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O MOBILITY NODES
as INNOVATION HUBS

FOREWORD REAL CORP 2008

In places where many people come togethe
information and knowledge is exchanged and ne
ideas are created. Airports, train stations an
motorway rest areas are not only transportatio
hubs any more, but rapidly develop as knowledg
hubs.

Transport hubs also grow into economic center$
the emerging “airport cities” are outstanding
examples for that trend.
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As critical infrastructure has to work under all
conditions, also in peak times, and loads are sti
increasing, transport hubs are also drivers d
technical progress, and constantly ask for eve
better and more reliable solutions.

Transport hubs in many cases also me
significant burdens for the people living in the
surroundings and for the environment — and
some groups ask for permanent improvements in
transport infrastructure to support their needs for
even more mobility and better accessibility t
fulfil their economic perspectives, other ones ar
facing growing stresses and strains at their homes
and working environments — and sometimes i
seems that every improvement in the high spegd
network just leeds to more traffic and additiona
strains in the whole network.
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Urban and transport planning, architecture, redl
estate development and also the constructign
business are facing extraordinary challenges.

REAL CORP 2008 conference draws an
interdisciplinary look on those transport hubs of
the 21st century and their role as knowledge and
innovation hubs.

Some of the key questions are:

« How can the role of transport hubs ag
innovation hubs systematically be improved?

«  Which technologies ensure the reliable
functioning of the hubs under all conditions?

« How can burdens for the abutters and thd
environment be minimized?

U

« How can anticipatory planning ensure the
sustainable development of those structures.

B

« How can unintentional spatial development b
avoided?

VORWORT

Wo viele Menschen zusammenkommen, werden
Information und Wissen ausgetauscht und neue
Ideen geboren. Flughafen, Bahnhofe und
Autobahnstationen sind langst nicht mehr nur
Verkehrsdrehscheiben, sondern entwickeln sich
rasant zu Wissensdrehscheiben.

Verkehrsknotenpunkte entwickeln sich auch ra-
sant zu Wirtschaftszentren, "Airport Cities" sind
derzeit die markantesten Beispiele dieser
Entwicklung.

Da die kritische Infrastruktur auch unter Spitzen-
belastung zuverlassig funktionieren muss und die
Belastungen stetig steigen, sind Verkehrsdreh-
scheiben auch als Treiber des technischen
Fortschritts zu sehen, die nach immer noch
besseren und zuverlassigen Losungen verlangen.

Verkehrsdrehscheiben bringen aber oft auch
betrachtliche Belastungen fir Anrainer und
Umwelt mit sich, wobei Nutznieer und
Betroffene meist nicht Ubereinstimmen — wahrend
die einen also einen stetigen Ausbau der

Verkehrsinfrastruktur und noch bessere
Erreichbarkeiten zur Befriedigung ihrer
Mobilitatsbedtirfnisse und wirtschaftlichen

Interessen fordern, sehen sich andere steigenden
Belastungen an ihren Wohn- und Arbeitsorten
gegenlber, denen mitunter kein entsprechender
Nutzen gegenubersteht — und mitunter scheint es,
als ob jede Verbesserung der hochrangigen
Infrastruktur nur zu weiterem Verkehrszuwachs
und zu zusatzlichen Belastungen im Gesamtnetz
fuhrt.

Stadtplanung, Verkehrsplanung, Architektur und
Immobilienentwicklung aber auch die
Bauwirtschaft stehen vor besonderen
Herausforderungen.

Die REAL CORP 2008 beschaftigt sich unter
vielfaltigen Gesichtspunkten mit diesen Verkehrs-
drehscheiben des 21. Jahrhunderts und ihrer Rolle
als Wissensdrehscheiben und Innovationszentren:

+ Wie kann die Rolle von Verkehrsknoten als
Wissensdrehscheiben gezielt gestarkt werden?

«  Welche Technologien kdénnen das
zuverlassige Funktionieren der Drehscheiben
sicherstellen?

« Wie lassen sich negative Auswirkungen auf
Anrainer und Umwelt so gering wie moglich
halten?

« Wie kann vorausschauende Planung die
nachhaltige Entwicklung solcher Strukturen
gewahrleisten?
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FOREWORD REAL CORP 2008

From the authors’ point of view there is no bette
place in the world to discuss these topics then th
City of Schwechat.

Neighbouring Vienna, situated between Vienng

and Bratislava, Schwechat is Vienna's “Airport
City”. The motorway A4 coming from Budapest
crosses the motorway-ring around Vienna, there
Austrias largest rail shunting yard here and th

Danube harbour completes the “4-modal Centra

European Transport Hub”.

Schwechat also is an industrial city, there ar
more people working then living here.

But Schwechat also is a small town that offers

excellent quality of life, with a good variety of
shops and business opportunities, high qualit

social and educational infrastructure, an extensivie

green system and leisure faciliies — ang
Schwechat is Austria’s top sports city.
The city government decided to develop

Schwechat systematically “from transport hub td
knowledge hub” and startet a municipial
“Information-Society-Programme” called
“eSchwechat.at”.

The foundation of CEIT — Central European
Institute of Technology, the implementation of

new and innovative study programmes and thg

positioning of the whole city as a “living lab” are
the cornerstones of this initiative.

So while attending REAL CORP 2008 conference

also pay attention to the venue and its

surroundings — it's worth a closer look!

Let me take the opportunity to also draw your
attention to the special workshops that will cove
the following topics in detail:

« Airports and Climate Protection — Achieving
Sustainability at Airports

« Terrorist Challenge as a threat to Critical
Infrastructure and current Urbanisation

« System Dynamics in Urban, Land Use and
Transport Planning

We wish you an interesting and successfu
participation in REAL CORP 2008!

Manfred SCHRENK
and the CORP Team (Schwechat, May 2008)
P. S.: And if the conference was too exhaustingefelook

at the last line of the proceedings — from transpodes to
palm beaches ...
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* Wie konnen unerwinschte réaumliche
Folgewirkungen vermieden werden?

Um diese Fragestellungen zu diskutieren, gibt es

aus Sicht das Autors keinen geeigneteren Ort als

die Stadt Schwechat.

Direkt an Wien angrenzend, zwischen Wien und
Bratislava gelegen, ist Schwechat Wiens
.Flughafenstadt”, hier trifft die von Budapest
kommende Autobahn A4 den Wiener Um-
fahrungsring, Osterreichs  groRter  Zentral-
verschiebebahnhof liegt hier und der Donauhafen
komplettiert die ,4-modalen zentraleuropéische
Verkehrsdrehscheibe".

Schwechat ist auch Industriestadt und hat mehr
Arbeitsplatze als Einwohner.

Schwechat ist aber auch eine &ufl3erst lebenswerte
Kleinstadt mit guter Nahversorgung, vielen
Bildungs- und Sozialeinrichtungen, umfassendem
Griunsystem und reichem Freizeitangebot — und
Schwechat ist die fiihrende Sportstadt Osterreichs.

Zudem hat Schwechat beschlossen, sich
systematisch ,von der Verkehrsdrehscheibe zur
Wissensdrehscheibe® zu entwickeln und mit
eSchwechat.at ein  eigenes  kommunales
.Informationsgesellschafts-Programm* gestartet.

Die Grundung von CEIT — Central European
Institute of Technology, die Entwicklung
innovativer Bildungsangebote und die
Positionierung der Gesamtstadt als ,Living Lab“
sind Eckpfeiler dieser Initiative.

Schenken Sie bei lhrer Konferenzteilnahme also
auch dem Veranstaltungsort und der Umgebung
enstprechende Beachtung — es lohnt sich!

Besonders hingewiesen sei noch auf die
Spezialworkshops im Rahmen der REAL CORP
2008, in denen einige Themen vertiefend
behandelt werden sollen:

« Klimaschutz-MaRnahmen an Flughafen: der
Weg zum ,nachhaltigen Airport*

« Sicherheit und terroristische Bedrohung fur
kritische Infrastruktur und Stadte

 ,System Dynamics* in  Stadt- und

Verkehrsplanung

Wir wiinschen Ihnen interessante und erfolgreiche
Tage bei der REAL CORP 2008!

Manfred Schrenk
und das CORP-Team (Schwechat, im Mai 2008)
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reviewed paper

MIA: Miami International Airport or Miami Innovatio n Area

David PROSPERI

(Prof. Dr. David C. PROSPERI, Florida Atlantic UnivigysDepartment of Urban and Regional Planning,
111 E. Las Olas Blvd., Fort Lauderdale, FL USA 333@bsperi@fau.edu)

1 INTRODUCTION

The theme of this conference — mobility nodes amdvation hubs — provokes a number of very intergst
and complex questions. First, and perhaps mosbritaupt, is the overall question of whether or ru t
conjunction “and” implies spatial co-location ortndShould, or even have over time, mobility notesn
innovation hubs? Second, innovation in what —V@tion in producing the mobility node?, or innowatin

the sets of economic or social activities that@umd the node? Third, should this question be aremv
from a demand perspective or a supply perspectieMmand analysis would focus on product; a supply
analysis would focus on planning or making of thedpict.

This paper begins to address these broad quedtiofisst developing a theoretically driven approasid
then focusing on a specific airport situation —ttbé the Miami International Airport (MIA) and its
surrounding economic node. It must be stated gminbat the MIA area is a mature economic nodé \ait
history dating back to the 1950s. Thus, while maique, the results of this paper are more appatgdyi
applied to mature situations, and not new aerotr@p@oncepts being built on virgin land.

This paper is organized as follows. The next eactutlines a theoretical approach based on three
dimensions: systems of airports, territorial calpiaind economic cluster theory, each of whiclelated to

the notion of innovation or innovation area. Thee turn to the MIA area, depicted both in therkture as
well as by their own descriptive material. Theeagsh problem is to re-consider the MIA area Ve t
theoretical framework. Following a descriptiondzfta and analytical methods, the final section drtve
major conclusion: the MIA area is a transshipnuamgo node.

2 A THEORETICAL FRAMEW ORK: SYSTEMS OF AIRPORTS, TERRITORIAL CAPITAL,
AND SUB-METROPOLITAN EMPLOYMENT NODES

In this section, | outline three key dimensionsdheoretical framework. These are: systemsrpbes, the
emerging theories of territorial capital, and ecoiwcluster theory as applied to sub-metropolitanters.

2.1 Systems of Airports

Prosperi (2007) accidentally observed, in studgognomic clusters around airports, that there appede

systems of airportsvithin metropolitan areas. Figure 1 demonstrétés idea for Dallas-Fort Worth. If
true, barely addressed questions about the nafaigport mobility nodes arise, e.g., do differentdes in

the system have different roles to play in bothneroic development and innovation. Understandirdjan
quantification of these airports systems remaiolallenge.

£e o

W TCwegle

Figure 1: System of Airports in the Dallas-Fort \WoMetropolitan Area (map from Google Earth)
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2.2  The Theory of Territorial Capital

The theory of territorial capital is neatly summad in a paper by Camagni (2007). Here, | reviemes
basic perspectives crucial to understanding anidgdee usefulness of the concept.

The first point is that this burgeoning theory efiional economics has to do with regional growRelated,

it is a cognitive or conceptual approach that fesuen the development path (or region-specific grow
paths) for regions. Secondly, it is based mor¢hemotion of “competitive advantage” (e.g., PQr602)
than “comparative advantage”, thus freeing itsélfhe total fixed pie constraint. Third, the défion of
possible growth paths for each region, city orit@ny relies on local assets and/or potentials twed full —
and wise — exploitation.

In is important to note that although the notiortefitorial capital is still in its formative stag its primary
use has been as an EU policy focused on regionsracity regions. The transition to sub-metrogodit
places has yet to be attempted (but see, GiffiagdrProsperi, 2008, forthcoming).

How does this differ from traditional supply-sideatyses? In such models, growth is a function efl w
known variables such as capital and labor, locabueces, and infrastructure. The “new economic
geography” or “new regional science” has focuseidstead of on traditional production functions hgal
developed for firms — on what is called the endogsrdevelopment literature. Here, emphasis issglan
industrial districts, milieu innovators, and protiao clusters. This emphasis, in turn, focusesndittn on
intangibles, atmosphere-type synergies, and gomeenéactors. This set of factors has been intezgran
the literature as Putnam’s (1993) social capitalm@gni’s relational capital, or knowledge assetwd{ling
and Trippl, 2005, Mommaas, 2004, Van den Berg.efaD1).

So, territorial capital refers to:
« Localized externalities of both financial and teclogical factors
» Localized production activities, traditions, skiled know-hows

« Localized proximity relationships that make up it of a social psychological and political
nature that enhances the static and dynamic priedyaif local factors

- A system of cultural elements and values thathattei sense and meaning to local practices and
structures and define local identities; they aajeironomic value whenever they can be transformed
into marketable products — goods, services andsassar they boost the internal capacity to exploit
local potentials

« A system of rules and practices defining a localegnance model

Camagni (2007) argues that this new methodologagdroach is framed by a combination of existing
literatures on: “theory of bounded rationality asekision making under uncertainty as exemplifiedhie
work of Simon; the institutional approach to ecoiortheory based on the theories of contracts as
exemplified in the work of Williamson; the cogniivapproaches to district economices and synergies
including those of the Italian school, the Frenptokimity’ approach, the GREMI approach, and Stoge
‘untraded interdependencies.”

Territory, then, describes the following elements:system of localized externalities, both pecynimd
technological; a system of localized productionvégts, a system of localzied proximity relationsh a
system of local cultural elements and values, asgstem of rules and practices defining a locakgoance
model. The key, of course, is that — as capithkese systems influence competitiveness (Cama@éR)2

2.3 Economic Cluster Theory

Three cluster theorists provide guidance for howriow and measure the existence and value of afset
economic activities. Porter’s industrial clustbedry (2002) and its application to urban area®9%)19
appears most appropriate for the design of newesils Yet clusters are more than unsubstantiabéidyp
tools and can be empirically verified. At the axalon level, Van den Berg et al. (2001) providetear set

of intuitive criteria to assess existing and emmggclusters. Focusing on different sectors (caltur
electronics, telecommunications, health, media, &ngism), Van den Berg et al. lay out three broad
potential criteria. They, and their components;lude: (1) spatial economic conditions (strong loca
demand, intra- and inter-regional accessibilityaligy of life, and ‘cultware”); (2) cluster spedaifconditions

m iY MOBILITY NODES REAL CORP 2008: Mobility Nodes as Innovation Hubs
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(initial size and development, cluster engineststic interaction, and level of new firm formadipand (3)
organizing capacity (strong shared vision, politegcial support, and public-private partnershigshally,
Mommaas (2004) is concerned with “place-based {rallt development.” Although not comparable on the
surface, emphasis on “place” make the argumentewbat general. Mommaas’ criteria to evaluate elhsst
include: horizontal aspects; vertical aspectsrimdl organization factors; external organizatidiaators;
integration and/or openness; specific developmatity) and spatial organization. These are allgmizable
terms in the language of agglomeration and urb#inizeeconomics (cf. Bogart, 1998). Mommaas then
examines these criteria in terms of five attributefs overall development practice including: (1)
strengthening the identity, attraction power andrkeg position of places; (2) stimulating a more
‘entrepreneurial’ approach, (3) stimulating innaeeatand creativity, (4) finding a new use for oldildings
and derelict sites, and (5) stimulating culturaledsity and cultural democracy.

2.4  Synthesis: Towards a Problem of Territorial Caital for Airports

These three dimensions — systems of airportsideai capital, and economic cluster theory — pteva
framework for addressing the question of the spatidocation or spatial co-dependence of “mobitigde”

and “innovation hubs”. Clearly, in the contexttbis conference, the “hub” that is envisioned ifirdms in

terms of that milieu, “in the air”, context. Toget, these dimensions provide a platform to loakafspects
of territorial capital and economic competitivengsand around airports.

In this paper, | focus on a developed airport negighe area around the Miami International Airpddthers
might in other papers focus on a developing airpod/or the characteristics of a new airport. Wbat
important is that this is a view of a “developedfpart and must be viewed in terms of its contéxit also
in terms of the necessary mixes of activities gwabn around airports.

Finally, this paper is particularly descriptive. hil¢ theory-driven, it is nonetheless descriptingts focus
on documenting (what | have begun to call the stinecor DNA of a place) components of both tradigib
and territorial capital. In some regards, the apph is a blend of edge city morphology (SheerRextkov,
1998) with the methodologies of the territorial kalgtheorists above.

3 MIAIN THE LITERATURE

In this section, | discuss some basic facts all®MIA and review two studies that have atteptegrtavide
critical theoretical assessment of its impact ane in terms of economic development.

3.1 MIA: Some Basic Facts

The Miami International Airport (IATA: MIA; ICAO: KMIA; FAA LID: MIA) (www.miami-airport.com) is
located 13km northwest of the central businessidistf the City of Miami in an unincorporated aref
Miami-Dade County, Florida, USA. It is surround®da series of incorporated municipalities inclgpihe
cities of Miami, Hialeah, Doral, and Miami Springke village of Virginia Gardens, and the unincaogted
community of Fountainbleau.

MIA is a hub for American Airlines (passenger) audow, Fine Air, UPS and Federal Express (cargo) as
well as for a number of charter flights operatedvigmi Air. In 2007, 33.7M passengers traveledatlgh
the airport (for the first 10 months of 2007) ahdhad the largest number of international passentiem
any other US airport. But a warning is in the ™airfor many years, MIA was a connecting point for
passengers traveling from Europe to Latin AmeriSgicter visa requirements for aliens have altdviedl's
role as an inter-continental connecting hub. Idd@e2004, Iberia ended its hub operations in Mdpting
instead to run more direct flights from Spain toCal America.

In 2006, MIA was 1 in the US in international freight and"4verall in total freight. It is a major
transshipment point between the US and Latin AmaeriMost passenger airlines also carry belly cango
passenger flights. UPS, FedEx, and DHL all opdtege Latin American operations through MIA.

In terms of area consumed, MIA covers 3,300 at¢ras four runways, and eight pier-shaped concoursss.
with most important airports, there are severalgtiovements” under way. Concourses A, B, C, aribldD
primarily house American Airlines and i@neworldpartners’ flights are being merged into a singhedr
concourse to be called the “North” Terminal. THenaining “South” (concourses H & J) and Central
(concourses E, F, & G) have been constructed whighsupport of fifteerStar Allianceand Sky Team
carriers. The newest, concourse J is seven stalletas fifteen gates, and a total floor ared.8f million
sq ft including two airline lounges and severalaa$ (see Figure 2).
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Figure 2: Aerial View of MIA

For the twelve-month period ending December 31,62@0e airport had 384,637 aircraft operations, an
average of 1,053 per day: 77% scheduled commefdiéb air taxi, 6% general aviation, and <1% milita
There are 345 aircraft based at MIA: 7% singleie®g35% multi-engine, and 58% jet.

3.2 Economic Spatial Structure of South Florida

Prosperi (2008, 2006) has argued that the econspaittal structure of South Florida can be undetstoo
focusing on its major sub-metropolitan employmesniters (see also Bogart, 2006). Among the foremost
conclusions in these studies is the proximity arespmed role of airport (at multiple scales) operst In
terms of South Florida, the first and fifth largestployment concentrations are located adjacethietd/IA.

The largest of these concentrations is located veésthe airport and is primarily a warehousing,
transshipment, and wholesaling area. The othgelamployment center is Coral Gables, a historgeed
city. Prosperi used zip code data containing nunaloel size distribution of firms and general wages
estimate employment resolved to the 6 digit NAI@&sification scheme. In this manner, it is pdssib
characterize the professional services in Corallé€safis “advertising” and to pinpoint important emaic
clusters in and around the airport including “flowéholesalers.”

3.3 MIA as Edge or Edgeless City

Lang (2003) argued that the MIA area is an edge(@arreau, 1991), the image of which is includetbty.

As of 2000, the MIA edge city had 9.2M sq ft ofioff space or 9.5% of the total office space inSbath
Florida metropolitan area. By 2002, office spacdhi@ Airport/West Dade area had grown to 9.9M sq ft
The amount and percentages of office space caregjaite nicely with the Prosperi description of sub
metropolitan centers generally, and MIA specificateported above.

N N

e

=

—
Figure 3: Composition of Airport West Area (fromrigg 2003)

4 RESEARCH PROBLEM

Previous sections have outlined theoretical framksvéor analyzing sub-metropolitan centers in tewhs
airport-dependence and territorial capital as &elprovided some evidence for the importance oivthe

=
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node within the South Florida region. The researaiblem is simply to “dig deeper” — along the tretiwal
lines suggested above to further examine, whate l@gun calling theDNA of, the MIA node.

This deeper description focuses on four elemenke first is some understanding of the physicalrggaind
infrastructure endowments and plans. The seccewmiezit is consideration of those “industrial dissic
urban milieu, and/or production cluster literature$he third is more socio-economic and incorp&ate
elements of more traditional residential locatissues and concerns. The final element is direaitésbues
of social or territorial capital and focuses on timvernmental and/or quasi-governmental agencias th
operate in and around the airport.

5 DATA AND ANALYSIS

The physical setting and physical aspects of tha& Bib-metropolitan employment node relies initiadly
captured digital views from Google Earth and MiafbsVirtual Earth as well as collection of maps and
plans from representative jurisdictions. On sitéestigation provides ground truth to these imaagesvell
as the opportunity to create more refined impressio

The economic analysis relies on principles of ectindase theory and location quotients. Using tata

the US Department of Commerce, industrial structsirexamined based on NAICS categorizations. Data
include number of firms, size distribution of firrend estimated payrolls. From these employmeirdis
can be estimated. Comparison of local industtialcsure to regional or national industrial struetiallows
some measure of industrial sector competitiven@$gse data are examined from 1998 (the beginraig d
of the new classification system) through 2005 (&s¢ date for which data are available).

The social analysis is aimed at discovering sirntiter and differences among a set of traditionalicso
economic descriptors within the employment nodkesE variables — such as income, age, race, asthgou
stock and value — provide a context to discusseaatliate overall community development questions.

Finally, the organizational/institutional/socialpital analysis begins with a compilation of agescamd/or
groups involved in the general business of “airgoaind “airport development” and “airport and econo
development” within the MIA sub-metropolitan centekmong those identified for analysis and review a
the Miami Department of Aviation, the Greater Mia@hamber of Commerce, the Beacon Council, and the
smaller towns and villages that surround the atrpor

6 RESULTS

In this section, specific results are presentecefarh of the four areas of inquiry. For each afgaquiry,
results are first presented descriptively and thisoussed in terms of the theoretical model outlialeove.

6.1 Thelnverted T

The MIA area can be viewed, from ‘above”, as areited T (from a north-south perspective). The &wxes
that comprise the inverted T are the Palmetto ESqway (running north-south) and the East-West
Expressway (running east-west). The trunk of theiis along the Palmetto Expressway through zig cod
33166 from West Okeechobee Road to the East-WegseEsway, a length of 5 miles, with 4 interchanges.
On the bottom of the inverted T are three zip codasing east to west (33126, 33122, and 33172).

The trunk is surrounded by continuously developechmercial and industrial properties for 1 mile &n
west direction) and .8 miles in the east directidrere it abuts (for a major portion of its lengttrth of the
airport itself) a major transshipment point forexabling loads on trucks as well as several raitspu

The East-West Expressway runs from downtown Mianthe Everglades. Within the study area, it ruars f
a length of 8 miles and has major interchange$atairport, NW 5%, Miami Dairy Road, the Palmetto
Expressway, NW 87 NW 107", and the Florida Turnpike. Between the Palmetto Blorida Turnpike
interchanges are two regional-scale shopping center

The key physical elements of this employment nadeckearly focused on infrastructure needed toyoaut

the “transshipment” function of the cargo systemarehousing and wholesaling facilities and trantstiom
facilities such as rails, roads, and linkages ®dbhep sea port. On the bottom of the T to theisake
airport; to the west is a three square mile areail8s in east-west direction, 1 mile in north-$odirection)
devoted entirely to warehousing and wholesalinbis &rea includes the Miami Free Trade Zone.
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MIA: Miami International Airport or Miami Innovatio Area

Figure 4: The Inverted T

6.2 Industrial Mix: Districts, Milieu, and Cluster s -> There are Employment Submarkets

Taken together, the four zip codes that make ugdine MIA area account for about 7% of all Soutbrigla
non-governmental employment and contain the highestentration of such employment in the overall
region. Yet, there are clear distinctions or faihin this employment node. In the following paragraphs,
examine industrial structure and employment pasterrthese four core zip codes

Zip code 33122 is the center of the inverted Taled immediately west of the airport proper. 002, this

zip code had 1,181 establishments, with 17,422 eyepls and a payroll of $717,622,000. The Bergian
concept otcluster engineseveals that there are mery large(> 1000 employees) firms, twarge (500-999
employees) firms (one in “other airport operatiomasid one in “limited service restaurants”), andvete
sizable(250-499 employee) firms. Five of these sizabled are in transportation (scheduled passenger air
transport, chartered passenger air transport, aifrport operations, freight transport arrangersgd a
courier. The remaining sizable firms include twowholesaling (transportation equipment and repair,
excluding motor vehicles and a beer and ale fitm) in other services (general automotive repant an
electronic and provision equipment repair), a difealth and medical insurance company, and aretdth
scientific and technical consulting company. Mmeo there were subtle changes in the compositfon o
firms over the period 1998-2005, with transportatend warehousing firms and employment replacing
wholesaling firms and employment as the dominasistrial sector.

Zip code 33126 contains the airport proper but alsswath of land south of East-West Expressway that
contains both office parks and some residentias.usehas the largest concentration of employniernhe
MIA area with over 41,814 employees in 2,080 firam&l an estimated payroll of $1,556B in 2005. There
are fourvery largefirms (two in transportation, one in informationdaone in management). One of the
transportation firms is a deep sea transport ensesp/erifying an important linkage between “arid “sea”
transport. There are also sevarge firms, one in retail, one in transportation, twofinance and insurance,
two in administrative support, and one in healtrecaNineteen sizable firms round out the majoygia
with five in both transportation and administratidinree in accommodations, and two each in finar
insurance and health care, and one wholesale,ranthananagement of companies.

Zip code 33166 contains the trunk of the T. In 20B&re were 4,017 establishments with an estimated
41,369 employees and a payroll of $1,454B. Thesaarontains on&ery large surgical and medical
instrumentmanufacturing firm, which appears to be the huta gmall eight-firm cluster. There are three
large firms, one that manufactures electric construciomponents, one commercial bank, and one office
administrative services. Finally, there are tlénesizable firms, three in manufacturing (constamctand
mining machinery, packaged frozen food, and meonghclothing), three in wholesale (rubber product
manufacturing, an iron foundry, and a commerciakelog), two corporate, subsidiary or regional
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management establishments, and one roofing cotistiucompany, a deep sea freight transportation
company, and four various service-related companies

Zip code 33172 had 29,861 employees in 2,162 finitls a payroll of $1,061B. There are mery large
firms. Fourlarge firms include a flower and florist supply firm,specialized freight trucking firm, and two
administrative services — an employment placeniamtdnd a security guard and patrol services. fihe
sizable firms include one in construction (new multi-faynigeneral contractors), two wholesalers (a
hardware merchant and another flower and florippBufirm), two retailers (women’s clothing, depagnt
store), a transport firm (courier), an informatifionm (data processing and hosting), a professidinal
(engineering services), and another security gward patrol services firm. There are also two large
shopping malls: the Dolphin Mall — basically a lowend mall and shops and the International Shopping
Mall, a more traditional mall with four anchors.

The overall picture that emerges from this econoamialysis can be summarized in terms of three key
features. First, at least in this mature airpattiisg, it is clearthat cargo and cargo handling and
subsequent activities in the supply chain domin@eonomic activity In all, there are some 608 “freight
transport arrangers” in the four core zip codescofid, there are some subtle shifts going on imgef the
demand for land. In terms of a metaphorical bit-@irve analysis, it is clear that transportatiotivities
(including couriers) trumps warehousing, which tpsmwholesaling of perishable goods, which trumps
wholesaling of more durable goods. As growth ogcfirms with higher bid-rent demand move closetht®
airport and push those with lower bid-rent demamth&r outward. Finally, activities not associateith
transport directly are located further away, asvislenced by the pattern of construction, manufagyuand
retail activities. Thus, within the observabledarse pattern is a scheme that makes economic.sense

6.3 Who Lives Around the Airport

This potentially interesting question has not reeeithe level of attention that economic or phylsaspects
have in the formal academic or professional litemat So, the question of who (by class, ethnidgitgpme,
etc.) lives near the airport is worthy of investiga.

While the definition of a study area is clearly attar of empirical choice, the MIA area may be Hert
conceptually partitioned into a core inner ring anduter ring to examine potential differences.e Timer
ring consists of the zip codes that immediately@urd the MIA (no one lives in zip code 33122). the
north of the airport (zip code 33166) are the \gdeof Virginia Gardens and the City of Miami Spsngo
the west (zip code 33172) is the City of Doral.eTduter ring consists of two areas: the Town otilee
(zip code 33178) and the City of Coral Gables (mge 33143), which is itself an edge city. Tabkhtws
some demographic characteristics for these areigs;lear that there is a difference between theer ring”
Zips and the “outer ring” zips. This is clearlynatter for further analysis.

SES Descriptors

/ Zip Code Florida 33126 | 33122| 33166 | 33172 33178 | 33143
Population 2005 43721} 23,3221 38,443| 15,7851 29,724|
Population 2000 43814 22,563 38,515 15,272 29,788
Area / Density 9.1 /4789 9.6 / 2425 6.2 /6198 23.8/664 9/B762
% Renter 30 60 49 49 30 40

% Female 53.1 49.8 53 51.1 52.9
Median Age 38.7 37.6 35.9 34.4 33.3 37.5
HH Size 25 2.8 2.6 2.8 2.7 24
Value of Home, 2005 203,454 311,174 169,082 359,515 405,549
Average Salary 39,563 24,876 41,090 28,266 54,298 76,762
Med HH Income 42,443 31,112 43,684 37,985 63,931 48,286
% People < Poverty 125 18.8 11 14.9 115 12.2
% Unmarried 5.8 6.1 5.7 5.9 4.1 4.3
Partner

% Gay .035 .04 .04 (m) .035 (m) .045 (m
% HH 66.4 74 67.2 72.9 73.2 59.4

%  Live/Work in 95.6 92.9 95 91.5 96.5
MDC

Speak English Home 6.5 29.9 7.4 16.8 48.3
% Foreign Born 16.7 75.9 49 73.3 59.9 35.8
Major Country Cuba Cuba / Col C /Nic Ven / Cuba Cuba

Table 1: Some Demographic Figures
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6.4 Social Capital and the Institutions: Summary bFindings

Here, the vision and operational statements farethmajor groups that bear responsibility for thenecnic
well-being of MIA are exposed and discussed. Tdey the Miami-Dade County Aviation Departmeng th
Greater Miami (and associated) Chambers of Commaerakthe Beacon Council. Most of this analysis is
from published websites, although interviews haeerbconducted with selected personnel within the
context of another project (Prosperi et al., 2008).

The first major observation is that MIA exists ianfincorporated areas” of Miami-Dade County and is
surrounded by both formal and informal governmentghnizations. This essentially means that ogktsi
reverts to the county government, and not the gowent of any sub-county unit. Prudence would
mandate/suggest “good relations” among governmemtdl quasi-governmental agencies, and particularly
from the perspectives of territorial capital theory

6.4.1 Miami-Dade County Aviation Department

In terms of direct responsibility, the MIA is optrd by the Miami-Dade County (hereafter MDC) Avaati
Department. The somewhat generic mission of theCMiation Department is “to operate efficient and
customer-friendly aviation facilities that provider the safe and cost-effective movement of peapuid
goods, and contribute to the economic growth of ¢benmunity.” Both “airport improvements” and
“roadway improvements” are underway. The capitapriovement program (CIP) for the airport proper
includes programs for a new runway, a new configpmafor the passenger terminals, and a new cargo
facility. The fourth (8,600 ft) runway completenl 2003 increased capacity by 25%. The new passenge
terminal structure will add over 4 million squareef to the existing 3.5 million square feet of spac
Together, the North and South Terminals will hautetal of 130 gates, with 100 international gated 80
domestic gates. The terminal will have 556 tid@inters and 120 self-service check-in devices.

MIA’s cargo facility development program providelset Airport with over 2.7 million square feet in
seventeen cargo buildings. Apron space has growevér 3.8 million sq ft, with 48 common-use cargo
positions for large aircraft and 32 leased carggitipms (19 large and 13 small aircraft).

Roadway improvements include a widened Central 8@rd to accommodate forecasted growth, new
service roads, wider bridges and improved acceparking facilities. A dedicated freight roadwitye 25"
street Viaduct is being constructed beginning @nsiction nearest to the airport.

6.4.2 Greater Miami Chamber of Commerce

The home page of the Greater Miami Chamber (wwwatgreiami.com) starts, unsurprisingly, with strong
visual images/icons relating to “do business”, élwork and play”, the chamber, and news. A rewéthe
current strategic plan (2007-2008) reveals four omapbjectives, three of which are internal (i.e.,
membership, finances). The “external” objectivestated as follows: “aggressively promote sustdaa
economic development in the community through a aofilocal/regional and global initiatives that prota
infrastructure, workforce and targeted industryvgtoas well as Miami’s leadership in global comneetc
The interesting words, within our theoretical framoek, are infrastructure and targeted industry dghow

Continuing, the plan recognizes that economic agraknt rests on both firms and the community. hat t
scale of the firm, the plan recognizes somethinpda “new economy reality that is more compleathb
local and global.” It focuses on competitivenebsjen by cutting edge market information, innowatiand
cost containment by recognizing South Florida'shaién the global marketplace as being based on both
traditional activities (agriculture and tourism)tlalso “newer” activities (entertainment, tradegimods and
services, healthcare). It identifies fragmentafiothe organization of the business community @gbod
thing for territorial capital theorists). The fragntation arises from regional chambers to economic
development agencies to ethnic-based chambersytolmmbers to foreign national chambers to funetio
chambers and business associations not workinghaottively together. Finally, it argues thatdbromic
development and job creation are to acceleratee thidl be a need for greater attention to coortioraand
cooperation of the region’s leading chambers araheigs. And, obviously from their point of viewngy
should be that agent.

The Chamber holds the license for the Miami Fremd&rZone (www.miamizone.com). Physically located
west of the airport, the FTZ comprises 72 acrespfArhich are offer offices, showrooms, and waredes
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the FTZ employs over 1,800 people. Their mottosunprisingly, is “duty benefits is the key to
development.”

Nearby, the City of Doral, with its own sub-chambeyr often cites, particularly by the global city /
skyscraper researchers (cf. Lang, 2003; Oner, 2@@8n area of skyscraper concentration and threref
global importance.

6.4.3 Beacon Council

The Beacon Council is a public-private partnerdoynded in 1986 that has assisted over 690 companie
and generated capital investment of over $2.3B.itOnebsite, there is a click to targeted indestiivherein

it states “Greater Miami's economy is highly diviéesl, composed of international trade, tourism and
variety of target industries. Companies in a \gr@ industries, ranging from bioscience, healtbcand
information technology/telecommunication to aviatiinternational commerce and financial servicesieh
found success and prosperity in Miami-Dade.”

It is interesting to see how different groups pyrtthemselves on websites. So, under “explore Mi2awle
County” the next click allows exploration of culéivenues (hmm! all are sports arenas), businesses
(Miami Free Zone, Miami Health District, Miami Inteational Airport, and Opa-Locka Executive Airport)
and business centers (downtown Coral Gables, Dairahrt west, and the Brickell area).

In terms of targeted industries, the web page @Bbacon Council states that “more than 10 yearsthg
business community in MD County began a concertimitéo diversify the economy to ensure the future
success of our community. The business and comynleaders of MD decided to focus on a variety of
sectors, including: aviation, life sciences, fic@hservices, information technology and telecomivation,
international commerce, professional services,fadmdand entertainment — to promote business imaest
and job creation. The result is one of the strehdecal economies in the US with record-low
unemployment, strong job growth and every incraagiterest from domestic and international companie
in relocating and expanding to our community.”

With regard to professional services (the indulsgiraup that includes accounting, architects, coneimé
real estate, engineers, and legal services), tteviag examples of importance are offered (rementbat
these are from the Beacon Council): The MDC legahmunity ranks "¢ in the world for international
arbitrations, behind only New York City. MDC isrne to offices of the world’'s largest accountingrs;
headquarters for the state’s largest accountimg, fireadquarters for the state’s largest African-Acaa
accounting firm, and headquarters for the statalgedst Hispanic accounting firm. Finally, “MDC
architectural firms have designed projects on evagtinent and have office outposts in 30 countries
ranging from Beijing to Dubais{c). Together, there are 16,237 accounting, architakt real estate,
engineering, and legal services that grow and i#buin MDC. ... As of 2006, there were 97,557
employees in MDC’s professional services industnesich garnered total revenue of more than $57E.
These numbers are sure to grow as more multi-reltmmpanies relocate and expand into MDC, progidin
more opportunities for these firms.”

6.4.4 Other Municipalities

In Prosperi et al. (2008) interviews were held witle City Manager and Planner of the City of Miami
Springs. In earlier times, this was an “airpaty.t Now, they have their southern border on #igort.
They are looking to capitalize on this by furthewdloping the commercial potential beyond hotelx the
west, the City of Doral, which is closer to the alawusing and wholesaling center, is engaged imatant
fight over “trucks.”

7 CONCLUSIONS AND SPECULATIONS

So, | return to the choice presented in the titldiami International Airport or Miami Innovation Aa. The
choice is clear: despite the rhetoric of the chamand business development groups — MIA is thaodir
but one equally motivated and used by both passe@gel cargo. There are five major points to bdema
this conclusion.

The first major point is that the MIA area is ageaably mature economic node. It was among tlse dat
of major airports in the US and has continued &y @ major role in the now-global air traffic netko
Thus, the examination of innovation in this contieXinnovation” in a mature cluster.
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Second, the specific nature of the economic clustetearly influenced by its macro-context. Tlaéson
d’étre and thus the cornerstone of even examigiigting and potential territorial capitalor the mix of
activities in MIA is fundamentally related to itgcation as a gateway to Latin America and the ®adh.
It is clear that individual airports must relate tteeir geographic situations! Since global markats
constantly redefined, strategic positioning is regghand needs to be monitored.

The third major point relates to the Bergian comaafpcluster engine. Clearly, the role that Amaric
Airlines and itsOneworldpartners play in the development of this airpsmparamount. The simple notion
that the airport is divided into two mega-termin@dae for American and one for the rest of the dhanvg
world) implies the influence of largeness.

Fourth, innovation in industries will be dependepbn the types of firms that are in the area, wihsch
dependent upon the existing situation. So, incése of MIA, innovation in newer sectors will b&felient
from innovation in existing sectors.

The firth major point refers to the territorial social capital argument. It is paramount. In tase, it is
clear that both economic and jurisdictional disagrents occur. It is also clear that multiple agehand
actors are involved in both formal government arfdrimal governance of the MIA area. It is also clibeat
more than one group wants to be in charge. Cleimye is work to be done!
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1 ABSTRACT

Air transportation as a whole has lately been ewviere in the focus of increased political and public
attention regarding its impact on the environmeXitports and their infrastructure present withiristh
transportation system complex focal points with @titude of potentially beneficial measures andaast
regarding sustainability.

There are in general three major technical areasraviair transport sustainability can be addressed:
aircraft power plants and fleet renewal, airspaemagement and flight duration, and airport infracture,
operations and capacity optimization.

Huge improvements have been made in the developafeitcraft over the last 40 years. Modern aircraf
have reduced fuel consumption by 70% since they d®2¥70s and perceived noise (per aircraft) by 90%.
Now in the immediate and medium term future airpare the sector where relevant issues on susiiéyab
can and need to be addressed without much delay.

As large airports represent the technical complerit small cities, the methods and focal points for
environmental measures are diverse and can baddrgelividually or in strategic packages as appabdg.

An initial short list of sustainability potentialshould contain: reduction of energy consumptiondsge
sustainable building design and refurbishment; megeive energy production using buildings, roafs a
other installations; further development into véditeet power systems; aircraft support systemsigoort

to avoid APU-operations; additional noise reductpmientials; water cycle management systems; bgotop
development.

An incomplete short list of questions and probleeea to be addressed are: ownership issues ofrigs|d
infrastructure, systems and vehicles; operationailability, redundancies, security of new systems;
recovery of investment cost in a regulated markép6rt fees); timeframe of realization, depreciatof
investments existing and new.

Airports traditionally are at the forefront of tewlogical development and of the implementatiomeiv
technologies. The general functional setup andofferational processes at airports are similar wode.
The airport industry is already implementing stépsindividual projects all over Europe. To further
sustainability issues at airports however, reliald@eision making criteria and metrics on the impatation
and operational results of sustainable technolagfiesrports are needed, and currently not availabl

It is therefore proposed to initiate a discussiorufn on airport sustainability with the aim to dea
focused research effort in this area.

2 AIRPORTS AND THE ENVIRONMENT

Airports and air transportation are in general adgea very environmentally conscious community. The
lately fashionable public criticism on this mattsy while not wholly unfounded, often widely out of
proportion to the size of the problems addresseilé/ir traffic is steadily growing (in Europe b8% to
~6% every year) large steps to environmental sueglity have been made already. As one example the
specific fuel use of the Lufthansa fleet in 2005%wa39! / 100 Pax km, which reflects a reduction7B%o
since 1970 and by 31.9% since 1991[1].

In many countries airports are among the first canmgs or institutions to establish audited envirental
programs and processes.

Due to the intense noise levels produced by airemadines, airports have long been accustomedvte aa
watchful environmental eye towards their airlinestomers. In general noise levels in the surrourslivig
airports have vastly improved from the early 7Qg tb the efforts of the aircraft and engine maciufrs
but also through proper planning of flight-pathesd to the ground by airports and air traffic cointr
agencies.
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Aircraft operations require large spaces and aispoonsequently possess large tracts of inaccessj#n
land. Often these provide valuable habitats antbpas for a multitude of species, which in theimediate
neighborhood have long been endangered or drivebyomdustrial agriculture and urban development.

From past experience, airports can be expectedetorbthe forefront of technology development and
implementation.

All this bodes well for the reaction of the airportlustry to new environmental challenges.

However, regarding the current issue of emissitading and C@neutral operations - and intricately linked
with it the issue of energy supply, transfer, andsumption - airports have reacted rather cautoaisthis
time.

In part this can be blamed on the rather confusédig and political discussion of the matter. The a
transport industry is very often lumped togetherlir@s, services, manufacturers, airports, cornoesses,
tenants, etc. — without due consideration of thadely varying business foci. Unlike an airline hewver, an
airport is a conglomerate of businesses and irieeegsanged around the main transportation funatioan
airfield. Ownership and operational models of aitpare diverse and widely differing on the inte¢ioally
between airports.

To regard an airport as a single entity and distwss such is sensible only in so far as one egard e.g. a
city or township as a single entity and discusssigies in such an overall context.

To enable the “entity airport” to react to envireemal challenges in a concerted fashion there imeistn
understanding of who all constitutes an airport ahet are the relationships of airport owners &rape's
with their clients (mainly airlines, passengers) #meir tenants, concessionaires and supportingcesr(e.g.
ground handlers, retailers, fuel services, supjpacilities, aircraft maintenance, etc.). Furtherejoas
airports constitute a geographical monopoly theyiarmany places regulated by governments conagrnin
their conduct and pricing of services for air tggorsation and their ability to diversify into unrgdgted
support business fields (e.g. parking, retail cenimms, etc.).

A successful approach to environmental measuraspairts therefore needs to take into accountdivisrse
structure of interests in such a way, that the figiages of environmental evaluations (e.g. Gfedits) are
identical to the investors in environmentally imped equipment or infrastructure.

3 POTENTIALS FOR SUSTAINABILITY AT AIRPORTS—- A QUIC K OVERVIEW

This paper intends to give a general overview ¢iveradaptation of sustainable technologies onfmes. It
does not address all issues in detail. As sustdiiyalis by definition interdependent on the local
environment, the following discussions are by nesmaewhat overarching to provide starting pointeaia
then to give specific solutions. The individual deefor heat, coolth, light, shade, winter or summer
operation systems are what determines the locattgct technical approach to sustainability.

3.1 Where Airports Stand Today

Buildings on airports often dwarf other buildingsedto their basic dimensioning requirement to confto
the aircraft size and the large number of peopleet@erved simultaneously. Also airports requirghale
variety of different types of functional buildingsjany of which are very much comparable to a well
diversified large commercial area.

Therefore airports sport an unusual amount of fagatd roof area and uninterrupted interior voluines
comparison with other commercial buildings (e.gming centers, office buildings, etc.). Dependinghe
building function their internal energy needs ardely different. Airports regularly require bothdteand
coolth at the same time, and many have centratimpgly systems for both.

In their use function airport buildings however wh@onsiderable differences to comparably sized
commercial buildings. Terminals have over all atigely low population density per Volume as congahr
to office or retail buildings, therefore posing yetifferent problems as to energy needs. Largeradirc
hangars require sometimes precisely controlledriateenvironments in a huge air volume for the
maintenance activities, while airport vehicle hasgaften only serve as out of the weather parkiith wo
special heating requirements.
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Overall airports consume huge amounts of energg fBible below gives a few data points on energy

consumption for some European airports as an itidicaf scale and characteristics of the situation.

Airport * Year | Passengers | Freight & Thermal |Thermal /|Electrical | Electrical /| Energy /
Air Mail User Unit User Unit | User Unit
Values given inlTALIC script| Annual Number| Annual Tons MWh /year kWh / (Pax|0MWh /year | kWh / (Pax or| kWh / (Pax or
are calculated, all others are 100kg Freight 100kg Freight | 100kg Freight]
taken from source material or Air Mail) or Air Mail) or Air Mail)
Brusseld?®! 2005| 16,179,738 702,819 | 127,272 ~5.48| 238,807 ~10.29| ~15.77
Duesseldorf?!  [2003| 14,171,036 48,520°| ~94,000 ~6.41 n.a. n.a. n.a.
Frankfurt/Maif® | 2005 | 52,219,418 | 1,991,535'| ~535,000 ~7.42| ~580,000 ~8.04| ~15.46
Hamburésl 2005 10,675,12Ff 75,152.4 105,829 ~9.26| 30,772° ~2.69 ~11.9%
Viennd®% 2005| 15,859,05p 234,677 ~116,000 ~6.37| ~110,000 ~6.04| ~12.4%F
Zurich*¥ 2005 17,884,65p 393,890 138,872 ~6.36| 179,310 ~8.22 ~14.58

Table 1: Energy consumption of selected Europeapohis

Much of an airports electricity needs comes from #arious requirements for lighting fixtures. Innga
cases however even today airports produce a laageop their coolth in air-conditioning systems ngsi
electrical power.

In other fields the picture of attaining sustaitiiiis not quite so bleak. Airports are often muctore
advanced than their surroundings when it comes aemwmanagement systems, drainage and sewage
cleaning and biotope availability.

Also on the field of developing alternative fuelhiaes, airports together with public transport pamies
have been major drivers in the industry.

3.2 Sustainable Buildings — Passive Energy Design

Sustainable building concepts are up to now madilent in the design of special airport buildiriggen so
the special characteristics of many types of atrpaoildings provide ample possibility to considercls
concepts.

Special consideration is regularly given to thebpgms noise and radar reflections when considdengde
and roof design of airport buildings. Both issussally enforce a more technically elaborate des@uation
than normal on the buildings. Many of the measaesequired (e.g. double facades, noise insulateiihg,
uneven roof and fagade structures, etc.) provideddhate synergies when regarded as a first steartisna
passive solar energy building design. However,fasow there are only a very few examples of théadsk
of sustainable designs being consciously pursuddnaplemented.

Many interior spaces in terminals and hangarsageland have a direct outside fagade or roof.iddwe of
making use of controlled natural lighting duringytilae needs poses therefore some added difficnlthe
design, which needs to be addressed consciousheimrchitectural process to avoid unnecessaryndayt
internal lighting. Window areas often are largegtee vistas, but unstructured as to light, shadgwand

' The airports listed have been chosen by procean tifternet search on energy consumption datamdrs in a “pseudo-random”
selection process. They are those European Airgortsvhich, in conducting a quick research of ofiteraoon, usable data on
energy consumption was obtainable. No airports teen filtered out, all for which | found data hdesen listed. If there is a slant
to the values if compared to additional other aitpd is not intentional.

Source Notes as referenced by letter designatdheitable are given at the end of the paper.

% Without Air Mail

3 Converted from GJ as given in the source matayis\tvh

4 Utilized Natural Gas in Heating and Co-Generatitan®

® Electricity bought from the grid — it can be imed from the source text that additional electyidit produced on airport by
cogeneration, but this is only given as thermakgngas consumption — so cannot be inferred thatthdeg needs significantly less
electricity than other airports.

® Looking at the energy consumed per passengertaiin into account that the average passengértieairport an estimated 60
minutes, these consumption levels translate tongpecative set of 12 to 16 1000W stadium flood Kgbit 120 to 160 100W normal
light bulbs on each passenger — enough to fry ttoe person so illuminated.
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energy intake or loss. Passive lighting elementh 18 daylight piping systems, which can providesar
constant light fixture largely independent of tresition of the sun in the sky, are seldom usedeé&iafly in
lighting large interior spaces such elements cbtaldised very much like electrical lighting and remboth
daytime electricity needs and related interior lysateration.

Too often even the newest such buildings, whiledting heavily in custom made hulls, end up as unde
lighted and without the necessary control instruisidn balance hull-energy-throughput to their ingr
energy needs.

Overall there is a sizable, as yet underdevelomteingial for passive energy use design at airpaittings.

As buildings are long-term investments consideratihould be given to evaluate existing buildings
regarding any possibilities to implement passivergy use design in the course of building rehatibn or
refurbishment.

3.3 Regenerative Energy Production — Active Energesign

Airports for their operations will always requireec®ndary energy transport media (e.g. electricity,
propulsion fuels, heat, coolth, etc.). The intangsjuestions therefore, as regards sustainaliigy which
such media can be produced economically by thewiigelf and which consumption process of suckime
can be curtailed or changed economically on thmodito produce energy savings.

In addition to the well-known technical requirenwrdgnd characteristics of the different regenerative
power/energy production systems (which will therefaot be here discussed), their implementatiomrmon
active airport requires some additional considerti

Airports depend on having clear skies for flyingergtions, therefore cooling systems and conderafers
cycle processes must be designed and placed inasway, that no additional fog occurs on the airpor
Similarly any buildings including smoke stacks tgasn vents can only be of a limited height — m&m4
above the airport reference point — and need tpldsed with consideration to the likely directiohptume
distribution and plume effects on air traffic.

In addition to this all buildings and installatioos airports are checked in size and position diggrtheir
effect on the visibility situation of the air traffcontrol tower and other principal observatiosigge.g. fire
fighting control room). Visibility of the tower tall aircraft movement areas must at all times be
unobstructed (albeit sometimes with technical suppgtems like ground radar and CCTV). Also atlafde
and roof forms, designs and materials need to bifieceregarding their radar reflection signaturfettoe
various airport radar installations.

3.3.1 Hydroelectric Power

Hydroelectric power stations are extremely situati@pendent on the availability of a stream ofisigffit
elevation change and water flow potential. As aitpa@re mostly in planes or large valleys the direc
availability of a hydroelectric potential is highiylikely for an individual airport power plant.

3.3.2 _Wind Energy

Wind energy has an inherent functional design ocnih the environs of airports due to the height o
modern large wind turbines and their characterssiobstacles to aircraft in flight. An on airparsizable
wind energy facility can be largely ruled out.

3.3.3 _Geothermal Energy

Geothermal energy is also very situation dependamiiar to waterpower, however in regions with high
geothermal potential it usually can be tapped atymgoints in the region. An airport specific apption is
therefore well conceivable in those regions (egland, New Zealand, etc.). Special consideratamth be
given to the situation of the steam venting andtineine cycle cooling systems.

A special situation of man made geothermal enepgji@ation could be large seasonal or day-cycle bea
coolth reservoirs in the ground. Depending on thelapical situation airport buildings often do haleep
pile foundations which in some cases can be usbeatstransfer and storage medium for such regergoi
as heat tapping devices for ambient soil heat psyspems (see below). One building using such &syst
its foundation structure is the building of the Goerzbank at Frankfurt.
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3.3.4 Ambient Energy — Heat Pump Systems

Utilizing a heat pump process ambient energy cagaeed from air, water or soil (usually only webist
soils). Like geothermal systems on airport instaltes are easily possible. As much of ambient gnesg
directly related to weather and seasons, suchmgst&an also have pronounced day/night and seasonal
cycles. Heat pump systems always need a seconelempital energy source (electrical power or heat) t
function.

3.3.5 _Solar Energy

Solar energy is available everywhere, but very ddpat in its implementation on the general weather
conditions, topography, layout of buildings and haglay-night and seasonal cycles. Two main agptios

are possible — photovoltaic and thermal. Its apfitien depends manly on the availability of suitatuefs
and facades or other open areas suitable for ¢oflptacement.

At an airport solar systems find almost ideal ctiods. Picking up one of main themes of the passhargy
architecture (see chapter 3.2), the available Hagaede and roof areas at airports can be viewerbsets.
Especially south facing facades or roof areas (ofioly flat roof areas) can be considered for batlars
photovoltaic and solar thermal energy production.

Open airfield areas however have to be consideee@rglly as unsuitable for such installations. Auogh
installations will need to be considered also ispext of their radar and visual impact on air icadbntrol
operations.

3.3.6 _Biomass Energy

Biomass energy systems function very much likeifdgel systems. The application of biomass is ddyg
dependent on its local availability and regeneeatbfomass growth potentials. On airport systems are
possible but in their likelihood maybe comparablgy¢othermal energy systems. However some biorsass i
transportable, within reasonable distances andthex developing biomass supply markets, which dvoul
make such systems possible even if the biomasswatfeom the immediate surroundings of the airplort
relation to CQ emissions trading schemes, biomass systems is¢hise, can also be remotely located. This
is however not true for the energy consumption sidine equation. (Waste burning co-generationifess

are NOT a regenerative energy source.)

3.3.7 _Overall Evaluation of the technical Implenaion Potential of Active Sustainable Energy Design

In general even in higher latitude moderate climalte implementation of solar power systems anderhb
energy systems should be a possibility at almdstigdorts. All other regenerative energy sources\eery
situation dependant and wind turbines can almasiioéy be ruled out for large energy supply sysgem

Which regenerative energy system or system conibima suitable for an individual airport can ordg
determined case by case. As shown above all asrpetd lots of electricity and usually both heatingl
cooling energy at the same time and year round yMaports have airport wide heat and coolth distion
systems, which allow for larger plant dimensionsl assible efficiency of scale considerations. & t
other hand many of these systems currently arequipped to handle decentralized energy productich
input into these distribution systems. Such proklémwever are within the current state of energgdport
technology and can in general be solved by apphicatf suitable control instruments.

Also most larger airports have rather flexible dygpfrastructure systems, utilizing utility tuniselcable
ducting and other systems that enable them to aplégitly to such changes.

3.4 Reducing Current Energy Consumption

3.4.1 _Electrical Lighting

Airfield Lighting is needed for safe flight and teeg operations at night, so airports usually haegeral
thousand such lights mounted in their pavementsol\plood Lighting is required to be at a minimuh260

lux everywhere aircraft are serviced or parkedigitttimes. Terminals and all public and work spacesd
to be lighted to a comfortable level as long asetsre operations going on. Last but not leaseapect to
airport commercial income is the retail sector @adighting needs for advertising and store operst So

REAL CORP 008 Proceedings / TagungsbandSBN: ~ 978-39502139-4-2 (CD-ROM); ISBN: 978-39502489  (Print E
Vienna,May 19-21 2008 www.corp.at Editors:Manfred SCHRENK, Vasily V. POPOVICH, Dirk ENGELKIPjetro ELISE



Airports and Sustainability — Potentials, QuestjdNays to the Future

any development in reducing the energy use ofilighixtures can have a potentially high impacttba
electricity needs of airports.

Especially the current developments in LED techggl@re of considerable interest in airfield and
obstruction lighting.

3.4.2 Heat and Coolth

The savings potential for heat or coolth at anaairfs much like the related such potential in &mwyn next
the airport. Much depends on the building structamd the passive (insulation, shading, etc.) ardeac
(control systems, heating, AC, etc.) systems ayreaglace. While there might be sizable potentialsome
countries, in others, which have already stringemergy building codes for some time (e.g. Germany,
Scandinavia, etc.) such potentials are limited.

However especially as it regards new or replacengenstruction of buildings or total renovations the
principles of passive energy engineering in contimnawith optimized active technical energy systeins
still present a potential for energy savings. lowdd therefore become a specification standardstah
engineering and architecture works to determinsdipmtential at the outset of every such project.

3.5 Vehicle Fleet Power Systems

Much of airport operations depend on a large aofagpecialized vehicles. As these vehicles alsehav
function inside of buildings in some cases (e.gses, baggage tractors) or are total special desigithers
(e.g. push-back tractors, cargo loaders) alreadsethre a large selection of vehicles with uncotioeal
engine systems available and in use on airports.

Airports have been successful test beds for hydragmgines, LNG- and LPG-engines and high power
electrical drive systems for a long time. Avail@libf such vehicles on the market is in this irtdpsilready
the current state of the art.

Especially in conjunction with photovoltaic electty production energy needs for vehicles on themap
with their short travel distances and their reaurieold-over times between serving an aircraftlewahg
operational recharging windows — could be met regatively on a airport.

3.6 Aircraft Support Systems to avoid APU-Operatiols

Auxiliary Power Units (APU) of aircraft have longeén identified as a nuisance as regards the auflitio
noise level and exhaust produced on an airportnaprbey are mainly needed to provide an aircrath wi
electricity to run its internal systems and air-ditioning while sitting on the apron.

Many airports already provide stationary electrisapply systems (400hz-Systems) and/or pre-comeitio
air systems at all or some of their aircraft pagkpositions to enable APU shut down. Most oftendhee
for the installation of such systems was noisegoildition motivated.

Again both these systems can be served in a sabtaiway by providing regeneratively produced eieity
and coolth.

3.7 Noise Reduction Potentials

Airports suffer from the noise of the aircraft Ight, the noise of the aircraft on the ramp (usld®e APU is
off), the noise of the airside and landside vehi@éfic, and possibly a noisy railroad connectiBy.far the
most obvious is the aircraft in flight problem, whimanifests itself over a large area under thecagh and
departure paths of the airport runway system.

Once the runways have been placed the influenea airport on this noise footprint of the flyingaaft is

very limited. Meaningful measures are largely ie thomain of airline operations and air traffic a¢oht
entities and aircraft developers. Large stridesehaeen taken already at this problem and the indisst
aiming for further aircraft and engine noise regud. Current aircraft engines are roughly 30dB lesisy
than those of the first generation — which traeslanto roughly a 90% reduction of the “experiericealse

perceptiorfeh'e” Textmarke nicht definiert..

In their immediate neighborhood and as regards thisrnal working environment however airports cah
measures especially as it regards the noise frbathedr listed sources.
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3.8 Water Cycle Management Systems

3.8.1 Water Supply Needs of an Airport

Airports do have a sizable workforce in comparisorthe number of passengers and other guests served
Depending on the size of an airport there are letvw5 and 5 people working on an airport for evidy
daily passengers served. Airports therefore ang @fen small to midsize towns in population (upotger
50,000 employees) and have corresponding hygiethaamtary requirements.

Water is needed also for the fire safety systenssimmmany places for irrigation of green areas. Tter
serving sometimes also the former, as irrigationidfeld areas is done mainly not for landscagngposes
but as a means to suppress the fire hazard froraitooaft exhaust.

As the needed water quantity and the required wabeadity differ widely between potable water, fire
fighting water, irrigation water in areas used hbyrtan beings, and irrigation of airfield areas, maingorts
already have rather elaborate separate water systeavoid wasting premium potable water.

Further potential for development can be found h@aweén many places and countries, that are not yet
habitually treating water as a scarce resource

3.8.2 Water Disposal Systems

Airports contain not only large buildings, but akseen larger sealed surfaces of airfield, apron\aafdcle
parking lots. So storm water drainage is a largaason airports. At this usually a large part & #pron
(aircraft parking area) is designated also as aircefueling area, which complicates the probldnstorm
water disposal by adding the possible necessityabér treatment of unavoidably highly diluted ruinof

The normal sanitary sewage system in size correspgro the sanitary needs of the airport popufaisa
standard system on airports. In addition airpore&ate some special wastewater runoffs, which quakf
industrial sewage types. These are the industnighirastaurant kitchen sewage and in winter speeiaing
fluids are used to deice the ground surfaces oaiticeaft. Modern such deicing fluids are biodegiald but
do have rather high TOC values, so that a direminhdoff into a stream is often out of the questidtile
these fluids are designed to not damage aircraftdémmainly from aluminum) they can exhibit other
corrosive effects (some eat heavily into galvanigezkl or normal reinforced concrete). In many @sac
around the world however the deicing is still devith urea, which inevitably leads to soil contantioa at
deicing pads and its runoff needs to be treatesdasge.

Modern airports therefore usually have rather elatigowater collection and treatment facilities aitther
possess their own biological or chemical sewagatrtrent plant or are connected to a large one nearby
Some of the treated runoff can be used for safenskecy systems (e.g. airfield irrigation) and sawhé¢he
special sewages can be treated in biological tresaitfrelds.

Similarly to the field of vehicle technology theort industry has been in the forefront of theelegment
of modern wastewater treatment technology.

4  AIRPORTS AS TESTBEDS FOR TECHNOLOGY

Traditionally airports and many operators on aitpdnave been government owned or very close to
governments almost all the world over. While thés Iput its distinctive mark on the way airports amahy
companies on airports work and function to this, dagre has been a decidedly positive side tosttusition

as it regards technology development and techndlaggfer.

Especially in the sector of alternative vehiclel fdevelopment, but also in regard to security systand
logistical technology airports have served as alueicilitators for products and technologies steggrom
test bed to prototype to product. High throughpaiustrial kitchens as well as automated mail argtyage
sorting, high power electrical vehicle drives, metim and explosive screening technologies all were
developed and/or perfected to better serve spaicf@rt requirements.

When technologies are at the verge of emerging fpoototype to product governments and industry both
often use the airport as crucial stepping-stone @ndrollable test environment for the developmand
validation of usability of a technology.
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While the increasing privatization of airports fsmsnewhat changed their focus regarding procuresht
technology, it has also changed the focus of ttadtry toward the well being of its clients. Airpostill are

at the forefront of technological development asspeak — however it is often no longer a government
department that initiates a program, but the airpaner or some operator on airport that has aispgood
economic reason or need. To facilitate the needfhefpassengers, airline, security, or good neidgybo
relations with the surrounding townships, or... atbme more and more important as the airport inglust
transforms from a government authority to a consuseevice provider. So while the driving focus miigh
change, the general positive attitude of the wiamigort industry to technological development ahdrge

is unabated.

Never the less, airports are highly efficient éegitwith a main purpose of facilitating the airbnand their
passengers and cargo in their need for transpmntagrvices. Whatever is used on an airport hasetet
very high standards of availability, dependabilignd operational safety in this consumer oriented
environment. What will work on an airport will work many other situations as well; it might justdaeer-
engineered for them.

5 THE QUESTIONS OF IMPLEMENTATION

Implementation of technology at airports is incregly becoming subject to the same economic androth
decision criteria known the world over in businesisports still are and will most likely remain smme part
regulated entities. Always an airport is the surmalbthe many different owners of facilities operat and
service providers needed to provide the functiotheftransportation hub.

One of the best comparative analogues to airpertha township or city. Therefore implementation of
technologies will proceed very much like in evenydife in fits and starts and very much dependanthe
direct commercial viability of a system for the iWidual investor.

As airports are not the monoliths they are ofterdenaut to be in public perception, they will reaety
much to the same incentive structure provided byeguments as everybody else. For the same reason,
companies on airports might not meet certain gizeria for the implementation of a policy or lawdause
they are smaller than given thresholds and onlyynaduthem make the “large” airport.

Airports also in their complexity sometimes do havéard time in finding and identifying their inbeat
potentials and possibilities for synergies and anability. While certain fields like vehicles andater
systems race ahead others like architecture, hgiléinergy design and energy production systems are
hampered by their own size and inherent longewityré drive to new technologies.

Often the shear size of airport installations dreldommensurate diversification of tasks and resipdities
in its operating workforce prevent the detectiomealization of synergies.

5.1 The Economy of System Implementation — A Skdt®utline on Three Issues

To illustrate the point of economic decision-makiregarding energy supply or reduction systems three
simplified outline evaluations on system econonaicd pricing are presented hereafter. They compdae s
photovoltaic and solar thermal energy installatiafth their current direct competitors: grid eleaty and
fossil fuels and illustrate the change over castsED airfield lighting in relation to electricityavings.

This serves to illustrate the point that differéypies of renewable energy systems run into veremift
competitive scenarios with sometimes surprisingiltes|t also illustrates the point that even véayge
installations by current standards of the regeneranergy industry make only rather small dents the
total energy needs of an airport as illustratechiapter 3.1.

In this example the rather “expensive and high tgdtotovoltaic system comes off as significantly reo
profitable over its lifetime than the “well testadd low tech” solar thermal system — mainly becahsg
compete against different conventional energy suppstems. However both examples while considering
large installations of 6000m?2 of solar panels dkectors can provide only ~0.25% to ~3% of the exdjve
energy need of a mid sized international airpastgq@mpared to Table 1 — Brussels, Hamburg, Duesseld
Zurich, Vienna).
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5.1.1 Solar photovoltaic energy production — a loegtimate calculation

The power supply of solar insolation at the earthigace is approximately 1,400 W{Fr?ﬂ perpendicular to
the solar light rays. In moderate climate condgiofcentral Europe) the average yearly solar energy
delivered on a flat surface is approximately 1,k0fh/mz21%,

Currently efficiencies of solar photovoltaic corsien range between 6% and 18%depending on the type
of pv-cells used. An electrical conversion effigigrof 8594 °e" Texmarke nicht definiert. + convert pv-cell output
into AC-current at 18kV also has to be taken irgosideration.

On a flat roof or vertical south facing facade ofeaminal or hangar of 6000m?2 (60m x 100m or 15m x
400m) therefore a yearly electricity output of beén 336.6 MWh and 1,009.8 MWh could be achieved in
an average central European location. At a pric@.20€/kwh this would amount to 67,320€ to 201,960€
electricity sold or saved per year.

The costs of the pv-cells would thereby be betw@68,000€ and 3,029,400€ to which an estimated
50,000&8Mert Textmarke nicht definert. of a|actrical installation coasts would need todukled. On average the
break-even-point is therefore at between 12.1y Enay. As pv-cells last at ca. 80% effectiveness3®
yeargFenter Textmarke nicht definiert: harafore a sizable but not short-term return rorestment can be expected
from such an installation. Installations with a gl inclination of larger than 15° are usuallyfsgéaning

through normal rain runoff.

The overall return on investment can be estimate2D@ to 350% or higher, should electricity pricese
faster than general inflation (as can be expect&dnsequently there is a developing market of itores
with an interest in the lease of large roof anddgareas for such installations. As regeneratpaiguced
electricity can be sold in many countries to thid gt much higher prices than the 0.20€/kWh prbfiity of
such systems is currently given and in certaincaaa achieve break even times of 3 to 4 years.

5.1.2 Solar thermal energy production

Solar thermal energy systems can provide efficendip to 809%™ at peak and depending on the system
utilized any technical temperature from below 10@8Cover 1000°C (focusing systems — only for direct
insolation). The efficiency of the solar collectisralso very much dependent on the heat losseketo t
environment. Collectors that are close to or atiantltemperature have the highest efficiency bexdusy
have the least heat loss to the environment.

In western central Europe the overall yearly effectess of a low temperature solar thermal ingtatiacan
be estimated as between 30% and F6Y%' Texmarke nicht definert. i relation to the available average yearly
solar energy delivered on a collector surface.

Using the previous example of available flat cdalbearea (6,000m?2) and average annual insolatigtO(L
kWh/m?), and assuming a relatively low temperagystem for water and building heating purposes: (T
100°C) the energy that can be gained could be leetdier42,400 kwh and 2,904,000 kWh thermal.

This would be roughly equivalent to 163m?3 to 27Iohdight heating oil or 151,500m?3 to 252,500m3 of
natural gas (high gas) in a modern heating sy8fém

Prices for installed solar thermal systems randgeden 450€/m2 and 900€/m2 per collector area. A@&
collector system could be estimated to cost betv&aémio€ and 5,4mio€ at installation. At an estiedat
price for light heating oil of 700€/m3 the yearlpvings can amount to 114,100€ to 189,700€. At an
estimated system lifetime of 20 years the totairgg/would come to between 2.28mio€ and 3.79miaun
current conditions. As traditional heating systamed to be installed as winter backup in many glaite
fuel-cost savings do have to compensate for tla itotestment in most cases.

At present therefore economic conditions for stdage scale thermal installations are not yet niegha
market. However, the change in conditions obseregedr the last decades with fossil fuel prices
skyrocketing might change the equation. Also imalie conditions in which sunshine is available year
round and traditional backup heating are not neededomic viability can be achieved at present.
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5.1.3 Replacing Light Bulb Airfield Lighting withaw LED Airfield Lighting

At present the implementation of LED-lighting fixés in the sector of airfield lighting offers thetential of
reducing electricity costs by up to 80% while irasig lamp replacement intervals by a factor ofolO
more.

Airfield lighting fixtures have to withstand extrentoads, temperature ranges, weather, etc. anglaseth
elements cost about ~750€ a piece (from 500€ t0€;,0@gardless of bulb- or LED technology). To thés

to be added another ~500€ for the associated tmamsf unit and cables and ~300€ for the instaltatio
works. Should an airport want to replace 5000 aifflights it will be faced with a bill of up to 750,000€
for changing the lights plus the book value writefoom the old lights. At a power consumption chan
from 48W per conventional light” to ~10W per LED-array light® and electricity costs of 0.20 €/kwh this
comes out to an operating time of ~200,000 h feritBD-light just to recover the replacement costseugh
the energy savings.

This exceeds the expected lifetime of the new LE@hts by a factor of ~2.5, so don’t hold your bheat
expecting a sudden changeover replacement wavedesons of saving electricity. LED airfield lighginmvill
slowly replace the existing lights in the futureit lonly in the course of normal system replacenatrihe
end of the lifetime of the existing lights.

5.2  Setting Airport Managers, Architects and Enginers the Task

There is an unfortunate, but observable gap of nstateding and communication between architectude an
technical building systems engineering, which needbe rectified. Both these technical branchesimre
general not used to successfully interact alreadyhe point of architectural conception. Howeves, a
examples from the banking sector show (e.g. Bankloha HK — natural interior lighting; Commerzbank
Frankfurt D — integrated foundation heat pump syste both already more than a decade old), once an
building owner stipulates environmentally soundhéexcture and systems design, much is possible thvéh
present state of technology, often even with urddofor economic benefits and synergies in congbouict
and operation of a building.

It should therefore be considered by airport owiaeis operators that they do have an importanttpaptay

in this process by setting economically and envirentally sound goals and parameters for their
construction and design projects. Environmentadlynprehensive designs require a rather larger efiort
the part of all participating engineers and ardt#t¢han the standard — we’ll heat, cool and lighatever
you design — approach. They will therefore not legppn their own, and they are almost guaranteedonot
happen at all if the design services for architecaind building energy systems are contractedefoarately.

5.2.1 Providing Metrics to Airport Management

With all the different possible technical systemsl golutions for implementing sustainable desigms all
the uncertainties of what is the right mix for tiuation, there is one crucial element missinghtriat the
start of most airport infrastructure or buildingpjacts — a metric for the airport management to/igeoan
initial go / no go evaluation at the outset.

Once an airport decides on an infrastructure ptdjee related engineering tasks are mostly delégate
outside architects and engineering consultantsehMften than not the task definition and delivezalfior
these engineer or architect lacks the specificirements and specification of success regardingitfperts
optimized sustainable energy needs.

This is not necessarily an oversight or even doneporpose, more likely it is because there are no
comprehensive guidelines available and no lawsragdlations on sustainable technology implemematio
to reference to. So airport management and thepat staff in their drive to come to an initialadwation

of the intended benefits and costs of the projecsal without a consideration of such technologieshe
absence of a metric at this stage any sustainabijgtem definition imposes an unevaluated econaoisic

on the project. So as usual economic decision-rgateinds to the conservative.

It follows that one item urgently needed is a noefor sustainable engineering targets at airpbis ¢an be
applied with a reasonable amount of economic adknieal certainty at the stage of feasibility stuahd
project preparation.
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5.2.2 Project Structure — Why Complexity like Enef@ptimized Buildings doesn’t Happen on its Own

Integrated Design happens in complex and mediulonig duration projects — as are many airport ptejec
only by enforcing a decision and result orientedictire on all parties involved. Optimizing anypairt

project for sustainability or energy use and praiducis only one more level of complexity that need be
addressed.

Traditionally the function of the architect in aillbing project was overarching — ensuring the coesation
of all aspects of a building project. Reality howeghows, that many infrastructure and buildinggmts on
airports are segmented into their technical andrimgtional components at the time of contractimg t
consultants. Reasons for this are plentiful, bstits tend to have similar characteristics. Prejésicome
slow, expensive and often rather uncoordinateds Ehin no way to be considered as a consciousidetly
of the hard working people involved, but resultsrirsome simple facts of communication theory.

If the number of parties involved in a project ighén the number of interfaces in the project |([®NN)/2.

If every involved party has on average P persoattiandle project related outside communicationky(f
internally coordinated and no person-to-person sbbbetween parties functionally doubled) the nundfe
interfaces rises to>I= NP(NP-1)/2. This holds true for any closed prbjgroup. A simple comparative
example can easily demonstrate how early decistonghe structure of a project can predetermine its
potential for success or failure through sheer camoation overload (see Table 2).

To achieve optimized results in the complexity loé task at airport projects the general directibthe
project structure needs to be actively set alrestdihe time of preparing the procurement procesghie
consultants involved. It is all too often overlodkdhat consultants that operate under individualtreats
work within their contract specifications only. it virtually impossible to define the interfacestviseen
technology or system discreet consultants with@ap gr overlap. It is absolutely impossible to achie
comprehensively concurrent, optimized, timely asdnomically sound concept and draft designs out of
such a situation — AND THIS IS NOT THE FAULT OF THEDNSULTANTS.

A second, sometimes extremely costly and time-aoivsy effect of a non- or under-structured largpaiir
project is a tendency to develop an evolving irtalregarding the project aims and specificatiomis
effect is especially noticeable on large complepat projects since they often have a long dumatiot
found in other industries — between conception@mdpletion of a terminal or hangar or runway projets
not uncommon to see the better part of a decadhg.go

The following example is roughly based on an airperminal project with both airside and landsideaa
adaptation. It tries to consider — with some sifigation — the involved parties in such a projétrties are
defined by function in the example not by internigrarchy in an airport company.

Project A has everybody involved in one largely tretured project group and all tasks farmed out
separately to individual consultants and contractor

Project B is at the far edge of comprehensive aatitrg just short of “Design-Build” and “BOT” sittians
and imposes a layered structure with a Core Prdgroup supported by several Project-Subgroups (
technical task-sets farmed out for general desigronstruction ) to focus the process.
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Project A: Project B:

Party to Party Direct Unstructured Communication Decision & Result Focused, Multi-Layered Projec
Structure and Communication Protocol

Individual Parties involved: (43) | Core Project Group (6)

Total Communication Interfaces: (43 * 42 / 2 = 903)Individual closed Project Subgroups involved:

Decision Active Interfaces ~40% thereof: (358)Airport  Construction Management

On the assumption that every party has on averagge-?2 : General Designer Master Plan gnd

outside communicating persons in the project (iray | | Fansportation, General Contractor Building,

coordinated) that makes 108 persons that commuri€gneral Contractor Outside Works
along 903 p-to-p channels (none doubled) and needPtoject Decision Active Interfaces between Project

- timely inform each other, not misunderstand eettter,| Subgroups: (6*5/2=15)

and prepare all decisions for management Total Communication Interfaces: (156)

=> Probability of this happening = 1/903 ~ 1.1%. LN | Project Decision Active Interfaces: (15)
Airport Decision Active Interfaces (20)

Project A Structure: Project B Structure:
Airport Decision Level

General Contractor
Civil Works Outside

Project Decision Level "

CORE PROJIIECT GROURPZ
|

General Contractor GD Master
Buildings & Equipment Plan

Result A: DECISION GRID LOCK Result B: TIMELY DE CISIONS

Background Assumptions on Participants and Structue Project A: Background Assumptions on Participants and Structue Project B:

Determination of the Number of Project Group Pgints = Individuz | Determination of Secondary Coordination Interfawéhin the six close |
Parties Involved: Project Subgroups:

Airport: (17) Internal Interfaces — all active: (136) Airport Construction Management

Management Terminal, Management Airfield, Managemieandside (is guided by an internal process of decision figdbetween sub-st >-
Management ConcessiorAirport Operations, HandlingSecurity, Fir structured airport divisions):

Brigade,Construction Management Building, Construction Mgeraer — Airport Internal Divisions ¢)
Outside, Construction Management Technical Systems; Airport Decision Active Interfaces 1

Airport sub-sub-structure internal interfaces:
Management (4)Operations (2)Security (2),
Construction Management (3)
- Airport Internal Div. Interfaces: (6+11+15+3=26

Consultants: (15) Internal Interfaces — all (18%ictive: (95
master planer, transport planer airside, transpganer landsid

General Designer Master Plan and Transportation

— Internal Parties (3) Interfaces total ?3)
Execution of works: (11) Internal Interfaces H&b) — active: (27 | General Contractor Building
construction civil building, civil airside, civilandside, fagade & rot — Internal Parties (9) Interfaces total 6) 3
internal construction, HVAC Systems, water systemswer suppl General Contractor Outside
information systems, transport systems, baggagelihgrsystems — Internal Parties (1) Interfaces total )

Table 2 Complex Airport Project Communication Integfa
— Comparative Project Example — Terminal + Airsideandside Development

Without adequate project structure the proper ssremd cross checks on the decision making praresbs
its completeness through various stages are abasedta rolling expansion and reevaluation procdss o
specifications and expectations sets in. Desigmgédmsm from “after thoughts”, intermediate technatadi
developments, or operational reorganizations,veiltbe introduced throughout all project stagesto@nd
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through the construction. There is no fixed desigd agreed overall deliverables and expectatioaageh
constantly. In the end — as any baselines to chgainst have been completely destroyed — theréhigha
potential for all parties to be dissatisfied, analylve meet in a last unproductive step —in court.

Faulty organization and missing project structua® cost enormous sums of money and steal valuable
development time and passenger satisfaction froraiguort. So an effort to quantify this problem mse
justified. Strictly from my personal empirical exjmnce | tend to come to “ball park” fitting estitizas
(£25%) for some decision metrics on this organizatmoblem by using the following estimation
approaches to quantify the effects of project ogion and structure:

« The yearly organization caused cost estimate onesfla project can be estimated as ~0.5% of the
original projected cost estimation for every 10igien active interfaces - every year cumulatively

« The estimate of time schedule overrun (as comparadast track schedule) for the total project can
be estimated as ~1 additional month per every mecigctive party above a limit number of 10
decision active parties and a project duration ofenthan 1 year.

« The risk of the above two event occurring can lienesed to be directly proportional to 1/10 of the
number | of total number of communication interaeeth a maximum at 100%.

Applied to the above example in Table 2 this result
for Project Aiin :

« an expected annual cost overrun of ~11%
or projected on a 4 year project a cost increasedsn 34% and 56%.

« an expected total time overrun of 33 months
or project on a 4-year duration a delay of betw2gand 41 months.

« arisk of an organization caused cost over ruinog schedule overrun occurring of ~90%.
for Project B in :

« an expected annual cost overrun of ~0.8%
or projected on a 4 year project a cost increasedssn 2.5% and 4%.

« an expected on time delivery.
« arisk of an organization caused cost over ruineg schedule overrun occurring of ~15.6%.

So on Terminal-Project B with a probability of 84k organization caused cost increase is well withé
limits of standard uncertainty at the project kafk-decision stage (feasibility study) ef 25% on an outline
cost estimate and even within the limits of a cttasts construction cost calculation ef5%, and it will
deliver on time.

The Terminal-Project A however will, with a probi#lyiof 90%, go widely out of control cost and timése
and can be expected to be way outside all stanaithical estimation boundary parameters that were
envisioned at the time of project kick-off by thigpart management.

However — all the above decision metrics on orgtion structure are developed purely from one pesso
limited experience and are accordingly to be careid so limited in their generalization at thisdim

There is always the demonstrable possibility tivainea complex project of low structural definitiby the
investing client develops its own internal struettirough the leadership qualities and creativetfikty of
key project personnel.

6 AIRPORTS OF THE FUTURE

Air transportation has been for the last 60 years$ still currently is a booming growth industry -ttwon
huge Achilles heel: AIRCRAFT FOSSIL FUELS. Overailtports and air transportation have been growing
worldwide on an annual basis by 5% regardless leéroeconomic cycles and turns for six decades. This
stabile growth has provided especially the airpodustry with the wherewithal to be at the foretranf
technological development and architecture.

As the limits of availability of petroleum becoma®re apparent this industry as a whole faces a very
interesting future development. No other indussycurrently so dependent on this one energy source
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(petroleum) as is the air transportation industat present prices the costs of jet-fuel are aghmtyu30% of
all flight related costs of an airline.

On the other hand all our economies worldwide aineriently dependent on the ability to transfer peapd
goods around half the globe within 24 hours if nbed A collapse or even a significant reductiortro$
transportation system would have enormous repamngssn all aspects of economic life worldwide. Who
world regions depend by now in their livelihood thie ability of millions of tourists to come and ivithem
each year — and many of those regions are nopasiiion to easily survive without this industry.

So while the challenges are great, so are the tivesnto keep air transportation functioning in theure.
For airports — as one of the more flexible partthefsystem regarding immediate energy and envienitah
choices — this means that in all probability thelt be asked to carry a large, possibly disproporditely
larger, part of the changes to develop a sustanaiol transport industry in the immediate and nmidte
future. At the same time airports in many waysarige well under way on the route to sustainabilitiany
easy and some rather complex synergies have loag Hetected and developed at least in showcase
examples at individual airports.

At present however these individual efforts, ideasl developments are sprinkled far and wide over th
continents. While these projects usually get somposure in the industry at the point of initial
implementation the exchange of operational expeeeand, often more important, of decision making
criteria for future implementation is more a gamelmance and circumstance than industrial markedimdy
communication.

Especially regarding the underdeveloped field stanable energy use and regenerative energy produc
on airports, there is a dearth of comprehensivelymiled information for the airport owner and opera
faced with the next step of upgrading or expandi®gr buildings and facilities. Urgently needed idem
making metrics have either not been developed iyaeed to be compiled and applied to the specid ch
airport application.

It should therefore be considered to initiate sgagc working groups and information exchanges kinaig
the knowledge of modern sustainable energy systamisthe state of the art passive and active bigjldin
architecture into the airport community. Airport magers need instruments and reference points page
decisions on sustainable technology applicableh&ir tdiffering scenarios and diverse locations iangn
countries.

A synergetic research project with the aim to comalihe knowledge of energy engineering with thétyea
of airport infrastructure in Europe and test foormamic viability of implementation under variousesarios
of energy and emission pricing should be initiat®ldould you agree with this idea, and feel you @¢duing
value into such a research project please do rsitale to contact me.
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1 INTRODUCTION

The city of Brno, the Czech Republic’'s second lat@idty, is the metropolis of the South Moraviargke.

On a macro-scale, it is a part of the Berlin — Beag Vienna — Bratislava — Budapest developmerst axd
inside the CENTROPE Region.

The city’s unique position in the European conisxinderlined by its location on the flow line ofd of 30
selected EU transport projects — Trans-Europeamspat Network (TEN-T). Brno is one of a few
European cities appearing on the lines of two e$éhprojects.

The redevelopment of the Brno railway junction, kesed under the title of EUROPOINT BRNO, is a part

of a broader government program of modernizatiokeyf railway junctions and stations on the lines of
transit corridors, which is one of the current istveent priorities of the railway transport devel@miin the

Czech Republic.

%bllr1 | - _ ) — O Hambumrg

.ﬂ\rns'tqrdam X—BC flin Pozman
o]

Hanower

London 4 :
O

‘Brusse|

Cologne
Legend
- Proposad roes I and W
O th mutimadal coridor
I o -
: Fans Strasbourg
I -
e [ 9
) Geneva 3 g T
Euraregion CENTROPE o Ljubljana o
Lyon ; Milan S O Arad
o =y WL Zagreh Bel d
o o ¥4 elgrade
L Vefice ° o

Picture 1: Brno within Europe

The Brno railway junction redevelopment projectresygnts a unique chance to use this redevelopmmeat f
sophisticated urban development in the central soathern parts of the city, which will become an
important city development zone in the 21st centditye objective is not only the modernization of th
railway traffic through Brno and the constructidramew station as a principal transfer point fibtygpes of
public transport, but also the development of thgtlsern part of the city. The development in tisa has
stagnated due to the long-term unresolved isstleedBrno railway junction redevelopment.
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Picture 3: Present sttus quo of the EURO aa;iia

2 HISTORY OF THE BRNO RAILWAY JUNCTION

The Brno railway junction dates back to the yeaB9.8when the first railway line to Breclav was
commissioned, thus enabling a train connection ieniva. The line terminated in the area of the ttsday
main railway station. A major part of its bridgeeo\the river Svratka has been preserved to theptresy.

Twelve years later, in 1851, a northern line wasught to Brno from Ceska Trebova, which provided a
connection from Brno to Prague. At first, the litleeminated perpendicular to the original statioiidiog;

only later was it connected to the Breclav line &mel current station building was built, situatéohg the
line.
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Picture 4: 1839 — Brno — Vienna — the first railvilmyghe Austro-Hungarian Monarchy

Later in the 19th century, additional lines wereught to Brno from Strelice (1856) and Prerov (1)8@&d

a connecting line was built between the ,lower'tistaand the main (the ,upper”) stations in 1870rtker
lines followed from Tisnov (1885) and Veseli nad feleou (1888). This complicated situation was made
even worse by the uncoordinated construction ahg&lto industrial plants in the 19th and 20th udes.

After WWI, the history of the Brno railway juncti@ontinued with the construction of a marshalliagdyin
Malomerice (1938) and a new line for Tisnov (19398)the 1970's, a two track through line for fretigh
traffic and a container transshipment yard in Hétarspice were built.

2.1 Brno railway junction redevelopment history

The Brno railway junction grew in chaotic consedusteps, and further issues arose. These concerned
namely the utilization and connecting of the ard@@ent to the Brno railway junction (hereinaftetied
“ZUB" — the commonly used Czech abbreviation).

The construction of the station on the southem laitits (outer fortification belt) in the 1830’sennt the
founding of a new southern rampart regardless pieawisaged further city development.

In the 1920’s, the main issues to resolve werenddfiwhich became groundwork for the terms of efee
of competitions and proposals for the city develeptrsolutions:

« insufficient capacity of the main station and iispaitcher building,
« ramification of the lines in the city area,
« age of most railway facilities,
« low capacity of the shunting yard (for passengaing),
« constrained space in front of the station, and
« development of the city’s southern segment.
The first urban planning competition for the sadatiof the railway issue in the city was announcetig24.

The outcome of another competition for a “Genertaldsup plan of the city of Brno* in the year 19%as
the recognition of the fact that the relocationttué passenger station was inevitable, and thabuiid-up
plan, i.e. the ideas of the city development, cauddl be treated separately from the set of issfigheo
railway and the station. At that time, an idea appé that the area of the current main station ldhoe
abandoned and a new station should be build imtbe of the so-called ,lower station, to the sootthe
current station. In the post-WWII period, a newtistawith a vast redevelopment of the railway juoct
appears in all master-zoning plans from the ye#&%56,1 1970 and 1982. The idea of building a new
passenger station outside the area of the currait atation was not only picked over from one pian
another, but it was always examined and assesstx ientire urban planning context. The conclusimins
these assessments always reaffirmed the previchsisen concept of the railway junction redevelopmen
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For that particular reason a two track through fiorefreight traffic was built in the 1970’s as r@mifework
for the future solution to the railway junction exelopment. Subsequently, following the ZUB
redevelopment concept, the Prior department stodetlae Zvonarka central coach station were buik; t
redevelopment, however, did not continue any furthe

The issue of importance of the ZUB redevelopmentHe city was re-opened only after 1989, in thdeava

of political changes in the Czech Republic. Inykars 1990-1991, a joint commission of Ceske drahg,

(the state railway management company), the thelergeMinistry of Transport and the City of Brnoithv

the participation of foreign experts, assessed @giions for the positioning of the new passengatian,
elaborated into eight technical drafts. The seteaiption with a new relocated passenger station was
recommended to be included in the new Master ZoRiag of the City of Brno. In 1994, the City Assdynb
approved the Master Zoning Plan of the City of Braod reconfirmed the concept of the ZUB
redevelopment, which became a foundation stonehfersolution of the railway transport development
concept and the related city development concept.

3 BENEFITS OFT THE CURRENT CONCEPT OFT HE RAILWAY J UNCTION
REDEVOLPMENT

3.1.1 Benefits for the development of Brno:

« The opportunity to develop the central zone andatljacent area to the south of the city centre

« Development of the public transport system in tie c

« Completion of the Brno ring road as an importaetent of the historical urban planning structure
« The opportunity to complete the city’s transporvem system

« Inclusion of the River Svratka and its wharfs ia thevelopment of the city

« Improvement of the transport accessibility of Bamal the region (a comfortable transit hub)

« Range of modern services within the new railwagi@iacomplex

3.1.2 Benefits for rail transport in Brno:

« New high-capacity passenger railway station in nézdl parameters that allow the creation of an
integrated transport system

« Non-conflicting connection between high-speed lirieereby strengthening the role of the city and
the region within Europe

- Simplification and reduction of the entire raildkasystem within the city
« Improvement of the transfer options between radl lams transport

« A priority during the construction of the new statito preserve the unaffected operation of the
existing railway station

« Reduction of time losses when passing through the Bailway junction

3.1.3 _Benefits for the Czech Republic’s railwayteys

« Construction of a high-quality railway junction apart of the Czech and European rail network

« Completion of the modernization of the 1st railwayrridor without affecting the existing Brno
passenger station

» Acceleration of international traffic on the 1siweay corridor and on other routes

« Creation of technical groundwork for the develophwithe integrated transport system in the South
Moravian Region including cross-border links

« Reduction of state grants for passenger rail tramss a result of the increase in quality and dpee
of transport through the Brno railway junction.

« Possibility of multi-sources financing of new ragystation construction

2|
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4  URBAN PLANNING ASPECTS OFT THE RAILWAY JUNCTION R EDEVELOPMENT

4.1 Development of the southern segment of the ciily the context of the development of the city as
a whole

Brno has in effect completed the development of a@teas in the section from Bosonohy through
Kohoutovice, Bystrc, Sa§ice and Lis to almost its maximum possible development extdts.
continuation would mean the degradation of the nahtoity belt and high levels of investment intaeth
construction of public infrastructure that woulddodensive in nature. On the other hand, developimeahe
other direction, which has been blocked for mangryedy protection to agricultural land, flood pkin
technical networks, etc, offers, despite all thdigdtations, great opportunities for the concerdtht
development of all the basic city functions, amkéid to the regional context as well. The basiméaork

of this development consists of a proposed netwbtkansport systems with preferential rail-basegional
transport. The current pressure exerted by invedtorthe south of the city along its southern baupd
signalises their interest now and in the future.

For Brno, this would mean the preparation of caadd for the gradual completion of the southerrt pér
the city, completing the segment stretching from listorical city centre, through Komarov and te thute
of the large outer ring road in Horni HerSpice réfyy creating a new urban planning structure. il

seamlessly connect to the existing structure ohil®rical centre and the completion of the Brimg road

idea. The City of Brno will thereby make use of théque opportunity to raise the level of a larget®n of
the city to the benefit of citywide and regionahétions, thereby creating a new and attractive al@se to
the centre of the city. This will all allow the melopment of the ZUB, which is linked to the reltbon of

the current passenger station to the south okistieg site.

4.2 Development of the southern segment of the city

Today's area (134 ha in extent), with regard to tedevelopment of the ZUB, does not reflect the
importance that it has thanks to its positionslsituated in the central area of the city, ardirsctly linked

to the historical city centre. The current conditiof the land and its overall temporary usage eaisira
result of the long-discussed, prepared, but alvagsponed ZUB redevelopment.

The construction site is an area that lies betviertity centre and Komarov and is marked by 150 yef
chaotic expansion of the railway and the constouctf mainly temporary storage, manufacturing psemsi
and residential units relating to the railway. Tdrea is affected by the uncertainty surroundingZb®
redevelopment, and this is reflected in turn in timeertainty of the property owners. The area can b
described as one large temporary unit and the mndmndition of the area is also reflected in there
falling number of permanent residents.

At the end of the 1970's, the Prior (today Tes@&padtment store was built here. The most extengivan
development intervention in this area was the laige clearance of part of Komarov and the coostm

of the Koméarov housing estate, including the rettoion of the Hnevkovskeho and Brnenska Streets
using the parameters of four-lane traffic routesiclv completely destroyed the historical urbancitme.
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Picture 5: Relations scheme in connection to ttyeceintre

The basic requirement for the intensive usage efdtea in accordance with its social and economic
importance is the creation of conditions for thevrdevelopment of this zone in a natural demographid
socio-economic composition of its inhabitants. Thigans that at the same time as the planned new
construction it will be necessary to increase thractiveness of the area for private and publegiment.

Between the Tesco department store and the Zkareentral bus station the successful reconstimuctiahe
former ,Vankovka“ premises has been carried otictv since 2005 has formed a new notional gateway t
the development area to the south of the city eefithey were originally industrial premises, whighre

left to fall into disrepair over several years, drae now found a new use. Today, it is used farrercial

and cultural purposes. In place of the original nfacturing plant the new ,Galerie Vankovka“ shoppin
centre was established, and it has been possibieliade each part of the historical buildings e thew
plan. The former engineering plant underwent ceteplrestoration and serves today as a gallery of
contemporary creative art and the reconstructeitesffare once more used for business purposes. The
revival of this area has also changed the imprassiaistance between the future railway statiod tre
historical city centre. Formerly the route from thes station to the centre passed alongside traicter
factory and seemed to be longer than it actuallyTsday the Zvon&a bus station and the ,Galerie
Vankovka“ and the linked Tesco department storenfar functional belt leading to the city centre,rgo
which further development continues in a cohereitiyu

Not long ago, the headquarters of the Land Reg@Bffice was built here, and currently a hotel afitce
development is being built. The increasing intergsbwn by investors confirms the propriety of the
proposed plan for the development project for tedevelopment of the Brno-EUROPOINT railway
junction.
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Picture 6: New South centrum - view from the south

Urban planning

The redevelopment of the railway junction in itspdaced position will simplify and reduce the
entire rail track system within the city to the bénhof the development of the central and southern
parts of the city. This will have a direct influenon the increase in quality of the urban enviromme
and an increase in the economic value of the area.

When constructing a through station, there is aévine problem simply called “in front of and
behind the station”. Even when making efforts tanplthe southern entry to the station from
Komarov so that it is equal to the main north emtea i.e. from the historical centre, the valu¢hef
property between the historical centre and the siavon will certainly be higher than the value of
the land behind the station. This fact plays anargmt role in the economic deliberations of the
entire ZUB redevelopment project. The City of Br@eské drahy (Czech Railways) and the Czech
State are jointly the owners of more than 70% eflénd that will be affected by the planned ZUB
redevelopment. It stems from this that the yielaenf this land may, in however small a manner,
contribute to the overall budget for the recongtancof the area.

The area of the land in question together withZb® redevelopment is 134 ha, of which 58 ha has
been reserved for development purposes. The magirihe area consists of mixed-use land, which
consists of 31% of the total area of the land. dlewing Table 1 list the areas of each function
present in the area.

On the site of today’s railway station there on@swa promenade, which formed a part of the green
belt surrounding the fortifications from 1816 ondsr The embankment, on which the existing
passenger station was built, will be used to cotagtee Brno ring road, which in the zone planning
and character of the city is one of the most ingoarelements.

The new part of the ring road should be completgedbdaldings of a metropolitan character set in
green areas, which will thereby return after aneabe of two hundred years. The protected
buildings of the existing railway station will alé@mve a metropolitan character. The differences in
level between the historical centre and the arethéosouth of it will be used for underground
parking with a total capacity of c. 2000 places.
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Picture 7: Seccion of the Master Zoning Plan ofGlitg of Brno Table 1: Areas offered as suitabledevelopers

On the site of today’s railway station there on@swa promenade, which formed a part of the green
belt surrounding the fortifications from 1816 ondsr The embankment on which the existing
passenger station was built, will be used to cotagtee Brno ring road, which in the zone planning
and character of the city is one of the most ingoarelements.

The new part of the ring road should be completgedbdildings of a metropolitan character set in
green areas, which will thereby return after aneabs of two hundred years. The protected
buildings of the existing railway station will alé@mve a metropolitan character. The differences in
level between the historical centre and the arethéosouth of it will be used for underground
parking with a total capacity of c. 2000 places.

The passenger rail route from the existing statiioAidenice will be decommissioned. The corridor
left behind will be used for a new urban radiald@gth buildings on both sides. The new boulevard
will lighten the traffic on Kenova and Cejl streets and the area will become mressible.

The tracks from the decommissionete®v line will be removed and used for other pugsos
Closing this line will significantly simplify theanstruction of the large city ring road on the tigh
bank of the river Svratka.

Other areas will be used for new development aéeroval of the tracks, particularly of a sporting —
recreational character in the area, which willibkdd to the green corridor along the River Svratka
In this area, it will be possible to place an egtea sports-recreation area of a regional impoganc
with good quality transport links.

Currently the majority of tramlines are routed arduhe existing main railway station. Only one
tramline passes through the area to the southeofditway station to Komarov, which to this day
passes by the Zvofka bus station, which will make transfer to citybpa transport more

complicated for passengers. Similarly, in the dhesie is a deficit in other technical infrastruetur
systems. The EUROPOINT project assumes the coropleti the tramlines to the new railway
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station and their continuation southwards. As pairtthis project, the necessary technical
infrastructure allowing the development of the $abentre will also be commissioned.

Picture 8: Volume Study visualization of the EUTARD site area

4.2.2 Timetable and stages of building work

The redevelopmentredevelopment process of the B
railway junction - EUROPOINT was begun in May 200
when the land zoning decision “Redevelopment ofBheo
railway junction” entered legal force. It is expsdttthat the
new railway station, abandoning the existing raflas, will
be in operation by 2015.

The ZUB project is divided into several rail andbam
infrastructure projects, which are interlinked itages
according to scheduled schemes, which are showthen
table below.

Part of the ZUB redevelopment is the constructidn
backbone transport and technical infrastructureichvhvill
integrate the land in the structure of the city.eTl \
development of the building plots is subject to tt b, Wy
construction process of these buildings.

i

Picture 9
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Location Vacant from  |Development conditions
East of Nové sady Street, west of Gal
STAGE 1 \ankovka shopping centre 2006

Table 2: Stages of development

5 CONCLUSION

Due to its extent, the redevelopment of the ZUBrie of the most important priority development potg
in the city, because transport is the alpha andtiega of the development of each city and itsoregi

The complete reconstruction of areas around railgtayions is today being carried out in many other
European cities (Vienna, Stuttgart, Lyon, Marssilleille, London, etc). Similar historical backgrals are
not the only common features of such reconstrustibmalmost all cases, such development came asoat
result of peripheral neglect in the area surroupdhe station, as in Brno. They are for us insjmret
examples of successful co-operation between thécpabd private sectors both in their financing and
their implementation.

The key to the success of such projects are timdis Ito a high-capacity interchange hub, which will
automatically provide a constant movement of pagsen and a supply of potential customers andtslien
Because it is such a highly attractive site in tiear vicinity of the historical city centre, it Wwibe
commercially attractive mainly for private investoilhe construction of a modern railway statiorBino
will be the first important event from a list oftsequent and logical steps in the revitalizatiothef South
Moravian transport system. This together with othitdings and the related development of the harid
help to gradually lend the city an image of an inyat city at the centre of Europe, to which wel ail be
happy to return.

Cities that, together with their regions, are sgsfid in the complex competition between otherargj will
have a future within Europe. Brno has a unique cbao make use of the envisaged railway junction to
increase mobility between cities and regions,

The regeneration of derelict land and its intensiggelopment within the city will thereby also stg¢ghen
the prosperity of the city and the South MoraviagiRn.

6 SOURCES USED:

Derived from materials on the project availabl¢hatBrno City Hall, Planning and Development Departinand the project
website: http://www.europointbrno.cz/index.php?riss6299
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Landing an airport?
Airport development and strategic land use planningn the EU

Mariélle PRINS
(drs. M.E. PRINS, Prins Development Consultants, Awehlaan 34 1650 Beersel Belgium, prinsdc@telenet.be)

1 ABSTRACT

Most of the world's largest airports are situataddensely populated metropolitan areas and both the
metropolitan agglomerations and the internationmpoats, are characterised by excessive growth.
International trends and structural changes inaiation industry will need to be accommodated llgca
keeping in mind that the (future) accommodatiorcigfl aviation is strongly linked to the acceptatyilof

the developments at regional and local level. Téleates on noise, safety and health tend to evalee i
debates on “acceptable” limits. Planning policiéiemthus actually deal with implementation of gigoort

and airport-effects, instead of addressing theegia planning issues.

The debate on the future development of airporthétropolitan regions is an illustration of the \gnog
dualism between administrative space and econopaces within these regions, as Friedmann (1995)
noticed; A growing social schizophrenia resultingni the double covering of, on the one hand, region
societies and local institutions, and, on the ottaard, the rules and operations of the economiesyat the
international level. This leads to the questionti/Which goals, to what extent, by whom and on Whiase
can spatial planning in these cases be done, aighwhportunities for sustainable economic develepm
can be created?

This article is structured in three parts:

« First the trends in the aviation industry and igea for future capacity are outlined. This sets the
framework for the potential spatial impact at amduad airport sites and shapes the investment
strategy of airports and planning authorities.

« Secondly airport planning is discussed. More ofterm not the consequences of sector policies and,
obviously market forces on space are more impottsart the actual economic or spatial planning
policy. A distinction is made by airport planning @one by the aviation sector itself and the atgpor
as object in state-of-the art of planning policsoss the EU. There is a tendency to address land
side development through institutional channelshef aviation sector. An example is the Airport
Package of the European Commission.

- Thirdly, and concludingly an alternative framewaskpresented by means of which one can assess
the stakes in the planning debate on the territoréertion of airports in their regions.

2 AIRPORT SITES: GROWTH AND IMPACT

Capacity needs and the financing of airport capacit

The European air transport industry has seen tiveude for air travel increase three-fold between01&8d
2000, and is set to double by 2020 (ACI, ATAG 2008)general rule of the thumb is that the air iaff
growth is in line with world wide economic growthut just a few (2-3) percentage points higher. Moah
been said about the link between worldwide GDP tiipwhe fact that more and more of this growth is
realised through international trade and the rdlawation. Aviation is not only a necessary indudo
enable the growth of the tourism industry (the dwite fastest growing sector) through the shipnoént
passengers, but cargo, and especially high valudfigk cargo plays a pivotal role in a globalisedmomy.

Within the European Union the growth of aviationsisch that there is an looming ‘capacity crunci’, a
insufficient capacity to accommodate the air trafffrowth in the longer term (European Commission,
2007)! Even for the technically well-planned airportsistmeans that capacity limits are never far away.
Airport Council International (ACI) forecasts apital expenditure of €8.1 to €8.5 billion per annuntil
2015 needed for airport infrastructure.

! The prediction is that there will be a shortagecapacity, even when all current projects are implet@d. The capacity gap is
predicted to be most serious at the largest agpdhese airports accommodate for the largestobdinie intercontinental traffic and
have a feeder/distributor function for the Europeatwork of air linkages.
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2025 forecast capacity need and gap

h}" Euro pean alrport SBngﬂtS
(# movemeris per hour)

O Capacity gap 2025
[ Significant capacity | @ Available capacity 2025

gap at large airports |
o

T

airports segmented by capacity level
{ # movements per hour)"

Figure 1. Forecasted capacity &urocontrol, ACI 19-06-2007)

Additional capacity will increasingly need to benfled by airport authorities themselves. Basicalygaat
authorities have two ways to increase revenuesthéaaeronautical or via the non-aeronautical digtss
Aeronautical revenues (mainly landing fees and essions) remain the largest revenue source, bist the
share in the total operational results is dimimghi

Airport charges in particular are increasingly ebjto stringent regulatory policies. On January@68 the
European Parliament voted a Commission proposahligeort charges. The legislative report sets out
common principles for levying airport charges atr@aunity airports. The directive applies to airpassh

an annual traffic of more than 5 million passengérforesee more transparency on the calculatiothe
charges set by airport authorities and the impleatem of a national regulator with a controllingittion?

Although in some countries (ex. Spain) an increas@rport charges can be expected; it will noterothe
total capital expenditure needed to finance addlitianfrastructure (ACI, 2007). Moreover the aenttical
revenues are vulnerable to market swings; evekastiie Gulf War or 9/11or a worldwide recessionehav
direct impact on traffic volumes, and thus on lagdfees. Although these effects prove to be temibpra
the industry always shows a resilience and retuonshe predicted growth figures, it underlines the
importance of non-aeronautical revenues to airgatthorities.

The percentage of non-aeronautical revenues ieerEtJ on average between 40% and 50% of the total
revenues. Following the example of the Schiphol uprave divide non-aeronautical revenues in the
consumer related revenues (parking, concessionféeastail contracts, management and advertisarg)

real estate related. The latter encompasses revémue rents (including ground rents), sales, ezt land

for development and the fair value gains or lossesproperty. Real estate development has proven a
profitable activity for Schiphol, accounting ovéretpast years for the largest increase in opesdti@sults

per book year.

% The European Parliament introduced at the date@tiigy a new amendment saying: “The airport manabiogy may pre-finance

new infrastructure projects by increasing airpbrges accordingly...” This sparked reactions frortiltbe ACI and the airlines, in
particular the International Air Carrier AssociatidACA). ACI would have liked to see another tydepolicy, rewarding airports

that address capacity problems rather than addosuptrolling regulator. ACI states that airport siganot necessarily indicative of
market power; airlines are at many airports the idant party, able to strongly negotiate the termdeax which they operate.

On the other hand IACA responded that the relatietween the deregulated airlines and the monojmoésport service provider
needs rebalancing. They believe the possibilitieeying charges in order to pre-finance infrastnuetgives airports the possibility
to start building while shifting part of the riskito the airlines. The vote, according to IACA, fuatlequals grating the airports a
blank cheque in respect to the choice between glestill/ dual till business model. As airports @ap more non-aeronautical
activities via retail and real estate, airlinesiugtidoe able to benefit from these activities (gatedt by their passengers) through
lower charges (single till model).
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2.1 Opportunities for airport sites: airport cities?

Over the last decade we have seen many airporeptmarise that focus on the development of raatees
The airport city concept seems to be prevailinthatmoment; similar terms like aérovilles, aerotloges
and airport regions are coined at regular intervallat evidence do we have of airports in this eegpIn
the early days of airports, the 1950s, people canagrports to watch planes take off and land anddt in
elegant restaurants. During the two decennia thiawfed, air travel became less exclusive andttaidition
waned. Airports became transit-points. More regeatitports re-develop into multiple function cestre
destinations for mixed-use. To illustrate somehaf &above, some tangible examples on the stagespofta
development and the type of firms you can expetbdate at the airport are summarised in a schénag
Fraport uses for its development (see figure 2).

The combination of the overall spread of the urfield and the increase in volume of employees and
passengers facilitates the development of airgowsrds airport cities or regions. The mix of aities and
services is less exclusive and than at the airpdrtie 1950s and more like an urban developmditte
revenues per square meter tend to decline theefuatvay the location from the core of the airpeart (
similarity shared with many urban centres). The Brjiish airports tend to obtain a high level ofnro
aeronautical revenues per square meter. This tf mhre to the relatively small size of the UK airfs.
Most mainland European airports, some exceptiomdealor example Zirich), have much more land
available. The major EU-airports outside the UKaitbsimilar or higher levels of non-aeronauticalergues
per pax but (still) need more square meters toeaehthis. It is generally assumed that there thHroug
densification and diversification at airport highevels of non-aeronautical revenues can be gertk(Binoz
Allen Hamilton, 2007).

The local economic impact of airports has beenexilip study ever since the debates on the negessit
additional runways, terminals and night flightstad. To offset the negative impact of air traffiowth, the
aviation industry has underlined the economic bene&d society. This means that many studies ua&ert

in to measure economic impacts are designed toepaomaximum impact, in particular via the use of a
multiplier to calculate the spin-off effects. Bywan accepted figure for the economic potentiabof
international hub airport is estimated to be in ¢ihéer of 1.000 jobs per million passengers and2000
jobs per 0.1 ton cargo (ACI, 1998; York Consultiagp9.

This figure is the average of the impact measuredral larger airports in Europe. However, afterittigal
expansion phase of an airport an optimum is regachechumber of jobs created per million passengts
start to decrease. The internal efficiency of tivpoat platform, even by sufficient technical capwacis
increasingly optimised. This means that a largeantjty of persons and goods can be handled without
creating the impressive external economic effacis fthe begin-period, and thus slowing down therewf

the direct effects. Simultaneously the number whdi at the site multiplies, profiting of the volusnthat
transit the site. Over time the larger traffic vokes permit the localisation of more and more iradisnd
derived economic activities. The spin-off effectaristo increase. In other words, a ‘location’-gfeld is
passed; the airport becomes an interesting loc&dionon-air traffic related activities. Figure 8nematises
this development.
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Figure 2. The importance of real estate to airpitytdevelopment; the Fraport concept (Fraport,2007
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Figure 3. Direct, indirect and spin-off effects otiene (Button, 1995)

When the spin-off effects start to multiply, manyna parties consider that they have an intereshén
airport’s development than in the initial developrinstage. The development of a commercial airfgoitieén
determined by four factors: the flows of passengeis goods, the agents that operate within thewjrihe
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nature of the airport as productive and busineswemgor unit and the physical, social and economic
environment in which it operates (Betancor & Rermel999).

Although the underlying driver for growth in ther@ort area remains the activity of the direct ecoimo
actors, the aviation business, the situation foradure airport has changed significantly. Airpartherities
themselves are no longer mere transport suppligréub-fledged economic actors. The airport sieused
by groups of economic actors, including the airparthorities themselves, for indirect and derivedn®mic
activities that are not necessarily directly linkedhe transportation by air of persons and cargo.

airport size

!

Air traffic growth n pax per vear (%4)

Employment growth per million pax

Acceptance level of health/environmental nisks
Expansion: Maturity:
‘splendid

3 . 4 ‘economic svstem’
izolation era

time
—_—
Now ?

Figure 4. Airport growth and its effects over time

The forces at work once an airport transforms frrfacility to an economic system are complex and in
contradiction (such as the development of housimgurad the platform) and furthermore economic
geography theory suggest that the essential featuiies attraction lies in the concentration of aage
diversity of economic activities at one site. Tharinsic ‘platform’-value of the airport lies insit
complexity? The review of the features of and trends at aispoeveals that when airports change from
transport node into a full-fledged hub, they seemcome at a turning point; they transform from an
infrastructure facility to an economic system.

As long as an airport remains but an airport, thlesr of the different actors are clear: Airporthauities
provide the infrastructure capacity, airlines gnéea the transport of goods and persons, the differ
governmental levels proscribe operational standéedsironmental limits, controls, landside acce3s)is
period of airport development can be labelled ‘sgié isolation’, meaning that every actor has de rand
interaction is purely on functional issues (ADPIMir, 2001). The actors do not need to spend ntnch
or budget in justifying their actions or strategid$hey can do their jobs in relative isolation twet
surrounding territory as long as they fulfil thegchnical requirements and do not compete with agtytres
as office or retail locations.

This all changes once an airport reaches matutigyairports location becomes an economic, anernaes
extend urban centre that competes at least witkr odgional centres in the office, retail and tmeaextend
even housing market. We face a situation where el rfer infrastructure expansion coincides with the
increase in territorial claims (of firms, publictharities and the general public). The developnana
commercial airport is not only determined by then$ of passengers and goods, but also and incgbabiyp
the agents that operate on site.

The airports territorial capacity then moves froeing a supply factor, and concern of the airpothauty,
to a concern of many. In this sense the issuerdfdgal capacity turns into a planning issue, ttea of
planning being the challenge on finding ways inchhgitizens, through acting together, can managi th
collective concerns with respect to the sharingmdce and time (Healey, 1992). As the Dutch Sdienti
Council states (WRR, 1998)Spatial policy is more than just accommodatingistat phenomenons that

3 See also Porter, 1999 on value chains and the tanpe# of platforms.
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can appear as autonomous features...Spatial polieg dot only concern the decoration of physical spac
but foremost deals with the intertwining social ag& This fact renders the solution for spatiallppems
complicated; one cannot just redistribute the rexgbilities’.

3 AIRPORT PLANNING; THE END OF THE ‘SPLENDID ISOLAT ION ERA’

Airports are no longer the mere providers of initasture for airlines. Not only has the charactieaigorts
changed, also the business drivers for optimishegy Ibcation value of the airport site have changed.
Developing airports as economic centres places tmmlly at the heart of regional and national ecuin
and spatial planning policies. Airports and airptet/elopment are one of the major dilemmas, onthef
issues on which a conflict of interests emergesmmihe&omes down to the formulation of a longer term
spatial planning policy.

The term airport planning covers in general both phanning of the technical facility as well as doter
master planning. In order to see clearer the tenpom planning will be used for the planning ofezhnical
facility (with economic spin-off effects) operateg an airport authority. Spatial planning concepo$cy-
making whereby across the European Union the mindirg plans are produced by local governments. To
divide between the different forms of planning, wge the following definitions (Ineco, 2006):

- Airport master planningThe planning of the airport infrastructure ang-daut (including the real
estate component), as done by the airport authority

« Spatial planningtn order to operate a commercial airport or to ttgyether uses at existing airports
inevitable planning permissions and operating kesnare required. We enter here the realm of
spatial planning; Plans that are prepared by thporesible public authority as part of their spatial
economic and social policies. These plans can hdegally binding status.

Airport planning traditionally focused on the airptay out plan. It covers providing the adequaeilities
based on the technical requirements of successivergtions of aircraft, to terminal design includnetail
routing and gplan de massea map of the site where building volumes are repriesl. Off-site airport
effects are mostly published separately in the fofrplanning restrictions such as noise contourdeé¢d
ICAO guidelines and FAA- and other similar aviatimathorities published manuals on airport plantivad
included recommendations on issues like environaldntpact assessments and public meetings; but in
practice airport plans are mostly airport lay oaing with a medium term horizon (4-10 years). Threegsort
plans have in general no regulatory status butirat@e best cases instrumentalised in regulatoatiap
plans.

The original vocation of airport planning is tofful supply-function: the demand for air traveleds to be
accommodated on adequate infrastructure facilitreshe early stages of airport development therass
factors are adequate infrastructure accompanieth witsufficient reserve in available land for the
development of future infrastructure. In this eadiage of development the majority of airports are
considered public utilities. A recent example isrin airport (MUC) where a return on investment is
expected by 2017.

Flying an aircraft from one airport to the otheises a set of issues that have been subject téatigu In
its turn this regulation has a major impact on@itrplanning and lay-out. We can summarize the |egigun
that is in place broadly as dealing with:

a) the freedom of movement of goods and pers@iandardisation and harmonisation of technology,
information, but also of the types of agreementthvairports (as suppliers of infrastructures) ahd t
removal of any impediments obstructing the fresvflaf goods and persons (terminal design, healtess
crime prevention...),

b) the control of states over their (air-)spaite jurisdictional rights and obligations (setyithe playing
field of the bilateral and/or multilateral agreert®ebetween states, as well as market issues (@karslot
distribution...).

The international bodies that address these ismaeethe ICAO, IATA, Eurocontrol and the like. Ret&t)
directives, such as the decision to create a Siagiepean Sky (SES) or the discussions on theasise of
information that can be regarded as private ageequisite to access the US continue to changsetitiags
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for airports. The growth of civil aviation is intar words regulated by a constantly revised systém
standards and rules that set the conditions unbiethvgrowth of the sector takes place.

The capacity of airport infrastructure is supposedbllow the increase of the demand. It is therefonly
logical that any exercise in airport planning santith a thorough analysis of the network of aksid
connections, both from a regulatory and a commie(aidine strategy) point of view. To accommodaie
traffic in the longer run implies creating the atructure to deal with the European capacity drascwell
as a vision of the optimal use and function of ecdr airport in the wider airport network. Thrdugarious
channels (the ICAQO, privatised or commercially @peig airport authorities, the European Commisstha)
pressure to view airports as part of a larger airpgstem is mounting. This implies that the locagional or
even national agenda will no longer be the solditgg factor, airport plans will be obligatory haxto be
rethought at the international scale.

The European Commission announced in its airparkauge of January 2007 that the a much more efficien
use of existing capacity will be demanded. Pralficane could envisage a form of capacity checkerely
investments in a site will need to be measurednagéie impact on the system as a whole; a capaogsgct
assessment next to an environmental impact asses@aa).

However airport planning does not stop at techrstahdards and capacity issues, in order to grevirtit

for many, if not all airports is the public and gichl acceptance of this growth. In the words loé t
European Commission; we need a much better coatrdmof airport plans and land-use planning. There
a problem; spatial policy is no competence of theogean Commission, the ICAO, the IATA or any other
of the international institutions. The impact oéithregulation translates into planning restrictiat a site,
but this does not mean that they are the adequstieutions that try and deal with longer term pigg, nor
that they have a formula for reaching a optimaledigyment at a specific airport site.

Creating airport cities is in the end a local aff&ut in different words: airport city developmésntall about
creating an optimal mix of uses at the airport. ditere we enter the realm of spatial planning: wal dvith
issues that presume a sound strategic vision cditppert as a location in a longer term scenaritdayivill

the airport look like in 15-20 years from now? Tdigoort in its mature phase is a productive andrnass
generator unit and needs to actively influence Bnihfluenced by the physical, social and economic
environment in which it operates. Airport lay-omidaocation in the wider region are crucial elerséntthe
airport development strategy as well as spatiahrptay policies. This presumes a strategic visionthan
longer term development of the airport site. Ineotwords what is the territorial capacity of, thgimal mix

of activities at an airport site?

In planning policies of most European countriepa@its are not only considered an infrastructurdifac
but also as investment to attain social or econ@uals. Infrastructure facilities are seen as umsénts for
regional planning in order to attain targets thatpass a reasoning based solely upon efficiencythfer
transport sector. Infrastructure has, in this visi'structuring' effect on spatial and econonaieetbpments.

For example, the main airport of New York, JFK mnigional, is considered foremost as an infrastinect
facility, important for the economy of Manhattan. Howeweis not considered to be the ‘economic engine'
for the regional economy, nor as a spatial stririgueconomic complex. Contrarily, in most (althougbt
exclusively) European countries, infrastructur@as only considered a facility, but also an investimin a
more comprehensive social-political-economic dewelent process. The policy directed towards regional
development or policies with social and/or econotargets are strongly influenced by this ideaeétds to

an instrumental use of infrastructure facilitiesgmwernments of different levels.

Spatial planning systems in Europe share many comtrats, but there is no harmonisation of spatial
planning systems (Ineco 2005). Member States \aitehdifferent national or even regional systemsna@st

all Member States have a legally binding local laisé plan and some sort of national strategy quodir
planning. In all EU-countries some sort of perroit the construction or operating of airports isuieed, in
most countries permits must conform to plan. Themomething of a European trend towards a lessdibr
and detailed local land-use plan. Local plans msirggly drafted as visionary documents with a plan
attached, stating that developments that are nataxdicting the overall objectives of the plannpajicies
can be permitted.

Airports are, it seems almost a tradition, locatachdministrative boundaries. A general rule oftthenb is
that the further located from the city centre, ldnger the platform, with the exception of the m&guitish
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airports. What is off-site development at a Londinport might well be located on site elsewheree BF-
site airport effects are in general translated mtset of planning restrictions. Regardless the sizthe
platform, the effects of airports obviously transtehe local levet.In practical terms; a change in runway
use does not involve a revision of one local plart,several. This creates a gray zone since relgioraub-
regional level planning documents tend to lack leiguy power in almost all EU countries.

The other important consequence for airport devety is that, unless there is a strong national co-
ordination policy, the coherence between the varimeal plans can be and in many instances is sub-
optimal. This implies that contrasting the airpbusiness plans with the regulatory spatial plans is
necessary element of predicting future airport tgraent and the potential of the site. Some olagiEms

on key issues which have appreared to be lackipipiming documents throughout the EU (Ineco, 2005)

« Planning or changing the use of an airport enthltiads of changes in the spatial effects, in term
of necessary restrictions and land reserves. te théorward looking longer term perspective in the
local land-use plans, or do they mere accommodadtire uses?

« Does the airport authorities have a strategic misio the larger airport area development?

« Do local and regional planners have the necessmfynical information of expected or planned
airport site developments?

4 CONCLUSION

The planning of airports is a true growth managenwsue. On the one hand, the continuing growth and
severe impact of civil aviation activities on theveonment can no longer be neglected. On the dihed,

the contribution of airports to the functioningtbé economy in a much wider area calls for theinaation

of the growth of the civil aviation sector. The gth of aviation in the decades to come will be sthet
there is a need to have a sound growth managennategy.

In order to evaluate the potential of airport-sitasthorough understanding of the economic andiadpat
processes and trends at work at airports is ndicsuft; one needs to include an understandinghef t
relationships of the actors involvelderegulation, privatisation, and globalisation lie £conomy in general
and the air transport sector in particular havedi@med the policy context in which the impacte ar
considered. For example, while airlines have aeguian increased freedom to expand their business,
airports are constrained in addressing the enviemtah effects of the airlines' success (Perl, 1997)

The traditional and international institutional Ipesl dealing with airport infrastructure are inciegly
recognising the importance of the landside effeétairports. First, noise and safety were coreassthen
the notion that there is a causal link betweertraimsport and sustainable development. There ¢ dime
instalment of the Single European Sky in 2005 alsthange in the institutional balance in favourthod
European Commission. The EC can officially repreggmopan aviation.

The result is visible in many sector regulationatteerve as prevailing planning restrictions at ghe.
Although spatial planning is not a competence &@Cor the European Commission, the body of regoati
that is stemming from these levels is shaping thméwork for development. Eurocontrol states iea@ent
study that the process of reshaping the air trahspdustry at European level has already started a
decisions and new measures should be expectedinvihén European spatial planning systems howeker, t
power to decide upon planning permissions and tipgr@ermits of airports traditionally lies at thecal
level. In figure 5 the bottlenecks in the developtref the aviation industry are pictured next te televant
actors and institutional bodies. The question gfat development, here labelled as territorialacdy is an
issue that is moving into the focus of the inteiova! institutional levels and economic playerswapd
mobility in the figure).

* Next to environmental issues, one should thinkhefadequate provision of road and rail accesgehmission and distribution of
commercial real estate, the development of houanegs...These are all subjects one should be awaraltifough located off
airport the external effects on the quality of #port location are crucial.
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Figure 5. Bottlenecks in airport development and the corresponding institutional levels

The intrinsic ‘location’-value is worth the challgmto get the planning right; foresee, develop atatate
space in way that you optimize the territorial cagaof the airport. There is considerable room for
improvement. The daily practice shows an incomgayilof airport and spatial plans, poor (or coresield
strategically not possible) communication on sgatevisions, different basic assumptions on treirds
aviation...

An alternative framework to understand the issugeaitorial capacity is proposed in order to tackhe
discrepancy between the traditional regime withnfsastructure supply-focused approach of theaxtrand
the assumption that there is not only an addedevialihe presence of a diversity of economic acabthe
airport site, but also a necessity to explore thategyic impact of investments and policy measatedke site.

The characteristics of the traditional view canshenmarised as follows: Pressure on the carryingaigp

for air transport in a specific area is in the tiadal view an infrastructure supply problem. Tinaditional
view supposes a clear definition of technical andirenmental limits for further development set &y
external authority. However this does not have englication on whether there should be a public or
private management of the air business, both wi#ksa guarantee that the technical and environinenta
limits are a fixed set within which they can operathe nature of the development pursued is irfithe
place to safeguard the accommodation of an incdeaiseraffic volume. The technical and environnant
standards are valid for all airports, the roleh& bocal governments is at most to apply and cbnfite fact
that airports generate wider economic developneaniargument that is used to underline the needirfo
traffic infrastructure, however it is often not thiest goal.

The characteristics of the alternative frameworkofo from the assumption that the total capacityais
variable resource. As such is takes into accouatideas of dynamic strategic planning of airpods a
described by De Neufville and Odoni (2003). A pueeson the capacity is hot merely a supply-probibern
the outcome of the tension between public and feiirgerests, actors and citizens. Air traffic astructure

is not only a technical and environmental resoutnd, it has a role to play in the socio-economic
development of the region. The debates on eithegcis of this capacity (such as environment) as agel
the total carrying capacity are reflected in thedaldce and can change over time. Equally in tlisiéwork
the provision and management of air traffic infrasture can be in public or private hands, andoith lzases
there is a search for long-term stability of theming conditions.

However in trying to assure this stability, soctmeomic development becomes a major target of dirpo
development, since in this alternative framework thal trade-off between the international andomaii
guidelines takes place in the local situation (har@vn solutions). As such this alternative framewo
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takes a view of development that is in line witk thends in development aid where equally the fatifts
from providing infrastructure to a ‘scan globaleiwent local’ strategy (Fukuda-Parr et al, 2002).

TERRITORIAL CAPACITY
Traditional view: Alternative framework:

- Airport infrastructure is a fixed resource, - Airport infrastructure is a variable resource
the value of which is determined by the of which the total value is determined by
volume within technical and environmental its local carrying capacity. meaning:
limits - Thelimits and conditions are the

- These limits and conditions are set (and temporary results fromthe balance
controlled) by an external party between interests of public and private

- Pressure on capacity is a supply problem, actors and citizens,

- Thenature of development pursued is one - Pressure on capacity indicate changes in
of increasing the accommodation of traffic this balance,

- Decision making arena: international - Thenature of development pursued is
guidelines on technical and environmental optimizing the socio-economic
standards and requirements, local development potential
application and control, - Decision making arena; the contextis set

- Limited or no focus on socio-economic by international rules and guidelines, but
aspects, except as argument to underline the real trade-offis different per situation,
the need for acconunodation of air traffic, - Socio-economic aspects are crucial to the
no specific rules or guidelines on the debate, it co-determines the total value of
implementation of other than air business the territorial capacity and represents the
firms at and around the airport site. added value of the airport to the

participants in the debate.

Figure 6 Territorial capacity: the traditional view and thkernative framework
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Flughafenstadt-Messestadt-Kongressstadt-Bahnmagistle- Eine Stadt als Knotenpunkt des
Wissenstransfers

Frank OTTE

(Erster Burgermeister, Architekt Dipl.Ing. Frank CH,TStadt Leinfelden-Echterdingen, Bernhauser SB-80771 Leinfelden-
Echterdingen, f.otte@le-mail.de)

1 WANDEL DURCH STANDORTZUWEISUNG

Bei der Zuordnung von Landes- bzw. Bundesweit bedewen Infrastrukturprojekten werden die
Auswirkungen nicht unbedingt nach den sonst Ubiich@umplanerischen Kriterien abgewogen. Dies
Auswirkungen auf die Standortkommunen bleiben aeifunberihrt obwohl neben Nutzen auch Lasten zu
tragen sind. Die Stadt Leinfelden-Echterdingen@38.Einwohner) erhalt neben dem Landesflughafen mit
10 Millionen Passagieren die Landesmasse Stuttgirint. Kongresszentrum, die sich mit dem neuen
Standort auf Platz 9 der bundesweiten Messestandohiebt. Mit Stuttgart 21 kommt ein internati@ral
ICE-Bahnhof hinzu.

In den dichtbesiedelten Raumen Baden-Wirttembeiggerbsich keine Flachen mehr, die ohne Extreme
Belastungen fiur den Raum. Die Grol3e Kreisstadt feklan-Echterdingen ist 1975 durch die
Verwaltungsreform aus vier ehemals selbstandigendgdalen entstanden. Ein Wandel, der die kommunale
Struktur bis heute belastet. Der grofite Stadttaiht&dingen mit 13.381 Einwohnern nimmt die
Infrastruktureinrichtungen Flughafen und Neue MeSagtgart auf. Einzelne Stadtteile sind besonders
den letzten Jahrzehnten durch Industrialisierungs¢B, Roto-Frank etc.) extrem gewachsen. Dieses
Wachstum bildet die Basis fir die Wirtschaftskra8tadtebaulich haben die Stadtteile erhebliche
Veranderungen erfahren. Vom landlich/landwirtsdie@ftgepragten Orten haben sie sich zu Wohn- und
Arbeitsstandorten im ,Speckgulrtel” von Stuttgartvéokelt. Anders jedoch als in vielen anderen Regio

ist Leinfelden-Echterdingen nicht zu einer monddtitierten Schlafstadt mutiert, sondern hat durgh d
geziehlte Ansiedelung von Industrie und Gewerbeemesgewogenen Wachstumsprozel vollzogen. Derzeit
pendeln ca. 20.00 Arbeitnehmer taglich nach Ledi@ielEchterdingen ein. Ziel muss es sein, mittéidyis
ca.20 % der Einpendler als Einwohner zu gewinnen

2  WIRTSCHAFTSKRAFT VS STANDORTLAST

Bei einer Einwohnerzahl von 38.000 Einwohnern weiigt Stadt ca. 33.000 Arbeitsplatze auf. 20.000
Einpendler sind auf leistungsfahige Verkehrsanbiggdm angewiesen. Die Siedlungsdichte im
dichtbesiedelten Ballungsraum im Suden Stuttgarst fschon seit jahren zu starken Konfliktpoteetmal
zwischen den Nutzungen Industrie/Gewerbe, WohnédnLamdwirtschaft. Flughafenerweiterung und Messe
haben durch einen Flachenverbrauch von ca. 50@eksardFlachenverbrauch direkt beschleunigt, aben au
die Standortqualitat wesentlich gestérkt. Dies gbderhdht ebenfalls den Druck auf die Bauflachew.b
fuhrt zu erweiterten Flachenausweisungen, da edrlicéit als sinnvoll angesehen wird, Ansiedlungen
moglichst Nahe an den Standortausldsern Messe lughdfen anzusiedeln um maoglichst viele Quelle/Ziel
Verkehre zu vermeiden.

Die neue Standortzielgruppe unterscheidet sichcjedmn der bisherigen Industrie und Gewerbestruktur
d.h. das zu der positiven Entwicklung (und dem dawerbundenen Flachenbedarf) eine zusatzliche
Baulandnachfrage kommt. Die Baulandpreise fur gblisre Grundstiicke konkurieren zudem mit den
Baulandpreisen fur Wohnbauflachen. Derzeit werdergéwerbliche Grundstiicke héhere Preise erzi¢hlt a
fur Wohnbauflachen. Im Ranking der Mietpreise lidgtinfelden-Echterdingen gemeinsam mit der
Nachbarkommune auf Platz 2 hinter Minchen.

Die positiven wirtschaftlichen Entwicklungen fuhrem einem enormen Flachendruck. Dieser wird vetstar
durch die Infrastrukturgrof3projekte wie die Neuesste Stuttgart (ca. 200 ha) aber auch dadurch,inass
Bereich sich verdichtender Raume der Verband Re&uttgart die verbliebenen regionalen Grinziige
umso deutlicher hervorhebt. In diese Situation inineommt eine Machbarkeitsstudie des Flughafens
Stuttgart Uber eine zweite Startbahn, die eineenaz monostrukturierten Flachenverbrauch von E68un
Folge haben wirde. Das neue Fluglarmschutzgesetieknweitere Flachen der Siedlungsentwicklung.

Ziel muss es also sein, die durch die Ansiedlunggdef3en Infrastruktureinrichtungen auftretendeneme
Bedarfe vertraglich zu lésen.
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3 VERANDERUNG DER FUNKTIONSBEREICHE DES FLUGHAFENS

Der Flughafen Stuttgart hat sich in den letztenzldinten und ganz besonders in den letzten Jatadn s
entwickelt. Die Entwicklung der Fluggastzahlenlsteleinen Indikator dar. Sie stehen fir die wirtdtilche
Entwicklung, Veranderungen in der Flachenentwicgldes Abfertigungsbereiches und Erweiterungen der
Verkehrsinfrastruktur. Wesentlicher jedoch sind dteukturellen Ver&nderungen Aus der Startbahn mit
Abfertigungshalle ist eine Flughafenstadt geword®as planfestgestellte Flughafenarialwachst zur
Agglomeration aus Shoping-Mall, Kongresszentrum E&ngizeitzentrum. Die Airport-City entwickelt sich
ohne stadteabauliche Konzeption im freien Krafte@itnis der sich standig verandernden Nutzungs-
Highlights.

Fraport erwirtschaftet am Frankfurter Flughafenelisrheute mehr als die Halfte ihrer Gewinne austMi
und Pachtgeschéften. Der Flughafen Stuttgart istdam gleichen Weg: Aviation: 141,4 Mio. &\on-
Aviation: 78,1 Mio. €. Der immer hohere Druck auie dFlugpreise zwingt auch die Flughéafen ihre
Dienstleistungen fir den Flugbetrieb immer giinstigezubieten und sich auf die Suche nach anderen
Einnahmen zu begeben. Die glinstigen Flige hingdgeen auch dazu, das es fir immer mehr Menschen
moglich wird zum Einkaufstrip durch Europa zu fiieg Unternehmer sind morgens zur Besprechung in
London, Mittags zur Werksbesichtigung in MailandduAbends zum Meeting in Stuttgart. Meetings
bedirfen immernoch, zum Gliick der personlichendprgisDie immer kirzer werdenden Flugzeiten und das
fliegen “zum Taxipreis” fuhrt zu den Meetings inughafenterminal. Der Flug Berlin — Stuttgart kositet

€, das Taxi Flughafen — City etwa 40 €.

4  NON-AVIATION-BEREICHE UBERWIEGEN

LaRt man die Startbahn und das Flugvorfeld aul3eriiverwiegen heute schon die Non-Aviation-Bereiche
des Flughafens. Zwei Bereiche entwickeln sich Kontzu den Anforderungen der Passagiere: die
Shopingbereiche und das Kongressangebot.

Die Interessen des Immobilienkonzerns FlughafedeanEinnahmen aus den Non-Aviation-Flachen fiihren
die komfort-Interessen des touristischen Fluggaatesabsurdum. Die Vorteile aus online check-in und
kurzen Anreisewegen werden durch konzeptionelle éstaitung der Landseite der Flughafen mit der
Begriindung von Sicherheitsaspekten konterkarieRtiel ist es, den Fluggast mdglichst lang durch
Ladenstrassen zu fithren, bevor er am Nadelohr Bieligkontrolle landet.

Anders der Geschaftsflieger. Vip-Lounges mit buigesg- Bereichen auf der Luftseite, Vip-Services mit
Kurzen Wegen in die Kongressbereiche des Flughafianéglichen die internationalen Meeting-Termine.

5 KONGRESS- UND TAGUNGSSTADT FLUGHAFEN

Der Flughafen Stuttgart hat in den letzten Monasemen Kongressbereich komplett renoviert. Mit
Konferenzbereichen von 52 bis 350 gm nimmt sich Bereich im direkten Terminalbereich zwar
bescheiden aus. In Zusammenhang mit dem direkhbe@enden 4-Sterne Hotel mit Meeting-Roms von 10
bis 550 Personen und dem gegentberliegendem Itimralen Congress Center der Messe Stuttgart,rim de
in flexiblen Aufteilungen bis zu 9.000 PersonentPfinden ist ein sehr flexibler und vielfaltigerokgress
und Tagungsbereich entstanden. Neben den am Ferghdifekt vorhandenen Hotels sind in den
umliegenden Kommunen zahlreiche Hotelneubautennitstehen bzw. in der Planung. insbesondere der 3
bis 4-Sternebereich ist mit der neuen Messe in Bereich um den Flughafen gezogen und macht dem
Zentrum von Stuttgart Konkurrenz. Lediglich der terf@ebereich wird den Sprung an den Flughafen sorer
nicht wagen, da in dieser Kategorie das urbane Wdmfeit hochwertigem Kulturprogramm einen
zwingenden Bestandteil darstellt. Insgesamt wicth slie Hotelkapazitéat allein in Leinfelden-Echtegkn
nahezu verzehnfacht haben, wenn allein die imdatdahr gebauten und die sich derzeit konkret gagia
Hotels am Markt sind.

6 INVESTMENTBEREICH FLUGHAFEN

Auf der Internetseite werden Einzelhandels-, Bigdiken, Logistikbereiche und Investmentangebote
beworben. Der Flughafen baut seine land- wie liftg:n Shoppingbereiche standig aus. Die
Veranderungen in den Sicherheitsstandards zu imenger zusammen gezogenen Ubergéngen in den
Sicherheitsrelevanten Teil fihren dazu, dass degkeinde Wartezeiten vor und nach dem Sicherheit&che
in ausgedehnten Ladenzonen Uberbriickt. Die Flagrenden optimiert, sprich jeder Quadratmeter wird
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vermarktet ohne Rucksicht auf Aufenthaltsqualitéspringlich geplante Raumstrukturen und Architektu
Mit den Bauordnungsbehérden wird um jeden Metechitineg gefeilscht.

Der Flughafen Stuttgart hat nach heutigem Stand re@o Entwicklungspotential von planfestgestellten
100.000 gm Biroflache. Diese ist weitgehend stéudigther Planung entzogen

Graph 1:Masterplan Flughafen Stuttgart

7 EVENTBEREICH FLUGHAFEN

Auf dem ehemaligen Frachthof des Flughafens ergtebFlughafen derzeit Eventgastronomie. Pomp Duck
& Circumsdance gastieren dort fUr die néchsten elalibies stellt den ersten Ansatz flr den
Kongressbegleitbereich dar. Pomp Duck kann nebégri@gangeboten auch Beiprogramm vor Ort liefern.

8 VERKEHRSKNOTENPUNKT

Schon jetzt bildet der Standort Flughafen/Messe zimmralen Verkehrsknoten in der Region Stuttgart.
Durch Stuttgart 21 und den Bau des Flughafen-Bafisnhivd der Standort um einen ICE-Bahnhof erganzt.
Die intelligente Verknipfung der Verkehrsmittel&83e, Schiene und Luft kann hier optimal geschenen

8.1 Stralle

Im Knotenpunkt B27 / A8 gelegen verfugt der Stahddser leistungsféahige Stral3enverbindungen. Das
BAB-Kreuz Stuttgartliegt ca. 5 Km entfernt. Die A&fs eine der wichtigsten Autobahnen Suddeutschlads
stellt die Querverbindung zwischen der der Nordg®hde Frankfurt/Basel und dem Raum Minchen dar.
Die Verkehrsbelastung liegt bei deutlich tber 100.8ahrzeugen pro Tag

8.2 Schiene

Derzeit ist der Flughafen nur tGber eine S-Bahn Swhimafiig an den Hauptbahnhof und an das Zentrum
von Stuttgart angebunden. Die Fahrt Hbf — Flughalfemert zur Zeit ca. 25 Min. Stuttgart 21 wird hégme
deutliche Verbesserung bringen. Der Bereich Flughaf Messe erhalt bis 2019 einen eigenen ICE-
Fernbahnhof. Die Fahrzeiten verkirzen sich zum &ilff 8 Min. in Verbindung mit der Neubastrecke
Stuttgart — Ulm verkirzt sich die Fahrzeit nach klien auf fast die Halfte. Die Bahnverbindung nach
Zurich wird ebenfalls tGber den Flughafen gefuhrarikfurt ist schon jetzt in gut einer Stunde auside
Zentrum zu erreichen.
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Graph 2: Streckenfuh;ung FIughafenbahnHof-Stuttgart .

Derzeit laufen die Planungen fir die Anbindung Jdiesse und Flughafen mit der Stadtbahn. Zwei
alternative Trassenflihrungen stehen zur UntersgchonDamit wird der Raum im Stiden Stuttgarts weite
miteinander und und mit den Uberregionalen Verkedssen vernetzt.

Graph 3: Flughafenbahnhof und U- und S-Bahnanschluss

8.3 Luft

10,1 Millionen Passagiere werden derzeit Uber daghafen abgewickelt. Mit der jetzigen Startbahidt &
sich die Kapazitat noch auf ca. 14 Millionen stemgeAlle européischen Metropolen werden angeflogen.
Deutsche Grol3stadte wie Munchen, Hamburg oder rBeitid mehrfach pro Tag mit unterschiedlichen
Gesellschaften zu erreichen.

Derzeit werden im Durchschnitt somit ca. 28.000sBeen abgefertigt; in Zukunft bei einer Startbatsnzio
39.000 Menschen. Somit rund dreiBigtausend Menstigdicth, die zu diesem Knotenpunkt kommen und
von hier abfahren. Ein Grofdteil von ihnen sind béftich unterwegs in die Region um Wissen
auszutauschen.

9 POTENZIALE

Durch die bis hierher gemachten Ausfihrungen siedGtunddaten der Potentiale schon dargelegt. Wie
reagieren nun die Stadte Leinfelden-Echterdingerd uBtuttgart auf diesen Standort. Welche
raumordnerischen und stadtebaulichen Ziele konnegesetzt werden?

9.1 Eigenentwicklung

Direkt im Umfeld des Flughafens entwickeln die $&dbtuttgart und Leinfelden-Echterdingen ein
Gewerbegebiet. Es soll insbesondere die Betriebd Unternehmen aufnehmen, die durch Flughafen und
Messe angezogen werden und nicht aus den beteikgimmunen umsiedeln. Eine Machbarkeitsstudie und
Entwicklungskonzepte werden zur Zeit erstellt uirddn zur Tagung in Zwischenergebnissen vor.

Auf einer Flache von insgesamt ca. 33 ha konnen ¢ésverbliche Bauflichen entstehen, auf denen
Nutzungen flughafen- und messeaffinem Gewerbe &gt werden. Aufgeteilt in drei Abschnitte
Ubernehmen diese nicht nur entwicklungsabschrottdern auch unterschiedliche Funktionen.
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« Echterdingen Ortsrand Ost, ca. 4,1 ha: AbrundungQtslage zum Flughafen, Aufnahme von
Funktionen wie Hotel, Freizeit und Wohnen]

« Flughafenstadt Nord, ca. 16,4 ha: Dienstleistun@eade Center, Bereiche des Wissenstransfers
« Flughafenstadt Sud, ca. 12,5 ha: Dienstleistunigachtaffines Gewerbe, produzierende Bereiche

10 KONFLIKTE

Bisher entwickelte sich der Flughafenbereich ohtédtebauliches Konzept frei nach dem Spiel der t&raf
oder nach den Vermarktungsstrategieen, die jedooh Waximiereung gepréagt sind. Ordnende
Planungsinstrumente stehen fir die Markungsgemeéiadm zur Verfigung. Die Flache des Flughafens ist
Planfestgestellt. Ordnende Festsetzungen sind wichanden. Bauliche Entwicklungen sind eher miiesi
wuchernden Organismus vergleichbar. Das interkonateuBewerbegebiet unter Beteiligung von Flughafen
und Messe zu entwickeln bietet die Moglichkeit sidtebauliches Gesamtkonzept zu entwickeln. Die
Neuordnung der Bereiche kann aufeinander abgestimarden, Nutzungszonen entwickelt und der Raurn
geordnet werden.

10.1 Verkehrskollaps

Schon jetzt stoRen die StralBenverbindungen im starllichteten Raum im Siuden Stuttgarts an ihre
Grenzen. Die unterschiedlichen Zielverkehre traditile City Stuttgart und Airportcity kbnnen diesen
kollaps nur noch beschleunigen, wenn nicht im Ma& dEntwicklung akzeptierte Alternativen
(schienengebundener OPNV) angeboten werden korfiean Losungsansatz bietet die Vernetzung der
Planungen von Stuttgart 21 der U- Bahn Anbindung Wesse, der S-Bahnstrecke und der U-
Bahnanbindung der Flughafenstadt. Gleichzeitigteiéreisen Neuordnung des Individualverkehrs

10.2 Grundsticksentwicklung

Die Entwicklung einer Airportcity fuhrt zum weitsn Bodenverbrauch und damit zur Verknappung im
ohnehin dichtbesiedelten Bereich. Die Bodenpreidecinfelden-Echterdingen liegen schon derzeit3g

— 500 € fur Wohnbauflachen und 300 — 800 € fur gblihes Bauland. | Ausnahmen werden schon bis zu
1.100 € gezahlt. Ein weitere Anstieg ist nicht artreten. Er wirde zu Abwanderungen von kleinen bis
mittleren Unternehmen flihren. Diese Unternehmereadzhon jetzt Probleme Erweiterungsflachen zu
bekommen, aber auch selbst fiir hochqualifiziertd bazahlte Mitarbeiter Wohnbauflachen vor Ort zu
erhalten. Dies fuhrt zu immer weiteren Entfernungemschen Arbeitsstelle und Wohnort der Mitarbeiter
und in Verbindung mit hohen Verkehrsdichten zu &ngAnfahrstwegen. Damit ist eine
Leistungseinschrankung festzustellen.
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Auf dem Weg zur Aerotropolis? Gewerbliche Verstadteungsmuster und
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1 ABSTRACT

Aerotropolis is a new term for a sprawl-like conication of aviation-linked businesses of all typtisie-
sensitive manufacturing and distribution, hotelteet@ainment, retail, and exhibition complexes, afiice
buildings outside the traditional urban area. Amqmli develop at or near existing or planned majgoorts.
The new agglomerations are stretching up to 25rékers outward from the airport centers (airpdastci
This essay poses the question, to what extenedaisomically focused new type of urban agglomenatan
already be observed in Germany. Using statistidadtaistrative data, the municipalities surroundihg 19
most important German airports are typified. In direct vicinity of the terminals GIS is employadadrder
to compare the land utilisation of the built envinzent.

2 EINLEITUNG

Flughafen gelten traditionell als wichtige Bescigi#inzentren und Triebfedern regionalen
Wirtschaftswachstums (Behnen 2003, S. 184; Brueck@@3; Einig/Guth 2005; Green 2007; Klophaus
2007, S.74; Prosperi 2007; Rohl 2007, S. 3). Nacareeinfachen Faustformel schaffen 1.000 zusélic
Passagiere einen neuen Arbeitsplatz direkt am B&fegh sowie bis zu drei indirekte
Beschaftigungsverhaltnisse (BMVBW 2000, S.15, &tivie Luftverkehr 2006, S.12). Zwischen 1990 und
2007 ist der deutsche Personenluftverkehr von 78. Miassagieren um 236 % auf 184 Mio. pro Jahr
angewachsen (ADV 2008). Laut Formel wirde dies aetimam Zuwachs von 106.000 Arbeitsplatzen direkt
an Flughafen und 318.000 indirekt vom Luftverkebin&ngig Beschaftigten entsprechen. Da die Entstehun
neuer Arbeitsplatze in der Regel mit der Errichtangatzlicher Gebaude verbunden ist, sind Flughéifen
wichtiger Urbanisierungsfaktor (Guller/Guller 20@3artwig 2000; Hilsinger 1976). Pragten Eisenbahd u
Bahnhofe im 19. Jahrhundert das Gesicht der Grdfgsténd ermdglichten Auto und Straf3enbau im 20.
Jahrhundert Suburbs und Zwischenstadte, so schéme2l. Jahrhundert Flugzeug und Flughafen ein
neuartiges Verstadterungsmuster hervorzubringetlgiGE007). Weltweit werden Flughéfen als Nukleus
eines neuen Stadttyps wahrgenommen: der Aerotsofitéisarda 2000, 2001, 2006, 2007). Die Entstehung
von Aerotropoli ist nicht auf Entwicklungs- und Satlenl&ander begrenzt. Auch in westlichen
Industrienationen wird die Bildung einzelner Aeoptoli beobachtet (Lindsay 2006).

Wie klassische Agglomerationen hat auch die Aepatlie ein wirtschaftliches Zentrum, die Terminbse

sind der Ort hochster Personen- und Giterfrequemzngeren Terminalumfeld haben sich hochwertige
Dienstleistungen angesiedelt, die auf face-to-t&aommunikation angewiesen sind und fir die raumliche
Nahe zu den Ankunft- und Abflugorten eine elementatandortvoraussetzung darstellt. Neben den Biros
der Fluggesellschaften und Verkaufsflachen desetiandels sind dies beispielsweise Autovermietumdy u
Hotels, aber auch Buronutzungen, die direkt vonms&gier- oder Frachtstrom abhangig sind. Im weiteren
Umfeld der Terminals (hier definiert als 5-km-Raglium das Terminal) finden sich dann all jene
Dienstleistungen, die mit der technischen Seite ddsgverkehrs zusammenhangen. Neben den
unterschiedlichsten Logistikunternehmen sind hier tdchnischen Infrastrukturen der Airlines, z. dse
Flugzeughallen, oder auch Cateringbetriebe zu menkmssische Industrie fehlt hier oftmals. Domihan
sind direkt mit der Flughafenwirtschaft verflochteBranchen, neben Logistik, insbesondere Hotels,
Gastronomie und Einzelhandel. Mittlerweile wird ab&uch das Vordringen neuartiger Nutzungen
beobachtet, die nicht direkt der Flughafenwirtstkkatuordnen sind, aber aus dem erreichbarkeitstesfi
hohen Kundenpotenzial der Flughafen ihren Nutzeheri (Kasarda 2007, S. 106). Beispielhaft genannt
werden Unterhaltungsindustrie, Ausstellungshalléonferenz- und Tagungsangebote, Einkaufszentren,
Freihandelszonen und nattrlich Birokomplexe.

In angrenzenden Gebieten — im Beitrag als innetaghBfenumland definiert (15-km-Radius um das
Terminal) — entwickeln sich sehr unterschiedlichen@rbe- und Dienstleistungsgebiete. Hier siedeih si
auch Unternehmen an, die von bereits bestehendgloragrationsvorteile profitieren wollen oder didse
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guten stral3en- wie schienengebundenen InfrastrikiiMahbereich von Flughéfen nutzen. Beispiele sind
zeitsensible Fertigungsbetriebe, Hochregallagesligigreinrichtungen des E-Commerce, Messen aldr au
klassische Industrie- und Gewerbegebiete. Entlaargbeédeutenden Stralenkorridore kdnnen sich solche
Cluster von Gewerbe- und Dienstleistungsarealezditiandelsagglomerationen und Birokomplexen bis zu
20 km in das Umland der grof3en Flughafen erstre@kagsarda 2000, S. 37).

Offensichtlich gehen von Flughafen sehr starke Agwrationskréfte aus, die eine raumliche Konzentrat
sehr unterschiedlicher Unternehmen im Flughafenlehftedern. Appold und Kasarda haben fur die USA
nachgewiesen, dass in einem Umkreis von 2,5 Meilem das jeweilige Zentrum der 25 wichtigsten
Flughafen fur Personenbeférderung insgesamt 2,8 RKiibeitsplatze konzentriert sind (2006, S. 9). Die
entspricht 2,56 % der US-amerikanischen Gesamthéigging. Grol3e Flughafenstandorte sind in allen
Metropolregionen filhrende Beschéftigtenzentrengpea 2007). Wie das Beispiel des Flughafens Frahkf
am Main zeigt, gilt diese Einschéatzung auch firtSehiand (Bender 2003).

------ E E“;{t‘;r "
£|F o Byt
= Spmcm b
E -!T-:'llml'l_:hjltg-'. |!
- £ i
e (m Wy, B
ik L= Z

Airport Clty gL

! Racrssbos,

L Emrealisn ¢
'\:irdbpni.ll\w' ~ B

Airport Expruss Train (As

Akparr

Sgprow UrJohn O R i
b S g H
T T |3 & i Eddge Chy

Abb. 1: Schematische Darstellung der Einbetfungfeﬁ'nrport City in die umfassende Aerotrotpolis (QeeKasarda 2001, S. 43)

Ob sich in Deutschland bereits Formen der Aerofisgeerausbilden konnten, wird am Beispiel der 19
international wichtigsten deutschen Flughafen wsoketnt.

Zuerst wird das innere Flughafenumland mittels isttach-administrativer Daten auf Gemeindebene
verglichen. Ziel dieses Analyseschrittes ist einetsehaftsorientierte Typisierung aller Gemeinden i
Flughafenumland. Mittels einer Clusteranalyse werdile Gemeinden in einem Untersuchungsradius von
15 km um die Terminals aller Flughafen einbezodem.kdnnen neue Beschéftigtenzentren ermittelt, die
Spezialisierung des Flughafenumfelds auf Branch#rNéhe zur Flughafenwirtschaft identifiziert undrd
wirtschaftliche Flughafeneffekt eingegrenzt werden.

Danach werden fir das engere Terminalumfeld koakigewerbliche Nutzungen auf Baublockebene
untersucht. In einem Umkreis von funf Kilometern il Terminals werden die Verbreitung von sechs
Gebietstypen kartographisch dargestellt und die é€beegebietsstrukturen der Flughafenstandorte in
Flachenbilanzen verglichen.

3 AUSWAHL UNTERSUCHTER FLUGHAFEN

In der Arbeitsgemeinschaft deutscher Verkehrsflégh@ADV) sind in Deutschland 24 GroRflughafen und
27 Regionalflughafen Mitglieder. Von den 24 intdromalen Verkehrsflughéafen werden die 19 grof3ten in
den Vergleich einbezogen.
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Abb. 2: Untersuchte 19 GrofR¥flughafen der ADV-Migglergruppe Internationale Verkehrsflughafen, Qualzv 2007

4  ANALYSE DES INNEREN FLUGHAFENUMLANDS UND GEMEINDE TYPISIERUNG

4.1  Abgrenzung des Flughafenumlands

Mit steigender Distanz schwindet der Einfluss vaughRafen auf Unternehmen. Eine intensive betridblic
Beziehung konnte fir die Flughafen Koéln-Bonn undsgsidorf noch bis zu einer Distanz von 15 km
nachgewiesen werden (Pagnia 1992, S. 210f.). Diegezugsraum wird als inneres Flughafenumland
definiert und raumstrukturell auf der Basis von @erden abgegrenzt.

Die Gemeindeebene ist in Deutschland die kleindimimistrative Ebene, fur die flichendeckend sozio-
Okonomische Daten zur Verfugung stehen. Ausgehendaentralen Terminal jedes Flughafens werden alle
Gemeinden in die Analyse einbezogen, die in einadil® von 15 km verortet sind. Gemeinden, deren
Gebiet teilweise innerhalb des 15-km-Radius lidgten Siedlungsschwerpunkt aber auf3erhalb veisttet
werden trotz der flachenhaften Uberschneidung nichtder Analyse beriicksichtigt. Das innere
Flughafenumland der 19 Flughafen wird von 356 Gen®n gebildet.

4.2 Indikatorenauswahl

Die Typisierung der Gemeinden erfolgt mittels 19ikatoren. Funf Indikatoren beschreiben die
Erreichbarkeit zentraler Ziele von der Gemeindelister ICE/EC/IC-Bahnhof, das nachste Oberzentrum,
der néchste Autobahnanschluss, Flughafen). Dreiikdimten beschreiben die kommunale
Beschaftigungssituation (Arbeitslosigkeit, AnteierdBeschatftigten an der Bevélkerung, Pendlersaldo).
Weitere drei Indikatoren bilden Dichtewerte und dRé@nanteile ab (Bevdlkerungsdichte,
Beschaftigtendichte, Anteil der Gewerbeflache anGEmeindeflache). Veranderungsvariablen werden Ube
drei Indikatoren abgebildet (Entwicklung PendladsalBeschéaftigung und Bevolkerung). Hinzu kommen
funf Standortquotienten fir die Beschaftigtenzaim den Branchen ,Verarbeitendes Gewerbe*,
.Baugewerbe“, ,Handel, Instandhaltung, Reparatur‘,Gastgewerbe* und ,Verkehr und
Nachrichtentbermittiung“. So kénnen direkte undinekte Beschaftigungseffekte der Flughafen auf die
Beschaftigung abgeschatzt werden. Alle Indikatonegssen relative Werte. Die Verwendung absoluter
Werte hétte in der Clusteranalyse primér die Gedegjril3e abgebildet.
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4.3 Clusteranalyse
Aufgrund fehlender Daten konnten von den 356 Undemeeinden nur 329 in der Clusteranalyse

berucksichtigt werden. Diese 329 Untersuchungsgaimei wurden mittels Clusterung funf
Gemeindegruppen zugeordnet.

4.3.1 ,Wachstumsgemeinden“

Die 51 Gemeinden dieser Gruppe zeichnen sich duweistellige Wachstumsraten der Beschaftigung und
Bevolkerung aus. Die Gemeinden zeigen Spezialisggm im Baugewerbe und Verkehrs- und
Nachrichtenwesen. Im verarbeitenden Gewerbe himgegeind sie unterspezialisiert. Die
Erreichbarkeitswerte liegen durchschnittlich auh daveitschlechtesten Rang. Geographisch konzentrier
sich diese Gruppe im Umfeld des Airports Minchemisam sogenannten ,,Speckgurtel” von Berlin.

4.3.2 _Gut erreichbare, stabile Gemeinden*

Die 120 Gemeinden zeichnen sich durch eine guteidhivarkeit mit hoher Bevolkerungsdichte aus.

Durchschnittlich weisen die Gemeinden zwischen 1289 2006 einen geringen Verlust von Arbeitsplatzen
(-1,18 %) bei einem leichten Bevélkerungsanstieg 2002 % auf. Da die Beschéaftigung in Deutschland
insgesamt zwischen 1999 und 2006 um -4Za%dickgegangen ist, konnen die Gemeinden im Cldster

wirtschaftlich als vergleichsweise stabil bewerte¢rden. Spezialisiert sind sie insbesondere in den
Beschaftigungsfeldern Handel und verarbeitendeme8easv In den Ubrigen drei Branchen weisen sie keine
Unterspezialisierung auf. Der Anteil der Gewerbdi an der Gemeindeflache ist mit 2,4 %

vergleichsweise hoch. Die Gemeinden dieser Grujmpkils Ostdeutschland deutlich unterreprasentiert.

4.3.3 _Verdichtete und stagnierende Stadte*“

Der mit 29 Mitgliedern kleinste Cluster zeichneattsdurch eine besonders hohe Bevdlkerungsdichteesow
durch die mit Abstand besten Erreichbarkeitsvenigie aus. Die Beschéaftigung sank in den letzielnesi
Jahren durchschnittlich um -1,23 %, was im Bund#emiinterdurchschnittlich ist. Eine Spezialisiegust
nur im Verkehrs- und Nachrichtensektor feststellardieser Gruppe gehdren hauptsachlich GroRstadte

4.3.4 _Gut erreichbare, verlierende Gemeinden*

Trotz guter Erreichbarkeitswerte verzeichneten ei&® Gemeinden im Durchschnitt den starksten
Beschaftigungsverlust (nahezu -15 % zwischen 198D2006). Sie zeigen starke Spezialisierungen in de
Baubranche und im Verkehr/Nachrichtenwesen. BeiB#dlkerungsdichte liegen sie an vorletzter Stelle
Mit Ausnahme von Berlin ist dieser Typ vorrangig@stdeutschland verbreitet, findet sich aber anch i
Umland der Flughafen Dortmund und Munster-Osnabriick

4.3.5 _Landliche, verlierende Gemeinden*

Dieser Kategorie gehdren 60 Kommunen an. Sie dwadagterisiert durch schlechte Erreichbarkeitswerte
eine geringe Bevdlkerungsdichte und einen Beschiftjsverlust, der mit -8,48 % deutlich Gber dem
Bundesdurchschnitt liegt. Die Gemeinden zeigen tdpezialisierungen im Verarbeitenden Gewerbe,
Handel und Verkehrs- und Nachrichtenwesen. Bau- Gadtgewerbe haben eine wesentlich groR3ere
Bedeutung. Das Gewerbe hat nur einen marginalech&ténteil am Gemeindegebiet. Stark verbreitet ist
dieser Typ im Umland des Flughafens Frankfurt Hahn.

4.4  R&aumliche Interpretation

Erreichbarkeit, Gewerbebesatz und Wirtschaftsettwig weichen sowohl bei einer intraregionalen
Betrachtung wie im Regionsvergleich der Flughafefeloer insgesamt stark voneinander ab und lassen
okonomische Flughafeneffekte nicht klar erkennerer Bstarke Anstieg des Luftverkehrs in 13
Flughafenstandorten liel3 hdhere Beschaftigtenaffekivarten. Tatsachlich weisen die meisten Gemeinde
eine fallende Beschéftigung auf. Deutlich ist eins@mmenhang zwischen Flughafengrofle und
Wirtschaftsaktivitat erkennbar (Frankfurt, Dussefd8tuttgart im Vergleich zu Leipzig, Erfurt, Dartind).
Hohes Passagierwachstum schlagt sich jedoch nitbtatisch in einem starken Beschaftigtenwachstum
nieder. Diese Entwicklung zeigt sich in Frankfuidht und bei einigen gréReren Flughafen (Stuttgadt u
KdIn-Bonn).
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Flughafeneffekte sind allenfalls bei der Beschidtigpezialisierung erkennbar. Vor allem die Branche
Verkehr/Nachrichtenibermittlung zeigt eine deutictSpezialisierung bei fast allen Clustern. Im
Verarbeitenden Gewerbes werden regelmaRig sogardpezialisierungen festgestellt. Spezialisierurigen
Handel und Gastgewerbe sind selten.

Es sind vier Umlandtypen von Flughéfen erkennbar:

1. Die Gemeinden des Umlands entwickeln sich vergdsveise stabil bei guter Verkehrsanbindung.
Hierunter finden sich die groRen und mittleren REfgn (hierzu gehdren das Umland von Frankfurt,
Bremen, Hannover, Diusseldorf, Stuttgart, Kéln-Badamburg und Nirnberg).

2. Trotz guter Verkehrsinfrastruktur dominieren lbmland Beschaftigungs- und Bevoilkerungsverluste.
Betroffen sind kleine Flugh&fen in wirtschaftsstuukll schwachen Regionen (hierzu gehdren das Uinlan
von Dortmund, Dresden, Erfurt und Leipzig)

3. Das Umland ist durch heterogene Verhéaltnissedggund die Flughafen weisen — bis auf Berlin ereh
geringe Passagierzahlen auf (hierzu gehoren dasrdimton Minster-Osnabriick, Saarbricken, Frankfurt
Hahn sowie das Berliner Umland).

4. Die Gemeinden des Umlands entwickeln sich iregégositiv und der Flughafen weist ein hohes
Passagieraufkommen auf (Umland von Miinchen).
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Auf dem Weg zur Aerotropolis? Gewerbliche Verstaatgsmuster und
wirtschaftliche Gemeindespezialisierung im Umfeditscher Flughafen
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Abb. 3: Abgrenzung des inneres FlughafenumlandsGardeindetypen (Quelle: eigene Berechnung)

5 GEWERBEGEBIETSTYPEN IM WEITEREN TERMINALUMFELD

Das weitere Terminalumfeld entspricht nach Kasaela Gebiet der Airport City. Auf der Basis digitale
Baublockdaten des amtlichen Topographisch-Kartdgsapen Informationssystems (ATKIS) werden um
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das zentrale Terminalgebaude eines Flughafens yRali km) die gewerblich genutzten Baublécke
identifiziert. Dieses weitere Terminalumfeld enisbt einer Flache von ca. 79 km2. Innerhalb dieses
Gebietes befindet sich auch das Flughafengeland&I\ unterscheidet Baublécke mit Wohn-, Misch-,
Gewerbe- und Sondernutzung. Betrachtet man diedhagénutzten Baubl6cke in der Summe, dann ist das
Terminalumfeld der Flughafen im Mittel etwa vierngithter bebaut (36,33 % Siedlungsflachenanted) al
das Bundesgebiet (8,73 %). Erstaunlich ist, dassAdeeil der Wohnnutzungen mehr als doppelt so hoch
ausfallt, wie der Gewerbeflachenanteil.

5.1 Gewerbeflachentypisierung

Um die Nutzung aller ATKIS-Gewerbeflachen differeamkz abbilden zu kénnen, erfolgt eine erganzende
stadtebauliche Strukturtypenbestimmung Uber Lufibierpreation. Unterschieden werden sechs Klassen
von Gewerbebltcken.

Beispiele)

groRRer Gebaude diverser Typen
und Anbauten

. Bebauungsmerkmale
Gebietstyp -
Bebauungsstruktur Gebaudetypen Bebauungsdichte
1| Industriegebiet Zergliederte Ballung tberwiegendHallen fur Produktion und Hoch '.

Lager, Verwaltungs-
gebéude

Hoch, jedoch mit groRen]__ s

2 | Transport-bezogenesHomogene Grol3strukturen Grof3flachige Logistik/
Gewerbegebiet Lagerhallen Gebaudeabstand
3 | Heterogenes Zergliederte Mischung Hallen fir Produktion und Mittel A
Gewerbegebiet Uberwiegend mittel-groRer Lager, Verwaltungs-
Gebaude diverser Typen gebaude
4 | Buro- und Strukturiertes Ensemble mit Verwaltungsgebaude Mittel g
Businesspark stadtebaulichem und
architektonischem Wert
5 | Grofflachiger EZH /| Lockere Anordnung, Architektur | GroBmarkte, Tankstellen, Mittel, jedoch mit *-’r,,f- i
Rasthof und Sichtbeziehungen relevant | Gastronomie groBem Gebaudeabstan¢ =5 ==
6 | Gewerbe- und Strukturiertes Ensemble mit Verwaltungsgebaude, Mittel " R
Technologiepark stadtebaulichem und leichte Gewerbehallen L2l
architektonischem Wert fF-{
Tab. 1: Ubersicht Bebauungsmerkmale nach Gewerbatigggen (Quelle: eigener Entwurf)
5.2 Raumliche Verteilung der Gewerbeflachentypen imveiteren Terminalumfeld

Bei acht Flughafen finden sich Gewerbeflachenamtaih Terminalumfeld von Uber 8 % (Berlin Tegel,
Berlin Tempelhof, Bremen, Dusseldorf, Frankfurt,nHaver, Nirnberg, Stuttgart). Der héchste Anteil an
gewerblicher Baunutzung liegt mit ca. 16,5 % immiealumfeld von Berlin Tegel. An sechs Flughéafen
bleibt dieser Anteil allerdings unter 4 % (ErfuRrankfurt Hahn, Leipzig, Minchen, Mlnster Osnabrick
Saarbricken). Die ubrigen sechs Terminalumfeldemwaoken zwischen 6,3 % und 7,5 %. Das Umfeld
Dusseldorfs besticht durch vergleichsweise vieleoBéichen (1,6 %). Bremen hat einen sehr hohenilAnte
an transportbezogenen Gewerbegebieten.
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REAL CORP 008 Proceedings / TagungsbandiSBN:  978-39502139-4-2  (CD-ROM);
Editors:Manfred SCHRENK, Vasily V. POPOVICH, Dirk ENGELKPjetro ELISE

Vienna,May 19-21 2008 www.corp.at

ISBN:  978-39502489  (Print E[



Auf dem Weg zur Aerotropolis? Gewerbliche Verstadtgsmuster und
wirtschaftliche Gemeindespezialisierung im Umfetditscher Flughéafen

Flachenanteile der Gewerbegebietsty pen am Termitfield in %
Industrie Transport{Heterogen | Buropark | Einzel- |[Gewerbe- |[Keine Summe in|
Flughafen
bezogen handel / park Zuord- %
Rasthof nung
Berlin Schonefeld ip 0J2 09 Q.2 0,7 D,2 4,2 7,5
Berlin Tegel 11,1 1,6 11 o[1 0.4 Q,2 ,8 16,3
Berlin Tempelhof 5% 1,6 214 ol7 d,0 - 1,4 11,6
Bremen 14 6,p 28 0|3 0,7 Q.7 2,0 ma
Dortmund 2,3 1,8 0,6 0J2 o2 - 1,9 6,5
Dresden 3.4 ofL oj7 - - - 211 q.3
Dusseldorf 2,5 0.p 0J6 1{6 - 1,9 2,4 D, 4
Erfurt 0,6 . 0,4 0,6 o,1L oB 1|6 37
Frankfurt 3.1 1, [OR 1 ol - 3|3 g,2
Frankfurt Hahn 0.8 1)6 0[3 - - - 0,7 4,8
Hamburg 2,3 1,n 20 of1 0,4 - Q.8 7
Hannover 5.6 1B 1jo (0]{0] g,0 - 1,4 D, 9
Kéln Bonn 1,3 0,8 o.p - o8 1|4 19 4,1
Leipzig 0,7 0,6 0,1 o, 0J0 0}9 24
M tinchen 0,2 1,n op (0][3] 0,2 Q.7 ,6 B,6
M unster OsnabricK 0|2 1 - - 9.0 D,1 D,3 0,8
Nurnberg 24 0,B 18 of1 0,2 Q.6 B,0 B,4
Saarbriicken o3 - oj1 - - - 1,0 1.4
Stuttgart 2,0 0,B 1B 0][5) 0,1 - Q.8 5,0

Tab. 2: Flachenanteile der Gewerbegebietstypenemmifalumfeld nach Flughafen (Quelle: eigene Beranhh

Die Karten vermitteln sehr gut die Unterschiede Aasdehnung der Flughafengeléande. Haufig fallt ein
Bebauungsabstand zwischen Flughafen und Siedlurgmkéauf. Bei den Stadtflugh&fen fallt der Abstand
jedoch wesentlich geringer aus, als bei den subustdar I&ndlich gelegenen Flughafen. Die Bebautioktr
hier ndher an die Terminals (,Landseite”) heras,at die Landebahnen (,Luftseite”) (Bremen, Nurgber
und Berlin-Schonefeld). Gerade an den stadtnahaghBfen befinden sich gré3ere industriell genutzte
Gewerbegebiete (Berlin-Tegel, Berlin-Tempelhof, gdldorf, Hannover, Nirnberg und Bremen). Diese
Entwicklungen sind vermutlich selten flughafenbezmgDen Luftbildern nach scheint es sich oft um
unabhangig von den Flughdfen entstande Gebiete andeln (Automobil-, Hafen-, Grundstoff- und
Schwerindustrie), die inzwischen von der Stadt drlossen wurden.

Im Umfeld der stadtnahen Flughéafen fallen auchreatie Ansiedlungen heterogener Gewerbegebiete auf.
Da sie eine Kategorie mit stark differierenden Nuaggen darstellen, kann hier keine generelle Auszage
Flughafenbezug getroffen werden.

Anders verhalt es sich mit den transportbezogereme@egebieten. Diese finden sich bei vielen Fltegha
direkt an das Flughafengelande angrenzend. Eikest&ezug zum Airport liegt auf der Hand. Das triff
nicht nur auf die bekannten grof3en Frachtdrehkr&uaakfurt, Minchen, Kéln-Bonn und Frankfurt Hahn
zu. Logistikorientierte Gewerbegebiete finden sicich bei den Airports Bremen, Dortmund, Hamburg und
Hannover. Die starke Logistikorientierung hatte hsicbereits in der Clusteranalyse durch
Beschaftigungsspezialisierung im Verkehrssektoeiggzln Bremen handelt es sich allerdings um Fach
im Hafen, so dass hier nicht von einem Flughafempemiszugehen ist.

Am Flughafen Dusseldorf sticht insbesondere digle@hsweise hohe Ansammlung von Gewerbe- und
Biuroparks hervor. Ob die N&he zu Flughafen, Stdiktgeoder die Kombination von beidem
ansiedlungswirksam war, kann nicht beurteilt werderoRere Areale dieses Gebietstyps finden sicl noc
bei den Flughafen Kéln-Bonn, Stuttgart und Miinch&n.den Ubrigen Flughéfen sind derartige Gebiete
wesentlich seltener bis gar nicht vertreten (Drasdgamburg, Hannover, Berlin-Schonefeld). Bei den
Flughafen Dusseldorf und Erfurt befinden sich Mgssinde im direkten Flughafenumfeld. Sie wurden der
Kategorie ,Businesspark® zugeordnet. Das neue Mgsd&rde am Stuttgarter Flughafen wurde noch nicht i
ATKIS erfasst. Der Flughafen Berlin Tempelhof idgisonders zentral in Berlin, der 5-km-Radius untfass
bereits Teile der Innenstadt. Dies erklart den héiénteil von Biroflachen.

Die Verteilung der wenigen einzelhandelsbezogenehidte weist keine deutlichen flughafenspezifischen
Muster auf, fallt jedoch insbesondere in den RagetiagroRerer Siedlungskorper auf (Berlin-Schonefeld
KdIn-Bonn, Hamburg).
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Insgesamt ist somit der raumlich-baulich erkennlbdughafenbezug der gewerblichen Nutzung im weitere
Terminalumfeld eher gering ausgepragt. Die indektm, heterogenen und einzelhandelsbezogenen
Gewerbegebiete lassen auf Grund ihrer Lage im @edkorper und zum Flughafen eher stadtbezogene
Ansiedlungsgrunde vermuten. Sie machen zusammebOc& der in ATKIS erfassten Gewerbeflachen im
Terminalumfeld aus. Den engsten raumlichen Flugitadeug zeigen die transportorientierten
Gewerbegebiete. Biro- und Gewerbeparks sind nuwemigen Flughéfen starker vertreten und zeigen
Distanzen von mehreren Kilometern zu den Termifgadéhe Disseldorf, Kéln-Bon, Minchen).

Damit liegt die Schlussfolgerung nahe, dass eingktéi Flughafennachbarschaft bislang hauptséachilich
logistische Funktionen bedeutsam ist. Auch wennHRigyfunktion fiir viele andere Geschéaftsnutzungen
gunstig oder sogar notwendig gewesen ist, bedadieshalb noch nicht eines Standorts in unmittetbare
Airportnéhe. Dies gilt offensichtlich fir den tenen und quartéaren Sektor. Biros in Terminalnéhd si
bisher eine Seltenheit.

Insbesondere erstaunt das nur leicht Uberdurchfatini gewerblich besetzte Terminalumfeld des
Grof3flughafens Frankfurt. Angesichts seiner Bedsytun Passagier- und Frachtverkehr wurden mehr
gewerbliche Baunutzungen erwartet.

6 FAZIT

Nach Kasarda haben sich Aerotropoli noch nichtemleiin Flughafen gebildet AsARDA 2000, 2007). In
vielen Fallen sind erst Ansatze erkennbar. Als Agwration entwickelt sich eine Aerotropolis sukiess
und dezentral geplant entlang ihrer zentralen \lediefrastrukturen. Im engeren Terminalumfeld des
Flughafens bildet sich eine vergleichsweise kompakiebdudeagglomeration heraus, die Airport-City
(KAsARDA 2007, S. 108), wahrend die Siedlungsstrukturen largt der stralBenseitigen
ErschlieBungskorridore des Flughafens eher denrigkddisperser Gewerbegebietscluster vermitteln
(CHARLES ET AL 2007; KASARDA 2000, S. 38). Ein Grund fur den Sprawlcharakteridaeren wie aul3eren
Flughafenumlands ist die spontane Entwicklung énezreGewerbe- und Dienstleistungskomplexe, die erst
als kumulativer Effekt die Flughafenagglomeratiarnhrer flachenhaften Ausdehnung erzeugeAsgRDA
2001, S. 44). Eine systematische Rahmenplanungezkisisher vor allem fir das engere Terminaluohfel

In Deutschland liegen fur die Flughéfen Berlin Btanburg International, Bremen, Disseldorf, FranKflur
und Munchen einzelne Airport-City-Planungen vorft-adlerdings weniger als Entwicklungsplan, sondern
als Einzelimmobilienplanung ¢($1UBERT 2007, S.2; Voss 2007). Aktiv haben die Flughaférdeer zur
Gestaltung der Airport-City eigene Immobilienentkisigsabteilungen gegriindet, um ihre profitorietdie
Vermarktung zu fordern (KSARDA 2007, S. 108). Viel seltener werden strategisdbadfir das weitere
Umland der Flughafen entwickelt. Die bauliche Undantwicklung vieler Flughafen leidet daher haufig
unter dezentralen Planungsentscheidungen der Geemei&ine unkoordinierte Gewerbebaulandausweisung
stellt auch in Deutschland ein erhebliches Probtiem. Eine staatlich Steuerung auf der Basis eines
raumlichen Entwicklungskonzepts fir das weitere grifenumfeld — wie beispielsweise durch die
gemeinsame Landesplanung Berlin Brandenburg fuméeren Flughafen Berlin Brandenburg International
— fehlt vielfach (MNISTERIUM FURINFRASTRUKTUR2007).

Trotz einer offensichtlich dynamischen Beschéaftigigwicklung der Flughafenwirtschaft und eng damit
verflochtener Branchen hat sich in Deutschland eweeotropolis nach dem Beschreibungsmuster von
Kasarda noch nicht herausbilden konnen. Die Gewente Birogebiete im weiteren Umfeld der Terminals
(definiert als 5-km-Radius) und die GemeindeentWieg im inneren Flughafenumland (als 15-km-Radius
um das Terminal abgegrenzt) deuten bisher nuribeelmen Standorten eine Entwicklung im Sinne einer
Aerotropolis an. Dies liegt in erster Linie an g&idtischen Einbindung der meisten Flughafen.

Die untersuchten Flughafen weisen entsprechend lifage im Siedlungsraum urbane, d. h. im stadtische
Siedlungskdrper gelegene, suburbane oder landithrdorte auf. Urban gelegen sind die Standorte der
Flughafen Dusseldorf, Hamburg, Tegel und TempellBdi diesen Standorten ist eine eigenstandige
Entwicklung zur Aerotropolis nicht erkennbar, d&s#i Flughéfen bereits in bestehende Siedlungsraume
stadtischen Charakters eingewachsen sind.

Gunstiger sehen die Mdglichkeiten der Aerotropdliking in landlichen Regionen aus. Hier besteherhno
grol3e Flachenpotenziale, die im Umland der Flugh#@ifieoretisch bebaut werden kdnnten. Im landlichen
Raum befinden sich die Standorte der Flughafen Kfwan Hahn, Minster Osnabriick, Minchen und

REAL CORP 008 Proceedings / TagungsbandSBN: ~ 978-39502139-4-2 (CD-ROM); ISBN: 978-39502489  (Print E
Vienna,May 19-21 2008 www.corp.at Editors:Manfred SCHRENK, Vasily V. POPOVICH, Dirk ENGELKIPjetro ELISE



Saarbriicken. Von diesen Standorten weist bislamgdau Flughafen Minchen eine bauliche Dynamik in
seinem Umfeld auf, die langfristig zu einer Heralalslmg einer Aerotropolis fiihren kénnte.

Die ubrigen elf Flugh&fen sind eher suburban Iskaite Standorte. Sie sind ndher an der Kernstdttet
als die landlich lokalisierten Airports. GleichZgitwverden sie vom umliegenden Siedlungskorper nscht
eingeengt wie die Stadtflughdfen, welche durch dirliegende Bebauung stark in ihrer Expansion
eingeschrankt sind. Allerdings ist auch bei dieBRmghafen kein Standort mit stark verstadtertem asl
und ausgepragt flughafenorientierten Gewerbe- Dimnstleistungsgebieten vertreten.

Ein gewisses Aerotropolispotenzial wird dem gemantAirport Berlin Brandenburg International
zugesprochen. Von allen bereits bestehenden Stenddn Deutschland kénnte sich, die bisherige
Entwicklung zugrunde gelegt, am wahrscheinlichstas Flughafen Umland von Munchen in absehbarer
Zeit zu einer Aerotropolis weiterentwickeln.
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Airports as initiators of regional visions: Balancing between hierarchical steering and governance?
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1 ABSTRACT
Airport as Initiators of Regional Visions: Balangibetween hierarchical steering and governance?

The strong attraction of airports as locationsdifierent industries has lead to new agglomeragiatterns.
At the same time the setting of a competitive @nsport market have caused airport managemers fom
strategically develop these agglomerations under rthtion ,Airport Cities” or “Aerotropolis”. Local
authorities and regions, which host the airporiy oecently realised the placetaking of a developibkat
creates new challenges regarding land use plaranidgstrategic visions for its regional embedmeatfes
the development of airport cities is a rather gelsadriven development, but its impacts reach beythe
airport fence. The attraction of service, logistiesl high-tech industries should therefore be po@ted in
a larger regional planning framework. However eglgcin densely populated regions the relationassn
airports and their surroundings is rather a catifiicone. Also they mostly lack a coordinating itugion in
charge for the encompassing spatial development.

In order to do so the clarification of the termsa#ion, aviation-related or airport-affine uses @hhis
usually used in Germany) is necessary. For exanmpthe actual approval process for the extension of
Frankfurt airport these notions are used, but thisitinction is not clarified. Thus all building weopment
happening within the extension is declared airpeldated or airport-affine, which excepts them, adecw to

the approving institutions, from a planning proaed@nly be means of these definitions a judgeroantbe
made, whether the building permission is incorpemtan the airport-function or if the developmensiject

to further consideration. Still the pure steeringud not be enough: In a competitive environmenhwther
cities and regions it is indispensable to buildi@adue between airports and their surroundingsomby

with regard to environmental, economic and secusgues. A coherent, strategic approach towards a
regional spatial vision viewing the airport notaasobstacle but as a catalyst is further necessary.

Therefore the article contextualises the airpoty ¢topic as follows: 1. In giving a short view ohet
preconditions of the airport city development amdeatimation of their spatial impact. 2. In depigtithe
recent legal planning treatment from the institagian charge and in questioning these approachds.&h
approximation of the notions airport-related ormpait-affine under consideration of the definitiof amn
airport in a competitive market environment andrdidentifying the actor’s constellations in Rhilin
preventing a coherent planning approach to come @nd a perspective of how this could happen. The
article therefore summarises actual findings of tmgoing PHD-research and makes them publicly
accessible. The goal is primarily to illustrate gtomplex situation. At the example of Frankfurpart it is
shown, how the extension conflict and the airpityt topic intermingle.

2 THEMA

Die Anziehungskraft von Flughé&fen als Standorteutiterschiedliche Industrien hat zu neuen raumtiche
Agglomerationsmustern geftihrt. Zugleich haben FRifghbetreiber, unter dem Druck eines globalen
Konkurrenzmarktes im Luftverkehr, diese Agglomerasiendenzen zur strategischen Entwicklung von
LAirport Cities* (Guller 2001) oder “Aerotropolis{Bender 2006) genutzt. Die Kommunen und Regiorren, i
denen die Flughéafen beheimatet sind, erkennerseitskurzer Zeit, dass hier eine Entwicklung ihteuf
nimmt, die planungsrechtlich neue Herausforderunigeiert. Bisher ist die Entwicklung von “Airport
Cities” eine privatwirtschaftlich initierte, deremdumliche Wirkung allerdings den Flughafenzaun
Uberschreitet. Denn nicht nur die Nutzungen am lrdfgn selbst, auch die rdumlich wirksame Anziehung
fur Dienstleistungen, Logistik und Hightech-Firmstellen Agglomerationsfaktoren dar, die raumordsudri
und stadtplanerisch in einen gréReren Rahmen edtigélwerden sollten. Besonders in dicht besiedelte
Regionen besteht bereits ein konflikireiches Venglzwischen den Flughafen und ihrem Umland. Eine

1Gespréach mit Peter Habermann, Stadtplanungsamkfiraam Main, 24.01.2008
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steuernde Institution, die das Phanomen planersaehen konnte und deren raumlicher Umgriff dem
Einzugsgebiet des Flughafens entspricht, exigtieist nicht.

Fur die Beurteilung der Entwicklung spielen die Big flughafenbezogener, flughafenaffiner und nich
flughafenaffiner Nutzungen eine grof3e Rolle. Demnm anhand dieser Definitionen ist es mdglich, am
Beispiel des deutschen Planungsrechtes, die Uhtdiog zwischen Bauleitplanung und Sondernutzung
Flughafengeldnde zu unternehmen, die aber auchemean ersten Schritt darstellt. An regionalen
Gesamtkonzepten, die raumplanerisch den Agglonoaisiaktor Flughafen in die Entwicklung einbeziehen,
fehlt es bisher ganzlich. Dies liegt zum einen dadass Larm meist das dominante, regionale Thetna i
wenn es um Flughafenentwicklung geht, und neue IKtfeider vermieden werden. Zum anderen bilden
sich mit der Privatisierung der Betreibergesellfiemaspezifische Akteurskonstellationen, durch weldie
Definition der Entwicklung am Flughafen als Sondgrung gehalten wird. Dabei ist es auch im
Wettbewerb der Regionen entscheidend, wie der Bialischen Flughafen und ihrer Region nicht nur in
bezug auf Larm und Umwelteinflisse, sondern audhFEchenentwicklung hin gefihrt wird. Flughafen
kénnen hier einen Ansatzpunkt fir regionale Rautilder bieten.

Im vorliegenden Aufsatz wird die Thematik der Airp€ities daher folgendermal3en kontextualisiertnl.
einer knappen Darstellung der Vorbedingungen detwiEklung von ,Airport Cities® und einer
Einschatzung zu deren raumlicher Wirksamkeit. 2. Amfzeigen des aktuellen planungsrechtlichen
Umgangs von Seiten der Planungsinstitutionen undlen Hinterfragung dieser Ansétze. 3. In einer
Annaherung der Begriffe flughafenbezogen und fldghaffin unter Beriicksichtigung der Definition
~Flughafen“ in einem globalen Konkurrenzmarkt und 4m Aufzeigen der Akteurskonstellationen am
Beispiel Frankfurt Rhein-Main, die ein regionaleaurleitbild bisher behindern und einem Ausblicke wi
dies gelingen konnte. Der Aufsatz faflit somit Fauegsergebnisse der laufenden Dissertation der #wutor
zusammen und macht diese der Offentlichkeit zugémgZiel ist es, die komplexe Situation tberhagist
darzustellen und die Blockaden aufzuzeigen. Anhdesl Fallbeispiels Flughafen Frankfurt Main wird
darlber hinaus deutlich, wie die beginnende Vermisg des Ausbaukonfliktes mit dem der Airport City
eine Steuerung verhindert.

3 VORBEDINGUNGEN DER ENTWICKLUNG ZU ,AIRPORT CITIE S*

Die Entwicklung eines Flughafens zu einer ,AirpGity“ resultiert als Strategie aus der Marktsitaatdes
Flughafenbetreibers im Luftverkehr. Die Faktorenrdglierung des Luftverkehrsmarktes und die
Privatisierung von Betreibern und Luftfahrtgesdisiten interagieren dabei miteinander. Dennoch &bnn
unterschiedliche Einflisse dieser Faktoren disigrjuverden. Unabhéngig von der friihen Dereguligrimn
den USA, begann der européische Prozess der Demeopg 1987 und wurde in mehreren Schritten bis zum
Jahr 1997 fertiggestellt. (Burghouwt, Huys 2003¢&&2000; Pompl 1998)

3.1 Deregulierung national und international

Zielsetzungen der Deregulierung waren die Herstigllaines Konkurrenzmarktes, die Ermoglichung des
Marktzugangs, die Verringerung von Kapazitatsengg@sund flexiblere Tarifgestaltung (Pompl 1998).
Diese Deregulierung veranderte den Luftverkehrstriarkerhalb der EU und nahm daher nicht nur auf die
Fluglinien, sondern ebenso auf die Betreibergedwéen Einflul. Die wichtigsten Ergebnisse der
Deregulierung, die Relevanz fir den Flughafenbetniben sind:

- Der Wegfall der Staatsfluglinien
« Das Aufkommen von Billigfluglinien
» Die Liberalisierung der Bodenverkehrsdienste

- Die Forcierung von sogenannten Hub And Spoke Net@wvezuungunsten von Punkt-zu-Punkt
Flugverbindungen

Die Folgen fir die Flughafen sind:
« Konkurrenz innerhalb des Flughafensystems (Rediogakifen)
« Konkurrenzmarkt Ground Handling

» Hub Konkurrenz
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Diese Faktoren resultieren in einem Konkurrenzmdrigftverkehr, in dem die Betreibergesellschaft
bestehen mul3. Eine Reaktion auf diese verandersektbbdingungen ist die Entdeckung des Flughafns a
Immobilie. Unter dem Begriff ,Airport City* subsumit stellt diese strategische Verdnderung eine der
dominanten Herangehensweisen von Flughafenbetreibeute dar. Flughafen, auch kleinere, regionale,
bedienen sich dieser Strategie, auch wenn sieinen erweiterten Servicebereich fur Fluggéste lobrei.
Besonders an Grof3flughafen mit Hubfunktion und hoHegistikanteil entstehen dartber hinaus durch
Multiplikatoreffekte auf dem Flughafengelande und unmittelbarer Umgebung multifunktionale
Nutzungsagglomerationen. Insofern kann beim Beghiifport City“ von zwei grundsétzlichen Tendenzen
ausgegangen werden: Als Produkt und als ProzeB.vidid im Folgenden néher erlautert.

3.2 Airport City als Produkt

Wie in Abbildung 1 dargestellt ist ,Airport City“lst Produkt zu begreifen. Dies bezieht sich eintgsei

darauf, dass Betreiber ihren Flughafen als Prodilkér den Luftfahrtaspekt hinaus versuchen, zu
positionieren, andererseits darauf, dass die Begateistung fiur diese Positionierung als neues
Geschéftsfeld beispielsweise von Unternehmensbegaty aber auch als Wissenstransfer von den
Betreibern selbst entdeckt wird.

OEREGLLIERUMG PRIVATISIERLING

GLOBALISIERTER MARKT
Diversifizierung

S S

AYIATION HOM-AVIATICN EXPORT

PRODUKT
AIRPORT CITY

Abb. 1: Produkt Airport City Einflu® Luftverkehr..)

In einem volatilen Luftverkehrsmarkt sind die Bétergesellschaften zu einer Diversifizierung ihrer
Einkunfte gezwungen. Zum Angebot von Luftfahrtlersien kommt daher dem Ausbau des sogenannten
Non-Aviation-Geschéftes groRe Bedeutung zu. EingeweeDiversifizierungsstrategie besteht im Expant
Beratungsdienstleistungen und Ground-Handling fitteae Flughafenbetreiber und in der Beteiligung. Fi
die Entwicklung am Ort sind zwei Strategien moglidie quantitative Veranderung des Flughafens, ddso
Ausbau, und die qualitative Strategie der Verbessgerder angebotenen Dienstleistung Flughafen. Die
Volatilitatt und Begrenzung der Kapazitdten der witighen Luftfahrtdienstleitung lassen die
Betreibergesellschaft zu einem qualitativen Austesudieren. Dies ist insofern zu beachten, als desbAu

der LAirport City* nicht zwingend mit dem AusbaugiElughafens korreliert.

3.3 Die Kunden der Airport City

Ein wichtiger Aspekt sind die Kunden fur das newedikt ,Airport City“. Die nach wie vor wichtigsten
Kunden sind die Fluggaste. Untersuchungen zeigss die Kaufbereitschaft am Flughafen besondetts hoc
ist, auch bei Geschaftsleuten. Die Geschafte ghfszielen denn auch in erster Linie auf ein besosd
kaufkraftiges Publikum. Darauf wird sogar mit sgdiein Editionen einzelner Produkte reagiert, diendaur

am Flughafen zu kaufen sfnder Iuftseitige Einzelhandel ist auch deswegechtig, da die Stresskurve der
Reisenden erst nach dem Check-In und den Sichekbattollen in Richtung Kauflaune zeigt. Neuere
Terminals wie in Kopenhagen machen sich diesen &f@gunutze, indem sie einen zentralen Warteraum
anbieten, in dem sich der Einzelhandel konzeniri2i eigentlichen Gatepositionen werden erst e2@a
Minuten vor Abflug bekanntgegeben. Doch auch Anveshund Beschaftigte lokaler Unternehmen zahlen

2 Gespréach mit Patrick Keidel, Fraport AG, 9.6.2006
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zu den Kundengruppen, deren Potential noch nickgerchopft ist (Beitrag Mercer Consulting in: Beder
2000).

Abb. 2: Flughafenpendler (Quelle: KSR 2000: 99)

Eine Befragung am Munchner Flughafen hat wiedereaeigt, dass relative héhere Anteile der Besucher
und Angestellten des Flughafens gegeniiber den dgtas=a den Besuch des Flughafens fiir einen Einkauf
genutzt haben (Heinritz 2003). Am Flughafen Frartkiuird derzeit das Untergeschol3 des Terminal 1
speziell auf die Bedirfnisse der rund 68.000 Argjteth umgebaut und das Sortiment angepasst. Agedi
Strategie lasst sich indirekt ein Kaufkraftabfldés die umliegenden Gemeinden schliel3en, in defnen e
Grol3teil der Angestellten des Flughafens wohnlsaftDie Abbildung zeigt, dass es sich dabei grdBtsn

um direkte Anrainergemeinden des Flughafens handelt

Dennoch liegt der Fokus der Retailangebote sowehtbr Kundschaft aus dem Umland, als auch bei den
Angeboten fiir Fluggaste im hochwertigen Sortimergshotef Damit werden Argumentationen gestiitzt,
die in der Entwicklung von Flughéfen zu “Airportt@s” als Produzenten neuer Ungleichheiten sehen un
als “stabile Einheiten einer elitiren Form der Bewegung”’ (Kesselring 2007). Werden die Bedurfnisse
einer immerfort mobilen Elite als offentliches Irdese deklariert, wie es in der Argumentation zum
aktuellen Planfeststellungsverfahren des Frankfirtleghafens den Anschein hat, ist die Verknipfdeg
Ausbaukonfliktes mit der Thematik der “Airport @8" absehbar (Land Hessen 2007: C Ill, 1716 f.)

3.4 Airport City als Prozess

GLOBALISIERUMG TERTIARISIERUN G
WERANDERTE FRODUKTION
Agyglomeration
STAOTE ‘ HELE
KOMKURRENZE ZENTAALITAT
PROZESS
AIRPORT CITY

Abb. 3: Prozess Airport City EinfluR Neue Zentiitgn e.D.

3 Gespréch Patrick Keidel, Fraport AG, 9.6.2006
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Mit dem Begriff Prozel werden im Folgenden raungdiclAgglomerationstendenzen bezeichnet,
Insbesondere bei Hub-Flughéafen, die signifikantayisiikfunktionen erfullen, ist die Entwicklung von

Flughafen als raumwirksamen Faktoren relevant. ferastische Gesellschaften entwickeln veranderte
raumliche Agglomerationsmuster, hier induziert durdertiarisierung der Produktionsverhéaltnisse,
verbunden mit Clusterbildung der Dienstleistungsighoie und der Veranderung des Logistikmarktes durch
Just-In-Time-Prinzipien. Im Zusammenhang der Gleblung resultieren diese in veranderten
okonomischen Agglomerationsmustern, die sich aéiamlich auspragen (siehe auch Oechsle 2006: 26ff.).

Aufgrund der internationalen Verknlpfung sind Flafgn in diesen neuen Mustern Nutzer und Erzeuger
neuer Zentralitaten. Firmen, welche die direkte Macschaft zum Flughafen suchen sind
Feinmetallverarbeitung, Elektronische VerarbeituRyazisions- und optische Mechanik und natrlich
Logistik (Brake 2005).Die Néhe zu Deutschlands frzantrum Frankfurt beglnstigt besonders am
Flughafen Frankfurt Rhein-Main weitere Agglomeratieffekte. Gleichzeitig fordern diese Tendenzen den
Wettbewerb stadtischer und metropolitaner Standevtelurch die aufkommende Stadtekonkurrenz den
Prozess zur Airport City-Bildung zuséatzlich untétzt. (siehe Abb. 3)

4  PLANUNGSRECHTLICHE SITUATION

Die skizzierten Entwicklungen sprechen fur die Amme, dass die Entwicklungen aus dem
Luftverkehrsmarkt raumrelevant sind und entspredhén raum- und stadtplanerischer Hinsicht
Niederschlag finden sollten. Dabei entsteht im Beauf die Raumplanung primar die Problematik, dkess
Zentralitatsbegriff sich nach wie vor an der Kortimmp der zentral6rtlichen Versorgung orientiert.chuist

die raumplanerische Ebene zu Ubergreifend, um &lahraumige Nutzungsdifferenzierungen an und um
Flughafen zu behandeln. Eine regionale Ebene auisend des Einzugsgebietes von Flughafen ware
geeigneter.

Flughafen fallen lhrem infrastrukturellen Charaktefolge unter das Fachplanungsverfahren, verdbaich
mit Bahnhofen und Hafen. Hier wird die fachplanes Notwendigkeit der Infrastruktureinrichtung
gegenuber Belangen wie Naturschutz, Privateigentamgwirtschaft in Form der Beteiligung von Tragern
offentlicher Belange abgewdgt Dieses sogenannte Planfeststellungsverfahrenlgerfallerdings in
Abstimmung mit der tiberértlichen Raum- und Landasphg.

PLANUNGSEBENEN

Flughafen honzaept
der Bundeareglemning

Landesentwicklungsplan

H-Eg lanalplan Sidheszen

Planfeststellungsbeschiulk

Reagionaler Flachenmuitzungsplan

Baugenehmilgung

Regionales Dialogforum

Abb. 4: Regelungsebenen Flughafen Frankfurt M&igghe Darstellung)

4 LuftVG 2. Unterabschnitt 86 (1)
5 LuftVG 2. Unterabschnitt 86 (2)
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Im aktuellen Planfeststellungsverfahren zum Aushdes Flughafens Frankfurt ging daher dem
Fachplanungsverfahren eine Anderung des Landes-desdRegionalentwicklungsplanes voraus. In der
eigentlichen Planungshierarchie folgt dem planfestigllten Ausbau lediglich die Baugenehmigung der
zustandigen Bauordnungsbehdrde. Diese Baugenehgnigird nach Priifung bauleitplanerischer Belange
erteilt. Die Region Rhein-Main unterhalt zudem ohém Planungsverband Ballungsraum Rhein-Main eine
Institution, die mit der Strategie, eine Metropgimn als ganzes planerisch zu behandeln, befasMitsder
aktuellen Entwicklung des regionalen Flachennutsplames existiert eines der wenigen Plandokumente i
Deutschland, die versuchen, die schwierige Ebeneedgonalen Zusammenarbeit in der Nutzungsplanung
zu erreichen. Scheinbar ein geeignetes InstrumentEmbindung der Flughafenagglomeration in einen
regionalen Planungskontext. Im aktuellen Planerftwedoch ist weder die Raumentwicklung far
Neubauflachen im Hinblick auf den AgglomerationsfekFlughafen entwickelt worden, noch findet die
existierende Nutzungsdifferenzierung innerhalb d#aunes ihren Niederschlag: Die gesamte
Flughafenflache ist als “Sondernutzung Flughafeiggt” deklariert. Inwieweit die langen Planungsphas
in der Flachennutzungsplanung geeignet sind, eimamhsches Raumleitbild zu ersetzen ist natirlich
Gegenstand weiterer Diskussion. Dal3 aber nichtaditier der Entwicklung zur “Airport City” Rechnung
getragen wird, laRt auf grolBere Probleme schliel@rgl. z.B. PVFRM 2007: Planentwurf
~Bauflachenentwicklung 2003-2020%)

Steuerung ja oder nein?

Betrachtet man die Regelungsebenen (Abb.4), diedemt Flughafen Frankfurt Main befasst sind, entsteh
nicht der Eindruck eines Regelungsdefizits. Zu bé&mme ist allerdings, dass die entscheidungsbefugten
Regelungsebenen (grau hinterlegt) landesspezifigtdr regional sind. Auf Bundesebene sind trotz des
Flughafenkonzeptes keine Umsetzungskompetenzerawdein, und die Privatisierung von Bundesanteilen
an einzelnen Flughafen schrankt die EinfluBmdghkdtan weiter ein (Weimar, Jansen: 2001, siehe auch
Abb.5). Die Problematik der regionalen Steuerubgrdiegt eher in der Anwendung der Instrumente und
ihrer Eignung fur den raumlichen Umgriff der Flufgraentwicklung. Beklagt man die fehlenden oder
fehlschlagenden Steuerungsmechanismen, steht amandénfauch die Hinterfragung der
Steuerungsnotwendigkeit. In Rhein-Main hat sich eggiz dass samtliche Genehmigungen, die der
Bauordnungsbehotrde der Stadt Frankfurt am Mainegbh, nach 834 BauGB genehmigt werden. Mit
diesem sogenannten Einfugungsparagraphen, der tl@gerir die klassische Baullicke innerhalb
geschlossener Ortschaften gedacht ist, umgeht aigheBr ein langwieriges BebauungsplanverfahrenhAuc
im Flughafenumfeld gilt diese Praxis, wie das Bekmles neuen Lufthansa Ausbildungszentrums in
Seeheim-Jugenheim zeigt, das ebenfalls nach 8§3&Baenehmigt wurde. Auf Nachfrage des Bund fur
Naturschutz und Umwelt beim hessischen Regierudggpum, warum das Ausbildungszentrum in
Ortsrandlage nach diesem Paragraphen genehmigewelbgvohl es den Tatbestand der Einflgung nicht
erfiille, erhielt der Verein die Antwort, weil es dgnamisch s&i Neutral betrachtet deckt die Antwort eine
Problematik auf: Die existierenden Instrumente eimgnsich offensichtlich nicht mehr, gewisse
Entwicklungen auf zufriedenstellende Weise fur Kamen und Bauherr zu regeln, so dass
Ausweichstrategien verfolgt werden. Das AusmaRRbarmentwicklung an Flughafen aber spricht fir eine
strategische Steuerung des Phdnomens entgegen sHilmdwveisen Entwicklung, wie sie mit dem 834
gefordert wird.

Wie eingangs erlautert handelt es sich bei derpgtir City" um ein relativ neues Phanomen, das skih
etwa 10 Jahren an europdischen Flughafen abhiddéer ist der planungsrechtliche Umgang damit diiich
die Kommunen Neuladdn dem Sinne, dass die Notwendigkeit planungstiebier Sicherung erst erkannt
worden ist. Im Falle der Stadt Frankfurt wurdenhigherigen Genehmigungen fir Neu- oder Umbauten vo
Hochbauten aus dem Flughafen gemaf 834 BauGB gagteBmtrachtet man aber die rechtliche Situation,
die sich zum Beispiel fir Einzelhandel durch 811 uB&VO ergibt: Sondernutzungen wie
Einzelhandelsflachen uber 120fndie eine Auswirkung auf die zentralértliche Sturkder umliegenden
Gemeinden zu erwarten lassen, bedurfen eines agdgeamalien Bauleitplanverfahrens. Fur den Frankfurte
Flughafen aber liegt kein Bebauungsplan vor.

6 Telefonat mit Thomas Norgall, BUND Landesverb&tassen e.V., 07.01.2008
7 Gesprach mit Peter Habermann, Stadtplanungsamkfert am Main, 24.01.2008
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5 DIE BEGRIFFE FLUGHAFENBEZOGEN UND FLUGHAFENAFFIN

Bei der Beurteilung, ob die neuen Nutzungen am ldéen eines bauleitplanerischen Verfahrens bedirfen
spielt Verknipfung der Nutzungen mit dem Standore evichtige Rolle. Je nach Perspektive werden die
Begriff flughafenbezogen oder flughafenaffin auftarschiedliche Nutzungen angewendet, wobei der
LAffinitat* besondere Bedeutung zukommt. Meist jetlowird die wirtschaftliche Affinitat einer Branche
oder Nutzung mit der Notwendigkeit der raumlicheffinitat gleichgesetzt. So definiert zum Beispiét d
Fluglarminitiative ,Widema e.V." flughafenaffin als

LAls flughafenaffin (abgeleitet von Affinitat, (I3t Verwandschaft, Ahnlichkeit) werden Betriebe
bezeichnet, deren erbrachte wirtschaftliche Leigtiiherwiegend mit dem Flughafen zusammenhangen.”
(http://iwww.widema.de/fluchlaerm/informationen/faeyriffe/flughafenaffin.html 25.1.08)

Die Bulwien AG (1999) unterscheidet in einer Untetsung zu den externen Effekten des Flughafenagsbau
zwischen flughafenbezogen als ,on-site” und flughafffin als ,off-site“. Diese begriffliche Unterseidung
zwischen *-bezogen und *-affin kann fir die Beluteg hilfreich sein, die Grenze zwischen zum
Sondernutzungsbereich Flughafen zwingend gehérerienichtungen und solchen, die unter die
Bauleitplanung fallen, zu ziehen. Im aktuellen Ratstellungsbeschlul? zum Ausbau des Frankfurter
Flughafens vom 18.12.2007 wird lediglich an einigtellen von ,flughafenaffinen Flachen bzw. Gewerb
gesprochen, ohne diese naher zu erlautern. Pad)(definiert Unternehmen in bezug zum Luftverkeh
als luftverkehrsabhangig oder —unabhéngig, wobfineaUnternehmen zu den unabhangigen gehéren und
insofern keines direkten Standortes bedurfen. Dagé-nach der Abhangigkeit oder Affinitat wird atlimgs
auch nicht umfassend geklart. Dies kann am Beislgiellandseitigen Einzelhandels erlautert werdenals
Arbeitsstétte seinen Tatigkeitsschwerpunkt auf éumghafen hat. Ist der Absatzmarkt der Flughafeindér
Einzelhandel in diesem Sinne auf die Flughafenfionkusgerichtet, sozusagen luftverkehrsabhangig. D
Einbeziehen weiterer Zielgruppen aus der Regionr abeacht diese Geschéaftsanteile nicht
luftverkehrsabhangig. Aus der wirtschaftlichen \fergfung 143t sich daher keine klare Definition aien.

In einem sehr engen Sinne wird daher begrifflichh Waftfahrtbezogenen Einrichtungen ausgegangen, die
notwendig sind, die Infrastrukturleistung des Flafgims zu erhalten.

Doch ist die reine Aufrechterhaltung der Infrastuskoereits ,der Flughafen“? Im Planfeststellungsitduss
wird explizit die Hub-Funktion des Frankfurter Fhajens als ,6ffentliches Interesse* definiert (Land
Hessen 2007). Es kann festgestellt werden, dasdiduAufrechterhaltung des Luftverkehrsstandories e
Anpassung im Angebot auf der Luftseite notwendigse Beantwortung der Frage, was luftfahrtbezegen
oder luftfahrtaffine Nutzungen sind und welche davmtwendigerweise innerhalb des Zaunes angelagert
sein miussen, hangt also auch davon ab, wie heutdwghafen definiert wird. Geht man davon aussass
offentliches Interesse der Bundesrepublik Deutschlest, den Flughafen Frankfurt auch innerhalb der
europaischen Hubs konkurrenzfahig zu halten, igesichts der Erwartungen der luftseitigen Kunden ei
erweitertes Serviceangebot als flughafenbezogerutagsen und insofern begriindbar innerhalb der
planfestgestellten Erweiterung genehmigungsfahig. &lein von Umsteigern genutzten Dienstleistungen
aber befinden sich samtlich im luftseitigen Berei€mtlicher landseitiger Einzelhandel, unabhéangig
einem kleinen Supermarkt flr wartende Abholer umgyestellte ist in diesem Sinne nicht notwendigo als
nicht luftfahrtbezogen. Die planungsrechtliche Wstbeidung zwischen luftfahrtbezogen und luftfafirta
muf3 in jedem Fall tber die Notwendigkeit raumlicNéhe erfolgen und darf nicht mit der wirtschafibo
Verknupfung begriindet werden.

Die Definition wird klarer, wenn wir das Schema vé&agnia umdrehen. Also nicht fragen, welche
Unternehmen abhéngig sind vom Flughafen, sondemnwedchen Unternehmen der Flughafen abhangig ist,
um seine Funktion aufrechtzuerhalten. Samtlichehgol Nutzungen kénnen begriindbar als Bestandteil de
Fachplanung planfestgestellt werden und bedurfethler Realisierung keiner erneuten Prifung BauNV
Dazu muf definiert werden, was notwendig ist, umleghafen in seiner Funktion aufrechtzuerhalten.

»Ziel der Flughafenerweiterung ist der den Bedarfsederungen entsprechende Ausbau des Flughafens
Frankfurt Main am gegenwartigen Standort zur Sighgrund Starkung seiner Drehkreuzfunktion (...) Bei
Unterbelieben eines Ausbaus wirde die PositionFeghafens Frankfurt am Main im Wettbewerb der
Luftverkehrsdrehkreuze und damit auch seine Hulk#iam geschwacht, was sich unmittelbar im Angebot
der mittels Direktflug von diesem Flughafen ausietrtbaren Ziele und mithin der Anbindungsqualitét d
Region niederschlagen wirde.” Land Hessen 200@fé3dtellungsbeschlufd C IlI, Seite 1717

REAL CORP 008 Proceedings / TagungsbandSBN: ~ 978-39502139-4-2 (CD-ROM); ISBN: 978-39502489  (Print E
Vienna,May 19-21 2008 www.corp.at Editors:Manfred SCHRENK, Vasily V. POPOVICH, Dirk ENGELKIPjetro ELISE



Airports as initiators of regional visions: Balangibetween hierarchical steering and governance?
Flughéafen als Initiatoren regionaler Raumleithilder

Hier wird also explizit die Hub-Funktion des Flufgmas und das Bestehen innerhalb der Konkurrenz mit
anderen Hub-Flughafen als zentrales Interesse denpfanung definiert. Die Frage nach der Definition
luftverkehrs- oder flughafenbezogener Nutzungen maigd diese Zielsetzung der Starkung der Hub-
Funktion mit einbeziehen. Mit der Nutzungsanreiahgrim landseitigen Bereich wird aber nicht prirdér
Hubfunktion gestérkt, sondern weitere Geschaftefetkquiriert. Die Neuentdeckung von Geschéftsfelde
durch die Betreiber enthebt diese nicht zwingend géanungsrechtlichen Kontrollen, die derartige
Nutzungen an einem anderen Ort ausgesetzt seirewird

6 DER FALL DES REGIONALEN FLACHENNUTZUNGSPLANES

Welche Relevanz die Begriffsbestimmungen habend vaim Beispiel des aktuell sich in Abstimmung
befindenden Regionalen Flachennutzungsplan (Regl&)ich. Im Arbeitsprozess am RegFNP wurden
die Nutzungen am Frankfurter Flughafen entsprecliend VVorgehen im gesamten Planbereich differenziert
ausgewiesen, also z.B. nach Gewerbe, Dienstleistganderen Unterscheidungen. Nach Angaben des
PVFRM® war es die Entscheidung des hessischen Regieméisigipms — die hessische Landesregierung
halt 32% Fraport-Anteile - diese Nutzungsdifferenzing nicht zuzulassen. Stattdessen ist der gesamte
Flughafen als Sondernutzungsflache Flughafen, also flughafenbezogen deklariert. Dies enthebt
beispielsweise die Entstehung von grol3eren EinKaafen eines planerischen Verfahrens oberhalb der
Baugenehmigung. Die Ebene des regionalen Flachmmmggplanes wéare, unabhangig von strategischen,
nicht bindenden Regionalkonzepten, die geeignete,die Entwicklung flughafenaffiner Nutzungen am
Flughafen und deren raumliche Auswirkung in der iBegzu verhandeln. Wie also kommt es zu der
Entscheidung, die Flachen durch die Deklarierung @bndernutzung der planerischen Regelung zu
entziehen?

6.1 Akteure im Konflikt

Betrachten wir erneut die Regelungsebenen (Ablund) die Entwicklung der Anteilseigner der Fraport
(Abb. 5) wird deutlich, dass zumindest das Landsdasund die Stadt Frankfurt zugleich als Anteilserg
und als regelnde Behdrden des Flughafens agieren.
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Abb. 5: Entwicklung der Anteilseigner der Frapdd02-2007 (Quelle Fraport AG

Die Entscheidung, den Flughafen im RegFNP als Sonttleung zu deklarieren geht auf den Einfluss der
hessischen Landesregierung zuriick und entsprichtht niden fachlichen Zielsetzungen des
Planungsverbandes. Die Konstellation zwischen ldeksi Landesregierung, Fraport AG, Stadt Frankfurt,
PVFRM und den Flughafenanrainergemeinden weist Kepaeetzwerkartiger Abstimmungen auf und wird
daher unter dem Begriff ,Governance” diskutiertwieweit die vielfaltigen Zugéange und Definitionearnv
Governance es zum (deeigneten Analysewerkzeug maclksn zu diskutieren. Hier werden
Governancestrukturen nach Scharpf (1993) und Mai2@@4) als netzwerkartige Phanomene aufgefalit. Es
sind Netzwerke der Verhandlung und der Abstimmulig neben oder parallel zu unilateral, demokragach
Prozessen verlaufen. Diese sind bi- und multilégefdstimmungsprozesse, die sich nicht entspreckdend
Hierarchien verhalten, mit denen Akteure eigenthukinander verknipft sind.

8 Gespréach PVFRM, Frau Dr. Bloem, Herr Marsch, FrahriH5.3.2007
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Da Governance vielfach auch normativ gesetzt vdighg auch Einig 2005), wird der Begriff hier dudig

von Ulrich Beck in Risikogesellschaft (1986) gepeagntgrenzung der Politik angereichert. Beck $ypric
von einer Halbierung der Demokratie, die sich zomehd in eine technisch-6konomische und eine
demokratisch-administrative Sphéare oder Systeme#itufAnstatt dem im Governancebegriff enthaltenen
privat-Offentlichen Gegensatz werden hier andergrife gebraucht, die einerseits eine Steuerungsfor
beschreiben — demokratisch-administrativ — und @ardeits eine Handlungsmaxime umschreiben —
technisch-6konomisch. In dem Sinne, dass Beck delitisph-administrativen Bereich mit den
Handlungsmaximen ,Diskussion, Abstimmung, Zustimgiuarlautert, verbirgt sich hinter der ebenso eine
normative Konzeption. Beck bezieht sich hier auf Bolitikverstandnis, in dessen Sinne Politik niats
Herrschaft der Durchsetzung von Partikularintenesdent, sondern im offentlichen Interesse handelt
(Mayntz 2004). Im Sinne der Auflésung der Grenzesthen Politik und Privaten und dem Heraufziehen
eines Regelungsmix argumentiert, kommt Beck nocheotten Begriff der Governance aus, wobei das
Interesse an dieser Entgrenzung weniger in dengigeen Strukturbildung, als in der Systematisngrzur
Durchsetzung von Partikularinteressen zu sehernisliesem Sinne markieren Governancestrukturen und
der Abschied der hierarchischen Steuerung auch Etade gesellschaftlicher Leitbilder, die durch
partikularfokussierte Handlungsstimuli abgelostdesr. Wer nicht Gber die Fahigkeit verfugt, sicheiriralb
dieser Partikularstrukturen eine Stimme zu verdehafwird hiermit marginalisiert (siehe dazu auch
Kesselring 2007). Die wohlfahrtliche Steuerung teiehuch auf die Erhaltung der sozialen Kohdsion,
allerdings in einer wesentlich homogeneren Gedsll$c Damit spitzt Beck eine Kernthematik von
Governance zu, namlich, ob die Zusammenarbeit uadvérmischung zwischen privat und o6ffentlich
steuerungsexterne  Abstimmungsmechanismen befordamd damit gleichzeitig demokratische
Abstimmungsprozesse untergraben. Die Unterscheiduvigchen Spharen und nicht die Grenzziehung
zwischen privat und 6ffentlich aber ist es, die eis Konflikte verdeutlicht: das Institutionenhatal des
offentlichen Akteurs ist eben nicht (mehr) zwingetet Durchsetzung der Demokratie verpflichtet, sond
facettiert sich in dem MaRe, in dem o6ffentliche tilm§onen technisch-6konomischen Beurteilungen
unterliegen. Verdeutlicht werden kann dies an demterschiedlichen Zielsetzungen eine
Liegenschaftsverwaltung und dem Stadtplanungsamet &tadt. Die Maxime der Liegenschaftsverwaltung,
ein Grundstick zu mdoglichst hohem Preis am Markt @atzieren widerlauft unter Umstéanden
stadtplanerischen Zielsetzungen. Der Gegensatatgiffentlich sollte also, wenn nicht ersetzt, smcth die
Handlungsmaximen der handelnden Institutionen ettgéarden.

6.2 Regionales Raumleitbild Flughafenregion?

Inwieweit kann man dieses abstrakte Analysemodeil auf die Raumentwicklung anwenden? Unter einer
politisch-administrativen Maxime sollte den Indtitunen, die mit der Planung am Flughafen befasst, sin
einer verfeinerten Anwendung der Instrumente gelegein. In beiden Beispielen, der Genehmigung
samtlicher Planungen am und sogar im Umfeld deghéiens nach 8§34 und der Eliminierung der
Nutzungsdifferenzierung im RegFNP wird die Verflanh der Instrumente gewahlt, um einen
Planungsprozess reibungsloser und schneller zuanackas Beispiel der Stadt Frankfurt als Anteilseig
einerseits und als bauordnungsrechtlich verantiesbellBehdrde andererseits verdeutlicht die spehiis
Probleme und Einflussmoglichkeiten von 6&ffentlichekkteuren in der ,Governancekonstruktion
Flughafenregion“: Als Anteilseignerin der Frapost teilt sie deren dkonomische Handlungsmaxime. Als
administrative Einheit ist sie dem Allgemeinwohkp#lichtet und das Stadtplanungsamt drangt damdief,
Sondernutzungsfestschreibung im RegFNP aufzuh&mm diese Definition enthebt das Stadtplanungsamt
jeglicher Einflussmoglichkeiten auf die Entwickluragif dem Flughafengeldnde, auch im Hinblick auf
Konkurrenz mit der Kernstadt. Durch die Teilhabe @amvatisierten Flughafen entsteht also innerhadb d
offentlichen Akteurs ein Konflikt: Der 6konomischrientierte Teil ist vermutlich Befurworter der
Sondernutzungsdeklaration, da diese der dynamisé&mwicklung am Flughafen entgegenkommt. Der
administrative Teil will seine Einflussmoglichkeit planungsrechtlicher Hinsicht behalten und erradbt
Trager Offentlicher Belange Einspruch gegen den FAREy der jedoch zuriickgewiesen wird. Die
Konfliktvermeidung im schwierigen Flughafenumfelat Vorrang vor planerischer Notwendigkeit. Grafisch
verdeutlicht werden kann dieser Konflikt so (Abl. 6
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Abb. 6: Konflikt des 6ffentlichen Akteurs (Eigebarstellung nach Beck und Mayntz)

Die Stadt, hier als “public actor” ist Anteilseignem “private actor”. Dadurch entstehen zwei
Handlungssphéaren,  technisch-6konomisch  und  pdidgstministrativ, die  unterschiedliche
Handlungsmaxime verfolgen. Der dadurch entsteh&mwdlikt hat Einfluss auf das Ergebnis der Planung
(zu raumbezogenen Konflikten siehe auch Reuber )1998s Beispiel verdeutlicht, wie komplex die
Situation an Flughafen ist und gibt begrenzt Infationen Utber die Hurden, die flr ein regionales
Raumleitbild unter Bericksichtigung der Flughafamecklung zu Uberwinden sind. Aber die
Entwicklungen durch den Luftverkehr sprengen audb Grenzen der einzelnen Kommunen und
Institutionen: Die Notwendigkeit einer regionaleedelung wird erkannt (siehe FR 2007a, 2007b). Doch
stehen die Instrumente nicht zur Verflgung und,ded sie existieren, versagen sie an den bestehende
Konfliktlinien. Eine Chance liegt darin, dass durdre lebendigen Konflikte und die Dynamik der
Entwicklung an Flughafen das dominante Kirchturniden der einzelnen Kommunen zugunsten einer
regionalen Strategie hinter sich gelassen wird. Baorkann ein Umgang mit den starken Akteuren
Betreibergesellschaft und Landesregierung errefaditden. In diesem Sinne koénnen Flughafen gerade
wegen ihrer konfliktreichen Interaktion mit ihremgebung Initiatoren fur regionale Leitbilder werden

Die Einflussfaktoren der Entwicklung am Flughaf@iobalisierung, Privatisierung, Stadtekonkurrend un
die Reaktionen der lokalen Institutionen sind adngch exemplarisch fir andere Situationen und Piajek
Hier wird aus dem sehr spezifischen Fall der Rauwieklung am Frankfurter Flughafen ein Beispiel fur
das Interagieren von Akteuren wie Planungsinstiign, Politik, privatisierte Staatsbetriebe untemd
Aspekt einer europdischen und globalen Stadtekoskmr mit starken lokalen Auswirkungen. Die
Komplexitdt macht die Vorgénge fir die Institutioneor Ort schwer beeinflussbar. Eine genaue Analyse
der Konstellationen aber bedeutet einen erstenit§ctire scheinbar abstrakten und fernen Vorgange
darzustellen und konkrete Einflussmoglichkeitenzaméigen. Die Entwicklung neuer Instrumente, die
einerseits die Dynamik der Entwicklung bericksmpdii, andererseits aber dem raumplanerischen Diktum
der Wahrung und Abwagung o6ffentlicher Interessetsmachen, stellt eine Herausforderung dar, die im
Umfang einer Einzelarbeit nicht zu leisten ist.
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1 PROBLEMSTELLUNG

In jeder arbeitsteiligen Gesellschaft ist die r&ahd Entwicklung eng mit der Entwicklung der
Verkehrssysteme verknlpft. Schon in den antikentufeih bildeten Verkehrsknotenpunkte bevorzugte
Standorte fir Interaktion, Kommunikation und Handeld waren daher haufig Ausgangspunkt fur die
Entwicklung von menschlichen Ansiedlungen. Wahrdad Phase der Industrialisierung im 19. Jahrhundert
und in den fordistischen Wirtschaften des 20.Jafdtbruis war die Nahe zu hochrangigen Verkehrsachsen
und -knoten eine wesentliche Voraussetzung flEdistehung von Produktionsstandorten und damuigir
Entwicklung von Wirtschaftszentren (vgl. Fassmaf@Z£, S. 80ff.).

Erst die fortschreitende Motorisierung in der 2ft¢dldes 20. Jahrhunderts bedingte in den westlichen
Industriestaaten eine  Verlagerung verschiedener r (vallem der transportkostenintensiven)
Wirtschaftsbranchen aus den gut erreichbaren Staitlen in das Stadtumland. Durch den wirtschattlich
Wandel hin zu einer postfordistischen Wissensges®dft einerseits und technologische Fortschritte
andererseits haben sich die Standortanforderungetaternehmungen in den letzten Jahrzehnten jedoch
massiv verandert. Es gibt eindeutige Hinweise dadass bestimmte wirtschaftliche Aktivitaten wiede
zunehmendem MafRe die Nahe von Knotenpunkten ddwammigen Offentlichen Verkehrs suchen: Vor
allem konsumorientierte  Dienstleistungen  (Einzettedn Gastronomie, personliche  Dienste,
Unterhaltung,...), die sich jahrzehntelang vor allém suburbanen Bereich ansiedelten, machen sich
zunehmend das Zusammentreffen von vielen Menschérrlaghafen, Bahnhdfen und U-Bahnstationen
zunutze, weshalb in deren unmittelbarer Nahe (adeh innerhalb der Geb&aude selbst) immer mehr neue
Einkaufs- und Vergniigungszentren enstehen.

In zunehmendem MalRe entdecken aber auch technofiggigerte produzierende Betriebe und
produktionsnahe Dienstleister hochrangige Verketosnpunkte als vorteilhafte Unternehmensstandorte.
Jungste Entwicklungen deuten darauf hin, dassrbedé innovative Betriebe, die traditionellerweide d
Agglomerationsvorteile in den Stadtzentren suchtenghmend bereit sind auf weniger zentrale Stamdor
auszuweichen, wenn diese direkt an das hochrange&ehrsnetz angebunden sind. So lasst sich in
verschiedenen Europaischen Stadten die Entstehonginnovativen Clustern aus Hi-Tech-Betrieben,
produktionsnhahen Dienstleistungen, Creative Inéesstwder Forschungs- und Entwicklungseinrichturigen
der Nahe von Flughafen oder groRen Bahnhofen bétdracin diesem Beitrag soll dieses Phanomen
zunachst anhand von wirtschaftsgeographischenegidmalwissenschaftlichen Ansatzen theoretischagrkl
und schlieBlich anhand der Osterreichischen Fleghampirisch untersucht werden.

2 DIE RAUMLICHE KONZENTRATION VON INNOVATION

Der Innovationsbegriff in seinem heutigen Sinne tgeh Wesentlichen auf die Arbeiten von Joseph
Schumpeter zurlck, der Innovation als die Anwendumg technischen und organisatorischen Neuerungen
im Produktionsprozess und damit als auslosendes évibndes Wirtschaftswachstums betrachtete
(Schumpeter 1961, 1964). In diesem Sinne konzetgniesich dkonomische Ansatze lange Zeit auf
technische Innovationen aus der naturwissensatfegti Forschung und vernachlassigten weitgehend die
wirtschaftliche Bedeutung von Neuerungen aus dest€e und Sozialwissenschaften sowie von kultenell
und kinstlerischen Innovationen (vgl. Kramar 20@¢rade in einer von globalem Wettbewerb gepragten
Informationsgesellschaft ist es jedoch sinnvolln denovationsbegriff weiter zu fassen und daruatiés
Neuerungen aus Wissenschaft und Kunst, die fimddtgzer einen 6konomischen Vorteil bringen kénnen,
zu verstehen. Die Frage, wo solche Innovationentebaa und welche Standortbedingungen diese
Entwicklungen begunstigen, nimmt in den letzten rdah immer gréReren Raum in der
regionalwissenschaftlichen Literatur ein.
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In der Wirtschaftsgeographie findet das Phanomen rdemlichen Konzentration von innovativen
Unternehmungen seit den 1970er Jahren grol3e Beachtierschiedene milieubezogene Ansatze erklaren
die Entstehung von hochspezialisierten Technolegigen wie Silicon Valley in Kalifornien oder dem4Mm
Korridor in England durch das lokale Umfeld und diarin enthaltenen wirtschaftlichen, sozialen und
kulturellen Beziehungen. Diese Milieus, die sichvielen Fallen um gréRere Forschungseinrichtungen
bilden, stellen demnach einen wesentlichen Impirddrinovationen dar: ,Local milieux are regardedtzes
nurseries, the incubators of innovation and inngedirms.“ (Aydalot und Keeble 1988) In &hnlichéfeise
erklart auch das Konzept der Industriedistrikte Bildung raumlicher Cluster im ,dritten Italien dth die
positiven Effekte von lokalisierten Unternehmenszwnetrken (siehe etwa Becattini 1990). In diesen
Ansatzen wird vor allem die Bedeutung zwischenbblither Kooperation von produzierenden Klein- und
Mittelbetrieben sowie der ,collective efficiency‘utth die gemeinsame Nutzung von Infrastruktur und
speziellen Dienstleistungen hervorgehoben.

Eine Reihe von jlngeren regionalwissenschaftlicheheiten argumentiert die raumliche Ballung von
innovativen Betrieben Uber lokale Wissens-Spilleygiehe etwa Jaffe 1989, Feldman 1994, Audretadh u
Feldman 1996). In diesen Ansatzen wird Wissen akalés Klub-Gut betrachtet, das innerhalb eines
raumlichen Clusters jedem Akteur gleichermal3en wgsd#tich zur Verfiigung steht. Diese stark
vereinfachende Annahme ignoriert jedoch die Tasadhss raumliche Konzentration nicht automatisch z
Entstehung solcher Spillovers fuhrt und war dahiet @assiver fachlicher Kritik (siehe etwa Bresahid
Lissoni 2001). Der Frage, welche Mechanismen hiMiissens-Spillovers stehen und welche lokalen
Bedingungen diese begunstigen, gehen vor allengesinetzwerkbezogene Ansétze nach, in denen auf
Grundlage der Betriebswirtschafts- und Organisateime die Entstehung, Funktionsweise und Effefkitivi
lokaler Unternehmensnetzwerke eingehend unterswictit(siehe etwa Storper und Harrison 1991, Sydow
1992, Cappelin 2003). Besonders entscheidend &iEdistehung eines innovativen Klimas scheint dabei
einerseits die Verankerung der Akteure in ein lekasozio-kulturelles Umfeld (,Embeddedness” nach
Granovetter 1985) und die Herausbildung geeignetgitutioneneller Rahmenbedingungen (,institutiona
thickness nach Amin und Thrift 1994) zu sein.

3 DIE BEDEUTUNG DER ERREICHBARKEIT FUR DIE ENTSTEHU NG VON INNOVATION

Die in Abschnitt 2 angefuhrte Literatur zeigt, das betriebliche Standortwahl in der post-fordistien
Informationsgesellschaft ohne Beriicksichtigung Eaktors Wissen nicht sinnvoll erklart werden kaim.
der Volkswirtschaftslehre hat sich ,Wissen" in deteten Jahren als gleichberechneter Produktiotwfak
neben den herkommlichen makro6konomischen Faktarbait, Kapital und Boden durchgesetzt. Dies ist
insbesondere fir Produktionsfunktionen, in denemovationen produziert werden, wie etwa Forschung,
Produktentwicklung oder kreativ-kiinstlerische Tiigen von besonderer Bedeutung. In diesen Tatighkei
die in Weiterentwicklung der Uberlegungen von Gathtm (1961) in neueren Systematiken haufig zum
~quartaren* Wirtschaftssektor zusammengefasst werdpielen vor allem die Faktoren Arbeit und Wissen
eine dominante Rolle. Durch die vernachldssigbaesleBtung von Kapital und Boden galten diese
Tatigkeiten lange Zeit als weniger standortgeburaderer primére und sekundare Sektor, da maninen e
hohen Mobilitat der Arbeitskrafte und in Folge dezuen Mdoglichkeiten der Telekommunikation von
praktisch ubiquitar verfigbarem Wissen ausging.

Erst langsam setzte sich die Erkenntnis durch, ddes fir innovative Téatigkeiten hoch relevante
Produktionsfaktor Wissen keineswegs unbeschranktilmmd damit Uberall gleichermalien nutzbar ist.
Polanyi (1967) pragte den Begriff des ,tacit knadge“, des an Menschen gebundenen Wissens, das im
Gegensatz zur ,codified information“ nur Uber faodace-Kontakte weitergegeben werden kann. Es gibt
gewisse Hinweise darauf, dass dieses ,implizite's&®n, das sich auch in speziellen Fertigkeiten und
individueller Kreativitat ausdriickt, gerade beidnativen Tatigkeiten eine dominante Rolle spid]t:.] the

more radical the process of technological innovatibe less codified are the information and knolgte
communicated.” (Oerlemans et al. 2001, S.341). llebldindet Innovation vor allem dort statt, wo ¢ia
knowledge* bereits vorhanden oder zumindest geichbar ist.

Die Grundung von Technologie- und Innovationszeniann in diesem Sinne als Strategie zur rdumlichen
Konzentration von speziellem ,tacit knowledge* airfiem bestimmten Standort gesehen werden: Durch die
unmittelbare Nahe von ausgewéhlten innovativeni®mtn, Forschungeinrichtungen und entsprechenden
Dienstleistungen soll auf diese Art das kreativeeRtial rAumlich gebiindelt und Synergien durch &fiss
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Spillovers geschaffen werden. Die geringen Entfegem zwischen den Betrieben bedeuten zwar eine
einfache Erreichbarkeit von relevantem Wissen @edah Standorten, sagt aber nichts tber die tdislieh
Verflugbarkeit dieses Wissens aus, da rdumliche NM&ihme Garantie fur Wissensaustausch darstellt. Die
Effektivitat solcher Zentren hangt daher mafRgebhan der Auswahl der beteiligten Betriebe und
Einrichtungen sowie der Schaffung vertrauensforderninstitutioneller Rahmenbedingungen ab (siehe
Kramar 2005). Da sich in diesen technologieorietgie Innovationszentren meist verwandte
Unternehmungen und Forschungseinrichtungen mit h&pezialisierung ansiedeln, missen diese nicht
zwingend im stadtischen Bereich liegen, sondernn&inin der Regel auch ausserhalb bestehender
Siedlungsstrukturen erfolgreich sein. Im Gegensaizu benétigen Unternehmungen, die im kinstlerisch-
kreativen Bereich innovativ sind (,creative indiestf), im Allgemeinen weniger fachspezifisches, tdaf
aber breiteres Wissen (z.B. Uber Moden, Lebensatitr gesellschaftliche Trends) und tendieren ifig|
starker zu durchmischten Standorten im innerstgtutis Bereich. Technologieorientierte Unternehmungen
suchen in Technologie- und Innovationszentren dabkalisierungsvorteile, die durch die Néhe verwtand
Betriebe entstehen, wahrend sich die ,creative stroes“ die Urbanisationsvorteile von innerstadtstc
Standorten zunutze machen.

Da das bendtigte ,tacit knowledge” anderer Betrieber Einrichtungen jedoch nicht standig verflgiesin
muss, ist die permanente raumliche Nahe zu dewamien Wissenstragern nicht unbedingt notwendig.
Gerade bei hochspezialisierter Forschung und Tédabisentwicklung ist es meist ausreichend, wenh sic
die face-to-face-Kontakte auf regelmaflige Meetibgschranken. Aus diesem Grund ist die Néhe zu
wichtigen Verkehrsknotenpunkten und die damit vedmme gute Erreichbarkeit ein wichtiger
Standortfaktor fir viele Betriebe im F&E-Bereichm 1Zuge der wachsenden Internationalisierung der
wissenschaftlichen Forschung spielen die Flughdédei eine zunehmend wichtige Rolle. Standorteein d
Néahe von internationalen Flughafen ermdglichen stéhdige Meetings mit Personen aus ganz Europa, bei
denen die Akteure innerhalb eines Arbeitstages w@md wieder abreisen kdénnen und damit keine
Aufenthaltskosten verursachen. Unter diesen Bediggun sind regelmaRige personliche Kontakte mit
Forschungs- oder Geschaftspartnern zum Informatiamsd Wissensaustausch bei relativ geringen
Reisekosten und Zeitaufwanden mdaglich.

Diese Uberlegungen zeigen, dass die Standortamforgen von innovativen Tétigkeiten in Bezug auf die
Erreichbarkeit und Verfiigbarkeit von Wissen stets wer konkreten Produktionsfunktion des Betriebes
abhéangen: Kinstlerisch-kreative Tatigkeiten, dimiger fachspezifisches als vielfaltiges Wissen tigea,
profitieren starker von Urbanisationsvorteilen, gligh aus der Vielfalt verschiedener Nutzungenesgfem
Raum ergeben, und tendieren daher in innerstadtisébbiete. Wissenschaftliche Forschungs- und
Entwicklungeinrichtungen hingegen sind starker ayfezialisiertes und wenig verbreitetes Wissen
angewiesen und suchen daher eher Standorte, ae dezses “tacit knowledge” gut erreichbar ist. dem
Hintergrund dieser Argumentationslinie ist daheemnarten, dass die Nahe zu Flughafen fur die &mistg
wissenschaftlicher Innovationen von groRerer Badwytist als fir Innovationen aus dem kinstlerisch-
kreativen Bereich. Diese Hypothese wird anhandempirischen Daten fir die Umgebungen der 6 grofiten
Osterreichischen Flughafen untersucht. Als Indikéiio wissenschaftliche Innovation werden dabeiwien
Osterreichischen Patentamt erteilten Patente heraagn, die kiinstlerisch-kreativen Innovationendesr
anhand der Betriebe aus dem Bereich der ,Creatisastries” dargestellt.

4 ANALYSE DER PATENTDICHTE IN DER NAHE VON FLUGHAFE N

Der Einfluss der Nahe zu Flughafen auf wissenslitiaét Innovationen wird im folgenden Kapitel anhand
der Zahl der vom Osterreichischen Patentamt exteiPatente untersucht. Dieser Indikator beschreibt
wichtige Aspekte wissenschaftlicher Innovationehne diese jedoch umfassend abzubilden: Ein egeilte
Patent bedeutet im Sinne der Definition von Schueperst die Vorstufe einer Innovation, die erstctiu
dessen Anwendung im Produktionsprozess entsteldmBa (1994) begriindet ihre Skepsis gegentber
Patenten als Innovationsindikator damit, dass séiex viele Patente nicht zur Anwendung kommen und
dass andererseits viele erfolgreiche neue Produktepatentiert wurden: ,[...] patents are not a direc
measure of innovative output. In contrast, the vation data exclude those inventions which weremed

but did not prove to be viable for market introdoctand include innovations which were never paterit

(S. 43) Allerdings kann davon ausgegangen werdass die zeitlichen und monetaren Aufwande zur
Anmeldung eines Patents nur dann sinnvoll sind,maia Erfindung ékonomischen Nutzen verspricht und
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damit innovationsrelevant ist (siehe Kramar 200%,75). Eine weitere Schwéche dieses Indikatorgt lie
darin begrundet, dass Patente hauptsachlich desicBeder naturwissenschaftlichen und technischen
Forschung abdecken und Innovationen in den Geistas$-Sozialwissenschaften, die sich Uberwiegend in
Fachpublikationen ausdriicken, weitgehend ausklammer

Grundlage der Analyse der raumlichen Verteilung WRatenten in der Nahe von Flughéfen bildet das
digitale Patentregister des Osterreichischen Patgat Aus diesem wurden alle im Zeitraum zwische®v1l
und 2006 in Osterreich erteilten Patente herangerzamd nach der Adresse des Anmelders raumlich
verortet. In Graph 1 sind fur die Umgebungen dgrd®ten Osterreichischen Flughafen die Anmeldeirder
diesem Zeitraum erteilten Patente als Punktsigaatdargestellt. Da diese Werte nur in Verbindungdai
bestehenden Siedlungsstruktur sinnvoll betrachterden koénnen, ist in den Karten auch die
Beschaftigtendichte in 250m x 250m Rastezellercletisth. Zudem ist auch die Grof3e und Bedeutung des
Flughafens zu beriicksichtigen, die anhand desiglkri Passagier- und Luftfrachtaufkommens in Tab. 1
dargestellt ist.

Passagier Luftfracht

(An- und Abflige) (in Tonnen)
Wien Schwechat 15.846.898 193.761
Linz Horsching 726.529 383
Graz Thalerhof 893.34p 1.337
Salzburg 1.695.428 198
Klagenfurt 522.716 53
Innsbruck 738.45] 575

Tab. 1: Passagier- und Luftfrachtaufkommen der i@sthischen Flughafen im Jahr 2005

Die raumliche Verteilung der Patentanmeldungen én dmgebung der 6 betrachteten Flughafen zeigt
bereits im optischen Vergleich deutliche Untersdbjedie allerdings im Zusammenhang mit der Gréfse de
Flughafens und dessen Einbettung in die Siedlunddat zu sehen sind. Die Flugh&fen von Wien, Gnaa
Linz befinden sich in groReren Entfernung zum Saarum in suburbanen Umlandgemeinden. Im
Gegensatz dazu liegen die Flughafen von Klagenfunsbruck und Salzburg innerhalb des Stadtgebietes
relativ geringer Entfernung (3 — 4 km) zum Stadtmen. Die Situation Schwechats als der bei weitem
groRte der 6 Flugh&fen ist insofern schwer mit dederen zu vergleichen, als der Flachenbedarf der
Flughafeninfrastruktur ungleich gréf3er ist, woduacidere Nutzungen in unmittelbarer Nahe zum Flieghaf
erschwert werden. Folglich wurden im Gegensatz zaz@Qnd Linz in der ndheren Umgebung des
Flughafens Schwechat im betrachteten Zeitraum kéatentanmeldungen registriert. Bei den anderein dre
Flughafen gab es hingegen in Folge der starkerebefiung in den stadtischen Siedlungsraum beneits i
geringer Entfernung eine erhebliche Zahl von Pate(giehe Fig. 1).

Fur eine detailliertere Analyse der Dichte wissbaftticher Innovationen in der Umgebung der 6 Fhfgh
wurden die Patentdichten in verschiedenen Entferaurzu den jeweiligen Flughéfen ermittelt und den
entsprechenden Werten der Kernstadte gegenlbdligésehe Tabelle 2). Zu diesem Zweck wurden mit
Hilfe des Spatial Analyst in ArcView 3.2 konzentt® Kreise um die Hauptgeb&ude der Flughafen gelegt
innerhalb derer das Verhéltnis aus Patenten undhBéigten (aus dem 250 x 250 m Raster der Statisti
Austria) berechnet wurden. Dabei wurden die Patdgatioch unterschiedlich gewichtet, um deren
unterschiedlichen Innovationswert zu bericksictmigBa einige Anmelder mit sehr hohen Zahlen von
Patenten die Ergebnisse der empirischen Analysek starzerrten (so stammen Uber 5% aller
Osterreichischen Patente von einem einzigen Urhtemea in Wien 23), wurde von abnehmendem
Grenznutzen der Patente innerhalb eines Betrielldauthalts ausgegangen. Nach dieser Annahme hat
aufgrund der erwarteten Ahnlichkeit der einzelneateRte eines Anmelders stets das erste Patent den
grofldten Innovationswert und jedes weitere einemgeren als das jeweils vorherige. Fur die Berengnu
eines raumlichen Patentindex wurde daher die Quadrzel der Zahl der Patente jedes Anmelders
herangezogen. Die Summe der entsprechenden WienteAamelder auf der betrachteten Flache in Bezug
zur Beschaftigtenzahl ergibt den jeweiligen Patelgk, der in Tab. 2 flr Gebiete in verschiedenen
Luftlinienentfernungen zum Flughafen dargestetlt is
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Fig. 1: Patentdichte in der Umgebung der Osterisitten Flughafen
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Um die Umgebung der Flughéfen isoliert zu betrathteurden die Distanzen zum Flughafen so gewahlt,
dass sich diese nicht bis in die innerstadtischemgebiete erstrecken. Bei den relativ zentrumanahe
Flughafen Klagenfurt, Innsbruck und Salzburg watess lediglich die Gebiete im Umkreis von 2,5 krai b
Linz und Graz wurden auch die Flachen in einerdnting von 2,5 und 5 km betrachtet. Beim Flughafen
Wien wurden Gebiete in einer Entfernungen von hisl@ km erfasst, da diese zwar zum Teil innerhalb
Wiens, aber doch auR3erhalb des dicht besiedeldtkerns liegen. Verglichen werden die Patentiradize
dieser Entfernungsringe mit den entsprechendertiéiWeles gesamten Gemeindegebietes der Kernstadt. Be
jenen Stéadten, bei denen der Flughafen auf3erhaliGemeinde liegt, wurden zusatzlich die Indizes der
.Flughafenregion®, die jeweils von 4 bis 5 Gemeinde unmittelbarer Nahe des Flughafens gebilded wir
ermittelt.

Entfernung vom Flughafen Flughafen- | Kernstadt
0-25km | 25-5km | 5-75km | 7,5-10km | region (Gem.)

Wien Schwechat 0,000 2,125 2,617 1,579 1,378 1,42
Linz Horsching 1,090 2,041 - - 1,650 1,462
Graz Thalerhof 1,968 1,580 - - 1,816 1,597
Salzburg 1,513 - - - - 0,783
Klagenfurt 0,856 - - - - 0,922
Innsbruck 1,831 - - - - 0,864

Tab. 2: Patentindex in der Umgebung der Osterrsitigin Flughéfen

Die in Tab. 2 dargestellten Ergebnisse zeigen ¢ hage und Einbettung des Flughafens in die stéuth
Siedlungsstrukturen Gberwiegend tUberdurchschiiglieatentindizes in der Nahe der Flughafen. Wegen d
besonderen Situation und der Gro3e des Flughafesis-B¢hwechat gibt es dort in unmittelbarer Naharzw
gar keine Patente, doch sind die Werte ab einefdfnting von 2,5 km hoher als im Wiener Durchsdhnit
Auch in Linz weisen nicht die unmittelbar an demdfafen angrenzenden Flachen, sondern das weitere
Umfeld zwischen 2,5 und 5 km Entfernung Uberdurchitlich hohe Patentindizes auf. In Graz liegea di
Werte auch in unmittelbarer Umgebung des Flughafdrer jenen der Stadt. Die fir diese drei Stadte
definierten Flughafenregionen, die aus den Anrainerd Nachbargemeinden der Flughafenstandorte
bestehen, weisen in Linz und Graz ebenfalls hohdeste als die Kernstadt auf, im Falle von Wien-
Schwechat liegt der Wert wegen der geringen Pdtdnied in unmittelbarer Umgebung des Flughafens
geringfigig unter dem Wiener Wert. In den drei &a#ad in denen der Flughafen innerhalb des
Gemeindegebiets liegt, wurde lediglich die unmitéeé Umgebung in einer Entfernung von maximal 25 k
untersucht, um Uberschneidungen mit den innersgitth Gebieten zu vermeiden. Dabei ergeben sich fir
Innsbruck und Salzburg doppelt so hohe Patentiadize2e im Durchschnitt der gesamten Gemeinde,
lediglich in Klagenfurt liegen die Werte knapp ungenen der Gesamtstadt. Die Gegentberstellungdies
Patentindizes mit den raumlichen Verteilungen dateie in Graph 1 deutet darauf hin, dass vor allem
Standorte, die zwischen den stadtischen Kernraumendem Flughafen liegen, besonders guinstig fur die
Entstehung wissenschaftlicher Innovationen sind.

5 ANALYSE DER DICHTE VON CREATIVE INDUSTRIES IN DER NAHE VON FLUGHAFEN

Das Problem bei der quantitativen Erfassung vors#énsch-kreativen Innovationen liegt grundsatzlic
deren schwieriger Messbarkeit. Folglich wird nidm innovative Leistung selbst, sondern die Menge a
kinstlerisch-kreativen Akteuren beschrieben. Untler Annahme, dass alle Unternehmungen und
Institutionen, die diesem Bereich zuzurechnen dinelative Outputs liefern, wurde einfach die Merge
Betrieben, die sich den ,Creative Industries” zbhremn lassen, als Indikator verwendet. Eine weitere
Unschérfe dieses Indikators ist darauf zuriickzudiihrdass dabei nur Wirtschaftsunternehmungen und
institutionalisierte Einrichtungen erfasst werdemdurch ein wichtiger Teil der kinstlerischen Akieu
keine Berticksichtigung findet.

Grundlage der empirischen Analyse bildet das daiterzeichnis der Herold-Firmendaten, in dem Uber
350.000 Adressen von Firmen und Institutionen (@@es Jahres 2007) in Osterreich als Punktinfoonati
geokodiert verflgbar sind. Die Abgrenzung der Gveadndustries erfolgte anhand der Systematik viary F
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(2008), der 191 der insgesamt Uber 3.000 von Hanotérschiedenen Branchen als kinstlerisch-kreative
Aktivitaten identifiziert, die er in 10 Bereiche terteilt:

« Architektur

« Audio-Visuelle Kunst

« Bildende Kunst / Kunstmarkt

» Darstellende und Unterhaltungskunst
« Grafik / Mode / Design

« Literatur / Verlagswesen / Printmedien
«  Musikwirtschaft

« Museen / Biblotheken / Hochschule

« Software / Multimedia Spiele / Internet
«  Werbung

Die raumliche Verteilung der derart identifiziertBetriebe und Institutionen der Creative Industiiesler
Umgebung der 6 betrachteten Flughafen, die in Zigogebildet ist, spiegelt in einer ersten Betnawfptdie
bestehenden Siedlungsstrukturen in den untersuSttaitregionen wider. Aufgrund der grof3en Menge an
erfassten Betrieben lassen sich anhand der kaptioigcien Darstellung keine signifikanten Aussageer U
die Dichte von Creative Industries in der NaheFlaghéafen treffen.

Erst die Ermittlung der Anteile der Creative Indieg an allen Betrieben innerhalb der oben defierer
Entfernungsringe und Regionen liefert empirischevdiise auf die Bedeutung der Flughafennéhe als
Standortfaktor flr kinstlerisch-kreative TatigkeitaVie in Tab. 3 ersichtlich liegen die Anteile den
Flughafenregionen jener 3 Flughéfen, die im Umlaed Stadte liegen, deutlich unter den Werten der
Kernstadt. Auch in allen untersuchten Entfernumggn um den Flughafen spielen die kreativen Téitighe
eine geringere Rolle als in den Stadten selbsttlidkgeringer sind die Unterschiede bei jenen@Rkfen,

die in geringerer Entfernung zu den Stadtzentregelr. Hier bewegen sich die Anteile der Creative
Industries in unmittelbarer Flughafennahe auf eirddmlichen Niveau wie in der gesamten Stadt. Diese
unterschiedlichen Befunde deuten darauf hin, dags NBhe des Flughafens keinen signifikanten
Standortvorteil fur kiinstlerisch-kreative Tatiglegitbedeutet und die Attraktivitat fir derartige rizdde bei
grolReren Distanzen zum Stadtzentrum deutlich geriwird.

Entfernung vom Flughafen Flughafen- | Kernstadt
0-25km | 25-5km | 5-75km | 7,5-10km | region (Gem.)
Wien Schwechat 6,1% 3,4% 5,0% 7,6% 5,3% 11,5%
Linz Horsching 4,4% 7,6% - - 6,8% 10,9%
Graz Thalerhof 6,4% 8,5% - - 7,0% 11,5%
Salzburg 10,9% - - - - 11,0%
Klagenfurt 7,9% - - - - 9,1%
Innsbruck 12,3% - - - - 11,1%

Tab. 3: Anteil der Creative Industries in der Umgaipder Osterreichischen Flughafen
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6 ZUSAMMENFASSUNG UND EMPFEHLUNGEN FUR DIE RAUMPLAN UNG

Nachdem die fordistische Industriegesellschaft ndem zweiten Weltkrieg durch die fortschreitende
Motorisierung von einer Suburbanisierung wirtsdiafer Aktivitaten gepréagt war, haben in den letzte
Jahrzehnten vor allem technologie- und innovatidestierte Betriebe die Kernstadte und hochrangige
Verkehrsknotenpunkte als vorteilhafte Unternehmtamsiorte wiederentdeckt. Die
regionalwissenschaftliche und wirtschaftsgeogragtt@d.iteratur befasst sich seit den 1970er Jamtensiv

mit der rdumlichen Konzentration von innovativen téinehmungen: Milieu- und netzwerkbezogene
Ansatze versuchen die Ursachen dieses Phanomen®rgmninden und argumentieren dabei mit
Urbanisierungs- und Lokalisierungsvorteilen wie deollective efficiency* in der Produktion, der
Entstehung von lokalen Wissens-Spillovers, der ,Bdudmdness der Akteure in ein lokales sozio-
kulturelles Umfeld oder der ,institutional thickrs&&snnerhalb solcher Milieus.

Die Erreichbarkeit von Produktionsfaktoren und Absdirkten und damit die Nahe zu hochrangigen
Verkehrsknotenpunkten schien zu Beginn des Ubesyangeiner postfordistischen Wissensgesellschaft fii
immer mehr Betriebe irrelevant zu werden, da diktdfan Kapital und Boden an Bedeutung verloren und
davon ausgegangen wurde, dass Wissen in FolgeedenrMoglichkeiten der Telekommunikation praktisch
ubiquitar verfigbar ware. Aus der Erkenntnis, deiss groRer Teil des relevanten Wissen an Menschen
gebunden ist und nur Uber face-to-face-Kontaktdengegeben werden kann, lasst sich jedoch der &chlu
ziehen, dass Innovation vor allem dort stattfindes, dieses ,tacit knowledge* bereits vorhanden oder
zumindest gut erreichbar ist. Aufgrund der Unteiesttichkeit des benotigtens Wissens ist aber zwagem,
dass die Nahe zu hochrangigen Verkehrsknotenpuffilitesie Entstehung wissenschaftlicher Innovationen
wichtiger ist als fur Innovationen aus dem kinskeh-kreativen Bereich.

Die empirischen Analysen, in denen die Dichte &gilezn Patenten und der Anteil der Creative Indestin

der Nahe der 6 groRRten Osterreichischen Flughafersucht wurden, bestatigen diese Hypothese. Sowoh
bei den Flughafen, die auRerhalb der Kernstaduinurbanen Raum liegen (Wien, Linz, Graz) als awsh b
jenen, die nur wenige Kilometer vom Stadtzentrurtfeent sind (Salzburg, Klagenfurt, Innsbruck), zig
sich in der naheren Umgebung tendenziell hoherenRithten als in den Kernstadten. Vor allem Staedo
die zwischen den stadtischen Kernrdaumen und denghBfen liegen, scheinen besonders gunstige
Voraussetzungen flr die Entstehung wissenschadtlitinovationen zu bieten. In diesen Gebieten sehnei
die Vorteile der guten Erreichbarkeit des Flughafend die positiven Urbanisationseffekte in der éNébr
Stadtzentren aufeinander zu treffen. Im Gegensaa tisst sich bei der Analyse der kreativ-kinsttéen
Innovationen kein signifikanter Standortvorteil durdie Nahe des Flughafens erkennen: Wéahrend sich d
Anteil der Creative Industries in der Umgebung jeRtughafen, die in geringerer Entfernung zu den
Stadtzentren liegen, auf durchschnittlichem Niveawegt, liegen die Anteile in der Nahe von Flughéfa
suburbanen Raum deutlich unter den entsprechenéetei\der Kernstadt.

Aus der Sicht der Raumplanung lasst sich aus diBsimden die Empfehlung ableiten, bei der Festiggu
von Technologie- und Innovationsstandorten in Zdikdie Entfernung zu internationalen Flughafenlstér

zu beriicksichtigen. Auch die unmittelbare Umgebdag Flughéfen, die in Osterreich derzeit noch relat
wenig diesbezuglich genutzt wird, kdnnte fir intgional agierende Forschungseinrichtungen und
Technologiebetriebe zunehmend attraktiv werdencbeine entsprechende Gestaltung der Flachen und de
Infastruktur sollte daher auf den vom Flugverkeleniger beeintrachtigten Arealen rund um den Flugihaf
mittelfristig die Entstehung spezialisierter lokalenovativer Milieus angeregt und geférdert werdgtr
international vernetzte Firmen und Institutioneie, gelmafilige personliche Kontakte mit Forschunder
Geschaftspartnern zum Informations- und Wissenaassh pflegen, aber nicht auf ihren Standort im
Stadtzentrum verzichten wollen, kénnten auch Taghotgls oder Kongresszentren auf diesen Standorten
errichtet werden. Auch bei groRten Anstrengungerter Nahe der Flughéfen die Voraussetzungen &ir di
Entstehung von attraktiven Innovationsstandorteachaffen, kdnnen jedoch gewisse Urbanisationsimrte
die nur innerstadtische Standorte in ihrer urbavietfalt aufweisen, nicht erreicht werden. Folglibat es
wenig Sinn, die Ansiedelung von Unternehmungen @emm kinstlerisch-kreativen Bereich auf solchen
Standorten anzustreben. Creative Industries sindemtich starker in gewachsenen urbanen Milieus
verankert und auf die nur dort vorhandene Wisselfali (z.B. Uber Moden, Lebensstile oder
gesellschaftliche Trends) angewiesen. Die Nahe zZelghafen bringt ihnen im Gegensatz zu
Forschungseinrichtungen und technologieorientieRerduktionsbetrieben hingegen keinen nennenswerten
Standortvorteil.
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1 ABSTRACT

Using the IHS EAR model the long-term economic iotpaf the planned central station in Vienna is
analyzed. A dynamic regional panel model measwspajial dependencies with travel times betweerd¢he
political districts in Austria and central Euroeused. The new central station “ZentralbahnhofriVieill

lead to improvements mainly along the Eastern-Westris. Firm growth in regions around Vienna kely

to be boosted leading to additional employment eswhomic growth. The attractiveness of these regi®n
further improved with respect to higher migratidrhe estimation of the model relies on potentials of
economic variables, which are calculated usingelréavnes and frequencies. Bayesian Model Averaging
(BMA) allows robust estimates and the forecast tdaseimproved travel times.

2 INTRODUCTION

Aschauer (1989) investigated the effects of puinifcastructure following a production function appch
and found the social rate of return of public isfracture to be substantial. It should be noteddwvewthat
his study was based on national level data, whesembes conducted on the regional or metropobtiaa
levels found much smaller effects. (compare ECMIQ® This may be due to the fact that the regitenadl
effect of improving traffic infrastructure is moog less ambiguous on this level. This can be empthiby
the New Economic Geography literature, which seedhe role of centrifugal and centripetal foroks.
improvement of infrastructure and therefore a aecin transportation costs will on the one hanceliethe
firms in a core area by enlarging their market,tba other hand benefit the firms in remoter areas b
increasing their competitiveness. (Krugman, 1991)

There literature on the assessment of improvingrtfiastructure or building new infrastructure &sked on
growth accounting approaches (compare Baum & K@®§1l), CGE modeling (compare Brocker et al.
(2004), Steininger et al. (2007)) as well as ecatoim modeling (compare Lall (2007), Polasek &
Schwarzbauer (2006)). In this paper we follow aoneenetric approach, as we want to test whether
infrastructure improvements will lead to improverngeim economic performance, measured by GDP, firms
and employment. The variable used to identify thprovement in traffic infrastructure is accessipibf
regions.

Accessibility is believed to be one of the enginésnodern economic growth, between countries arsd al
for regions. Surprisingly, there is little empificavidence that shows the connection between abdégs
and regional growth. This paper demonstrates thademm spatial econometrics allows modeling this
“missing link” between regional economic indicatdise GDP, employment or migration and rail traffi

We will describe a dynamic panel model that buitis regional data for the period 1995-2005 for 99
Austrian regions (“politische Bezirke”). This model called EAR (economic accessibility and regipnal
model, because it treats regional growth as a ifmmodf infrastructure, regional economic indicators
demographics, and traffic related accessibilitytilecently, the data base on a regional level waise
unreliable, even more so for smaller units. But analysis shows that time is ripe to explore ecanom
relationships at a finer level, like political dists, as it was not possible in the past. Notd pwitical
districts would correspond to a NUTS 4 level thatoificially supported by EUROSTAT, as the next
possible level is LAU 2, which corresponds to thestian communities. Thus, this is good news faffitr
planning, since the demand for more reliable datdyais was rising in the past.

In this application of the Austrian EAR model wdlwmainly focus on 4 regional economic indicatd&dP
growth, employment growth, firm growth and migratid-or all of these indicators we will estimate a
dynamic panel model and make a 30-year predictidrere we use next to the dynamic behavior of the
model the improved accessibility as a major stimwtifuture growth.

While the general model can discriminate betweaimtand road accessibility and between short-distan
and long-distance accessibility, we will focus inist application on train accessibility. Since train
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accessibility is a quite general concept, we haee to focus this type of accessibility on threerentraffic
related features: a) travel times, b) frequencyainections, and c) traffic volume. With this aotdlial
information we were able to construct accessibildyiables that connect to the economic indicatiuas are
the focus variables in the EAR model. Interestingly the estimation results show, different acbdggi
indices are driving economic activities in the Aigst regions and lead to parsimonious forecastingets.
Furthermore we show that right modeling of the igppatimension is also important to produce reliable
model results.

In the next section we describe briefly the EAR elddr the Austrian 99 regions. We next define iaren
detail the accessibility concept that underliesgrasent study, like the definition of “potential§hese are
variables that relate and embed economic activitieis their spatial neighbors. In section 4 we d&cour
estimation results and in section 5 we describefan@casting results for the main focus variabkedinal
section concludes.

3 THE MODEL

3.1 General Structure of the EAR model for Austria

Figure 1 summarizes the structure of the EAR (enon@ccessibility and regional) model. Regionalvgio
is a function of infrastructure, regional structurgegration of regions, and traffic related asigitity.

Infrastructure Schools, Street-km,...

Firm density, Population density,
Population structure etc, ...

Fegional Structure

——  Trawvel Time

¥ Road Persons,
Goods
AHABRP L Yolume
APOP
AFTRM .
AEMPL ‘—L ——  Trawvel Time
Persons,
& Tracks —— Gonods 1T Frequency
I Yolume

Integration —  Potentials

other Factors

Legend:
&0 gronth rate, BRP. Gross Regional Product, POP: population, EMPL: employment

Figure 1: Structure of the EAR model

Infrastructure is an important factor for economgrowth and development of a region. A well-devetbpe
infrastructure ensures mobility of production fastwithin and across economies and should leadtora
efficient allocation and utilization of resources.

Demographic structures are an important determifantegional developments, as e.g. in regions ith
older population we cannot expect a high populagiamwth. Another feature of the regional structisréhe
firm and population density. On average the prafdand in a region that is more densely populatédbe
higher. As a consequence the costs of establighfingy will be higher in more densely populatedasre

As the role of accessibility was discussed in ttevijpus section it will not be described furtherene
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3.2 Accessibility

As Polasek (2005) showed for central European ciasnta travel time improvement and reduced tramspo
costs will have positive effects on the growthhege regions.

Although it is a popular argument in regional po#if accessibility is difficult to measure directind can
only be approximated in an econometric model. Seklirmann and Talaat, 2000 or Spiekermann and
Neubauer, 2002 for a discussion on accessibilijcators and concepts). In this paper accessibilitybe
proxied in several ways. First of all, we will drgguish between train and roads and between sigigrte
and long-distance accessibility. Furthermore tlaeecthree more traffic related features to acc#isgib

« Travel Times

Travel time is a central feature of accessibiliyitas often related to either time or monetargtedor firms
and for private persons.

« Frequency of connections

As in supply-driven public transport systems, like railways, the number of connections from orggore
to another is important for its accessibility.

+ Volume

The transport volume can be regarded as an indiéatdhe attractiveness of a region. Concerningdgo
transport volumes the flows between regions aradinator of the market integration of these region

To implement the concept of accessibility, so-chlecessibility indicators are constructed. Aet (a;) be

a positive quadratic travel time matrix witk 1,..., Nandj = 1,..., N The distancebetween tha regions is
given in MatrixB = (b;); on the main diagonal there are only zero ent(each element of matrik corres-
ponds to an entry in matri® and has the same dimension) From these two mataicendicator, which
summarizes the accessibility of regioian be calculated in the following way.

N "
Al = Zaﬁ [, whereW, =
j=1 < (
The weightsy; are normalised across rows and measure the eeldistance of regiorisandj in comparison
with other regions. A large value 81; in regioni corresponds to a low accessibility. This can h@axed
by considering two pairs of regions with the sanstagice between therb;(= by;, i #" andj #j’) then the
travel time can be differeng(+# a; ), especially if the traffic infrastructure betwettie regions is different.
Table 1 shows the different accessibility indicesdudl on different weighting schemes, which we béll

used in the EAR model class. Note that long-distg(fiar) indices use distances as weights whilddbal
(near) accessibility indices are calculated withitiverse distances as weights.

In addition to train based travel times we alsdude road based travel times, where édrresponds to Al
Alg corresponds to Al using road instead of train travel times.

! Several concepts of distance are used in this study. We used road km-distances as well as the Euclidian distance. The
Euclidian distance between two points a = (xa, ya) and b = (xb, yb) is defined as

d.p = \/(Xa - Xb)2 + (Ya - Yb)2 _
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Table 3: Summary of weighted Accessibility Indiaato

Indicator Indicator Accessibility Weight
no. name
_b
1 Al Accessibility Far =3
' b,
j=1
W = %ij
2 Al, Accessibility Near i TN
>4
j=1 I
. fqij blj
3 Frequency — weighted W =g
Als Accessibility Far > fo;h,
=1
4 Frequency — weighted W= b
Al Accessibility Near W 1
Z fqu E
= i
. VOIij blj
5 Volume — weighted W, =x———
Als Accessibility Far > volb,
=1
vol, [b]
Volume — weighted _ ]
6 Als Accessibility Near %=y 1
> vol | —
ER
Explanation
freq;...frequency between locationand j
vol;; ...volume transported from locatioto |

3.3 Potential Variables

The potentials of a region have to be incorporatatie model, as these variables influence eitivectly or
indirectly the economic attractiveness of a paléictegion. Potentials are based on the gravitatiformula

of Newton, (compare Stewart, 1947). Bigger massesn( economic analogy: population, GDP, etc.) are
more attractive than smaller masses relative todibnce of their barycentres. The economic batyee
can be the administrative and/or economic centemsgons.

The concept of potential variables can be extendegowth rates and be defined as follows:

Let dist; be the distance between the economic barycentregionsi andj. The growth potential of region
i is defined as follows:

n growtr} Crowth.
Potentia} = .Z it J
=1 i, ]

where i, j=1,...,n.

From the equation above it can be seen that thenfiat variable depends inversely on the distarte/den
the barycentres and positively on either one obibth growth rates. The distance variable can tegpreted
also as a discount factor. In the EAR model varimuss of distances are being considered, whichb&an
either train or road travel times or coordinateatises.

Vickerman (1995) and Vickerman et al. (1997) defieeessibility as a potential, i.e. the populaborthe
economic activities that can be reached within\&emitime. Note that the definition of accessibildf
Vickerman differs from the one used in this studgre accessibility is viewed as a more general €ptc
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where the availability of fast connections fromigeg region to all other regions determines thigior's
accessibility.

3.4 Data

The data on population, commuter flows were takemfthe general database of Statistik Austria fi®@85

to 2005. Data on firms and employment have beenimdd from the Leistungs- & Strukturerhebung of
Statistik Austria from 1998 — 2005. GDP data haeen broken down to the 99 political districts from
NUTS-3 level GDP by tax statistics. Travel timesneecting frequencies and individual traffic volisraes
well as their changes have been provided by OEBHI. ¢&rgo volumes between the 99 political disgrict
were obtained from the Statistik Austria for vagoiears.

4  ESTIMATION RESULTS

4.1 GDP, Firms Employment and Migration

In a first step all the potentially influential vables are included into a BMA (Bayesian Model Aaging,
see LeSage and Parent 2006 for spatial extensi@lysis to select the most probable model. Given th
selected variables, the final model for each végiagbestimated using Bayesian routines and estinatVe
estimate either a heteroskedastic linear model spadial autoregressive model based on the resittse
BMA analysi$. (compare LeSage, 1997)

The ordinary linear model is given by the followieguation

Ay, =c+Ala+Ax S +e, (1)
where Ay, is the difference of the logged dependent varigd®P, employment, number of firms or
migration), C is a constantAl, is the selected set of accessibility indicatdkx, is the difference of the log

of other explanatory variables included in the esgion anck, is the vector of errors which are assumed to
be heteroskedastic.
The SAR-model is found by adding a spatial lagy®equation above:

Dy, =c+ Al @ +Dx B+ PNDY, +&,, @)
where W is a row-normalized matrix displaying splagiructures.

Overall the improvement of accessibility will leéal an overall increase in economic activity of Aiast
regions. (compare table 2) The indicator that eas#es local train connections ¢Ais the main driver for
economic activity. This impact can be observed for all indicatorseebnomic activity as well as for net
migration. we observe a different picture for r@aatessibility. For the far road accessibility {Ahegative
effects for GDP growth can be observed. Improvimgrbad accessibility will on the other hand pesity
affect firm growth. The second road accessibilitdicator weighting the connection to local destora
stronger (Ad), will positively affect GDP growth, and negatiyelffect employment and firm growth.

For GDP growth a significant time lag was also fuo influence contemporaneous GDP growth. Lagged
neighboring GDP growth was found to be a deterntimdirfirm growth. This means that if GDP growth
accelerated in the past in neighboring distriatsy growth would also accelerate in the subseqpenibd.
The spatial dependence was modeled using inveaselttimes between the districts. For employment
growth we find that firm growth appeared to be @ioaitive influence.

The last column in Table 2 presents the estimagsalts for migration. Accessibility indicators leBter the
equation significantly, even though indicator numbedisplays the opposite sign. Summing the effects
however, we observe that improving the accesgibilita particular region will improve the net mitjca
statistic by either increasing the number of immaigm to that region or reducing the emigratiomfrthat
particular region.

These effects remain even after controlling forhpaad pull factors as economic growth (GDP and firm
growth) of and availability of jobs (firm/populatipfirm potential) in that region. What can alsodiserved

2 For the estimation we used the Econometric ToofboMatlab by J.P. LeSage. http://www.spatial-emmetrics.com
3 A negative elasticity for the accessibility indizes can be interpreted as enhancing economidigciis the average travel times to
all other regions will decrease.
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is that there appear to be regional immigratiorstelts (=0.002), as the literature on migration would
suggest.

Table 4: Estimation Results for EAR Model Elastidtie

4.1.1.1 Dependent Variable

GDP Firm Employment  Net Migration

Growth Growth Growth per population
Al; - train accessibility far - - - 0.008**
Al, - train accessibility near -0.300 *** -0.065 *** -0.04 7= -0.009**
Al - - - -
fresquency weighted train accessibility far -0.003*
Aly. - - - -
frequency weighted train accessibility near
Alg - - - -
voEI)umeweighted train accessibility far -0.029™
Al - - - -
volume weighted train accessibility near
Al; - road accessibility far 0.046 *** -0.69 * - -
Alg - road accessibility near -0.180 *** 0.074 * 0.08%7 -
gdp-g.4 0.522 ** 0.070**
firm-g.y - - 0.228** 0.032**
W,*net migration - - - 0.18%
Firm/population - - - 0.010*
Firm potential - - - 0.002**
W * gdp-g.1 - 0.178 ** - -
P - - - 0.002**
R-sg. 0.32 0.42 0.40 0.72
Obs., Var 99, 12 99, 15 99, 15 99,9
N.draws 150000 150000 150000 150000
N.omit 1500 1500 1500 1500

*xx *% *% denotes significance at the 1, 5, 10 %\uel
W;y: inverse train travel times, d\inverse train travel times to 6 nearest neighbors
gdp-g.;, GDP growth, lagged one yeéirm-g,, firm growth

4.2 Simulation

The model above can be used to simulate the ecorioipact of a change in traveling times and fregie=n
on the individual regions as well as their aggregaT he initial effect will stem from and improvemef
travel times which leads to an improvement of asibdity. The reduction in the accessibility indioawill
then positively stimulate the economic activitytie regions affected and will lead to second roeffieicts
through space. Therefore a wide range of diffeseaharios can be simulated.

In the following section the model is applied tonslate the effects of the new Vienna central statio
(Zentralbahnhof Wien).

5 EVALUATION OF THE ZENTRALBAHNHOF WIEN

5.1 Improvement of Accessibility

The simulation scenario for Vienna central stat®othat the operation of the new railway statiofi kead to

a significant improvement of travel times for a rhenof Austrian regions. Therefore the train adbdiy
indicators will be reduced. The travel times foe thcenarios were provided by the OEBB, the baseline
scenario being that the Vienna central statiorotsmilt.

m iY MOBILITY NODES REAL CORP 2008: Mobility Nodes as Innovation Hubs
5 INNOVATION HUBS Verkehrsknoten als Innovations- und Wissensdrehscheiben



Wolfgang Polasek, Wolfgang Schwarzbauer, Richarth&el

As can be seen in figure 2, regions in upper ameicAustria along the West-East axis will mainlynbét
from the installation and operation of Vienna cehstation. Furthermore, the districts in Lower &ias
along the north-south axis as well as the moreaulistlistricts in Salzburg and Tyrol along the Weste
railway line will benefit.
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Figure 2: Improved accessibility through instatiatand operation of the Vienna central stationu(Ge OEBB data, own
calculations)

5.2 Impact on economic performance, firms, employnmm and migration

Figure 3 plots the impact on economic performarecmeasured by GDP. In analogy to the improvement of
accessibility, the districts of lower Austria, Upp&ustria, Salzburg and Tyrol will benefit most rinothe
new central station. Along the north-south axis disricts in the south and the east of Austrid aliso
experience favorable GDP developments.

Compared to the effects on economic performanc@l@ment will benefit in similar areas as GDP. The
main impact is to be expected in lower Austria, tleethern Burgenland, Vienna and Upper Austria. It
should be noted that in total employment will beodted more than GDP.Figure 5 plots the effectsedf n
migration after 30 years of operation of the Viemeatral station. Vienna and the town of Salzbuilj w
attract most of the new migration to Austrian dits; as they will benefit economically and in terof
accessibility the most. To a lesser degree alswidss in Tyrol as well as Salzburg and Vorarlbevi
benefit. In the east of Austria the current trenill @ontinue and the migration to areas in the baftVienna
will increase additionally (compare figure 7 in thppendix). Not surprisingly: As the Zentralbahniadgif

not change the accessibility indicators of Stymegions growth and migration effects will not besetved
for these regions.

L2 L.C L. JL
L% P NI ]

L2 L

Figure 3: Regional GDP effects after 30 yrs. of afien, (Source: IHS EAR Calculations)
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Figure 4: Regional employment effects after 30 gf@peration, (Source: IHS EAR Calculations.)
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Figure 5: Net Migration per population effects af@ yrs. of operation, (Source: IHS EAR Calculatjons

Figure 6 draws the overall picture of the econoimipact of Vienna central station. The three graphbe
first column display the GDP effects on a natiolealel as well as the NUTS-2 level, which in Austria
corresponds to the federal states (Bundeslanderhd operational stage the Vienna central statdin
increase Austrian GDP by 365 Mio. Euros, it wiltiease the number of firms in Austria by about 3,13
firms and will increase employment by about 6,880pde. As can be seen from these three graphs,ahost
the effects will materialize in the first 5-7 years

The three bar charts in the second column disptey distribution of these aggregate effects on the
Bundeslander of Austria after 30 years. In termsadflitions growth lower Austria, Vienna and the
Burgenland will experience the main part of theitpas effects. To a lesser degree Upper Austridztiag
and Tyrol will benefit.
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Figure 6: Summary of economic effects of Wien Zalbishnhof, (Source: IHS EAR-model)

6 CONCLUSION

This paper demonstrates that a dynamic regionaélpadel can be used for long run forecasting on a
regional level. We focus on the future economic ngjes that will come along with infrastructure
improvements in Eastern Austria, when their acbégyi effects translate directly and indirectly higher
economic activity. The latter effects are captuisd the spatial econometric model. The results are
summarized in maps that show the aggregated efféttie accessibility changes over 30 years.

That the main benefits of the Vienna central statian be found in Eastern Austria with its cent@anvia,
and the associated main traffic axis, which ar¢-wast and north-south. The southern provincesnitda,
East Tyrol and Styria will be not affected, excémt the northern part of Styria and Burgenland, chhi
traditionally have good traffic connection to Vien\lso note that the adjustment process to a eeel hnd
distribution of economic activities will last abobityears from the beginning of the operation of\ienna
central station.

From the simulation and forecast results we seerégaons south and west of Vienna will benefit mios
terms of increased GDP. Roughly summarized, theveast axis along the Danube will be the major winn
in term of GDP. The situation for regions along tlweth-south axis might change when the base tunnel
the Semmering region (Semmering Basis Tunnel)lvélin operation and thus the south axis can lxedin
to the improved accessibility of the Vienna censtation.

From the employment forecasts we see that the mabjmattern follows quite closely the spatial pattere
have observed for the GDP effects.

Regarding net migration, we observe a bimodal patigith the clear winner being the center of Viarom
the one hand and the most western regions in SglzfAyrol and Vorarlberg on the other hand. This
increase in the western regions might not be adeensequence of the Vienna central station, dflgats
the improved overall accessibility in Austria tdget with the strong migration in the last decadeahi&

REAL CORP 008 Proceedings / TagungsbantSBN: ~ 978-39502139-4-2 (CD-ROM); ISBN:  978-39502489  (Print E
Vienna,May 19-21 2008 www.corp.at Editors:Manfred SCHRENK, Vasily V. POPOVICH, Dirk ENGELKIPjetro ELISE



Zentralbahnhof Wien as an engine for regional gnowhproved accessibility fosters firm growth

western province. Again, circumstances for the arestegions of Austria can be expected to charigryld
the Brenner base tunnel (Brenner Basis Tunnel) wk. liExcept for the city of Linz we see no direct
influence for the regions in Upper Austria. Thesaafor this is that the city centers are alreanlynected
quite well, but more distant regions from the centeill not benefit.

Overall we see that the new techniques combiniggnal growth with traffic accessibility in a dynam
panel model are able to show interesting scenddpghe future. Further extensions of the model are
possible, e.g. by focusing on the human capitacefbf migration for instamce. Finally, this stubgs
shown that improved traffic accessibility is a dam$ motor for regional growth in a modern economy.
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Figure 7: Net Migration per population, (Sourceati8tik Austria, own calculations)

iY MOBILITY NODES REAL CORP 2008: Mobility Nodes as Innovation Hubs
5 INNOVATION HUBS Verkehrsknoten als Innovations- und Wissensdrehscheiben

2



reviewed paper

Logistics land use - A buffer between harbour areaand urban neighbourhoods?
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1 ABSTRACT

The Port of Hamburg, being the second largest harli Europe, is directly adjacent to the urban
neighbourhood Wilhelmsburg. On the border betwdwnibdustrial harbour area and the housing areas,
logistics and other commercial land uses are sitlaf\ccording to the draft of the spatial developme
vision for the city of Hamburg, this area is alsopwsed for further logistics development, becaus$sgh
demand for space for new logistics and distribufaxilities (e.g. warehouses, distribution centéansfer
depots, truck depots, container storage) is exgefiering the (re-)location of logistics companiasstrong
opposition of residents can usually be observedidtics land uses are often perceived as spaceicomg,
noisy and traffic intensive.

This raises the question, if and how logistics lasd can serve as a buffer between industrial hardreas
and housing areas. To answer this question, infiiomaon land consumption and traffic generation of
logistics land use is necessary, because besidgs awd emissions these factors determine how dilsigpa
they are with other forms of land use, particuldmbusing. However, there is very limited literatore how
characteristics and size of logistics facilitielate to their trip generation.

Aiming at a deeper insight into the characteristiad trip generation of logistics land uses, twweys were
recently conducted in the Hamburg region. A compsumvey was carried out in order to observe which
services are offered by logistics companies, whattems of land use they show, how many truck titiey
generate and how the trips are performed (mode, ¢ithe day, etc.). The second was a traffic ceuithtin

two areas with a concentration of logistics companAs a result of these surveys, general trip rgéioe
rates could be calculated and different types gisltics land use could be identified and described.

The paper presents some general characteristigyistics facilities and selected results of thepiioal
work relevant for this study. It introduces thedbsituation of the case study Hamburg Wilhelmshkamg
discusses the compatibility of logistics and resid land use.

2 CHARACTERISTICS OF LOGISTICS LAND USE

The following general remarks on the relationshépaleen harbour and city at the beginning of thisptér
are meant to clearly set the scope of this studyh We growth of containerisation and increasiegsel-
sizes, harbours grew away from the city and leftlpainused docks and warehouses. In many posciti
such areas have been transformed into attractb@nwwvaterfronts with urban land uses, that is ssgidl,
mixed, retail, buisness, office or recreationablaises (Schubert 2001, Meyer 1999). In Hamburg,goch

a development project, the so called “Hafencitybisits way. Such areas usually are not locatescthir
adjacent to still operating bulk goods or contaitegminals, only a function as passenger ferry irairis
sometimes maintained. However, the area under aeraion in this study (see Figurel) is a differease.

It is direcly adjacent to the south east centrahasf the Port of Hamburg that actually hosts atumexof
small and medium-sized industries, companies ofldlgestics and food sector, oil industry, liquidrga
handling, warehousing and a major brownfield. With restructuring of the central harbour area,rthéu
demand of container handling capacity alongside Regherstieg channel is expected (Hamburg Port
Authority 2005). This implies that there will berbaur operations in direct proximity to urban areds
Wilhelmsburg in the future. The large scale watarfrtransformations mentioned above cannot serbests
practice here in terms of compatible land use. Thigflected in the port development plan andgpbatial
development vision for Hamburg by proposing to Hartdevelop this interface for logistics facilitigbat
are meant to function as a buffer between the harddx@as and the residential areas of Wilhelmsburg.

In order to assess this concept, an understanditigedunctions and characteristics of logisticsilfaes is
necessary. Therefore this chapter describes gepayaksses performed at logistics facilities andega
location factors of logistics facilities and pretseselected results of two surveys carried ouhénHamburg
region.
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Fig. 1: Location of the Port of Hamburg, Wilhelmstpiand the Reiherstieg area

2.1 General description of logistics facilities

Among the core processes of logistics are tranapont, storage, handling, order picking of goods an
products, and the management of necessary infamatid communication processes. Besides, logistics
service providers can undertake further processgewalue adding chain, which can be subsumacdiae
added services. These are, for example, the piagegmckaging, handling or subassembly of goods (s
Figure 2).

According to the scope of business activities gidtics companies, the following are derived asntiuest
important considerations for site selection (Clauseal. 2005:11, Landesinitiative Logistik NRW 3043) :

- Connection to motorways/highways, no restrictiasrstfucks and night-drive permission

« Existing zoning (preferrably industrial land usdjmensions of available land and site layout,
construction and design regulations, possibilitgéfHour-Operation

- Land price
« Location with respect to distribution zones anddoiaiion plants / customers
« Good cooperation with local authorities

The shape of logistics facilities differs accordiogheir main fuctions. Figure 3 illustrates tlgpital shape

of a transfer depot and a warehouse dedicatedetcstitrage of goods. Warehouses for the storage of
different goods are generally rectangular and afdascale with few truck docking gates. The storege
also be organised vertically. Warehouses that adicdted to the transfer and turn over of goods are
generally rather narrow, of lower height and egagpmith many truck docking gates. However, a corgpan
survey in the Hamburg region (see below) illustfateat most of the logistics service providers o#amix

of services and thus need space for both, stonagi¢ransshipment. Harbour related logistics sesviuften
show rather smaller warehouses and large outsjpletsléor container handling and storage.

R it MOBILITY NODES REAL CORP 2008: Mobility Nodes as Innovation Hubs
 CORP 25 INNOWVATION HUBRS Verkehrsknoten als Innovations- und Wissensdrehscheiben

=



Tina Wagner

Receipt of goods
Unload, incoming goods control, incoming buffer,
unpacking & repacking
Processing
Goods identification, quality control, lot compitart, loading equipment
change, store preparation | |
S Storage
u Buffering-short term storag&toragedong term storage C
Accumulating-appointed storageeady hold-disposition storage . - u
p Supply | Distribution 5
p Picking t
l Customer orders, in-house orders
-Procurement ! ! -Procurement 0
i -Organisation store orders, transportation orders -Organisation
e -Disposition || -Disposition m
of supply . of delivery e
r transportation Packaging transportation
s ;gﬁfcmg Non-returnable packaging ;Eﬁirlbutlon r
Returnable packaging S
Shipping
Order consolidation, packing, outgoing control pshént preparation, loading
Return - Retraction
Disposal
Packaging, empties, scrap rework, returns procgssin

Fig. 2: Scope of activities of a logistics facilityased on Gudehus 2004:25)

L.

Fig. 3: Layout of a typical transfer depot and gi¢gl warehouse (based on Schreek 2006 and Hab2@Ré)

Both, the location factors and the typical shapéogfstics facilities indicate a high potential foonflicts

with neighbouring areas. The question of compdtbiincludes aspects of land consumption and
environmental impacts like noise and emissionstidraeffects and increased risk of accidents as asl
impact on urban form. With the development of newsdern warehouses, where most of the goods handling
is done inside, noise and emissions from goods limgndenerally declines. However, harbour related
logistics services can still produce noise and simms from handling. The environmental impacts are
closely connected to the traffic that is generdigdogistics facilities. Locally, peaks of heavyhiges as
well as trucks parked in the sourrounding of ldgsstfacilities have to be dealt with. With exterglin
operating hours the impacts from moving vehicles @ther activities can also occur at night time.

2.2 Characteristics of logistics facilities

In order to get a more detailed insight into tharelteristics, services and traffic generatiorogfdtics land
use two suveys were carried out in the Hamburgoregi 2007. The first survey was a company surnfey o
the transport and trade logistics service providéhe second was a traffic count in two industdedas
(Hamburg Allerméhe and Valluhn-Gallin) where maayittics facilities are located.
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For the company survey, 860 companies of the tahsmd trade sectomere contacted via E-mail or
phone, 64 of which (i.e. 7.5%) participated in thervey. Only companies situated on industrial or
commercial areas were included. Because of th@ipmimportance in terms of traffic generation, sport
companies with less than 10 employees and tradgaaes with less than 20 employees were excluded
from the survey. Additionally, in 20 large companexpert interviews were conducted.

The short-term aim of the survey was to exploretthffic problems of the logistics sector in thenitaurg
region. The long-term goal was to generate moremgeimformation on logistics facilities for regiahand
transport planning.

Some general results of the surveyare

« Transportation (80 %), storage (78 %) and hand{5%) are still the core functions of logistics
service providers, although value added servicesadso offered by 40 % of the participating
companies. On average, the companies selected 3. passible answer categories indicating that
only a few companies are focussing on one particdevice.

« About half of the companies surveyed have more tG@&nemployees. The mean number of
employees is 60 for companies of the transporbseetd 110 for companies of the trade sector.

« Around 40 % of the companies state a land requin¢widess than 0.5 ha, 80 % of the responses are
under 5 ha. Only 3 facilities have space requirgamehabove 10 ha. This indicates, that there is a
high range of land consumption of logistics seryoaviders.

« 30 % of the companies operate 24 hours a day, 49%0 12 hours, the remaining companies
operate between 12 and 20 hours a day. The intesvievealed a high willingness to extend
operating hours if possible and necessary.

« The mean value of daily truck traffic (i.e. incomirand outgoing trucks at company gate) is
calculated to 138 trucks per day for companieshefttansport sector and 163 trucks per day for
companies of the trade sector. Only few compartesvsa trip generation of over 300 and up to
1000 daily truck trips.

« Companies show a highly varying distribution ofckuraffic througout the day. The traffic volume
of a regional cargo warehouse shows noticeablespatkights (main runs), early in the mornings
(outgoing distribution traffic), and late aftern@ofincoming distribution traffic), while a wareh@us
or a contracted logistics company for import andagktends to show a uniformly distributed truck
traffic volume throughout the day.

Overall it is seen that a wide range of logisticsmpanies exist and consequently highly varying
requirements of space and infrastructure occur.lé\#iisting company sites differ, new logisticsilities
often tend to be space consuming. According taudysbf Jones Lang Lasalle (2006), the outsourcing o
logistics activities to logistics service providdeads to a demand of new, optimised sites laran t
5 hectare.

! The companies were choosen based on the econoatar sieey belong to according to the NACE classifaa The relevant
sectors for logistics services are: Wholesale atailrtrade; repair of motor vehicles, motorcya@esl personal and household goods
and transport, storage and communication. Thevidtig sub groups according to the NACE code werecssde

51.2  Wholesale of agricultural raw materials and livénzals

51.3 Wholesale of food, beverages and tobacco

51.4 Wholesale of household goods

51.5 Wholesale of non-agricultural intermediatedorcts, waste and scrap

51.8 Wholesale of machinery, equipment and sugplie

51.9 Other wholesale

60.1 Transport via railways
60.24  Freight transport by road
61 Water transport

62 Air transport

63.1 Cargo handling and storage
63.4 Activities of other transport agencies
64.1 Post and courier activities
The selection of economic sectors is based on W(@be4). Additionally, some distribution centrefsretailers were included in the
survey.
2 For detailed information and results of the compsurvey also refer to Wagner (2008a).
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2.3 Trip generation of logistics facilities

In regional and transport planning, trip genatiemften estimated based on trip generation ratesplecific
land uses. From the company survey and the trafiimts3, trip generation rates could be derivedh Bbe
company survey and the traffic counts reveal thptgeneration per hectare of built up land as \asltrip
generation per employee show a broad range.

The trip generation of Hamburg Allermdhe, a denskelyeloped industrial area close to Hamburg coimgin
many regional transfer depots and regional andmalitrade distribution centres, is almost 90 dailck
trips per hectare of developed real estate. Thegeneration of the industrial area Valluhn-Galtinated in

a rather rural area containing some large disiobugcilities is 10 daily truck trips per hectaredeveloped
real estate. From the company survey, the followiigygeneration rates per hectare developed satee
could be derived: 46 to 159 daily trips per hecfarecompanies of the transport sector and 33 tolaily
trips per hectare for companies of the trade séc®osserhoff (2000:43), whose work is the majorna
source for trip generation estimates, suggest® 1 tdaily truck trips per hectare developed retdte for
transport related land use and 40 to 90 daily truigds per hectare developed real estate for lasal u
dedicated to hauliers and logistics centres.

The trip generation rates derived from the tragficints of logistics areas are 0.8 and 1.7 dailgktttips per
employee. The values derived from the company suave slightly higher. For companies of the tramspo
sector they range from 1.6 to 4.1 and for compaoidhe trade sector from 0.9 to 2.2 daily trudpgrper
employee. Bosserhoff (2000:43) suggests 2 to 4 dlaitk trips per employee for storage facilitiesl @ to

9 daily truck trips per employee for facilities shippers. The higher truck trip generation ratessiogle
facilities compared to the values for whole aresens plausibel, because the areas contain not agistics
facilities but also other companies.

To get an impression of the truck traffic intensitfy logistics land use, it can be compared to trtrgk
generation rates of other land use types. Bosde(B000:42) states for example that an industrikp
generates 0.6 to 0.8 daily truck trips per emploged0 to 12 daily truck trips per hectare devetbpeal
estate. Commercial land uses except of wholesaerergte up to 2 daily truck trips per employee ideff
land uses have a low truck trip generation rat@. bidaily truck trips per employee.

2.4  Defining typical logistics facilities for planring purposes

General truck trip geration rates give only a roimttication of truck traffic that has to be expecfeom
new logistics land use developments. To get a rmpogeise picture of future truck traffic, differetypes of
logistics facilities schould be differentiated amskd for trip generation estimates. Based on thdteeof the
company survey, the expert-interviews as well tesdture5, the following types of logistics land uuld
be identified:

- Trade related logistics facilities

o Regional distribution centres of retail chains thigpply the stores of a region (e.g. supermarket
chains).

o National distribution centres of retailers that glypthe regional distribition centres or directly
supply large stores (e.g. DIY stores)

o Warehouses of wholesalers that might distributeagrgional or national level depending on
their service area. They often supply regionalritistion centres of retail chains or industries
depending on the material or product they trade in.

- Industry related logistics facilities

o  Warehouses that are dedicated to the supply oftecydar factory and are usually located close to
that factory. Different suppliers deliver their oesces and parts to the warehouse. From the
warehouse, the factory can be supplied just in bmest in sequence.

® For detailed information and results of the t@éfounts refer to Wagner (2008b).
* The values indicate the 95 % level of significah¢he mean value.
® See in particular: Sonntag (1999) and Landestiigd_ogistik NRW (2005).
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o  Warehouses that are dedicated to the distribufigmomlucts of a particular factory. They can be
located close to the factory or close to the madeeias served. They usually deliver into
distribution centres of retailers or wholesalethm national and international market.

« Logistics centres of service providers for the $gort of packaged goods and courier services that
are organised in national or even internationaidpart networks.

o Regional transfer depots where packaged goods tinenmegion or dedicated to the region are
bundled and unbundled. The regional transfer depogs connected overnight with other
regional transfer depots directly or via the nadiametwork hub. During daytime, the packaged
goods are distributed into the region and colleéteah the region.

o National hubs of packaged goods networks connetliegegional transfer depots. Their peak
of operation is at night and they are usually ledah the geographic centre of a country.

o Consolidation hubs are the interface of nationadrmetworks and international transport
networks. They are usually located at seaport&pors.

« Logistics centres of shippers and freight carrinat focus on full container / trailer loads or
container / trailer part loads.

o Warehouses of regional freight carriers that ofiebroad range of logistics and transport
services.

o Facilities of shippers that focus on often containgsed import and export of goods and offer
services that cover the whole supply chain.

o Facilities of freight carriers that focus on spégiansport tasks like heavy goods or dangerous
goods.

« Basic logistics services

o Dedicated or multi-user warehouses that often sienvemporary or long term storage.
o Company sites of trucking companies that actugtigrate transport services. They often are
subcontractors of other logistics service providees do not operate an own vehicle fleet.

» Logistics service providers that are dedicatedhardour, airport or rail terminal.

These types of logistics land use offer similav®es and thus have similar patterns of land coipsiom,
operations and truck traffic generation. Becausehef high diversity of the logistics sector, theme
overlaps between the types and variations withéntypes. The main purpose of the classificatiao iselp
planners dealing with the complexity of logisti@nd use rather than to perfectly represent the avhol
logistics sector. Particularly in the state of zmniand for logistics services, this might be oéagrhelp.
Different development scenarios can be comparedtlaaddecision of whether or not a potential site is
suitable for logistics land use or if restrictisi®uld be posed upon the land use can be supported.

In chapter 3.3, two of the described types of liggsfacilities, that can be found in the studyaaramburg
Wilhelmsburg, are elaborated in further detail.

3 THE LOCAL SITUATION OF HAMBURG W ILHELMSBURG

In this section, a short description of HamburghWiinsburg is given and the urban development visfon
the city of Hamburg for Wilhelmsburg is presentéfterwards, the issue of compatibility of logistiaad
residential land use in the Reiherstieg area sudsed.

3.1 Location and status quo of Hamburg Wilhelmsburg

Hamburg is the second biggest city of Germany riillfon people live in the city that is situatedrinrthern
Germany. The Port of Hamburg is the second biggestof Europe. Its overall seaborn cargo turnamer
the year 2006 amounted to 135 thousand tons, ofhmwo thirds were shipped in containers. Container
turnover is expected to double up to the year 20¥Bile the Port of Hamburg is located south of the
northern branch of the river Elbe, the town cewnfrélamburg and most of the housing areas are lddate
the northern parts.

Wilhelmsburg is located in the South of Hamburgedily adjacent to the industrial harbour area (Fédl).
The suburb is actually an island that is formedabgorthern and southern branch of the river Elbé an
contains parts of the industrial harbour area. Buis proximity to the port, Wilhelmsburg is oné the
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most important locations for the logistics sectorHamburg. An evaluation of company statistics rad t
Hamburg Chamber of Commerce shows that particutarigpanies from the transport sector are located in
this district, while logistics facilities of theatle sector dominate the western suburbs of Hamhurte
eastern suburbs of Hamburg, both trade and trangstics facilities are located.

Wilhelmsburg is home to almost 49.000 inhabitanid& suburb is among the poorest and most divdrse o
the City of Hamburg. This is reflected by a compéydnigh unemployement rate of 13.1 %, a low ratio
housing space per capita of 28.4 square meters &ngh share of foreign nationals of 33.7 %. Therall
unemployment rate in Hamburg is 7.8 %, the oveedib of housing space per capita is 36.5 squatene
and the overall share of foreign nationals is 24.8The numbers indicate a rather low socio-econdeviel

of Wilhelmsburg.

Most of the industrial / commercial areas of Willslarg are directly adjacent to the port (see Figyre\
further industrial area is situated between theomagilway axis that crosses the river Elbe, and th
Wilhelmsburger ReichsstralRe, a federal highwayhBot two heavily used traffic axes. In between the
industrial / business areas lies a lively residdnand commercial area. The industrial area under
consideration in this study is called “Reiherstiegiimed after the harbour channel it borders.

3.2 Vision for Hamburg Wilhelmsburg

The City of Hamburg recently published a draft i@rsf a spatial development vision. A major vision
urban development is the so called “Sprung uUberEtie”, which aims at connecting the southern pért
Hamburg with the inner city and at renewing larget® of Wilhelmsburg. The Reiherstieg area is nostil

as one focal point. Alongside the Reiherstieg ckhfurther development of logistics and harbouated
businesses is foreseen. At the same time the sbbrbe channel are supposed to be greened and made
accessible to the public and a small park is pldnfibe area is envisaged to transform into a gregsition
between the urban area and the harbour area (Frdielansestadt Hamburg 2007:60).

The current situation of Wilhelmsburg and the depgient vision raise the question, if and how laggst
land use can actually serve as the envisaged théfereen the harbour and housing areas.

3.3 Compatibilty of logistics land use and housing

Currently two types of logistics land use are pilevgin the Reiherstieg area. One are the regitnaalsfer
depots of Hellmann and DPD. Alogside these, thexesame shipping companies offering storage, coetai
and inland transportation settled in the Reiheggstigea (POhland, Translog annd XXLogistics). The
facilitities show different land use pattefn¥he warehouses of Hellmann and DPD are rathepwawith
many docks, because the parcels are only transskipd not stored (also refer to Figure 3). Hellman,
however, not only operates a regional transfer tlapds site in Wilhelmsburg, but also carries other
transport and logistics services. Pohland offerstainer logistics and storage with a focus on hiatel
transport of the Port of Hamburg by road and rHile warehouses are typically rectangular hallstlier
storage and handling of goods. Translog, whosehwaige is far bigger offers the whole range of thiady
logistics. The services focus on heavy and bulkdgothat are shipped from or to the Port of Hamburg.
Translog also runs its own empty container yard L¥istics also focuses on container and bulk goods
handling and storage. They have a large outsid&tmr storage area and several small warehoudaite W
Pohland, Translog and XXLogistics offer servicest thre directly related to the harbour, the trandépots

of Hellmann and DPD serve the whole city. Theirreetion to the harbour is rather weak.

Based on the results of the company survey merdibeéore, the general characteristics of regiaasfer
depots can be described. At regional transfer depbbut 200 people are employed. They have a diowen

of 2 to 5 hectares. The daily truck traffic amou@f00 to 500 incoming and outgoing trucks. Tharshof

long haul trips is about one third of the totapsri Regional transfer depots have a relativelycsirad trip
generation due to scheduled main runs. Over nigatregional transfer depots are connected directiya

a national transport hub with all other regionahsfer depots of the carriers or systems netwdrks@& long
haul connections are usually operated with bigksutn the early morning hours up to 6 am, trucksnfthe

long hauls are coming into the regional transfepottle The packaged goods are then unpacked and

® Al statistical data included in this paragraph derived from Statistik Nord and refer to the y2@06. Source:
http://www.statistik-nord.de, access date 04.038200
” The different land use patterns can be clarly seeaerial photographs, refer for example to Goouies.
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distributed to the delivery trucks that serve thgion. The delivery trucks leave the depots betvéand 9
am to start their delivery and collecting tours.tiué pm the delivery trucks come back with the keged
goods that need to be transfered to the long hacks. Depending on the direction, the long hawdks start
leaving the regional transfer depots at 6 pm. Ugutle transport is carried out by subcontract@sme
regional transfer depots offer parking possibilfasthe trucks, others do not.

The other type of logistics service providers eettht the Reiherstieg - Translog, Péhland and XXdtims -
are all logistics centres of shippers and freigintiers that focus on full container / trailer Igaat container /
trailer part loads. Because of their proximity e thabour, they specialise on heavy goods andioersa
Based on the results of the company survey theddigech facilities is up to 5 hectare and up tqe0ple
are employed. Daily truck trip generation raterighe range of 30 to 110 truck trips. The trip gatien
troughout the day is estimated to be more or leenlg spread and limited to the day. Beside the
environmental impact of the truck traffic, the fd@s also produce noise emission from contaimet lreavy
goods handling.

Overall it can be estimated that the five logistesvice providers currently located at the Reiegshave a
daily demand of at least 1000 truck trips, somé&hefn operating at night. Additionally, an equal amoof
car trips should be expected. The logistics faeditall belong to the transport sector. They argelaand
traffic intensive compared to the mean values @erifirom the company survey stated before. Thisaityp
due to their direct connection to the harbour fioms. However, the regional transfer depots thaeggte
most truck traffic seem somewhat deplaced, bectnesedo not necessarily need to be located closleeto
harbour.

As mentioned earlier the development vision for Regherstieg area is that logistics land use caresss a
buffer between the mixed use and residential acga®/ilhelmsburg and the industrial harbour areas.
Because of the traffic-intensity and noise emissioh the facilities described and the short distate
neighbouring mixed use and residential areas agfiyisoach has to be questioned. In fact, there mighdl to
be a larger distance between the logistics faeditind the mixed use and residential areas of Witirg.
Currently, there is a minimum distance of 100 neeterthe adjacent mixed use area and of about 8dérs

to the closest residential building block. In Genyadistances from new industrial / commercial ssite
residential areas are supposed to be 500 m up Q6 rh&tres, depending on the noise emission and air
pollution. Generally, real estate developers prigfeustrial sites with sufficient distance to séimsiland use
like housing for new logistics facilities. Hirde2005:92) for example states, that a distance 00 106tres

to the next residential area ensures that fagliteen be re-used independently of the emissiomscafrtain
company.

Logistics facilities with less truck traffic, majnlindoor activities and no night operations seenremo
compatible to residential or urban areas than ties @urrently settled at the Reiherstieg. Thisattel basic
logistics facilities like dedicated or multi-useakhouses or the sites of smaller trucking comgaamsewell
as logistics centres that focus on value addedcemvAt the same time, such facilties would natfipras
much from the proximity to the harbour as the éxgsfacilities. Anyway, the relocation of existifacilities
only appears as long-term planning solution, dlhat

From an urban planning perspective, the preservatiexisting logistics facilities close to the baur and
their careful extension is comprehendable, becausiee case of relocation, such facilities oftenvendo
greenfield sites at highway exits. For the peopM/dhelmsburg, extended logistics activities couldrease
the number of jobs offered close-by and thus sttesrgthe connection between the port and the aatjace
neighbourhood. However, the needs of the locatlesss to be protected from emissions and to liva in
liveable urban environment have to be catered for.

In order to mitigate the impacts of the existingistics land uses on the residents, the followirgasores
can be taken:

» A clear distinction should be made between urbah residential land uses and logistics land uses. If
possible, logisitics facilities with high emissiosshould be located further away from urban and
residential areas than logistics facilities witedemissions and a sufficient distance schoulddéaded.
Between the areas, a green barrier, e.g. for réenah uses, or an area with smaller buisnessesutith
be developed. The latter uses could also be cirefiked with logistics land uses in order to ceeat
certain permeability and accessibility of the Itigssarea and to the shores of the channel Reibgrst
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Residential and mixed use areas schould be prdtdoben truck traffic generated by the logistics
facilities. Therefore, adequate access roads tdotfistics areas need to be provided and theiraibag

enforced by a truck guiding system or a local eminental zone. Parked trucks have to be caterdafor
offering dedicated parking space for trucks or mglgure that trucks can be parked on company sites.

Logistics companies could be encouraged to takenteal measures that reduce noise from container
handling and even to consider some design standandt measures would enhance their integration int
the urban landscape. Infrastructure, too, shouldudi# or maintained aiming at an appealing urban

design.

4 CONCLUSION

The logistics sector is diverse and thus has aingrgompatibility with urban and residential landeu
Compatibility in this respect is highly determinkd the size, noise emissions and traffic generatiotne
logistics facilities. Although the traffic countdi@n that industrial areas with many logistics fitielt are
traffic-intensive compared to other forms of larsk uthe company survey revealed that trip generatia
single company / facilitiy can vary from just a feyp to several hundred trucks per day. It alsctithtes
that many sites of existing logistics companiesratieer small in size. However, for the developnamew
logistics facilities, often sites of more than Ttages are requested.

In Hamburg Wilhelmsburg, a spatial developmentorisenvisages an existing area with logistics servic
facilities called Reiherstieg to serve as a bulffetween the industrial harbour area and the mixsedand
residential area. An assessment of the local siuaind the existing logistics facilities reveatldt such an
approach is only feasible, if land uses are noechix he area should be zoned for different typdegiétics
facilities and measures should be taken to mitigfaeimpacts of the logistics facilites on the desits as
well as to create a mutual identity of the pory-aitterface.

This local situation suggests that generally, andoassessment of impacts from possible future ards
their truck traffic generation is necessary befgreenfield or brownfield sites are developed fagidtics

land use. The provision of information on generatfic generation and on “typical” logistics landas can
help planners in dealing with the complexity of tbpic.
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Neubau des Skylink - Ziele und Flachenplanung der éstrian Airlines Group

Karl FRIEDL
(Mag. Karl FRIEDL, Bene Consulting GmbH, PlenkerstraBe3340 Waidhofen/Ybbs, office@beneconsulting.)com

1 AUSGANGSSITUATION FLUGHAFEN WIEN-SCHWECHAT
Der Flughafen Wien-Schwechat, international auadnya International Airport genannt, ist der grafid

wichtigste Osterreichische Flughafen. Er liegt T&.Kilometer stddstlich des Stadtzentrums von Wien
Schwechat in Niederdsterreich und ist der Heimgltfafen der Fluglinie Austrian.

Der Flughafen wurde 1938 als Militarflugplatz Luftgenstutzpunkt ,Schwechat — Ost“/“Heidfeld” gebaut.

1954 wurde die Betriebsgesellschaft gegriindet rednahm die Rolle des ehemaligen Flugplatzes Wien-
Aspern. Die damalige einzige Start- und Landebabrdesim Jahr 1959 auf 3.000 Meter verlangert. 1960
wurde ein neues Abfertigungsgebaude errichtet.

Schon in der Zeit vor der Offnung des Eisernen Yoges war auf Grund der dsterreichischen Neutralita
der Flughafen ein Verbindungsglied nach Osteur&mt der EU-Osterweiterung steigen nicht nur die
Passagierzahlen, sondern auch die Frachtmengememgrda der Flughafen logistisches Zentrum vieler
Firmen wurde, die von hier aus den gesamten ewsdpén Raum bedienen. Der Flughafen entwickelt sich
jetzt auch zunehmen zu einer Langstreckendrehseheib

Flughafen Wien, Terminal 1

Flughafen Wien, Terminal 2

2 AUSTRIAN AIRLINES — ZIELSETZUNGEN AM HEIMATFLUGHA FEN

Die Austrian Airlines arbeitet bereits seit achhrém intensiv an der Optimierung ihrer Strukturen a
Flughafen.

Ausgangspunkt war die Entwicklung eines neuen Mplstes, welcher auch die Verlegung der
Unternehmenskonzernzentrale von Oberlaa naher zmgkschéaft nach Schwechat vorsah.

Seit August 2007 ist die Austrian Airlines nun lmér neuen Konzernzentrale am Flughafen Wien, tdask
Austrian Drehkreuz — und damit ndher beim Kundeae.\ilesentlichen Unternehmensbereiche der Luftlinien
Austrian, Tyrolean und Lauda Air wurden hier zusangefuhrt. Bene Consulting, ein auf Organisations-
und Funktionsplanung spezialisierter Bauherrenberanterstitzte die Austrian Airlines bereits inr de
Entwicklung des Masterplans und im Weiteren in @asentlichen infrastrukturellen Schlisselprojekten.
Diese Zusammenarbeit erreichte mit der Fertigsiglldes neuen Firmengebaudes im August 2007 einen
ersten Meilenstein.

Mag. Alfred Otsch, CEO der Austrian Airlines Groegautert in seiner Ansprache bei Einzug: “Unsere
neuen Konzernzentrale schafft fur unsere Mitarbedte helles, modernes und freundliches Arbeits&lim
Naher beim Kunden und naher beim Kerngeschaft wabeid ein wesentliches Anliegen.
Bene Consulting war dabei ein wichtiger Partner.”

2006 wurde auf dem Gelande des Flughafens aucfirainingscenter der deutschen Lufthansa fir Piloten
errichtet. Die Piloten der Austrian Airlines, dies ldlahin ihre Trainings im Ausland absolvieren neiss
kdnnen dieses Center ebenfalls mitbenutzen.

Daruber hinaus entwickeln die Austrian ein eigeBeklulungs- und Trainingsgebaude fir das fliegende
Personal, in welchem auch Trainings fur andereféliftlinien angeboten werden.
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3 TERMINALERWEITERUNG NORD-OST SKYLINK

Die Terminalerweiterung Skylink ist fur die AusmiaAirlines zur Gewahrleistung einer qualitativ
hochwertigen Passagierabfertigung und zur Sichemdeg internationalen Qualitéatsniveaus sowie der
behdrdlichen Auflagen zur Trennung des “Schengand “Non-Schengen-Betriebs" essenziell erforderlich

Die Austrian Airlines Group steht in diesem Zusamhang fir:
» Hochste Qualitat
*  Wichtigster Carrier im europaischen Zentral- unde@sopaverkehr sowie im mittleren Osten
e Zufriedene, hochmotivierte Mitarbeiter

L]
ity
a3
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Graph 2: [Austrian 1]

Mit dieser Zielsetzung haben die Austrian Airlinegch im internationalen Ranking Spitzenplatze bei
Qualitat und Kundenzufriedenheit erreicht:

« Punktlichkeit und Qualitat (Business Traveller Adjaim europdaischen Spitzenfeld
* Nummer 1 bei ,Punktlichkeit von Langstreckenfliigen®

e Nummer 3 bei ~Punktlichkeit von Kurz- und Mittelstkenfligen*
(Wichtigkeit bei Transitpassagieren)

¢ Nummer 1 bei ,Essen und Trinken*
¢ Nummer 2 bei ,Beste Airline Europas*
 Nummer 2 bei ,Bestes Bodenpersonal*
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| |
|
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\
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Graph 3: [Austrian 2]

Mit den neuen Skylinkflachen erwarten die Austrigirlines nicht nur eine quantitative und
sicherheitstechnische Optimierung ihrer Flugverkehwicklung sondern verbinden diese auch mit Chance
ihres eigenen Selbstverstandnisses.

e Qualitat -> Loungen mit hochstem Ausstattungsstethdad Designanspruch
» Punktlichkeit -> Optimierte Verkehrsflisse fur Alifgung und Transit

» Service -> Bestmogliche Kundenbetreuung / persassistance

« Mitarbeiterzufriedenheit -> Optimales Arbeitsumfélnl alle Mitarbeiter

4  AUSTRIAN AIRLINES — BEDARFS- UND FLACHENPLANUNG | M SKYLINK

Mit dem Projektmanagement der Bedarfs- und Fladaempg und der innenarchitektonischen Umsetzung
der Austrian Flachen im Skylink wurde die Bene Qiitivsg beauftragt.

Nachfolgende Darstellung zeigt den Gesamtprozasgagehensweise:
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Graph 4: [Gesamtprozess]

In Summe werden die Austrian Airlines ca. 7.300d®?2 neu errichteten Skylinkflachen anmieten und fir
ihre Bedurfnisse adaptieren.

Es sind dies Flachen fur allgemeine Blro- und Atlifaltsbereiche Station Wien, Loungen flr
+ HON
e Senator
* Business-Passagiere
e Einsatzleistung Technik und Flugvorfeld
« Abfertigung Passagiere, Flugvorfeld ,Ramp Service*
e Lost and Found
» Ticketschalter
» Serviceschalter und
* Facility Center

4.1 Bedarfsplanung

In einem ersten Schritt wurde in ZusammenarbeitdaitFirma Schild & Partner eine quantitative Asaly
sowie deren erwartete Fortschreibung in die Zukerdtbeitet. Personenverkehrsstrome, Loungenaustast
sowie Flugzeugaufstellung waren Inhalt dieser (#zgnhgen.

In enger Zusammenarbeit mit den operativ Verantighgn wurde ein detailliertes Struktur- und
Bedarfsprogramm entwickelt und mit den Mdglichkeitkes bereits projektierten Skylinks abgestimmit.

In  enger Zusammenarbeit mit den Planungsveranialoett des Flughafens wurde das
Passagierflusskonzept, welches auf der striktenritneg von abfliegenden und ankommenden Passagieren
basiert, erarbeitet. Die Teilung zwischen Land- unétseite erfolgt an den zentralen Sicherheitsialen,
unmittelbar nach dem Check-in auf Ebene 1. An dmeseentralen Punkt befinden sich auch
Sicherheitskontrollen sowie Shops und Gastronomie. klare Zuordnung der Passagierstrome auf die
verschiedenen Ebenen vermeidet eine Vermischungmkommenden und abfliegenden Passagieren.
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Neubau des Skylink - Ziele und Flachenplanung dest#an Airlines Group

3
5
5
E 2500,00°T 1
S 1
=, 5 I I
g ¥ 20000
: ! "
8 g H ‘ I
£ Il 3 I
u, i i | il Im
§ -
4
] o
] 100
= n
& ' o 2 |
CUEE L z @ ¢ 7
: %
W SKL S Pax Gesamt Zelt (UTC) 8 §
O SKL NS Pax Gesamt
PierOst Pax Gesamt ATEGONY [Frequency |Percentage [N ICUM.]
I
204 1142 3530 &
g
PEKS = sn;wlink Schengen Lounge @
ZGKN = Skylink Non-Schengen Loungen
- PNO = Lounge Pier Ost [Non-Schengen 5 2:::‘2 :ﬁ; m Zeit (UTC)
B22 cchitd 8 Partner e = ETL + (o 05 o1 €)
Graph 5: [Betriebssimulation]
Steering Committee |
VIEKK: Stationsadiministration W.Schiller, P Halapier %
VIR Fassenge S e AAG: Ch.Fitz ] | FWAG: F Lehr
VIEKT Ticket Office It Balogh ‘ . :
WIELL: Amival Services F Petar e

it ¢ Seibesedr |
isices F Gbemmmatn M |

N
Prajekt o™ |
Produkt” / AN 7
. AN S - A
‘\___/ T
\\\}
//

- ——
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4.2 Umsetzungsphase

Aktuell befindet sich das Projekt in der Phase Rlanung und Ausflhrungsvorbereitungsphase in welche
eine enge Zusammenarbeit mit dem Flughafen einntledeer Erfolgsfaktor ist.

In der aktuellen Planung sind alle Flachen festgeléie Entwurfs- und Ausfihrungsplanung lauft uhel
Umsetzung wird seitens des Flughafen baulich lseredtlisiert.

Lounge Station Wien

Graph 8: [Vorplanung Lounge und Station Wien]
Lost & Found, Lager Technik
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Graph 9: [Vorplanung Lost & Found, Lager und Te&hni

5 ZUSAMMENFASSUNG UND AUSBLICK

Der Bau eines weiteren Terminals Skylink stellt diie Austrian Airlines eine langst fallige Grundéafjir
eine Realisierbarkeit des eigenen Selbstverstésemam Heimatflughafen Vienna International Airlat.

Mit der Inbetriebnahme werden sich die Zielsetzungmd Dienstleistungsqualitaten in den Austrian
Flachen im Skylink baulich manifestieren und damés Qualitdts- und Serviceempfinden und die
Zufriedenheit von Mitarbeitern und Kunden noch eeiinterstitzen.

Graph 10: [Terminalerweiterung Nord-Ost Skylink]
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Planning and Development of airport precinct of Dhé
through public- private partnership — an analysis

B. K. JAIN
( B. K. JAIN, Additional Commissioner Planning, Deevelopment Authority, Delhi, India)

1 BACKGROUND

11

Delhi, the capital city of developed amongst dep#lg countries; India is growing rapidly both inrte of
economy and population. Having good external effaielationship with various countries including
European Countries and America, the civil aviatias been in Delhi since long. Earlier an Airpaaring
an area of about 40.0 Ha. was functioning in threeof the city. But immediately after the indedence
from British regime in 1947 and the enhanced malitand economic relations with different countrige
air traffic enhanced further, hence a new airp@s wstablished at the southern periphery of tgeo€iDelhi
which housed both the domestic as well as intesnatiair traffic/flying.

1.2

The Airport Authority of India (AAI) under the Mistry of Civil Aviation, Government of India is
empowered to manage the operation of the Airpodieurhe provisions of AAlI Act. As per Sub-
section 3(a) of Section (12) of the Act, the AAlyr@an, develop, construct and maintain runways,
taxiways, aprons and terminals and ancillary boddi at the airports and civil enclaves. Sub-
section 3(f) mandates AAI to establish and mainkaitels, restaurants and restrooms at or near the
airports. Presently, the total land with AAI forrport activities is about 2050.0 Ha.

1.3

The consistent increase in air traffic and risingf@rence towards private sectors due to the impact
of globalisation for efficient functioning of therport as well as providing facilities of truly
international standards, the Government of Inditifiat operation and maintenance of the Airports
may be done through joint venture of some reputacie sector companies along with the AAI.

2 JOINT VENTURE FOR OPERATION, MANAGEMENT AND DEVEL OPMENT OF

AIRPORT
AAl Act, 1994 was amended prior to restructuringtioé Airport and a new Section 12 A was
inserted which empowers AAI to lease out its aitgmemises (including buildings and structures
therein) in public interest or in the interest etter management of the Airport. Thereafter, Gk |
Airport, Delhi has been restructured and transéeire May, 2006 to a Joint Venture Company
(JVC) called M/S Delhi International Airport (Put)mited (DIAL) for operation, maintenance and
development for a period of 30 years extendablarmther 30 years. Airports Authority of India
(AAl) has 26% equity in DIAL whereas the remainiig% is held by a GMR Group led
consortium. DIAL is obliged to develop the airpdry March, 2010 to handle 37 million
passengers per annum in view of the commonwealthe5a2010. DIAL being successor-in-title
of AAl in respect of IGI Airport, derives the auttity of AAI through section 12 A of the Act. The
legal position regarding AAI's powers of planningtl@ority in respect of its airport premises as
enshrined in Sub-section 3(a) of the Section (X2he AAI Act has been further confirmed in a
decision of the Union Cabinet. Based on the promss of the AAI Act and the decision of the
Union Cabinet, a Manual on Guidelines for constamcbf AAI Airports has been formulated. As a
part of airport development activity, and has gisogrammed to develop a Hospitability District
(Hotel Project) and has committed to provide 256t&hrooms for the Commonwealth Games.

REAL CORP 008 Proceedings / TagungsbantSBN:  978-39502139-4-2 (CD-ROM); ISBN: 978-39502489  (Print E
Vienna,May 19-21 2008 www.corp.at Editors:Manfred SCHRENK, Vasily V. POPOVICH, Dirk ENGELKIPjetro ELISE



Planning and Development of airport precinct of Dhe
through public- private partnership — an analysis

2.1

As per operation, Maintenance and Development Ages (OMDA) signed between AAl and
DIAL, the latter is entitled to utilize 5% of thé&@ort land for commercial development which may
include projects like Hospitality District (Hotelréject). Hence DIAL is entitled to have
commercial development over an area of 90.0 Hadbatto non-availability of sufficient land as
more land is being utilised for operational sergjdie commercial development is restricted to an
area of about 68.0 Ha acres which is about 3.7%@ftotal premises. DIAL has to undertake
commercial development in a phased manner. ldistephase, it has to construct the Hospitality
district project over an area of 25.0 Ha.

3 THE PROPOSAL

3.1

Delhi International Airport Pvt Ltd. (DIAL) has beegiven the mandate to modernize the IGI
Airport of New Delhi and the documents for the samage been executed in April, 2006. As per
the commitment made in the agreement with Airpdughority of India (AAl), DIAL submitted
the Master Plan for modernization of the Airportridg Dec’06. The Master Plan is a broad
document detailing the overall plan of modernizatiarhich is split under various phases. Each
phase has to be implemented in response to thegped; traffic growth. With regard to planned
capacity addition vis-a-vis projected growth, theadter Plan for IGI Airport is based on the
following estimates.

Year Project Growth Planned Capacity Major Facility
Million Passengers Million Passengers to be developed
per annum per annum

2010 28.7 44 New Integrated Terminal & New Runway

2012 36.6 50 Central Spine
(Road Network, net work Airside Expansion,
Cargo Expansion

2016 49.5 66 % Runway & new Terminal

2021 66.4 80 New Low cost Terminal
New Cargo facility & Straightening of the
Existing 09/27 Secondary runway

2026 82.6 100 New Terminal

3.2 The details of Land utilisation for operational non operational and commercial purpose at the

IGI Airport are as under:

Item Area (Ha)
Total land area of IGI Airport 2050.0 Ha
Total land with DIAL excluding 1790.0 Ha Area available with DIAL
existing leased areas to Airlines, for development of Aero & non-aero
Oil companies, flight catering assets (Operational, Non Operational &
and other cared out assets commercial Use)
5% of Premises for commercial Use 90.0 Ha Arezfonmercial
Development
Land with existing Radission 6.0 Ha Existing Commercial Centuar
Centaur Hotels & BPCL & BPCL area will be released
Retail Outlets and handed over on
Expiry of the lease agreement
Balance land for development 84.0 Ha Area DIAL can utilize for

of Non-Transfer Asset (commercial Assets)

3.3

Commercial property
Development, now.

Details of Land for operational & Non-operatioral Purpose at IGI Airport

Total Area 1790.0 Ha
Operation Area 1620.0 Ha
Non-operational area 112.0.0 Ha

L% MOBILITY NODES
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3.4 Non-Operational Commercial Area

Airport Hotels at 4 locations 7.0 Ha
(Not at present with DIAL)

Commercial Property Development 18.0 Ha
up to year 2010

Commercial Property Development 2.0 Ha

at the Existing Domestic Terminal

(Not at present with DIAL)

Commercial Property Development 50.0 Ha
in subsequent Phases

3.5 Hotel Projects in Phase-I (year 2010)

As indicated in the above tables, DIAL proposeaitiise 23.0 Ha of land in the first Phase 2010itsf
Master Plan for commercial property developmerttis ill include:

Commercial Property Development 18.0 Ha Six no. Commercial plots for hotels
(LPIA)
Domestic Terminal Commercial 3.0 Ha Commercial PrigpBevelopment in
Phase 1 (2010)
Airport Hotel 2.0 Ha Airport Hotel at the New integrated
terminal T3
3.6

JVC will be utilizing less than 84.0 Ha (5% cap astper OMDA for commercial property development.
During the first phase (Year 2010) the total aredem commercial property development will be 23#® H
and eventually 68.0 Ha in the ultimate phase ofMaster Plan (Year 2026). The limited permissipitid
the JVC which they can develop within Airport prees are as follows-

Banks/ATMs, Bureauz de change, business Cefomference Centre, Duty Free Sales, Freightiogter
services, Freight consolidators/forwarders or &ge®eneral retail shops, Hotels and Motels, Hotel
reservation services, Line maintenance servicesckér rental, Logistic Centres, Messenger Seryices
Porter Services, Restaurants, bar and other refiersh facilities, Special Assistance Services, &iuri
information services, Travel agency, Vehicle lingl services, Vehicle rental, Vehicle parkingending
machines, Warehouses, Welcoming services. Othiritees related to passenger services at theokirf

the same is a non-Aeronautical Asset.

4 THE CONCERNS

- The land with Airport Authorities needs to be u#d optimally. The commercial activities permitted
therein to make the project economically and shyciaable.

« The Delhi city with a present population of 17 ioii persons has constantly increasing vehicle
population, which is presently more than 5 million.

- The increase in number of vehicles are more thaniribrease in road length, resulting increasing
vehicle density on road, leaving lesser road sf@ceehicles thereby, increase in congestion.

- The Master Plan for the development of the Airpat only to take care of the internal design of the
complex facilitating smooth circulation and operatof activities but also need to fit into the
surrounding developments and road/circulationvuek.

« The design of the Airport Complex to be such th&agilitates easy access to the Airport from ales
and does not trouble the traffic destined to aotlsr than the Airport.

« The location of activities coming in the surrourglarea i.e. the Convention Centre, Freight Complex,
Metropolitan Passenger Terminal etc. to be consiénconformity with the activities and their
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location proposed in the Master Plan of the Airpart location of Cargo Terminal etc. so that eris
cross movement within the airport and surroundiegsiis avoided.

- Being the capital city, large numbers of VIPs/Presiof different countries visit the City, henceith
movement in the city needs to be safe and smoathshaould not pose hindrance in the movement of
normal traffic.

- Increasing activities of the Airport should not pamise hazard in surrounding residential areas.

« The economic/commercial activities should not caaitt with such activities of surrounding areas
otherwise they may get phased out with time.

« The future expansion of Airport is not possiblet(desirable also) horizontally as the surroundireaa
are built up. Hence densification of activitieghin the Airport needs to take place with time,hwit
sprawl.

« The proposed Master Plan for development of Airpad to facilitate all i.e. passengers travelligg b
air, city population for their normal routine andowement of goods to national/international
destinations.

- Sufficient infrastructure may lead to conversionagcfivities, which suits to the market economy and
time, than what is permitted in OMDA

5 CONCLUSION

« The increasing preference for air travel due toneowy of time and money (air business being
competitive) the airports are bound to increassza and activities but they must have logical livith
the city circulation/road net work system so tltytdo not pose hindrance and are easily accessible

« The Airport/mobility hubs need to be vibrant inner of activities and should be able to attract
population for various economic and social actdgtibut should not distort/misbalance the similar
activities in the surrounding areas.

« The developments should not pose noise hazard Hethenacceptable limit in the adjoining built up
areas.

- VIPs movement should not bring the traffic movemeithe cityto stand still for security reasons, the
traffic flow should remain normal in all situatians

« The joint venture is presently for 30 years aneigendable by another 30 years therefore; the temg
joint venture with one particular company shouldled to monopolistic approach.

- Joint Venture Companies are instrumental in proxgjdbetter facilities both in terms of quality and
quantity within shortest possible time hence maebeouraged to make the city truly global in every
sense.

« Change in permissible activities may be considémedew of sufficiency of infrastructure to meetth
demand of the time, market economy for increasedamic viability.
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Policy Analysis of an Airport Metropolis

Roland A.A WIINEN, Warren E. WALKER, and DouglakBR

(Roland A.A. WIINEN, Warren E. WALKER, Faculty of Temwlogy, Policy and Management, Delft UniversityTaichnology)
(Douglas BAKER, Faculty of Built Environment and Enggmning, Queensland University of Technology)

1 INTRODUCTION

The function, scale, and importance of major urbiaports worldwide have changed over the past deasad

a result of major economic, political, technolodliGnd social changes. Modern airports are verfeift
from traditional airports, and our previous knovgeds insufficient for understanding the complebescand
relationships now associated with airports. Theaiir can no longer be managed in isolation from the
metropolitan region that it serves (Stevens, 2006hew approach to regional planning is neededs It
therefore necessary to develop a theoretical arglriead basis for the new Airport Metropolis (Stenge
Baker, and Freestone, 2006).

This paper describes an ongoing research projeghich policy analysis is being used to structuesping
problems related to the Airport Metropolis. It aksplains how a policy analysis framework is bailsgd to
organize the research into the four airport intefaareas. This research will feed into the further
development of the HARMOS Decision Support SystBif§) so that it can be used for strategic planning
of the Airport Metropolis. The DSS will support regal planning professionals, decisionmakers, ahéero
stakeholders to evaluate alternative Airport Mettigpdevelopment strategies while managing the otgpa
within the interface areas. The DSS will be usedystematically assess the performance of altemati
policies and strategies for the development ofAmport Metropolis. The HARMOS DSS is thereforeals
briefly described in this paper.

2 THE AIRPORT METROPOLIS: MANAGING THE INTERFACES

Airports are emerging as important sub-regionalvigt centres with growing complexity of land use,
infrastructure, transport, environmental impactsd atakeholder relations. As a result of such chang
airport impacts now pose considerable challengeddith the airport operator and the surroundingoreg
These challenges can only be understood from a-tisttiplinary perspective that investigates andesa
an integrated response to the major issues retatéloe Airport Metropolis concept. These issues lban
conceptualized as differeimterfacesbetween the airport and its surrounding regioonemic development,
land use planning, infrastructure, and governance.

Economic developmeit of interest both for the airport and for thereunding region as a result of airport-
centric activities. It may have direct, indirechduced, and catalytic impactkand useinvolves the
geographical/geophysical resources of both theodir@nd the region. Its social and biophysical
environmental impacts can be best managed by theecative development of government land use plans
and airport master plans that incorporate developitnends, existing land use patterns, land chariatcs,
identified human and physical characteristics efldnd, and desired and possible future usésstructure
includes large-scale installations that connect sexdice commercial, industrial, residential, amndtural
nodes of the region, and that link the airport witle surrounding region. Typical elements are rpads
railways, utilities, ports, airports, freight, argkrvice interchanges, and (of increasing imporfance
information and communication technology (ICGovernanceefers to legislative arrangements and public
and private institutionalised processes that aségded or have evolved to affect social structianed the
behavior of individuals and organisations. The AitpMetropolis projectis developing a theoretical and
empirical basis for the new airport metropolis.disnary aims are to:

1. Define and determine the drivers and dynamidhe@present airport metropolis and the resultateriace
relations within regional contexts;

2. Design, develop, and test a sophisticated aecisiipport system (the HARMOS DSS) for undertaking
complex decisionmaking to improve the current syste

3. Establish economically viable and sustainablécypand planning options for developing the aitpor
metropolis and world-leading best practices; and

! http:/imww.airportmetropolis.qut.com/

REAL CORP 008 Proceedings / TagungsbantSBN:  978-39502139-4-2 (CD-ROM); ISBN: 978-39502489  (Print M
Vienna,May 19-21 2008 www.corp.at Editors:Manfred SCHRENK, Vasily V. POPOVICH, Dirk ENGELKIPjetro ELISE



Policy Analysis of an Airport Metropolis

4. Contribute to the knowledge base of multi-diniemal complex systems mapping, integrated
infrastructure framework development, and interfédxe®ory.

The primary benefit and significance of this projes the integration of all stakeholders in devéigp
unified solutions to airport regions with referertoeparticular sustainability criteria: economidi@éncy,
environment, coordination, community, security, agsilience.

3

POLICY ANALYSIS

The policy analysis approach according to Walké0(@ is used to structure the problem under ingagton
and systematically assess the performance of atteenpolicies. The generic abstract frameworkhisven

in Figure 1 and illustrates the policy analysisrapgh in terms of itframework(the boxes with the solid
lines) and itprocesgthe box with the dashed lines). The frameworkdtires the investigation of problems
related to the system in terms of data and infaonaflThe framework is subdivided into tHecisionmaking
domain and theystendomain.

Decisionmakers - |
e TN |
¢ Airport N ¢ Civcouncit ) (  PortOperator )™ Goals & Objectives  |— Stakeholders
S Operator SN T SN - I
_ J
r : The Steps i
Strategies 1 ] !
|
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ST T T T 1 { T {
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Figure 1 - The policy analysis framework and steps.

The system domain defindse systemtheoutcomedgrom the system, and ttiercesacting upon the system.
Two sets of forces act on the systesmternal factors(captured through multiple scenarios) outside the
control, andpoliciesunder the control of the actors in the decisionmgkiomain. Both sets of forces affect
the structure of the system and, hence, the ousomaterest talecisionmakerandstakeholders

The decisionmaking domain explicitly identifies:

The Decisionmaker(s) the person(s), group(s), or organization(s) tiate the power to implement a
policy. During the entire project, we wilhteract frequently and substantially with decisionmakén®tigh
workshops in order to gain insight into their p&djpves on the regional transport and logistic$esys and

its sustainability.

Goals and Objectives each decisionmaker pursues certain goals andtolge such that his/her vision
becomes reality. Obviously, policies are desigredhiange the system such that the system’s penfmena
(measured in terms of the outcomes of interestYsrtbe objectives.

Stakeholders parties affected by the system in one way or f@rmotThe system has many stakeholders --
infrastructure operators, airlines, passengers, ommities, municipalities, regional and national
authorities, and air navigation service providers each having different goals and objectives.
Decisionmakers should therefore take into accoahbnly their own goals and objectives, but alsusthof
other stakeholders. This is not only a matter obirtesy, but is essential for the success of the
implementation of the policies. Within a regionet# is no single decisionmaker that has absoluiepo
cooperation among all stakeholders is absolutetgssary.

The system domain includes the following:

The system At the heart of the policy analysis frameworkhe real-world system upon which policies are
imposed (and external factors act) and from whigtt@ames are produced. The system model is a compute
model of the system domain that represents itsctsire — the elements, and the links, flows, and
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relationships among them — and serves as an exgaidiriaboratory for testing policies and assestieq
outcomes. For example, the physical elements ieduil an airport system are the airport (in varyagls
of detail), ATM technology, and the aircraft.

Outcomes of interest and indicators The outcomes of interest are those outputs ofyiseem relevant for
assessing policies for dealing with the problemhatd. The outcomes of interest are chosen such that
regional development of the system can be monitorgérms of sustainability as the equilibrium amon
economic, environmental, and socio-cultural aspdessh outcome of interest is associated with aofet
measurable outcome indicators that can be estintgté¢lde system model. An outcome indicator is axpro

for an outcome of interest.

External factors and policies External factors are the forces that change gstes andcannot be
(directly) controlled by a given decisionmaker, lghpolicies are the forces that change the systethtan

be controlled by a given decisionmaker. Note thailevsome external factors affect aviation but carire
controlled byanydecisionmaker (e.g. changes in population andn@pthe distinction between other types
of external factors and policies depends on ghespectiveof the decisionmaker being considered. For
example, a national aviation authority could imppsécies on the system (e.g. airspace restrugytimat
could subsequently be viewed as external factors the perspective of a manufacturer, airport dinai
while policies under the control of any of theséitess (e.g. introduction of new technologies, lloa&port
expansion, or imposition of operating restrictiowsuld be external factors to the regulator.

The policy analysis process (the box with the dddhme in Figure 1) organizes the problem solvifigre
itself by providing seven steps that cof@emmulation (step 1-3)analysis(step 4-6), anihterpretation(step

7) of a particular problem. The process generalplves performing the same set of logical stepalléf,
2000). The formulation phase explores the problpats in order to come up with a well-defined proble
with respect to the system, the decisionmaker(s),is stakeholders. An important activity in tpisase is
to define the system and to operationatisstainability for regionsThe analysis phase first quantitatively
develops multiple scenarios, describfature socio-economicontextswithin which the system might have
to operate. The next step is to design, and ewvalpalicy options and strategies. During the intetgron
phase the evaluated strategies are discussed d@aheagport operator and its stakeholders.

An important observation is that the policy anaysiocess is very similar to the steps that arelwcted in
Master Planning. The advisory circular on Maste@nRing from the FAA is based on a Systems Analysis
approach (FAA, 2005). Hence, the resemblance pssgenot surprising, since policy analysis evolfresn
systems analysis (Davis et al., 2005, p.32).

4 THE HARMOS DECISION SUPPORT SYSTEM

Figure 2 provides a conceptual map of airport stfiatplanning and is not meant to represent angifspe
airport's approach. The map has been determinettieatly and shows that many resources are invglved
both inside as well as outside the organizationsignificant number of people (experts, planners] an
advisors), some possibly using tools, participatthe effort to turn data into information tharéevant for
decisionmaking by the airport's management.
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Figure 2 - Current airport strategic planning: d¢iotg of interest and a huge coordination effort
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Policy Analysis of an Airport Metropolis

A concrete planning study, therefore, involves #jmecesources from the airport operator and frds i
stakeholders. Currently, those resources are nbeeded in a unified structure, which makes it diffi to
use them efficiently. Inherently, this leads to iaefficient problem-solving process that is notealb
support the formulation of strategies for an aitpatevelopment that are agreed to by all stakesld

The HARMOS DSS (Wijnen, Walker, and Kwakkel, 2068y esigned such that each category of resources
is integrated in a consistent way, as shown inleigy HARMOS brings together the data within thpait
operator’'s organization and its stakeholders amiges coordination for generating information thet
relevant for decisionmaking. HARMOS also contrdis tools for airport performance analysis. Finaihe
DSS provides a means for all stakeholders to balved in the strategic planning process.

HARMOS enables decisionmakers, planners, expenid,the airport's stakeholders to effectively share
information and work together on their problems that they gain an understanding of each other's
perspectives and objectives. Only when there isutuah understanding is it possible to look for t&gies
that are satisfactory to all parties involved (Bemleft side of Figure 3). As a result, an airpmperator and

its stakeholders can work together on a sharedrvisi the future airport.
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Figure 3 - HARMOS: bringing people together

5 NEXT STEPS

The four major interface areas (economic developmand use planning, infrastructure, and govereanc
will be investigated through case study analysdsichvincludes a detailed, quantitative case stufly o
Brisbane, Australia. The core of the Brisbane csisgly will be the use of the HARMOS DSS by
decisionmakers, planners, and other stakeholdeepaRng for this case study requires the followsteps
which are either ongoing or will be started shortly

- Collect and categorize research results within ezfcthe interface areas, through the use of the
policy analysis approach;

« Extend the HARMOS DSS so that it captures the sudit complexity of airport regions;
« Customize the HARMOS DSS for use in the Brisbarse ctudy.
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1 ABSTRACT

“The revenge of Geography” was the title of ancketin “The Economist” responding to an earlieicietin

the same journal in 2001. Even earlier, the bodke@eath of distance” (1997) emphasized the rothef
internet and hypothesized that real distances lask importance in real life through the developiman
internet applications. This article builds on exigtand well discussed spatial concepts and thedations

of Glscience as a discipline over the last yeais taies to avoid repeating the ‘unique selling poof
spatial data. Instead it emphasises overlaps andrgigs between GlScience research and regional
innovation research.

2 SPACE MATTERS

When coming from a GIS or Geography backgrounéeinss to be natural to start with a slogan like €¢spa
matters”. Space matters in the issues politicandists, economists, urban planners, public adinatis's
and other social scientists and public policy pseienals study. In the 1980s and 1990s GIS andakpat
analysis methods were dominated by natural resoapggications and by studying physical processes.
Spatial analysis is entirely absent from most $aaeence and public policy research methods. bsirgly,
spatially integrated social science seeks to cothes shortcoming by integrating spatial conceptd GIS
operations into social science.

The European Union’s concept of the 'Informatiorci&y’ claims that the spatial aspect is pertirtena
majority of information aspects (see ESPON Projedtl Territorial impact of EU Transport and TEN
policies). The spatial dimension is a key compormdihe ‘context' of objects, and affects our dhigs and
actions. It is the concept of ‘location’ that prdes the best general means of connecting virtuglireal
worlds. This connect in turn is required to provimesiness models for the information economy.

Understandably, Gl-technology has been establishedcertain degree in a few economic sectors, asch
natural resource management, forestry, or spat@inmg. Newer fields include real estate, insueanc
business or the health care sector, concerningepadogy, hospital management and patient caretiogi

In general, economic interest in Gl has risen §iganitly in the last few years and there is a gfrdemand
from different branches for better data access d&tndards and geodata business models, justrie aa
few hot topics in Glscience research.

3 INNOVATIONS AND REGIONS

Agencies being responsible for innovation transfied business development have very little tradition
using spatially explicit tools. This may seem notbe logic since city and regional planners dedh wi
physical space. They must understand spatial oelstips between land use and transportation imites
and regions they are planning. Spatial analysiplahning issues can help them plan more effectively
(Huxhold et al. 2004). Planning support systemsinésrm their practice and are effectively suppdrisy
GIS-based applications. Still, spatial analysisusrently very limited and the question highlightedthe
title of this paper — do real distances matter® rott actively addressed.

The interaction between new technologies and jotkets often appears in a linear economic argumentat
“This implies a modification in the productive comdétion of factors, the evolution of the relative
productivity of each factor, and a change in thenaled for each factor” (Ramioul 2006:100). Thus,
technological changes are analysed basically mgef economic growth, job creation and job desimac

in different sectoral changes.

An obvious problem in assessing the actual effettsinovation on qualitative and quantitative feagi
within a region is the fact that it is impossibteisolate the ‘net effects’ of technological chariigen the
effects of other factors influencing the regioraddur markets. The latter are only to some exteah® up
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with technological innovation. Other factors inahdor instance, market developments that affdarua in
terms of changing demands on qualifications anllisskdne recent, central example is the ongoingsitia
of labour worldwide which affects both, unskilleddahighly qualified workers. Another major effestthe
growing demand for knowledge-based work in advarmeEthomies.

Information technology has instigated a broad ramfgboth, product and process innovations. As wié wi
discuss below, the same holds true for the GIS @rdspatial information market. IT has and is still
introducing new products to the markets; some efrtthave established cross-sectoral applications and
needs, e.g. Internet applications and mobile phones

An open question, though, is whether collaboratioil the exchange of knowledge are made easier by
geographical proximity. Typically, GIS and Geoinfatics had and still have a major focus on “targjibl
information. When it comes to innovation many siittors are relevant to explain why in some cases
regions are known for innovative milieus and inestbases not. Ponds et al. (2007) stress thectaaiicter

of knowledge. Geographic analyses still have prawedrole of proximity in interaction between resfa
institutes and firms as a crucial factor in innamatprocesses. Recently, a number of scholargised this
view on geographical proximity as being oversimetif and argued that the precise role of geographica
proximity for knowledge exchange and collaboratstifi remains unclear (Boschma 2005). In additive,
have to take into account that innovation in induss different from scientific research (Gittelnmag.
Kogut 2003). What seems to be open is the quefftiexactly this difference is one of the reasorat th
successful innovation region needs both, scienseebeesearch and industry R&D.

In our experience and in accordance with the sthtke art literature the interaction between tetbgical
innovation and its measurable impact on e.g. laboarkets cannot adequately be predicted either by
economic models or by empirically based concepterd are many factors and social constellationghvhi
must be pieced together to obtain a more completarp of innovative regions. Nevertheless, onetre¢n
argument for new technologies in public debateghis expected ‘job growth’ ensuing from future
technologies. In fact, a whole range of technolegiee expected to form the basis of new economiketsa

in the very near future and we expect Geospati@rimation technologies to become one of the driving
forces. Although there are other roots (see hitpu.oreillynet.com/pub/wlg/3017) including the coamy
Keyhole which was bought by Google later, the ldwuaot the software Google Earth in July 2005 clearly
marked a the beginning of a new area in the histdryligital processing of Geographic information.
Beyound technology, the major shift concerns thditalto annotate a publicly available (public or
commercial) database and leverages a participabocept where everyday computer users can — for the
first time in history — become producers of geainfation. This change in the Geoinfomation world has
become even more dynamic with the late but masswestments of Microsoft in this field includingeth
launch of Microsoft Virutal Earth in 2006.

Next to information technology in general, bioteslogy and nanotechnology and Geospatial technaogie
are increasingly mentioned as drivers in the culttidm of different types of technology influenciagd
shaping our daily life. Since the gap between tetbpment of a technological prototype and itsptidn

in the market can take several years these efigetdifficult to predict. Or, as shown by past eigrece, the
expected effects turn out to be less important tharunexpected ones. For example, the economaessic
of mobile technology was practically unpredictabdes, were its social and cultural effects. The mass
introduction of the Internet at the beginning of tB90s offered a change in the technological pgradf
production and distribution patterns, and the wagiand complex effects it had on the labour manket®
not foreseen either. For Geospatial technologipsl i@chnological developments are still ongoing their
potential and full impact on society are diffictt predict since they depend on external factoch sas
future data policy and organisational structures.

Ponds et al. (2007) analysed the role of geograplpooximity for collaborative scientific researa
science-based technologies between universitiesipanies and governmental research institutes. The
authors argue that, in the case of collaboratidwdsen academic and non-academic organisations @sich
academic-company relations), geographical proximitgy be supportive in establishing successful
partnerships between organisations with structurdifferent institutional backgrounds. Geographical
proximity may help to overcome these problems, bseaof a common interest in exchanging labour,
accessing local funds and mutual trust inducednbgrmal contacts and interaction. By contrast, when
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organisations with the same institutional backgmuwllaborate in research, that is when instition
proximity is high as in the case of two univergtisuccessful interaction is less dependent onrgpbigal
proximity as collaboration takes place within a ocoom framework of incentives and constraints. Thus,
Ponds et al. hypothesized that research collalbbmstbetween organisations with different institadib
backgrounds occur more often over short geograpliistances than research collaborations between
organisations with the same institutional backgtbum essence, the authors could demonstrate that
Geographical proximity can be very important in arenindirect way by overcoming possible difficutie
due to differences in institutional or organisatibbackgrounds such as in academic-company or asede
governmental collaboration. In the reminder of tieist we will build on these concepts and will eflate a
regional case. In the absence of hard data we usarmtive presentation style — untypical for a
Geoinformatics paper — maybe less unusual for ai€ise paper.

4  CLUSTERS AND INNOVATION CONCEPTS

Clusters consist of different interest groups. #tlhkeholders involved in a technology-oriented i(negl)
innovation strategy need to have a common undefistgrof their manifold relations with respect tceeth
market.

A systems approach to innovation may be charaetérlsy the acknowledgement that innovations are
achieved through a network of various actors - wanars, local clusters and the cross-fertilisintpef of
research institutions - supported by institutiosialictures. In this context, regions have becomezraod
more the “bases of economic coordination and garaa at the meso-level between the national and the
local (cluster or firms)” (Lundvall & Borras, 199,39, and Asheim & Coenen, 2004). The currenttitn

in Salzburg, namely a range of regional instrumeotsplementary to national programmes and schemes,
reflects this argument. Hence, the increasing itgpae of the regional level is acknowledged byoussi
studies on clusters in Europe. There is a commaenstanding that regional resources and collatworatie
pre-requisites in stimulating economic activity tine clusters which ultimately constitute a Regional
innovation system (RIS). Althoug there is no 1 toelationship, Clusters and RIS are closely related
Clusters are sector-specific and characterised(bsiatively) high density of functionally relatedtors. RIS

on the other hand, can (but need not) stretch si@egeral sectors. Clusters and RIS may co-exititen
same region and the RIS may in fact contain sewuaters. However, a cluster is not necessarity gfaa
regional innovation system.

With the above mentioned cooperation between Sejzand NRW (BRIDGE2GEO) the clustémsf both
regions build up strategic networks in selectedigtides (Tourism, Health, Energy, Trade, and Emvitent
and Security). Keeping in mind that Tourism and IHeare key sectors in Salzburg’'s innovation styate
(and Energy has been declared to become one) —®BE2GEO is therefore the attempt to integrate Gl
more strongly in the region’s innovation system.

The double impact of the above mentioned trangalisairy projects with exemplary character is being
realised in a cooperative project concerning regli@mergy resources. An analysis of the Bonn/RBeg-
Regions renewable energy potential, energy consamgind the potential for energy autarky has been
developed by a Salzburg research institution (iISPAM close cooperation with the regional business
development agency (Rhein-Sieg). In the proceggenpérating a strong simulation tool to support sleos

on different social levels various players are grdged (politics, business politics, real estateegtors,
renewable energy industries, house owners...).

Starting from a geoinformation tool based on thgaes energy ressources a regional innovation geobas
been triggered. Different elements and stakeholdéis broad economic and social movement caused by
growing difficulties to guarantee for regional egpersupply shall be structured on the basis of dipub
interactive tool reflecting regional energy potatsti Thus, the Gl-input triggers a regional innawasystem
concerning a distinct problem (energy) and at tlnes time gets a strong impulse for further
transdisciplinary R&D-activity in a distinct regiahtechnology focus (Gl).

Technology transferis a key determinator of a region’s innovationgmial. The number of research actors
within the RTD-driven Gl-clusters is consideralfResearch is done by SMEs and research institutes al

Y While in Salzburg a formal cluster has been esthbti in 1999 (see www.giscluster.at) in NRW thereusently no formal
structures but an increasingly strong interest grohich shall evolve into a formal cluster
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Problems arise through “cooptition” (cooperatiord asompetition) which shall desribethe double-faced
relation of “co-operating” but “competing” within@uster/network). Thus, for all actors involvexi¢luding
regional authorities, the development of an overlional RTD strategy is essential for a sustde&I D
policy within the European Research Area.

5 THE SALZBURG REGION AS A GI RESEARCH HOT SPOT

In theofficial regional strategy plan (Wirtschaftsleitbild des Landes Salzburg) LandzBatg (the province
of Salzburg, its government respectively) has aedlghe support of SMEs in the process of Innowasind
Technology Transfer (ITT) to be a prime targetlides to achieve increased competitiveness of thieme

To this end, @oncept for building “visible” and sustainable ITT in the region has been elaborated by the
Institute of Logistics and Business Management, blangy Technical University. The concept foresees a
wide range of ITT-building measures. Some of thestmelevant ones are recently further developetljoi

by the region of Salzburg and North-Rhine WestghglNRW) within an EU-FP7 project called
BRIDGE2GEO.

Fig. 1: The two innovation regions which are targed platform within the EU proct BRIDGE2GEO.

In the Wirtschaftsleitbild, Geographic Informatibas been defined as a promising sector of the mefigio
which a bottom-up approach shall be applied. Suchpproach requires initiative of stakeholders, tied
initiatives of the RTD-driven network in the regjothe GIS-Cluster Salzburg have led to goint
collaboration with the regional authorities which has become manifest in the BRIDGE2GEO pralpos
NRW has supported Geographic Information since 1B99the “Spatial Data Infrastructure (SDI)
Initiative NRW” (German: GDI-NRW), which, in 2006, was embedded ione of the NRW Innovation
Clusters. Although the cluster development in Ndrtiine Westphalia started much later, it is pditic
high on the agenda. With support from the statenobliery, the GEOcluster NRW serves as a roof
organisation for cluster activities in differentgiens. The shaping of regional Geoinformation @tst
concentrates around the universities of Bonn anadWii as networking activities have received anstro
initial impulse by these research institutions. Thester management has been taken up by localnalgi
authorities like technology and business developragencies which serve as platforms for joint diitis
(e.G. joint exhibitions at fairs) of GI-SMEs andearch institutions. In this context, the embedno¢éI 8ME
business activities in an overall “GeoBusinessa®gidentity was controversially discussed withire tSME
community.

For simplicity, we consider the two cases as beaiogtrary in regard to their maturity / immatureness
Today, in both regions Gl industry is characteribydsmall-scaled economic structures and by a gtron
involvement of research institutions also in ecoivaifly relevant activities.
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The Clusters in NRW and Salzburg have a pre-doniifous on Gl as an interdisciplinary and cross-
sectional matter ranging far into today’s Inforroati& Communication Technologies (ICT).

The role of Gl is reflected in the structure of tlegional (NRW, Salzburg) clusters. In NRW, a sgron
contribution — and influence — of state authorgtygiven by the role of the “LandesvermessungsamtVRIR
whose director presides over the NRW GEOclustereHibe “sovereign character” of geodata has twdofol
effects. The political regard for this topic sigedf more than just the market turnover of Gl-indast in
fact, the macroeconomic benefit of a broad andligéat use of geodata has been taken into focus at
politically high level (“Bundeskommission Geoinfaationswirtschaft” c/o Federal Ministry of Economy).
On the other hand, there is a strong controversytaiiusiness models reflecting the role of stagétirtions
(Landesvermessungsamter) in a more appropriateasypport a broader use of Gl.

In Salzburg, the interdisciplinary character and thide range of possible application of Gl finds it
structural response in a strong and somewhat domiiodée of research institutions. Under this infiae,
SMEs tend to act more development- than produetatated and prefer very small and volatile strugur

On the whole, the span between regional maintenandeegional rights to geodata and rapidly devetpp
global systems (Google, Microsoft) is a challermeegional innovation concepts bundling regiongligwn
expertise of individual stakeholders. The role aiemunication has become more important: the logatio
aspect of data belonging to different subsystens Ifaalth, energy, a.o.) needs a very precise
transdisciplinary exchange. A clear location-bagiesv of - e.g. epidemiological — questions meamea
dimension of solution-oriented thinking, which hade developed interactively.

The regional innovation system has to support bathublic attention to the — rapidly developingolerof
geodata and Gl-systems as well as communicatiaotstes supporting the development of transdistapyi
pilot projects which are apt to demonstrate th@@ireconomic and social benefit from geoinformation.

Why do innovation cluster sometimes work and somesi not? Why did it work in the case of Salzburd an
GIS/Geoinformatics? Simply speaking: we don’t knibvexactly. It worked. As the reader will expeceth
scientific answer is much more complex and willl sibt be complete. One widely known effect is in
colloquial terms called the godfather effect. Sames one single person can at least start an itioova
process if the the innovation comes at the righttand falls on fruitful ground. It is known fromamny
examples that a very small group of persons or ev@ngle person can stimulate the innovation regjlg.

A second aspect taken into consideration within toic is the multiplicity of scales in interrelaiis.
Research has relatively rarely addressed the tsgwevarious spatial system dimensions actuallyteeia
each other or could be combined (Bathelt & Dep@663; Bunnell & Coe, 2001; Cooke, 2002; Fromhold-
Eisebith, 2007). Especially when it comes to bridgegraphic scales in studying innovation, Fromhold
Eisebith (2007) goes even further and claims tebretical considerations have hardly been conderiti
ideas for application, and she claims that moskvinais rather been descriptive instead of constrelcTihis
paper does not include empirical studies abouthibory of the GIS — Glscience innovation system in
Salzburg. We can only descriptively report for dase of Salzburg with relatively little delay Gl&ated
research started around the year 1986/87 regio8INGIS feasibility study), around the year 1988
nationally (various GIS implementations in fedepabnvincial or regional authorities including thastrian
“Lander” (provinces) and several national park amstrations.

the concept of a Geo-Information Society is builttbree pillars: (i) geospatial data as digitalresgntation
of much of our world, (ii) positioning services ting people, assets and other 'objects' into ihigext, and
(iif) mobile telecommunication connecting everythiand providing access for users (Fig 2).
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Future societies will have to deal with the integma of geospatial data into daily life — in gerigrablic and
in economy.
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1 ABSTRACT

Real estate development still is a rather negletdsde at the majority of airports. Vienna Interordl
Airport’'s Skylink-Terminal expansion program wasdsas the background and motivation for this paper.
Does non-aviation related airport development gareguositive economic effects for both the airpord the
adjacent business environment? In addition to tdags the organizational composition of the airport
authority have an impact on entrepreneurial bemamiterms of real estate development? Three USHB
(Raleigh-Durham, Charlotte, and Washington Dullesye been selected as case studies to researeh thes
hypotheses.

2 INTRODUCTION

Real estate development at airports is still aeratieglected issue in both Europe and the US. Venn
International Airport’s (VIE) Skylink Terminal expaion program, and the subsequent development of
office properties at the airport have been usedakground for this research. Additionally, these i
literature and research available on both the sopfairports and airport development on the omelhand

real estate development on the other hand. Bubriirpal estate development research, the intéoseot
both, is still in its humble beginnings.

The three US case studies, chosen by means of I1&6tise criteria out of 47 different airports, are
Washington Dulles Airport, Raleigh-Durham Airpoetnd Charlotte Douglas International Airport. This
introduction will provide recent developments onsthopic, as well as formulate the underlying two
hypotheses for this article.

2.1 Aerotropolis

The currently most radical concept of airport atgb airport real estate development is the “Aeimtlis
Concept”, a model developed by John D Kasarda (#§asa006: 8). This brand-like concept very much
resembles a model metropolis. The airport and thieosnding infrastructure such as retail, distridvoit
hotels, light industrial parks etc serve as thentiad business district”, and the “suburban areai extend
up to 30km away from the center, incorporating tdidal development, such as office and researckspar
foreign trade zones, entertainment districts aedike (Kasarda 2007: 9). Most airports, which hapelied
this concept are more or less “greenfield develogsie which can most often be found in Asia (see
Singapore Changi International).

2.2 The Incentive for Real Estate Development

According to Jim Graaskamp, the real estate proseasconstant interaction of three groups - spesegs
(the consumers), space producers (developers amek,thwho have specific expertise), and public
infrastructure (off-site services and facilitie§réaskamp 1992: 231). The real estate developnenegs
also needs to incorporate the availability and @@rdof land, evaluate, whether the project isdficially)
feasible, and also be aware of market, financianagement, legislative, or environmental components
within the project’s risk.

Various studies across the United States have grovemative effects of airport development at the
surrounding residential markets by means of thehiedprice theory (see Jud, Winkler (2006) and Kspe
Lopez (2000)). In order to prove positive econosfiects of commercial real estate developmentrabés,
the author will employ a modified formula, usedbspey/Lopez in a former study. The price functiém o
residential property (Por a commercial property §Pcan be defined &3, = (S, ..., Sz Nay .., Nyz» Qa,

.. Qy, S, N, and Q indicating vectors of structural, hégrhood, and environmental variables,
respectively. Or as Sherwin Rosen put it "When goodn be treated as tied packages of charactsyistic
observed market prices are also comparable on teose” (Rosen 1974: 54). For residential propsttilis
function is a utility function, whereas for commiatqoroperties, it is a profit function. The imgtiprice of
one of these variables can be estimatedds X = P, (X), X being one of the above-mentioned
characteristics (either S, N, or Q). The partiaiivdgive expresses the required change in expemditin
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order to obtain a property with one more unit of céteris paribus. Given a positive value of thetiglar
derivative, it is an amenity, a negative value lné fpartial derivative would then be a disamenity (a
pollution, airport noise). The author will now eaj the application of the model by means of twonchy
variables: §(a model variable for traffic and infrastructuneqly produce a positive value for the commercial
property (production facility, logistics centercetlose to the airport, as intermodal access faonto land
(rail or road) is important for fast and seamleskvary. For residential properties, traffic andrastructure
close to an airport also include noise, which maydflected in a negative value for the implicicprof that
characteristic. Q(a model variable for environmental protectionuiegments) may produce an inverse
positive value for the residential property (cleand semi-natural environment) near the airporthesswill
have a positive influence on the utility functiohhmusing. On the other hand, for commercial proger
close to the airport, this may imply additional stiaction or preservation cost and hence resutriegative
impact on the implicit price of the profit function

The first hypothesis of this article is that aifpdevelopment generates positive economic effestshe
surrounding commercial area.

2.3  Airport Authorities

When the Wright Brothers finally succeeded at Kiigwk, North Carolina on 17 December 1903, theglac
they took off from could hardly be called an aip@NVells 1996: 4). But in order to provide adequate
service, airplanes required a place to take offlJdbe repaired, fueled, etc: an airport. Everesimdrports
have developed into huge systems. In terms oficrgfbwth, Atlanta Hartsfield-Jackson Airport izviérant
example (Atlanta Airport 2007). It has seen an ease in passenger traffic from close to 2 million
passengers in 1957 to 84.8 million in 2006. Frarikfaternational Airport, Germany's biggest airport
employs more than 70,000 people in 500 differersiesses at its location and consumes about 180,000
times the energy a single occupancy house neadsanerage year (Steckdose.de 2007).

Airport infrastructure consists of the two majoeas, the airside and the landside area. Airsid@yshing
aviation-related, such as terminal buildings, apreanways, taxiways, hangars, etc. Landside dpuedots
include the entire infrastructure such as parkitg, loffice buildings, hotels, public transportatistations
(bus, shuttle, taxi, train) cargo and rental féiedi, handling centers, access roads, etc. A dynarample
for excellence in both kinds of development is H&mang International Airport, one of the few quadctal
(air, highway, rail, and sea access) airports @ thorld. At the Sir Norman Foster-designed airport
travelers find a large shopping center, which fieetul 50 stores, and the largest hotel in Hong Ketige
Regal Chek Lap Kok Hotel —, the Hong Kong Convamté Exhibition Center, and the world’s largest
stand-alone air-cargo and air-express facility arit89,000 square meter mixed-use freight-forwardece
In addition, DHL will open its Asia air express hitbthat zone soon as well (Kasarda 2004: 3). Bssid
cargo, an office park was developed in the Eastr@eruvial District, SkyPlaza, a retail and shoppiegter
directly connected to the airport. This center aokim 2006, and recently added a nine-hole golfsmuA
lot of this landside (= non-aviation) developmestdue to the fact that the Hong Kong Airport Auttyor
(HKAA) is both financially and operationally indepaent of the Government of Hong Kong. It is destgne
as a separate government department, but actly tatabnomous. There are even plans to conduatitial i
public offering and list the HKAA on the Hang Sdrdgng Kong stock exchange.

This directly leads to the second hypothesis of thaper: The more financially and operationally
independent an airport authority is of other (pelblconstituents, the more likely it is going to be
entrepreneurial and hence engage in more non-aniegal estate developments.

3 METHODOLOGY

Case studies have been used as the research fttediigis article. The case study approach is mogéalisle

for doing research on real estate at airports, usscthe study author does not have to control ébatbioral
events, and other factors, which have influenceh@nvarious reasons why and how property has been
developed at the airport (Tellis 1997: 1). In taiicle, each airport will be treated as a separase study
embedded into the big picture “real estate at aispoThe author will follow Yin's replication logi a
design employed for multiple case study analysig ¥003: 1). As little or no research has been dame
this field of interest so far, the author will emplan exploratory case study design. Hence, thid kif
research helps to identify further questions, sefeeasurement constructs and develop measuresdor t
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future. Prior to case study research, a case gitmtgcol has been compiled, including an overvidwhe
project, field procedures, questions, and finalyuade for the case study report (Yin 2003: 68).

4  CASE STUDIES
The following chapter will highlight the most imgant findings and results from the case studies

4.1 Washington Dulles Airport (IAD)?

The total economic impact of IAD amounts to $ 12.B8llion as can be seen on the figure below, wiefe
4.626 can be accounted to direct impact, whereasrémaining $ 7.166 result from indirect economic
impacts in the region.

|@Direct 4,626
|@Indirect

Total Economic Impact of IAD; ,,2005 Regional Econarhinpact Study — MWAA"; Chart compiled by author

”

Detaiis of Economic Im

T
al
€

g
N
8

10,1 S

Airlina/Airport B Carae  Construction = Ground Transportation

Details of Direct Economic Impact at IAD; ,2005 Regal Economic Impact Study — MWAA"; Chart compileg Author

The majority of 62,4% of direct economic impact gdewards airlines/airport-related activities, wdaes
cargo amounts for close to 20% of the revenuesrgwmtke Construction (the current D2 Development
Project) and Ground Transportation amount for émaining 17.9%.

Jobs Generated by IAD; ,2005 Regional Economic leb@udy — MWAA®; Chart compiled by author

According to the economic impact study, Dulles suf#35,567 jobs at the airport, and a total of,894
indirectly in the entire greater Washington DC giMartin Associates 2002: 1-91).

4.2 Raleigh-Durham International Airport (RDU)

The economic study calculated a total $ 12.61%hilleconomic impact by means of extrapolation1 $49
billion can be derived from direct economic impaugtd $ 1.569 billion can be derived from indirenpacts.
The large proportion of indirect economic effedglue to RDU's proximity to the Research TrianghekP

1 Data for the case studies has been extracted fcomoenic impact studies and the like, personal vigers, and data on real estate
at airports has been derived from CoStar Indusanal Office reports; CoStar is a Real Estate Infomna@ompany in the US and
delivers data on commercial real estate propeftiffice and industrial) on a quarterly basis foe thiggest metropolitan areas in the
country

2 Data on Dulles International Airport is limited apersonal interview was not feasible.
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The study has also shown that RDU supports 4,508 glirectly, and 43,260 indirectly, hence a total o
47,760 in the region as a result of the airport.

Total Economic Impact of RDU

i
warul 1.560.685.000
|Bindirect, 11.049.883.000

Total Economic Impact of RDU; ,Economic Impact Asseent of Raleigh-Durham International Airport*; Chesmpiled by
author

75% 80% 85% 0% 95% 100%

| Employers (> 100 employees)

Details of Economic Impact at RDU; ,Economic ImpAssessment of Raleigh-Durham International Airpa@tart compiled by
author

A detailed look at the total economic impact cadtioin reveals that almost 86% of the airport’s ioiges

to the regional employers (> 100 employees). Everenclearly in this section, airports are the digant
“transmission” for the region’s economic enginerpdirt tenants are responsible for 7.5% of the esino
impact, leaving the remainder of 6.5% to hotelsyti@axctors, travel agencies, and the passengers. Thi
underlines the significant impact of RDU on the &esh Triangle Region (Hauser, Swartz 2006: 1-27).

The Raleigh Durham International Airport Authorityas enacted by North Carolina State Legislation in
1959 and put together by the cities of Raleigh Badcham, as well as Wake and Durham County. It is a
separate legal entity and is given all powers eixtaeq it hence maintains its own police forcegfiighters,
and can make laws, called ordinances. The airpgtiocaity is independent in its operations, and only
responsible to the FAA with regard to grant compd@ and its 8-member board, staffed by the four
constituents of the region. The only existing neiatdon real estate development of RDU so far s it
recently opened “Aviation Station” with “Sheetz” arting a convenience store and a service stdflone
developments will be based on the fact whethere“rturn on investment is good, we will rather sivi@
there instead of creating simple interest paymiaia the bank” (John Brantley, Airport Director)sARDU
does not have the capacity, but is willing to expamo another field, it is thinking about bringirig a
“third-party developer”. Not on a simple grounddeabut “just similar to a retail outlet, where youn the
ground, where you lease the ground, but you gedaat over a certain point in time a percentaggro$s
sales (= rental fees) (RDU Interview). In the navflthe airport, a piece of land, which overlook&erstate
highway 1-40, is said to be the perfect location &hotel. The airport authority is planning onifjing
forces” with the developer. Additionally, there arecouple of industrial facilities in the northwesst area,
which do not have self-contained cafeteria, anofileést for RDU’s airport authority to open up a ness.
(RDU Interview 2007).

4.3 Charlotte Douglas International Airport (CLT)

This economic impact study calculated a total 85.Gillion economic impact by means of extrapolati$
4.120 billion can be derived from direct econonmipact, and $ 5.615 billion can be derived from riech
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impacts, as explained earlier on. The study has sit®wn that CLT supports 20,072 jobs directly, and
80,644 indirectly, hence a total of 100,176 inrbgion as a result of the airport.

Total Economic Impact of CLT; Economic Impact Asseent of Charlotte Douglas International Airport NG Charlotte 2005;
Chart compiled by author

Details of Total Economic Impact; ; Economic ImpAssessment of Charlotte Douglas International AirpdJNC Charlotte 2005;
Chart compiled by author

A detailed look at the total economic impact cadtioh at CLT reveals that more than 50% goes to the
regional employers (> 100 employees). Airport tésiamd these regional employers combined make up fo
more than 90% of the impact, leaving the remaid&®6 impact to the other 5 sectors of the studgugér,
Swartz 2005: 1-34).

Charlotte Douglas International Airport is owned aperated by the City of Charlotte. The airpothatity

is hence a city department, the authority reparthé city manager and the city council. Thereaspecific
staff dedicated to real estate development, wrschaindled through the “community programs division”
This department handles all sorts of businesse®lattivities and developments at and around tp®rai
Besides the grant-related responsibilities to thé,Rhe entire business, constructions, and opanathave
to be approved by the city council. This counciletseonly twice a month, which requires a lot ofopri
preparation for the airport authority to get prégeapproved; if a project is above a certain amauhias to
get approval from downtown, which does not allow fiexibility for operations. Charlotte’s non-avian
real estate developments are limited to a fadil@lfed Park 160 cargo development, which is locatetthe
south end of the airport. The land with the buiidinvas purchased back in the 1980’s, and sincaitpert
authority “does not throw away a dime”, it stayserth until it is needed for other aviation related
developments. Currently, it is leased out to temanthe airport. Any other non-aviation developtrarthe
airport was never built by the airport authoritgeif, but has been purchased in the course of tayou
conversion plans, just stayed on the land and mhgbdeen leased out. Even supposed the airpbdrawyt
had resources available it would “focus on aeranalilevelopment such as aircraft hangars, carggdra,
cargo facilities, and maintenance facilities”. Taethority’s stance on real estate, seeing it asttre
capital”, does express its conservative positiovatols such development.

5 CONCLUSION AND OUTLOOK

The three case studies above have presented sevenaiples of positive economic effects of airport
development on the region. Airports do have pasiégonomic effects on both airport tenants, as agethe
surrounding firms. Potential negative effects oa tesidential market have not been examined irctise
studies. These obvious positive economic effects ming up a question: What can airports do in ptde
maximize these effects in order to be beneficiahitport development and the surrounding area? This
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automatically leads to the second “hypothesis”haf tase studies: the entrepreneurial impact oba#’p
authority structures. Even though the WashingtotieBicase study is limited, as no insights andideta
certain issues could be provided, Raleigh- Durhach @harlotte Douglas have proved to be two extreme
cases. RDU’s airport authority is an independetit@ty, not responsible to any public constitueintsts
operational day-to-day business. CLT’s airport atitih on the other hand is a city department, diyec
responsible to the city council and city managerese airports’ approaches to non-aviation realteesta
development and general development could not bee ndidfferent. RDU is beginning to make first
entrepreneurial steps, underlined for example $yatent “Aviation Station” development, whereasTCL
has never even actively approached this issuesamaiie or less focused on its aviation-relatedatjmers.

Despite these findings, airports especially in theted States still very rudimentarily pursue agtivon-
aviation real estate development. This still leage®t of room for development opportunities sush a
implementation alternatives of the “Aerotropoligincept, the most radical current combination opair
and real estate development.
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1 ABSTRACT

The metropolitan landscape appears even more ienematic form: a labyrinth composed of fragments
from which emerges an overturning relationship leetv town and transportation networks. It can be
redefined “(infra)structure”, as they have lost ttode of pure service and object among architesture
becoming themselves structures of the town, absgrieixtemporaneous, multiple forms "to be live",
indispensable for the contemporary space.

We have to outline the differences between urbah tarritorial infrastructures, between nodes (aifo
intermodal railway stations, underground statiguusis) and networks (roadways, railways, waterwamys,
transport lines of energy). The main European<iiee becoming centres of a wide international oeksy
characterized by a big transit of commodities, imfations and people.

Nowadays people can simultaneously carry on thdiviies in many places, moving in other towns for
work or taking advantage of urban services, oedéfit kind of relax and tourism services. The iasirg of
mobility is the result of the developments of tigors services such as airplanes and new transysteras
such as the High Speed Railway. It let people &bleover longer distances and wider spaces. Mgbilit
domain is continuing changing our landscape alregmiiyof infrastructures.

In the cities of the XXI century, new infrastruasrare becoming urban spaces designed for adivitie
communications, exchanges, and are also becomimgmmanilestones of the present time, replacing the
traditional public spaces of the cities. Traditibgeeat squares, historical meeting places lookllemand
less crowded than the new great infrastructuresiwditract people offering entertainments (shoppiadjs,
congressional centers, exhibition halls). That's/whey are becoming basic elements to change aulifyno
our territory; all of this is creating new landseap“landscapes of the infrastructures”.

Infrastructural interventions on landscape requirediation between nature and development, between
protection and use of environment, observation @mndepth knowledge of the territory not only as a
background where an action take place, but as jagtudnd at the same time as a result of a congaégn

of transformation (G. Ambrosini, M. Berta, 2004)or@rarily, the insertion of infrastructures whictefer
even more to themselves” is a cause of fragmentatiche space, which takes to an increase of uakid
marginal, unused areas, that hardly are accessitileso degraded — also called «infraspaces» (Bakhie
2006) - that these spaces result apparently withiytpossibility of redemption. This happens ingpecific
case when specialized technical offices, corpanatfroprietary of roads, corporations of energyweys,
intervene on the territory subtracting them angraéd design which could contemplate the relakigns
between design of the infrastructure and landsdas@n; or conceiving the space of transports emeht
strictly monofunctional, intentionally not integireg different uses or activities. It's necessarywéia
aggregations glances which are able to integrdferelnt contributions of specialized disciplineside the
processes of increasing of value, innovation, oedisring of the landscape.

The great European project of the High Speed rgilisaused on the theoretical abolition of the pbgbi
borders of the nowadays multinational Europe, Vrotat of an envisaged «multiregional Europe» (Tuithine
P.A., 1996), whose principal cities will be linkég a network of rapid land transport. The High Spee
Railway is expected to be the catalyzer of Europdiaion. A project of this magnitude necessarilyalves
different fields: from urban and environmental pleny (High Speed rail networks and intermodalityles)

to architecture (stations), industrial design (tsaistation furniture), marketing (identificatiof new
services for new users), and communications (tewethe train’s image).

Verona metropolitan area is geographically locatethe intersection between two important infracttice
routes: Corridor | and V. This area might gain aatsic position in Europe, strengthening its
competitiveness over other geographical locatiord lzecoming a global city, representing an exergplar
research case.
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The Landscape of High Speed. Verona: a crossraatdgebn Corridors | and V

Infrastructures for accessibility definitely playkay role in enhancing competitiveness, especialign
combined with renewal schemes. The contexts of Mermde are seen as privileged spaces for thévereat
transformation of city and for experimenting withet role of the quality of both infrastructure and
architectural design in urban regeneration. Theaeh of the regeneration of urban contexts of §ran
European nodes captures this strategic factor Weltles contexts are sites where transformationreald
estate dynamics are concentrated; they are sitéskabut with a high potential at the same tireeqsa G.,
2006).

The infrastructure project conjugated with the gpaigality research must reconsider the advanthgesan
derive from the renewal of spaces in the heartowofns or from the new projects in extraurban areas:
development opportunity of complementary activitgsalification and re-qualification of the landpeaand
growth of the estate value of the territory at disgd of the community.

Accessibility, intermodality and territorial insien are the three keys design factor to model bwéces of a
project. The intermodality strategy have to plaoethe centre of project the infrastructural node, a
determinant and crucial space. The research hatestannovative and eco-sustainable modalitiespaice
organization and intermodality interaction of paggss transport nets, in order to reach togethtr thieir
maximum efficiency, the highest level of securiiye maximum inexpensiveness of investment, the most
refined integration level with urban densely lihar@as and the maximum sustainable environment.

The new infrastructural nodes must become strucélieaents, to be “new generator” of places thee @i
sense, hierarchy and identification to the contammyocity. The infrastructural nodes have to becdthe
focus points” of the sprawling cities, place of tmanmon identification (Tadi M, Zanni F., 2005).

Researchers foresee that the great halls of HiglecGRailway station, the nodes of exchange of pams,
the terminal of intercontinental airport, the comnai@ hall integrated to the space of mobility abbecome
the new cathedrals of the XXI century. So far, cultural heritage has been represented by thetitadi
historical centres; now we have to consider howcadd have architectural and structural spacegyiated
to infrastructures.

Key words: Landscape, High Speed Railway, Mobility, Nodestveks.

2 THE SUBJECT

Nowadays the theme of mobility infrastructures tighee centre of international discussion, it's sabjto
profound critical reflection about potential andagtgic meaning that assuming in the contemporary
settlement structure, becoming basic elementsadagd and modify our territory; all of this is ciegtnew
landscapes: “landscapes of the infrastructures”.

The research activity analyses in particular tHatianship between the High Speed infrastructumes a
context, to understand the settlement issues,dieeand the effects on the landscape, to close g
between theory and practice, transportation artthieal engineering vision.

3 RESEARCH OBJECTIVES

The intention is to define procedure to identifgedretical and operative milestones, as method nergé
planning of High Speed lines and station in landec¢atarting from a interdiscipline approach. Adgline,

as practical tool of acknowledgment for local adstiators, practitioners, architects and plannfrsall
planning process - since political and economidag®to plan, to the interactions with the landscigpms,

to effects on the territory - infrastructures whibkecome landscape part assuming of time in turned
characters, in an exchange process, reachingaafigare whole territory parts.

Therefore the landscape is at the center of relsehiat a “landscape-object” to be admired, passiggm

of transformations that, in such meaning, cannoadgthing else than degrade the authentic image. Th
landscape is object of continual action, that adsand translates the values doing, as sensitpariand
representation of our being, synthesis and miivarg the territory and the town.

4 PROBLEMATIC NODES

It's necessary conceive infrastructure and landscegpterms of a unitary process, questioning athaut
possibility to develop landscape, considering tistevolution is strictly related to human work’slt
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necessary exceed the generic concept of terriforyfavour of variety of landscape, interpreting and
respecting the identity of places. The interventioality must avoid the proliferations of «not mae (Augé
M., 1993), and be, instead, able to convert theim rieference places for the local identity, or s&@s new
meanings to places which have lost value.

In particular, with regard to the railway infragttures, what does mean redefining the relationgdhépseen
mobility places and and landscape?

Bernard Lassus thinks that landscape design shwelgre the place discovery through the infrasirect
and organize the visual field planning rhythms dradnes, that highlight place specificity. The gimst
consists in planning infrastructures that allowdtscover landscapes and not infrastructures whitiplg
cross (Venturi Ferriolo M, 2006).

The functional geometries bound to the logic of proent, so as those of big dimension bind to the
landscape characters, they place some new questitims rules of territory construction and ofiiterks.

The works for High Speed lines, pillars of variablkeight from three to eight metres above grounellev
raised tracks, tunnels flyovers and concrete steptcipate the perspective of not usual crossimgahich
the landscape assumes a different vision from thecgivable one covering traditional railway. It's
necessary, so, to return to being an integral galandscape, with the specificity to assume aesinthe
characters of an interior with views, who coverat traveller), and to reconfigure whole partsefitory,
for whom observes it from outside (for inhabitant).

Fig. 1: Work for Milano-Venezia High Speed railway.

Is well known that the station transformation ie tlement which marks the most important urbanwahe
interventions in many european towns, losing thetuiees of place destined just to the railway users
become place which assumes a multifunctional valeoften articulated purposefully around squares or
roads which define a new urban centrality (BoschP#i D., 2004).
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Today it's necessary to reconsider the railwayi@tad urban/architectural complex much more extensi
than the traditional : square — travell buildingacks. Traditional realizations turn out inadeguatcompare
with new needs.

These new infrastructural nodes, not exclusivebcsp of service, of technical performances, aledab
assume a structural role, "new generator placegthndre able to give sense, hierarchy and ideatifia to
the landscape. Interesting investigation and spedgpectives open not only for the traditional igisoes of
modification of the environment - architecture, towlanning, engineering, geography - but for these
sociology, anthropology, economy - that are alseags more involved by transformations which willigle
in a significant way upon the behaviour ways andruihe social uses.

Interventions that become opportunity to reorgarmnanot only of the railway transport, but alsotbé
urban mobility, presenting an integrated answehé¢oinfrastructurals and urban questions.

In Italy, Urban Renewal Programs allow the munitipdo propose in the neighbouring areas to tladiets
interventions turned to the functional reconversanthe recovery of dismissed productive areashéo
morphological reassembling and the functional insproent of the urban areas, the elimination of $ocia
degradation phenomenon and the improvement ofahditions of safety of the public spaces.

These transformations concern the recovery andéabenversion - with the participation of public and
private operators - of dismissed areas and buildorgplexes, neighbouring and/or inside the sante/agi
areas; the reorganization of the railway-roadwaghaxge with realization of bus stations or the
improvement of the connections with the existing®and the wide car park; the road network imprearem
through a revision of the modes of overcoming ef testablished barrier" of tracks; the redefinitafirthe
pedestrian crossings and some public spaces wthicugh the station, can realize a connection batvike
two railway sides.

The project of the infrastructure, combined witk 8earch for space quality, should rethink the aidepes
which can come from the space renewal in the toearthor from the new design in extra-urban areas:
opportunity of revitalization and development ofidties complementary, qualification and/or renhwé

the landscape, such as of the growth of the egtdtie of the territory at community’s disposal.

5 METHODOLOGICAL PROCESS

The historic-typologic knowledge process takesatastder that if, as been said, the building ot fieslways
in pre- and post-Unification Italy was «the busibsnanza of the I&entury» (Irace F., 2005), everything
looks set to make Italy’s current rail technologyalution the new bonanza of2dentury.

Considered obsolete until just a few decades agminparison to air and road transport, the railwangs
experiencing an undreamt return to popularity as kigh-Speed philosophy takes hold, and urban and
environmental planners find themselves considettiregimplications of a new idea of modernity that no
only affect transport engineering and the enviromimle impact of railways, but also calls for an
anthropological and social definition of movemend all its aestheticand psychological implicatiginace,
2005).

In Italy, the chance of redrafting nodes and rajiiaes represents a historical opportunity fomgort
system and realization of new places structurirey térritory, an opportunity that require to obsetlie
relationships between High-Speed railway stationd #he context, to understand through an in-depth
territory reading the settlement questions, thes,othe modifications in the landscape.

It's necessary to examinate in detail the histoypological relationships between lines, stationd eontext,
analysing urban transformations, to which townghim time, are meeting goings to accept them, thain
role in the space and functional territory confotior® both their capacity to produce new placemgyo
identify aspects, characters and factors commaheovarious typologies and in several contexts fiictv
they insert.

In the first place, the Trans-European CorridoréL\ébon — Kiev) and | (Berlin — Palermo) are takato
examination, which constitutes virtual east-westl aorth-south sections of the old continent, in clhi
appear, simultaneously, conditions, phenomena axtteree and often opposites processes: areas
characterized by advancing suburbing and strongraléy, subject from the main continental flows to
marginalization and high infrastructural congestiatispersed urban systems and big compact urban
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structures; urban areas with a high pollution leeelvironmental degradation and natural ambits fthen
delicate environmental and rural balance; teré®rgonditioned by economic decline or strong indhalst
development

Normative and documents, concerning the provisiaken by European Community, allows of recovers and
understand the process which took to the realizatfba system able to rebalance the transport modes
through the railway, the promotion of the sea tpansand river, the growth check of the aerial $fort
(Marco Polo Programme).

LT LA IR P P R R A ] _.’.I.-‘ __-I" i N -_l"'
S E =

ol i

. ‘
Ly =7

COARINOT TRANSEUROPEL PROGICAMMATI SAIL
TERRITORIC ITALIAND

e  ITEOR G PICV iSorrpale W)

— AN waRhaTerr kA el

— 1GTTEHDAK  CENCYE [Curmedows L daziren s
w— AR TR - 1SRRI

—— AUTOSTRADE DEL HARE SUD SURDAA i .-f‘;
Fig. 2: Trans- European Corridors in Italy

Saripwlb

The research intends to develop a methodologicalgoiure through the project of a concrete caseofeqt
seen as experimental check phase, with the ainsloh@ the theoretical formulations, aquired durthg
research, relating them to the concreteness ofdhksituations. In this sense, it's necessary exam
concrete case for contemplate in specific wayptinéiculars of outlined issues, for exemples:

- theincrease in value of the pre-existent econdatidc

« the respect of the cultural traditions of a tersito

» the complete and balanced analysis of the variettyeoadvantages/disadvantages
- the quality of service basin

« the tradition, the change and the vocation of laagss

- the modifications of the crossed territories

« the "urban figures" of reference in relationshiphwgtation typology

- the introduced cultural modifications

- the artifice/nature relationship archetypes

« the storic-typologic relationships between linegishs and contexts
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» etc. etc..

6 CASE STUDY

The intersection of Corridor | and V in Verona shés the case choice. The big trasportistic nddéeoona,

in the last few years, has consolidated its cortipeticapacity, aquiring an excellence position e t
European world, with planned interventions, morepebange the threat of environmental degradatifon o
Trans-European network infrastructure, in an extiaary chance, combining the infrastructural
accessibility with the renewal of territory.

Verona emerges with evidence for its thematic @dibtrthat it allows to analyses the big part oéth
described problems, as:

« node absolutely significative inside the Corridofigy, intersection between the Corridor | and V on
Quadrante Europa, big Veronese freight villagejonat infrastructure specifically turn to the
international flow government;

« territory mature and at saturation level,

- presence and importance of the historical town; grid

« presence and importance of the recent district grid

« existence of logistic terrestrial and maritime fden;

« environmental degradation produced by the settiémendels and from the towns/districts contrast;

» road network saturation.

7 THE VERONA NODE. ANALISYS SETTINGS

The state of advancement of the activity reseaeshdllowed to identify the specific relationshipvieen
the different scenarios represented interactingestdand that place as first methodology consbdda.

The strategic choices and the policies of addrédRegional Territorial Plan of Coordination of Veaae
(P.T.R.C) and the Regional Plan of Transports (B.Rink Verona area as one of the seven logistiomal
platforms defining it «crucial and strategic plade¢he crossing between Corridor | and V».

The great works for the High Speed railway, willeofa high potentiality for freight traffic with @ming up

of the eastern and Balkan new Europe markets, baegodevelopment opportunity for all North-East wne
barycentre of an immense commercial exchange zboethese will be able also to turn into environta¢

and social negativity elements, if these will bé carefully followed with responsible attentiondasign and
realization.

In the last few years the node of Verona has begerested by remarkable interventions aimed at
implementing to good system line for freight treffprofits to assure an increase of the trafficacéty and
improve the offer regularity, separating the twpey of traffic: the commodities for the Quadrantedpa
freight village and the travellers for the Veror@t® Nuova station.

It is important to gather the territorial impacttbfs infrastructural plan, putting in game a neamtcality of
the metropolitan area of Verona in the Europeanldyaf the urban and industrial systems directlg an
indirectly served.

The territorial sustainability — economic, sociabeenvironmental - will contribute, in a signifidamay, to
give back the Verona competitive system, being kaneously based on the conformity to its endogenou
vocations, on the sensitivity towards the stimolagi and the exogenous opportunities, evaluatingliteet
and indirect intervention effects, with constantical discernment, on the total territory growthatjty,
expecting any intervention not to increase the tregdransformation load on a system that alregujyears

in difficulty.

The established "strategic" environmental tutelalgjectives at international level, community andioval
(Local Agenda 21 Program) must necessarily ensumglaenvironment protection level and contribude t
the environmental consideration integration to &lcé of the elaboration and of the adoption of pland
programs in order to promote the sustainable dewedmt.
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To conform the node to the new traffic, to raise plotentiality and to strengthen the afferent lilee node
is at the center of a binding program of ratioraln and development, to exceed the promiscuitthef
same lines and to develop the whole metropolitdwag system. Interventions are related to the Bezn
line expansion, of Milano-Venezia line, of the dbd of Verona-Bologna line and to the future littkthe
airport “Valerio Catullo”.

The development of the railway for passengers aadlg of airport of Villafranca, of Quadrante Euaop
freigh village, of the Fair, of Agriculture-Manuface zone (Z.A.l.) and renewal of the motorway
articulations and accesses could aquire primaryitapce in the development drawing if it receivédte
provisions acts to exalt the chances deriving ftbennodality area with respect to the transportesysas
the environmental, commercial, directional, cultunarist one, than establish with it importantamelations.

If, through the forecast interventions, Verona \wdive to exploit to the maximum the chances offénethe
realization of the transnational infrastructurds ther side, in reason for a use of the territoryoe
safeguarded, already partly compromised, it wilkeh#o cure the territorial readjustment in ordematwid
the possible negative impacts.

8 THE METROPOLITAN AREA OF VERONA

The economic and productive base of metropolitaea aof Verona, to start off with its location, has
principally developed the interexchange organiratat first specialized in the agricultural and dosector
and later open to the main commerce sectors, \hel@ext developments have seen increase the iamoert

of the Fair function and the importance of indadtpromotion, however have produced an excessive
concentration in the recent years.

The principal choices of Territorial Plan of Prasim Coordination of Verona (P.T.C.P) lean to the
transformation of the Verona conurbation in a m@tfiban polycentric net for about 500.000 inhahi$an
structured on the old cities centres thanks to oetwof the Regional Metropolitan Railway System
(S.F.M.R).

The recent presence of the University - whose esiparhas the dual aim of better distributing thedl@f

the students who come from various interregion@asrand supplement the existing structures - fromt p

of view of the equipment and specializations - danduce further innovation elements through syiesrg
between research and local production apparatupor®me initiatives will contribute to stimulateeth
productive activities to facilitate the birth angvelopment of advanced enterprises and to increase
productivity and competition in the specific adiies of Verona area.

Furthermore the wealth of the cultural offer dodsigaregional tourist resource of Verona area. maeof
the big and small old cities centres, the preseficutstanding monuments in Verona and its teryjttne
relief of museum endowment, the closeness of ortheofundamental turist systems of Veneto - thed&ar
lake - the presence of Lessini hills and of higlugaenvironmental areas - beyond the activitieBaifs and
congresses - assign to the town a fundamentairrohee tourist sector in the Regional territory.

9 URBAN SETTING

The current document about urban planning and texathral projects has allowed to highligh a simm@tin
strong evolution, related to the territorial pasitiand to the historical role developed in theittay since
his military organization and then confirmed asdtig centre.

The analysis of the urban morphology highlightswart for parts, divided into local identities, wiphysical
and conceptual barrier persistence.

The main urban transformations expected for Veregard wide unused areas in the south part ofithe c
close to the intersection between the north-south @rennero-Bologna) and the west-east axis (ori

Venezia). The motorway constitutes a limit of thensolidated city that look towards the diffuse/sgra
landscape and at the same time it is next to tigecenter.

In this wide zone has place one of the most impoEaropean logistic centers — the Quadrante Eur@pa
present in expansion not only for the expansiorogistic activities, but also for the insertion tife
Agroindustrial market, that has left free wide argeside the ambit of Verona south ( thstorical Z.A.1).
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The Porta Nuova station — future High Speed statidms an insufficient potentiality respect to the
predictable increases of traffic which, assumirgdvelopment indexes expected by the General Joans
Plan, is assessable of the order of 30% for theguagers and 100% for the goods. Infact when caidruof
Milano-Venezia and Brennero-Verona-Bologna highespknes will be completed, it will be possible to
increase the volume of traffic up to 400 trains/(#3% goods and 20% passengers).

The reorganization, together with the formatioragfark and a new settlement system on the arde oat
freight yard of Porta Nuova - that will be defingily transfered in Quadrante Europa - is at theesame
opportunity to redefine the urban center form ofolghsector which goes from Santa Lucia Golosine (th
south-east of Verona) to Borgo Roma (the south-ek¥erona) and to Adige river area.

The rail freight yard of Porta Nuova will return tioe city an area of approximately 57 hectars inctvo
create a great green area. This park will be eggigpr free-time and sport activities too and cated, on
one side, to the close Spiana park and, on the eitle, to the green area inside paper industmga.arhe
park will measure to approximately 160.000 mg mauded as housings in order to integrate the new pa
with the quarter of S. Lucia Golosine. The Southvetona will offer good quality housing that wileb
connected to the neighborhoods in the east andeirwest. The public green areas will ensure sutéen
development and life quality. The integration wtle old city center will be made through the newctions
(offices, financial centers, public institutions).

The south area is organized on the “Cardo Massiaxd§ that connects the highway door of the south
Verona to the historical centre. From the poinviefv of transport, Cardo Massimo absorbs approxiyat
30% of the traffic flow in entrance in the city fnothe south and all the mobility system marks the
morphologic and functional organization. On thesakiere are also the main flows in the directicst-esest.

The matrix of this urban system was born at thenmégg of the nineteenth century, and was closely to
the development of agriculture and its businedsities. In 1948 the area is called Agriculture-Miacture
zone (Z.A.l area ). But the Z.A.l area separate thmrters of Borgo Roma, S. Lucia Golosine
(approximately 65.000 inhabitants) in two urbantqan two different urban and social contexts.

In this interpretation the planning of the axis arfdthe areas along it assumes primary valencédén t
transformation of a wider part of the city. The ewal of Z.A.l represents the occasion to createuih
qualified east-west connections, a new uniquegdétie city.

The Z.A.l area turn out strategic not only for fhgact in the whole north-south system, but algotlie
potential connection between east and west.

In the dismissed area of historical Z.A.l the Urlid@enewal Plan for Territorial Sustainable Developme
(PRUSST) and the Masterplan (P.A.T) - that receind synthetize all the programs and the plans ®f th
south Verona - expect the settlement of severattioms: residence for about 29% of the total boigi
volume, directional-tertiary for the remaining 718fthe foreseen volume, services and equipmentvéabo
all public green areas ) for about the 22% of thiéding areas.

The project along a 4700 m street (Cardo Massimp)esent something unique for the city and sigguific
in the contemporary debate on the infrastructue=sga. The street has not just the functional rolg, it

aims also to rebuild significance to the relatiopdhetween settlements and infrastructures thraughy

values that can be recognized by society at difteseales.

The street design is morphogenetic in the sensét tias to create transformations in the urbaucstire.

The occasion to redraw this axis through the dgreént of many areas that were industrial represents
strategic choice fo the future of the city. In tloigntext the theme of the public space and urbaaitgu
becomes the central element, together with infnastres (high speed railway and motorway) and publi
transport. The functional integration between istiracture, settlement, environment and mix land, use
acquire important significances in order to giveaur identity.

The reorganization of the mobility system conséisubne of more important keys of the masterplathef
south Verona and of its horizon of sustainabilithe system of the public transit will be centredaonew
tram line, that intends to supply a high capabitigt and an elevated level of service, able to lbeah
alternative to the use of private car. The lind tegin from the station of Porta will go througte tCardo
Massimo until being connected with the great paykiear the motorway door. In the meanwhile, théesys
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of public transport by wheels will be reorganizedlateral roads, connecting the quarters of Borgm&
and Golosine with tram stations.

A y = - s
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=y oy . " L &
Fig. 3: Verona. High Speed network, Cardo massinmand transformation areas of ZAl.

The interventions destined to renew and to incréasexisting infrastructural network are direatbynnect
with policies of the Corridor V. The realization Bfilano-Venezia line, the expansion of the Brenriléare,
the realization of the "TiBre" motorway, represpatt of realization and reorganization of the Giors.

Undoubtedly all described transformations affeet piolicies to Provincial and Local scale: the Higeed
railway and landscape renewal, the expansion ofrdlaels, of some streets of access to the towrheof t
system of the urban public transport, the connedticthe airport are seen not only as necessasyfacthe
solution of mobility and landscape problems, babals expression of a total strategy of consobdadf the
Verona metropolitan role at Regional and Europeaall
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1 ABSTRACT

Flughafen sind Verkehrsknoten und somit Teil eing®Braumigeren Gesamtverkehrssystems. In
systemischer Hinsicht bilden sie die Schnittstellevischen dem Luftverkehrsnetz und den Netzen des
Landverkehrs. Flughafen sind daher wichtig, um Mebilitat der Bevolkerung zu gewahrleisten,
verursachen jedoch auch direkt durch den Flugverketd indirekt durch den flughafeninduzierten
bodengebundenen Verkehr eine zusatzliche Belasiuntie Region. Die Region wiederum nimmt tGber ihre
Entwicklungsdynamik und die Nachfrage am Flugverkehgebot Einfluss auf die Zusammensetzung und
Intensitat des Flugverkehrs. Zwischen Flughafen imem regionalen Umfeld bestehen also komplexe,
vielschichtige Wechselwirkungen und keine einfackemsalen Beziehungen.

In unserem Paper betrachten wir die strukturellahfunktionalen Rahmenbedingungen zur Einbindung vo
Flughafen in ihre ndhere Umgebung. Unter strukiemel Bedingungen sind raumstrukturelle,
verkehrsstrukturelle, aber auch wirtschaftliche gedellschaftliche Voraussetzungen zu verstehelthee
eine Integration in die Region férdernd oder hemnkénnen. Die funktionalen Rahmenbedingungen
beziehen sich auf die wesentlichen Einflussbereidieees einem Flughafen erst ermdglichen sein&tiam

zu erfillen. Dazu zahlen die verkehrstechnischestatitting in der Region, die Wirtschaftsleistung der
Region in flugaffinen Sektoren, die Betriebsweise Bluglinien und die Lage im internationalen Flegn
Diese Aspekte werden sowohl theoretisch behandelaiach anhand von nationalen und internationalen
Beispielen dargestellt.

2 SYSTEMISCHE WIRKUNGEN VON FLUGHAFEN

2.1 Systemische Positionen von Flughafen

Flughafen stehen in unterschiedlichen systemischénsammenhéngen. Bezogen auf die
Verkehrsinfrastruktur von Regionen sind Flughafem Schnittstellen zwischen dem Flugverkehr und der
land- oder wasserbezogenen Verkehrsinfrastruktur dmgebenden Regionen. Bezogen auf die
wirtschaftlichen Aktivitaten in den Regionen bildddughafenunternehmen und die direkt mit ihnen
verbundenen Betriebe eigenstandige und durch dderitidhmenszweck unterscheidbare wirtschaftliche
Einheiten. Diese systemischen Basismerkmale sirar fmnktionell eng miteinander verbunden, entfalten
aber ihre Wirkungen in unterschiedlichen systemgaciZzusammenhéngen. Dadurch werden aber auch
unterschiedliche, mit Flughafen funktionell verband Regionen generiert, die in der Regel nicht mit
administrativen Regionsabgrenzungen erfassbar &ek erschwert genaue quantitative Analysen der
funktionellen Wirkungen von Flughéafen, da statcis Grundlagendaten nur fir administrative Einlneite
vorliegen. Zur Losung dieser Probleme tragen abeloriebasierte Modelle bei, deren Ergebnisse durch
spezifisch ausgerichtete Untersuchungen Uberpifien kdnnen.

2.2 Intermodale Funktion von Flughafen

2.2.1 _Generelle Zusammenhénge

Flughafen nehmen eine funktionelle Position an Sennittstelle zwischen dem Luftverkehrssystem und
Landverkehrssystemen ein. In ihren Leistungen sBid von den Wechselwirkungen zwischen
Luftverkehrssystemen und den flugaffinen Potenmialier umgebenden Regionen bestimmt. Unter
flugaffinen Potenzialen werden hier generell Lufkeihr-generierende Faktoren in den Regionen definie
beispielsweise Bevolkerungszahl, Attraktivitat d®degion flr Freizeit- und Urlaubsreisen, Arbeitspit
Veranstaltung Uberregionaler Kongresse oder wigftiithe Tatigkeiten mit hohen Anteilen an Luftfrac
Durch das flugaffine Potenzial der Umgebungsregiind auf3erdem das langfristige Bedarfspotenzial fir
Flugreisen eines Flughafens determiniert. Die Abedag der funktionellen Flughafenregion wird? warum
Lhingegen“? im Gegensatz zu was? durch die Erdghiig Uber die landseitige Verkehrsinfrastruktur in
Relation zu den Gegebenheiten rdumlich benachlddughéafen bestimmt.
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Innerhalb der funktionellen Wechselwirkungen konndie Flughdfen selbst nur die technischen
Ausstattungen fur Starts und Landungen von Flugzeuglie Kapazitdten fir die Abfertigung von
Passagieren und Fracht sowie die Gestaltung voriileeb flr die Nutzung (o) beeinflussen. Andere
Faktorengruppen, wie die geografische Lage deshBlegs im Flugverkehrsnetz\), die Gestaltung des
Flugbetriebes durch die Luftverkehrsunternehmen;{a) und flugaffinen Potenziale der Umgebungsregion
(Pregon Sind  hingegen durch die Flughafen nicht direkteibussbar. Langfristig tragt die
Infrastrukturleistung eines Flughafens dann zurwkasklung der Umgebungsregionen bei, wenn die
Anforderungen der flugaffinen Potenziale der Umgesuegion durch die Leistungspotenziale des
Flughafens abgedeckt werden:

pAirport O pRegion

2.2.2 Strukturelle Auswirkungen des Flugverkehraeet

Die Leistungskapazitaten von Flughéafen und diedtfigen Potenziale sind unter den Bedingungen eines
freien Marktes dynamisch variabel und nur zum Tader die angebotenen Transportleistungen der
Luftverkehrsunternehmen miteinander verbunden. @ienzielle Nachfrage nach Flugverbindungen einer
Region umfasst eine grof3e Zahl von Destinationdnunterschiedlichen Bedarfszahlen an Passagier- ode
Frachtbewegungen. Im Linienflugverkehr kdnnen FRhigh aus wirtschaftlichen Grinden nur jene
Destinationen durch direkte Verbindungen bedierdin, eine ausreichende Auslastung der Flugzeuge
garantieren. Wahrend Billigfluglinien nur Verbindien anbieten, die diese Voraussetzungen erfillen,
erhohen traditionelle Fluglinien die Anzahl dereéthbaren Destinationen durch Umsteigeverbindungen
Uber so genannte Hubflughdfen. Damit verschiebeh siber auch durch die gréReren Anteile von
Direktfligen die durchschnittlichen Transportzeitend Transportkosten zugunsten der Flughafen mit
Hubfunktionen. Strukturell entstehen dabei dannt&iler fir die Umgebungsregionen von Hubflughé&fen,
wenn die zusatzlichen Flugverbindungen aus dem eétueb (D.,) im Vergleich zu den direkten
Destinationen eines Zubringerflughafenss{fd) auch zu einer verbesserten Abdeckung des regional
Bedarfes an Destinationen ) fiihren:

5 Doy & Doy
25, “%D

i=1 i=1 Spoke

Die strukturellen Vorteile der Hubverbindungen sgfein sich aber nur dann in 6konomischen Vorteilen f
die Region des Hubflughafens nieder, wenn durchNdiezung der guten Flugverbindungen gleichzeitig
hdhere Ertrage aus den Wirtschaftsleistungen exzéden konnen.

Im Systemzusammenhang weisen Hubflugh&fen fur Miegnehmen ein, durch Zubringerflughafen
erweitertes, Einzugsgebiet mit entsprechend erh®aehfrage nach Transportleistungen auf. Das Aoigeb
an Flugverbindungen kann erhdht werden, indem dhisdEzlogistik der Flugzeuge optimiert wird. In der
Regel ist dies mit der Dominanz des Flugbetriebesctd ein Flugunternehmen am Hubflughafen
(Homecarrier) verbunden.

2.2.3 Strukturelle Wirkungen der landseitigen Véamrsmnfrastruktur

Analog zu der Erweiterung der Einzugsregion durakibstrukturen in Flugverkehrsnetzen werden die
Einzugsgebiete von Flughéafen auch durch die AnbiigcAn schnelle und leistungsfahige Infrastruktutes
Landverkehrs vergroRRert. Dafiir stehen verschietfeamkehrssysteme mit unterschiedlichen Merkmalen zur
Verfligung, die in Verbindung mit den raumlichen ¥dungen der Quell- und Zielorte der Gesamtreisen
und den Praferenzmustern der entscheidenden Parsdee Modal Split bestimmen. Wegen der
Heterogenitaten aller Faktorengruppen kann keingutimes Optimum fur die Gestaltung der
Verkehrsinfrastruktur ~ erwartet werden. Werden dieandverkehrssysteme hinsichtlich ihrer
Anpassungsfahigkeit an unterschiedliche raumlicheuk&iren und zeitliche Anforderungsmuster
differenziert, so lassen sich die Gruppen Ooffehdic Linienverkehr sowie privater und o6ffentlicher
Individualverkehr unterscheiden. Wegen der untéesitichen Netzdichte von 6ffentlichen Verkehrslimie
ist die Menge der direkt durch 6ffentliche Verkehitsel erreichbaren Ziele ¢) im Raum deutlich niedriger
als die Menge der direkt durch individuelle Verlkahittel erreichbaren Ziele (L

Lo <L,
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Da die Haltepunkte des offentlichen Verkehrs wedgnLinienstruktur des Verkehrsnetzes nicht zujéti
Raum verteilt sind, ist mit zunehmender Zersiedlueige VergroRerung der durch individuelle
Verkehrsmittel erreichbaren Ziele zu erwarten. \&rnerungen der Ungleichung kénnen also nur erteich
werden, wenn langfristig die raumliche Verteilungr Raumstrukturen gemeinsam mit den raumlichen
Verteilungen der Haltepunkte offentlicher Verkehitseh optimiert werden. Auf diesem Wege konnten
durch den Ausbau von Hochgeschwindigkeitsverbindanggispielsweise bei den Flughéfen Paris-Charles
de Gaule und Frankfurt die landseitig angeschlasseRlughafenregionen deutlich erweitert werden
(Eurocontrol 2005).

2.2.4 Auswirkungen der strukturellen Bedingungehdsm Modal Split im landseitigen Verkehr

Bei Untersuchungen des Modal Splits von Flugzeusggieren im landseitigen Verkehr ist zu
berticksichtigen, dass es sich dabei bereits um Eirtecheidung zweiter Ordnung handelt. Die erste
Entscheidung wurde bereits durch die Wahl des \leskmaittels Flugzeug getroffen (Jansson 2001). Damit
werden aber auch die strukturellen Zwangsbedingurigd3. Vorhandensein eines Bahnanschlusses oder
von Flughafenbussen, Frequenz der Verbindungenpbalinanschlusses etc.) in den anschliel3enden
Landverkehrsreisen akzeptiert. Fehlt ein effizieriientliches Verkehrsnetz mit direktem Anschlasglen
Flughafen, sind hohere Anteile an Fahrten im Imdligiverkehr (z.B. eigene Fahrzeuge, Taxis,
Mietfahrzeuge) bei den Verbindungsfahrten zwischleigh&afen und den Reiseendpunkten in den Regionen
zu erwarten. Hinzukommt dass die rdumlichen Vemgjen der Reiseendpunkte in den Regionen vom
Zweck der Reise und der Reiserichtung abhangig wimtidaher die strukturellen Zwangsbedingungen in
unterschiedlicher Weise die Verkehrsmittelwahl @é#nzelreisen beeinflussen. Wenn unverhaltnismaRig
lange Reisezeiten oder FuBwege bei den Mdoglichkaier Verkehrsmittelwahl ausgeschlossen werden,
kann nur fur eine Teilmenge aller Reisen)(Von und zu Flughafen eine freie Verkehrsmittellwah)
angenommen werden. Fur die komplementéare MengReieen (T) wird hingegen die Verkehrsmittelwahl
durch Zwangsbedingungen bestimmt:

T, =T.0T,

Die Abgrenzung zwischen den beiden Teilmengen mpiesch nicht exakt erfassbar, da neben den
strukturellen Zwangsbedingungen auch unscharf abkgere informelle Zwangsbedingungen auftreten.
Darunter werden hier Zwangsbedingungen definidg, dlirch vollstandig fehlende, unvollstdndige oder
verstreute Informationen Uber landseitige Transpoglichkeiten wirken. Darunter fallen beispielsveeis
Informationen, die ausschlieZlich in der Landesspeaangeboten werden, fehlende Informationen uber
Fahrpreise oder fehlende Links zwischen den Famepldunterschiedlicher Verkehrstrager. Die Wirkung
dieser Zwangsbedingungen héangt rein formal vorRégsehaufigkeit der Passagiere ab, real kann alobr a
die fehlende Bereitschaft zur Verkehrsmittelwah ttformationsmangel prolongieren.

2.3 Empirische Befunde

2.3.1 Strukturelle Zusammenhange zwischen Flughesketz und regionalem Verkehrsbedarf

Der wirtschaftliche Zusammenbruch der Swissair &nr 2001 bietet, neben den wirtschaftlichen Folgen
die davon Betroffenen, Moglichkeiten zur Untersuaider Auswirkungen von strukturellen Veranderungen
im Flugverkehr. Die Swissair hatte als nationalegkhie der Schweiz den Flughafen Zirich als zdetra
Hub ihres Liniennetzes organisiert, wodurch imtktzJahr vor dem Zusammenbruch (2000) ein Anteail vo
rund 44% Transferpassagieren am gesamten Passdigienanen des Flughafens erreicht wurde. Aus dem
Passagierruckgang in Verbindung mit dem Zusammehlaler Swissair ist erkennbar, dass er vor alleim au
die strukturellen Veranderungen in den Flugverbinggun zurlickzuftihren ist. Der Vergleich der jaheich
Veranderungen zwischen dem gesamten Passagierantimmdem Aufkommen an Transferpassagieren und
den Passagieren im Ziel- und Quellverkehr tber Jdiere 1996 bis 2006 zeigt statistisch signifikante
Zusammenhange zwischen den Verdnderungen des gesRaxsagieraufkommens und dem Aufkommen
an Transferpassagieren aber nur schwache Zusamngenhiit dem Aufkommen an Passagieren im Ziel-
und Quellverkehr (Abbildung 1).
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Abbildung 1: Zusammenhéange zwischen den jahrlidhen@inderungen des gesamten Passagieraufkommenggd)sam Flughafen
Zurich und den jahrlichen Veranderungen des Aufk@msran Passagieren im Ziel- und Quellverkehr (RelxQuelle) sowie der
Transferpassagiere (Pax Transit), dargestellt m@ielinatenwerten. (Datenquellen: Jahresberictad=tieghafens Zirich).

2.3.2 Modal Split im landseitigen Verkehr
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Abbildung 2: Modal Split der Flugpassagiere bei tieriseitigen Reisen an den Flughéfen Amsterdam (AM@nkfurt (FRA) und
London Heathrow (LHR) im Jahr 2001, weitere Erlaungren im Text. (Datenquelle: Mott MacDonald 2003).

Fur die Flughafen Amsterdam (AMS), Frankfurt (FR&)d London Heathrow (LHR) liegen fur das Jahr
2001 Untersuchungsergebnisse Uber die landseitiggetrsmittelwahl der Passagiere vor (Mott Mac
Donald 2003). Die Daten fur Heathrow sind zuséizlitach der Herkunft der Passagiere in Inlander
(LHR_UK) und Auslander (LHR_FO), sowie nach demdReweck in Berufsreisen (_B) und Privatreisen
(_L) differenziert (Abbildung 2). Die Ergebnisseigen flr Amsterdam, Frankfurt und inlandische
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Passagiere in Heathrow weitgehend ahnliche AndeitePKW Nutzung (private PKW'’s und Mietfahrzeuge).
Deutlich geringer ist der Anteil an PKW-Nutzernhteathrow bei Passagieren auslandischer Herkumft, di
starker schienengebundene Verkehrsmittel (Eisemt Untergrundbahn) sowie bei Berufsreisen Taxis
benutzen. Den zweithdchsten Anteil an Fahrten naixi zeigen sich aber auch bei Berufsreisen von
inlandischen Passagieren aus dem vereinigten Keioilgr Die direkte Anbindung des Flughafens
Amsterdam an das Eisenbahnnetz schlagt sich itmoleen Anteilen an Reisen mit der Eisenbahn niatier,
seit 2001 von rund 35% auf rund 40% im Jahr 20@@stiegen sind (Schiphol Group 2008). Die niedeigst
Anteile an Benutzern von schienengebundenen Veskeatieln weisen inlandische Reisende am Flughafen
Heathrow auf.

3 SCHLUSSFOLGERUNGEN

Obwohl Flughafen als Unternehmen konkreten adnnatigen Einheiten zuordenbar sind, entfaltet siule i
Infrastrukturwirkung unabhéngig von bestehenden iadinativen Gebietseinteilungen. Weitaus
bedeutsamer fir die Infrastrukturwirkung sind dienbfkdung der Flughafen an die landseitige
Verkehrsinfrastruktur der umgebenden Gebiete, dierdichtliche Gestaltung der Verbindungswege
zwischen dem landseitigen und luftseitigen Verlsgwie die Bereitstellung ausreichender Informatioine
Internet. In Anbetracht der Reisedistanzen undvédebindung unterschiedlichster Sprach- und Kultumné
durch den Luftverkehr kénnen nur mehrsprachige aodh fir unerfahrene Benutzer interpretierbare
Informationen die Entscheidungen von PassagierermdreWahl landseitiger Verkehrsmittel ausreichend
unterstutzen. Dieser Aspekte sind von besondereleldeng fir den Raum Wien — Bratislava, dessen
Verkehrsinfrastruktur im Bereich des ehemaligeneiisn Vorhanges nach wie vor an vielen Stellen
unterbrochen ist. Die gegenwartige Situation bietleer auch Chancen, aus den Erfahrungen anderer
Stadtregionen zu lernen und die Entwicklung dedvenkehrs im ganzheitlichen Zusammenhang mit den
anderen Verkehrssystemen zu sehen. Nachhaltigengésuim Verkehrsbereich erfordern aber auch
grenzibergreifende Abstimmungen zwischen Verkahrd-Raumplanung.
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1 ABSTRACT

The growth in air travel has drawn much attentiortite level of emissions caused by aircraft engines
however ground operations at airports have ofteam lmverlooked when considering wholistic stratefpes
lowering emission levels in air transport. Airpont®anwhile have increased their strategic impogtar
function as major transport nodes and sources piament within their respective metropolitan retgo
Therefore urban planners and policy makers sholaldepmore importance on limiting the environmental
impacts caused by the various operations and ssryaund at airports. This is especially true comog

the implementation of environmentally friendly teckogies at airports in the areas of waste manageme
logistics, resource management, transport plannamg] mobility management. The research project
AIRCLIP includes information gathering, classificet and evaluation of activities dealing with
environmental impacts at airports. AIRCLIP concleigth concrete recommendations and strategiethéor
implementation of relevant technologies and inftagtre investments at Austrian airports. Vienna
International Airport (VIE), as the largest Austriairport, will serve as the case study of thisestigation.
The results of this research project will recomméme implementation of those environmentally frignd
activities and courses of action most suitableM@nna’s International Airport (VIE) and other Atian
airports.

AIRCLIP will investigate the range of internatiortsst practices implemented at various airportaratdhe
world by means of a survey and literature resedkfter the analysis, the project will continue twéstigate
those measures which are most feasible for Viemarrational Airport through a quantitative and
qualitative evaluation. As a result, the projeci wvacommend concrete courses of action for implaimeg
environmentally friendly measures that are at thenes time economical and ecologicaly pragmatic.
Therefore, the results of AIRCLIP should be trameptand transferable to other airports arouncdvibitd.

The Project AIRCLIP is part of the research progrenTAKE OFF, conducted and financed by the
Austrian Ministery for Traffic, Innovation and Tewblogy (BMVIT) and the Austrian Research Promotiona
Agency (FFG). Additionally to a workshop at the @@&008, the results will be presented in a final
international conference in December 2008. Theltesuill also be presented as a public report.

2 THE PROJECT AIRCLIP

2.1 Introduction

Recent developments in civil aviation can be aftald to a growing globalized society in which mupil
over long distances has increasingly played a laojg As this rate of development has resultedrin
increasing level of energy consumption and emissia@nvironmental protection and efforts to hinder
climate change have become the modern scientifitesige of all times. Research of eco-friendly mees

in air transportation focus mostly on developincht@cal improvements of aircraft. Even though aifcare
responsible for contributing to a large share ofissions in air transport, groundside operations and
infrastructure also produce a significant amounpaoliution. Nevertheless, much research in airdpant

still focus mostly on technology related initiatsvior aircraft engines.

Airports serve as the focus of scientific researclAIRCLIP as they are not only exclusively hubg fo
passenger and freight transportation but also fomes centres for tourism, shopping, businesskwaod
leisure. Additionally, airports function as interdab facilities for different modes of transport.erafore, a
wider range of differentiated and complex actigtgan be found at airports.

Environmental effects are not limited to noise pidin, but also include airborne emissions, whitdmrs
from both airside and landside based activitiegnélle protection measures and technologies shoglasf
on airside as well as landside activities. Airsigerations include ground movements of aircraftiifig) as
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well as maintenance vehicles. Also, machinery afrdstructure at airports, whether on the runwaypaor

for waste management require special climate-fiiemdeasures. Relevant landside operations include
energy consumption and emissions of airport buijglinvaste disposal, but also the aspects of comgafi
passengers and employees to and from the airport.

Several international examples show that enviroratgrotection plays a major role in the strategyg a
development plans of many airports around the wdldch solutions include logistic and technological
measures to improve energy efficiency of airpodilitees as well as the use of renewable energycssy
the construction of sustainable airport buildingisg the use of low-emission fuels for airside neance
vehicles. An increased awareness in “green” enwiienmtal measures does contribute to a higher defieand
technology and possibilities of climate-friendly aseres at the airport.

2.2 The Research

The research project AIRCLIP will perform basicaach for climate-protection and necessary meagores
the development and planning of airports as comiplieastructure with its various land- and airsaizions.

The basic research steps taken will collect infaimnaabout international best practices in all gussfields

of airport research. The aim is to describe thesipdidies for evaluating and implementing best giee
measures for Vienna International Airport (VIE) sBiissions about this topic should focus on thétiakilof
airports around the world to benefit economicallyotigh the adaptation of environmentally friendly
measures. Therefore, the Project AIRCLIP shouldvigdeo the needed assistance to VIE in order that it
contributes to the international commitments ofnelie protection such as the Kyoto Protocal to which
Austria is a signatory.

The project consists out of the following stages:
- Definition of the research framework
- Data collection about energy saving measures takarternational airports (Best-Practice-Study).
« Quantitative and qualitative evaluation of the ecléd data.
- Transfer of filtered results to VIE
« Strategy implementation phase

Concurrent to the evaluation of survey and othéected results on best practices, the Airclip aesk team
will make an analysis of Vienna International Airf® operating environment in order to prepare tfee
transfer of all appropriate measures. During thedfer stage, the research team will evaluate desunes
according to economic and ecologic criterion ad alo their feasibility.

Finally, during the strategy phase, the researaimteill develop and document concrete recommenasitio
In the final stage, CEIT-Alanova will organize ankshop to discuss the results with internationglests in
this field.

The results should provide an overview of potergialironmentally-friendly measures and give an xnoe
recommended implementations. They will include mg®ndations for the possible implementation of
measures or infrastructural modifications to be enatiAustrian airports. The examined practices $amu
the areas of supply and disposal, resource managetradfic organization, and logistics.

The most important case to be made for conduchirsgrésearch is to bring environmental improvemémts
Vienna International Airport, which, as the largasiport in Austria and as one of the largest aigpm
Central Europe, would signify the potential