipal area utilise the services of manufactyfirms
through subcontracting. Manufacturing airport-cierfirms use these two arrangements simultaneously.

The linkages of manufacturing airport-centric firarsd firms elsewhere in the metropolitan area aseth
on geographical proximity and organisational pragmmHowever, the relevance of the former is denlin
due to the increasing geographical distances fiwratrport. Manufacturing airport-centric firmshkiages
(internal and external to the firm) and agglomemainclude firms positioned elsewhere in the meifitgn
area.
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6.3 Functional region

The intra-firm and inter-firm linkages involving mafacturing airport-centric firms do not cease witthe
bounds of the municipal area as defined by the midinative boundaries. The third component of the
economic space relates to a functional region. disnction between the municipal area and reg#onadt
clear-cut. Because distinctive administrative bauigs do not define the region, it can be refetceds a
functional region. Similar to the attributes of tmetropolitan area, the region accommodates firitts tive
following characteristics: firstly, firms with irdrfirm linkages with manufacturing airport-centfilens; and
secondly, units with inter-firm linkages with maaafuring airport-centric firms. Other firms in thegion
do not have significant linkages with firms arouhd airport and, therefore, do not form a signiiigaart of
the manufacturing airport-centric firms’ econompase. At this level of the economic space, subeotitrg

is one of the business arrangements used to actievieater-firm linkages between firms in the regend
the manufacturing airport-centric firms. The mamtdi@ing firms also source some of the input frora th
region and/ or deliver some manufactured producgatts of the region.

The influence of geographical proximity is diministy, and the linkages are mainly based on orgadarsat
proximity. However, it should be acknowledged thatause the airport is not situated at the geogralph
midpoint of the municipal area, there are instarwziesre it could be geographically closer to sonmespaf
the region than certain parts of the municipalitythis regard, geographical proximity still hasote in the
operations of the manufacturing airport-centrimBf economic space with firms in the region.

Although the magnitude of linkages is decliningnedfirms in the region are still part of the samersmic
space as the manufacturing airport-centric firmgardless of the increasing geographical distanck an
changes in administrative boundaries.

6.4 Other parts of a country

The linkages and organisational of manufacturimgaat-centric firms extend beyond the functionaioa.
The fourth component of the economic space relmesther parts of a country. Manufacturing airport-
centric firms, therefore, have linkages with firfeg units of the same firm) located in other partghe
country. Similar to firms in other components of #conomic space, firms elsewhere in the countvg Hze
following linkages: one, firms that have intra-filnkages with manufacturing airport-centric firnts;o,
firms with inter-firm linkages with manufacturingrgort-centric firms. The inter-firm linkages areatised
through, inter alia, the framework of subcontragtivherein manufacturing firms around the airpos tre
services of firms elsewhere in the country andbfter their services to firms in other parts of twuntry,
beyond the region and province. Three, there aresfiwith a combination of intra-firm and inter-firm
linkages with manufacturing airport-centric firmSther firms do not have direct linkages with aitpor
centric firms and are, therefore, not part of thee economic space.

Specifically, manufacturing firms source their mewturing input from other parts of the country and

send their finished products to markets elsewherthé country, which could be facilitated throudte t
airport as well as other modes of transport. A¢ thivel of the economic space, geographical pradyifms

no role in the operations of airport-centric mawtiieging airport-centric firms. The economic spadater-

firm and intra-firm linkages and operations aredshsntirely on organisational proximity. Manufaatgr

firms around the airport are, therefore, part ef$hme economic space as firms in other parteatdhntry,

regardless of the great physical distances andrasinaitive boundaries that separate them.

6.5 Multi-country activities

Although the presence of multinational firms maylingted in the environs of the airport, the linkegof
manufacturing airport-centric firms extend beyohe borders of a country, leading up to the lastpmmant

of the economic space (Fig. 2). While acknowleddimg relevance of other modes of transport given th
diversity of the activities of the manufacturingnis; the firms utilise the airport’s airfreight gees to
source the input (to the manufacturing processesh fother countries and to a smaller extent shiir th
products to markets elsewhere in the world. Thestcal arrangements (to transport low-weight, higtue
items) utilise organisational proximity in light ¢fie great distances between the airport and qitues of
the world.

Therefore, manufacturing firms near the airportehatra-firm and inter-firm linkages with firms iother
countries. Similar to other levels of the econospace, subcontracting is one of the business amaets
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used to achieve the inter-firm linkages acrossonati borders. The subcontracting arrangements and
backward and forward linkages with firms in diffetgarts of the world show that in the style ofrBex
(1950), operations of the economic space of matwfag firms located in the vicinity of airports rcdoe
global.

7 CONCLUSION

To extend the literature on the geographical pmsitig of economic activities in the vicinity of parts, the
paper aimed to formulate the foundation for a teeoal framework for analysing the spatial economic
factors that influence the placement of manufastufirms in the vicinity of airports. The followingosely
intertwined concepts were used as building blosksice, proximity, linkages, agglomeration economies
clustering and pattern. The resultant foundatiarttie empirically-informed theoretical foundatiankbased
on five layers of the economic space: environefdirport, broader municipal area, functional sagother
parts of a country, and multi-country. Within thiestf (core) layer, the airport is, among othergjarstood to
be a centre of a spatial cluster of manufacturings, characterised by dense intra-firm and initen-f
linkages. There are also strong linkages betweennthnufacturing firms and the airport, wherein the
airfreight services are used to source input tontfaaufacturing processes and/ or transport thehigd
products to the markets/ buyers in different layerghe economic system. The linkages of manufaajur
airport-centric firms, therefore, extend to otheydrs of the economic space and essentially ocithirvthe
framework of vertical (buyer and seller) arrangetrard manufacturing firms that engage in subcotitrgc
activities that are not restrained by geographspalce. It is hoped that the elementary contributiould
sensitise policymakers, planners and authoritiethéospatial economic dynamics of manufacturingdir
positioned in the vicinity of airports. Furthermpiteis intended that the contribution be improwgzbn and
be employed to conceptually guide future researcthe spatial economic factors that influence tdwoation

of manufacturing firms in the environs of airports.
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