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ABSTRACT
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Growing trade trends along with globalization increases the importance of logistics
activities and logistics sector day by day. In recent years, development scenarios
which mainly focus on production organizations have begun to big change in
accordance wit rapid changes in information technology. Nowadays goods and
services are being to design in any geographical region of the world, produce in a
different geographical region and demand from elsewhere of the world.

Therefore,it can be said that logistics sector became one of the impairiaeats of

global trade. Especially in the last 25 years the logistics sector has gained substantial
value. We can obviously see that the logistics sector which has become one of the
fastest growing and the biggest sectors has significant impacts on the economic level
of countries in this time period. Hence many countries (especially developed
countries) invest in logistics sector to take advantage of the enormous potential of this

secbr.



It can be said that Turkey also has an important position in the world in terms of the
logistics sector and also Istanbul which has the highest cargo volume in Turkey is
suitable for such a development scenario. According to 2016 data, Istankulr Akat
Airport ranks 3% in the World Cargo Traffic Rankings which led by Hong Kong,
Memphis (USA) and Shanghai Pudong (China) airports. Although today we have
approximately 20% cargo volume of the leaders on the list we can said that we have a
significant potential in terms of air logistic sector and over time we can become a
global air logistics hub with large investments in infrastructure such as the third airport
in Istanbul. Thereforethe main objectivan this thesisis to investigad whether
logistics hub oriented development can be in Istanbul and to reveal the air cargo

potential of Istanbul.

Keywords: Air Cargo, Air Freight, Multimodal transportation, Logistics Hubs,

Istanbul
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CHAPTER 1

INTRODUCTION

1.1.Aim

Several researches describe airports as places that stimulate the overall economy,
create job opportunities, increase competitivenessity @ar aregion at international

level. With the impact of the logistics sectdeveloping with globalization, some
airports in the world have become a logishiob. Nowadayshiese logistics hubs have
become important locations that direct global trade, increase accessibility and
connectivity to goods and serviceéscrease countrg export potentialand collect

anddistribute goods on a global scale.

Given those features, this research aims to examine whether Istanbul could be a global
hub in terms of the air logistics sectdio achieve this aim, main question and-sub

guestions bthe thesis are determined as

Main Question:

Could Istanbul be a global hub in terms of the air logistics s@ctor
Sub Questions:

- Is production potential in Istanbul suitable for air logistics ?

- Is the existing logistics structure in Istanbul suitable for development of air
logistics ?

- Could Istanbul be a significarmansit point for air Igistics ?

- What are the factors that can shape the future of air ¢tangsportatiofd



1.2. Justification

Growing trade trends along with globalization increases the importance of logistics
activities and logistics sector day by day. In recent years, devetbpuoenarios
which mainly focus on production organizations have begun to big change in
accordance wit rapid changes in information technology. Nowadays goods and
services are being to design in any geographical region of the world, produce in a
differentgeographical region and demand from elsewhere of the world.

Therefore,it can be said thdbgistics sector became one of the impor@miers of

global trade. Especially in the last 25 years the logistics sector has gained substantial
value. We can obviously see that the logistics sector which has become one of the
fastest growing and éhbiggest sectors has significant impacts on the economic level
of countries in this time period. Hence many countries (especially developed
countries) inest in logistics sector to take advantage of the enormous potential of this

sector.

The clusteringapproach of logistics activities in specific areas, also called logistics
hubs is becoming increasingly widespread and the efficiency of the logistiosisec
increasing day by day. In particular, logistics tartented development trends are
widely sea in the air cargo sector. When the existing airports are examined in terms
of air logistics, it is seen that the major airports which stand out withfsatures as
having the highest cargo volumes, becoming global air logistics hubs and making a

significant contribution to the country's economy have relation with logistics hubs.

Hence, it can be said that the relationship with the logistics hubs fleatsedn air
logistics sector, the airports which own these relations have a high competitive power
in terms of the logistics sector and the air logistics sector will become to a more
important position over time through the increasing logistics hub tri¢edn also be

said that the logistics hub oriented development approach is an important issue that

can play a big role in the development of the regions.



Turkey also has an important position in the world in terms of the logistits sad

also Istanbul which has the highest cargo volume in Turkey is suitable for such a
developmens cenari o. According to 2016 M"mat a,
the World Cargo Traffic Rankings which led by Hong Kong, Memphis (USA) and
Shanghai Pudong (China) airports. Although today we have approximately 20% cargo
volume of the leaders on the list we can said that we have a significant potential in
terms of & logistic sector and over time we can become a global air logistics hub with

large investments in infrastructure such as the third airport in Istanbul.
1.3. Methodology

In this thesis, it is mainly examined whether Istanbul could be a global hub in terms
of the air logistics sectorThe main research question and -suigestions were

determined torivestigate this issu@hese argahown in table below.

Tablel.1. Main and SuliResearciQuestions of the Thesis

Main Question Sub Questions

Is production potential in Istanbul suitable for
logistics ?

Could Istanbul be a globi Is the existing logistics structure in Istanbul suitable
hub in terms of the ai development of air logistics ?

logistics setor ? Could Istanbul be a significant transit point for
logistics ?

What are the factorthat can shape the future of i
cargotransportatiofd

To investigate the answers of thessaarch questions, a mixed method including both
guantitative and qualitative research methods was U$edthesis consists of 4 steps

depending on the methods used
Literature Review

A theoretical background about subjects and studies, which are related to air cargo
transportation for disgssions, was obtained by conducting a literature review about

the research subjeddithin the scope of thiterature reviewthe role of aviation in



globaltrade historical evolution of air cargamportanceof airports in terms of cargo
transportationshare of air cargo transportation in global competitimal current
situation of cargo transportation in Turkey was investigabedaddition, detailed
information about the global trends @argo transportation has been obtained by
literature review of the variables that may affect the future of air camgeportation.

Air Cargo Potential Index

An index study was conducted to analyze whether existing logistics infrastructure
facilities in Turkey are @table for the development of air cargo transportation and
analyze the development potential of thecairgo sector by provinces. In the light of
literature researches, 9 cargo indicators which form the basis of the index study and it

can direct the devepment of the air cargo sector in a region have been identified.

Tablel.2. Cargo Indicators That Can Direct the Development of Air Cargo Sector

Cargo Indicators
Import/Export Point (Ove$750.000.00 or not) (2017)
Possibility of Multimodal Transportation
Integration withLogistic Hub (Yes/No)
Integration with Free Zone (Yes/No)
Airway Transportation Export Value ($) (2017)
Airway Transportation ImpoNalue ($) (2017)
Annual Cargo Traffic of Airport located in the province (tonnes) (2017)
Possibility of Cargo Terminal at Airport located in the provittes/No)
Possibility of providing Air Cargo Service at the airport locdtethe province

F

F

= = =) = = =

Table1.3. Formulatiors of Index Study
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Theformulatiors in the tablel.3was used for thendex. Accordingly, the index has

been calculated in threeagesas AN Car go Potenti al Scoreo,

A /



Scoreodo and A Re sCarbotpotehtial seores f& B praviaces were
calculated by using ,0 ,0 ve U indexes. Air cargo pential scores for 81
provinces were calculated by using,0 ,0 ,0 ve 0 indexes.Lastly the results

index scores werealculated for 81 provincesy taking the average of the values
obtained in the 1st and 2nd stade other words, theesults index scores were
calculated by evaluating both the air cargo potentials and other cargo potentials of the
province and using kthe parameters in the talde2

Comparison Study

A comparisonstudy was conducted to analyminether Istanbul Airport can be a
significant transit point in terms of globair logistics Firstly, top 20 airports in the
world according to cargo traffic rankings is determinkdthe light of the top 20
airport list,airports that are in close proximitg Turkeyand which may be competing
in terms of cargo transportatioreve identified Comparison study between Istanbul
Airportand its competitor&/as carried out ithreestagesln the first stage he annual
cargo traffic data of the airports in the lasty#ars has been compiled and a trend
analysis was conducted lmging the obtained datén the second stagehd index
results of Istanbul Airport and its competitors, which were compiled éa@mectivity
index studies made by ACI and OA@ere discussedn the third stage, etailed
information was gathered on thargo structure of Istanbul Airport and its competing
airports and 14 variables were identified in order to compare the airpbes.,
obtained data were discussed by compariBmiermined variables are shown in the

following table



Tablel.4. Variables and its abbreviations that used to compare airports

Abbreviations | Variables

S1 Annual cargohandlingcapacity (tonnes)

S2 Cargoterminalarea (nf)

S3 Annual cargo traffic in 2018 (toneg

S4 ACI World Cargo Ranking Position

S5 Averageannualgrowth rate of last ten years

S6 ACI Hub ConnectivityRankingPosition

S7 Integration withfreezone

S8 Various infrastructure possibilities by product groups
S9 Cold chaintransportdbn possibilities

S10 7/24 Cargmperationcapability

Si11 Accessibility to the cargo terminal of cargo vehicles such as truckg
S12 Possibility of railway connection that can carry cargo
S13 Integration with seaway transportation

S14 Possibilityof multimodaltransportation

ScenarioDevelopment

A scenariostudy was conductet develop possible cargtevelopment scenarias
future.Obtained data from the focus group meetings attended by representatives from
the sector in ASystems and Devel avpsme nt
analyzed from the perspective of cargo transportatoibase data were obtained for

the postble cargo development scenarios. According to fdws group meetings
results ofthe projectthere are 41 variablésat couldaffectthe aviation sectan the
following years and these variables wewaluated by the author in terms of air cargo
transportation According to this evaluation32 variablesthat can guide the
development of thair cargo sectowere identified from th&ll variables that could
affect aviation sectofThen aliterature research has been conducted about these 32
variables that might affect the scenario development process and uncertainty scores
between 15 has been determined for each variable by anajyttia probability of
occurrence of these variasl in the following year¢l: Most Certain- 5. Most
Uncertain) The variables having both high significance score ( > 3.18) and high

Pl

anl

uncertainty score ( O 3) from tfbamgo vari abl es

transportation are included in the presef determination of the scenario axEse



variables included in the process of determining the scenario axes are grouped under
two main axes: Globalization and Technologgcenarigwere created by euating

all combinations of the two scenario ax&enarios vary depending on whether
technology and globalizaticaxesare positive or negativ@he scenarios are; Golden

Age of Air Cargo Transportation ( G + T + ), Competitive World ( G +)T Selt
Endosed Growth ( G T +) and Crisis Scenario (G -).

1.4.Content

This thesisconsistof eightchapters including introduction and conclusion chapters.
In the first chapte which named as introduction, information about aim, justification,
context and methodology of the thesis are giverthe second chaptea literature
study on the subject is givelm. the literature study, the subjects and studies related to
air cago transportation are included under the head@®pbalization and Global
Trade, Logistics Revolution and Airportdir Cargo Transportation as a Global
Competition Tooland Airport Conceptdn the third chaptegurrent sitiation analysis

of air cargo transportation in Turkey aimdstanbul are giverin the dhapters between

4to 7,the detailed researches, which conducted in the light of the main thesis research
guestion and sufuestions, that cotitutes the main body of the thesis are discussed
In the chapter 4it was investigated whether there ip@duction or consumption
potential suitable for the development of air cargo transportation in Istanbul and the
obtained data ereevaluded in terms of air cargo transportatidmthe chapter 5an

air cargo potential index study conducted to determine the appsbpriate area for

air cargo transportatioim Turkey. Indicators used in the index study and the data
obtained as a result of the index was explained in détdihe chapter 6it hasbeen
investigated whether Istanbul Airport can be a significant transit point in terms of
global airlogistics.Brief explanations were made about the potential rival airports that
could be effective in achieving this goal of IstanBidport andthena comparison
was made between Istanbul Airport andritals. In the chapter 7a scenario study
was conducted faair cargotransportationWithin the scope of the scenario study, the
Systems and Development Planning ofKisin Airports Project by TM-MATPUM



was analyzed andata of the focus group meetsigeld as part of the projewtere
evaluated from an air cargo perspectigecordingly, 4 possible scenarios for air
cargo transportation were producddnally, in the conclusionchapter, a general
evaluation on the findings of the reseaxghs made In addition,the relatiorship

between Istanbul Airport and regional devetegnthas beemliscussed from regional
planning perspective.



CHAPTER 2

THEORETICAL FRAMEWORK OF THE THESIS

2.1.Globalization and Global Trade

According to The Il nternational Monetary
increasingeconomic interdependence of international coastduring the increasing

volume and multiplicity of crosborder transactions in goods and services, freer
international capital flows and additional rapid and common technology spread
(Kherbash & Mocan, 2015)Also Donald G. Janelle and Michel Beuthe defines
globalization as the increasing geographical scale of economic, social, and political
interactiongJanelle & Beuthe, 1997)
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mmm The value of global exports (billion $)
= Exports of goods and services (% of GDP)

Figure 2.1. Economic Indicators of Globdlrade(This figure is created by the author through using
World Bank and Statista.codatabase)

The value of global exports and thalwe of exported good% servicesas share of
GDPare shown in the figur@bove The figure was compiletthrough usinghe World
Bank andStatista.com datdase Accordingly, it can be said that global trabas



grown remarkably over the ladecadesin 2018, the global trade value of goods
exported throughout the world amounted to approximaied5 trillion. In addition

it can also be sdithat global trade has grown proportionately with GR&cording

to World Bank, he ratio of exported goods and services to GDP was approximately
30% in 203. The increasing trends in the graph are also a reflection afdhease in

globalization.

Earlier surge of globalization seems to be highly concentrated among developed
nations. However, the contribution of emerging market economies in international
trade has been increasing significantly in past few y@ag & Ahmad, 2018)The

best example of thiis the increasing market share of Asian countries in global trade
especially in recent years. Turkey who shown as one of the emerging economies have
target to have a significant share in global trade. The most importanatioriof

Tur key 6 s playfakey role ;1 global trade are important investments in the
defense industry and the aviation industry. Therefore, it will be useful to analyze the
dynamics of globalization well.

It can be said that globalization is a y@omprehensive concept arids driven by
many factors. One of the most important dynamics of globalization is technological
developmentsAdvancement in technologies both facilitate and improve global trade.
Technological developments are discussed umnde headings: transportaticand
communication technologiesEspecially since the ¥8 century, transportation
developments have had an impact on globalizatBabal trade between cities near
the ports has gained momentum thatdkhe sea / water transportation ttleanerged

in the 18 century.In the 19 century, Railways / railroad transportation emerged and
goods have starteid be carried on land via railroads. dddition,new trade routes

and industrial cities emerged thanks to that developmeht. the 28 century,
automobiles & highways emerged and private car ownership increased. It also
increased the mobility of people & goodssty, development®f air transportation

in the 2% century is seen as one of the major transport developments that will affect

globalization.The demand for excessive mobility and eeativity hasalsoemerged
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due to that developmenin addition, airport cities have emerged where airport

oriented develpments are at the forefront.

Table2.1. Effects of Transportation Developments owlgallization

Transportation Developments Effects on Globalization

18" century: Sea / water transportation | - Global trade among cities located n¢
ports.

19"  century: Railways / railroa{ - Goods have started to be carried on I

transportation via railroads.
- Emergence of new trade routes, indust
cities.

20" century: Automobile & Highway - Increasing private car ownership.
- Increasing mobility of people & goods.

215 century: Air transportation - Excessive mobility and annectvity
demand
- Emergence of airport cities (Aerotropo
approach).

Production and idsemination of containers is one of the important examples of
developments in transportation technologies. International trade has gained
momentum and also transportation has come to the forefront in global trade thanks to
the container system which fataltes the exchange of goods and significantly reduces
transportéon costs. Similarly, the introduction of universaldade has increased the
movement and flow of goods worldwi@az & Ahmad, 2018)lt is also an important
factor that transport vehicles can perform transportation activities at a lower cost in
line with the deelopments in fuel technologies over time. The importance of air cargo
technology which providing fast and safe transportaitioglobal trade is increasing

day by day due to prominence of the time factor.

Especially since the(d" century,communicatiordevelopments have had an impact
on globalization.Emergence of internet in the 2@entury increased individual
computer ownership. It also increased acce#siltd goods. Today, global trade has
begun to change shape partially due to the widesprsadf individual computers
and increased access to the Interimethe 2% century, a concept calleda®mmerce

emerged thanks to internet technology andlseisoming more widespread with each
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passing dayOpportunities for marketing goods & services increased thanks to e
commerce. It can bseen clearly on the producer and consumer séatem a
manufacturer's point of view, the manufacturer can now have the opporntaonity
market his product or service to the otkite of the world via the-commerce The
consumer may likewise purchase a product or service which produced on the other
side of the worldFurthermore, the development eEemmerce has a multiplier effect

in many sectors such as logistidsicreased access to goodsm ecommerce
accelerated shoppirand the transportation of goods has come to the lioteght of

the above we obviously see that advancement in technology is one of the most

importantdriversof globalization.

Table2.2. Effects ofCommunicatiorDevelopments on Globalization

Communication Developments Effects on Globalization
20" century: Emergence of internet - Increasing individual @mputer ownershif
- Increasing accessibility
215 century: Emergence @commerce - Reshaping of global trade

- Increasing opportunities for markettir
goods & services

- Multiplier effect in sectors such as logisti
- Golden era o&ccessibility

Lower transport and communication cost can only be exploited through lower trade
barriers. Policies aimed at reduction indedarriers lead to trade liberalization. In
addition, deregulation armbtwardlooking reforms are considered to be an important
source of globalizatiofNaz & Ahmad, 2018) Therefore,it can be said that
government policies could be dnig factor of global trade. Today, we see that trade
barriers between countries can create a global economic crisis and it can affect global

trade significantly.

Nowadays, the trend of creatitngib and spoke networks to provide more efficient
consolidation and traffic distribution ,especially by establishing direct poipbint
connections between major global cities, is increasingly spre&thnglle & Beuthe,

1997)The Hub and spoke trend meanghe simplest way to clustering of transport
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activities in specific centers and actualiziag efficient distribution between those
centers. The spread of this trend is evident in air passenger and in both ground and air
freight transportation. Cities seced by direct connections are likely to gain
appreciable accessibility advantages over other places within national and
international urban hierarchi¢3anelle & Beuthe, 1997)

Hub and Spoke Point-to-Point

Figure 2.2. Hub and Spke & Pointto-Point Diagram(This figure is created by the author

Although maritime transport is different from other types of transpgar&n be given

as a good example of this hub and spafigeroachThe scale advantages of large hubs
for internationamarine traffic and the increasing sizes of ships cause concentration
of shipping activity in specific port3.hereforemost of maritime transport takes place
among mega citiesith such ports. Mega cities with such ports are prominent in global
trade with the wide opportunity of maritime transport. Likewise, it can be said that
mega cities, which can be a global hub where international transportation is
concentrated, have higle@essibility and low transportation costs advantages. In the
following period, it is predicted that global trade will be realized more among the cities
which become global hub8hereforecities seek to extend their competitive presence
from regonal and national setting to the international don{damelle & Bethe,
1997)

The hub and spoke approach also enables decreasing transportation costs of the
exchange of goods and services between the two countries through 8/Sicauatry

with adwvanced infrastructure facilities as a transfer point. Especiallyatetries with
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advanced communication and transportation infrastructure are trying to be an
important hub that directs global trade. One of the estmplesof this is
concentratio of the international commercial activities in and around Amsterdam
Schiphol Airport in the Netherlands. For example, goods belonging to a product group
can be supplied as raw materials from more than one point in the world and processed
in Amsterdam andnarketed elsewhere in the world. In addition, goods belonging to
anyproduct group with export potential can also be supplied in processed form from
more than one point in the world, and can provide aggregation of these goods at a
single point to export dbw costs. In other words, countries are trying to gain more
beneft from global trade by creating a suitable area for global trade in their countries

as well as trying to marketing what they can produce in their own countries.

Considering that importamountries such as Germany, the Netherlands, France, the
United Kingdom and the United States have given great importance and made huge
investments in recent years, the importance of having a hub which capable to direct
global trade is increasing day by détyshould be aware that Turkey likely to be one

of the mostmportant global trade hubs in the world through using the geographical
location advantages. Considering that Istanbul is already a major destination for global
trade, Turkey economy will proved more benefits from global trade through

developing of globafrade enabling infrastructures.
2.2.Logistics Revolution and Airports

The dynamics of globalization reshaping transpeldted businessrganizations
while increasng the volume and depth of traded business relationSspecially the
cargo industry has changed significantly in the last 25 years due to the rapid
technological changebk this process, while the world economy ai®e more global,

the market and produocin organizations developedew logistics and supply chain
concepts have evolved due to reduced fuel and labor cosreendtock production
(Just In Time- JIT) and Destination Assembly Manufacturing tre(€RP, 2015)

New business organizatignshichaiming to meet global consumer demand cheaply,
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efficiently and effectivelyemphasize approaches that evaluate pramswvithin the

value added chairather tharevaluate it alone.

The concept of argo is no longer sufficient to describe the transport sector in a
comprehensive wayCause of emerging new business functions oagesdasector

is tried to be defhed by names such as logistics, integrative logistics or supply chain
managemenilhe integral integrity of suppliers, manufacturers, transporters and end
of-sale services is emphasized in such approaBlassgcally, the management of each
part of the vale-added chain in a eordinated, common knowledge and technology
base, producing fluid solutions instead of stationary (supplying the required goods
immediately instead of storing goods can be given as an examp)eahe seen as the
main issues of theenv transportation defined as supply chain management.

Since production is now carried out in different locations rather tham single
factory, transportation has now become an integrative processritias to be carried

out between different locatie and work stepdn addition, due to increaseshort

shelf life of the new products and the increase in the value of the goods shipped, the
demand for rapid transportation and control is increassngell as transparency in
logistics processd®\CRP, 2015)The importance of air logists is increasing day by

day thanks toit is faster,more reliable and the risk factor is at minimum values
compared to its alternativeln line with these developments, it is foreseen that the
logistics sector will become one of the fastest grovaegtors in the world and that

air logistics wil be at the forefront in terms of time management.

I n the AWor | d oAtedstud€yavhichaondicted by Baeiagtin 2016

2017, itis estimated that the amount of cargo carried lisaaisportationvill increase

by two times in the nex20 years and the number of aircraft will increase by 70%.
According to the study, thers a strong relationship between air cargo and national
income; therefore, these estimates are based on the assumption that the world economy
will grow by 2.9%.According to the estimation, the world cargo growth rate was

around 4.2%Due to this structie that develops day by day in business and trade life,
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special importance is given to cargo transportation in master plahnitige master
plans to support cargo trgpwt, large areas are reserved for the logistics sector when

making land use plans anod the airpor{Boeing, 2017c)

For airports and master plans that will give importance to the cargo issue, the first
consideration should be the size of tthemand and thenarket. Based on this
classification, five separate cargo airports candentified.The first group, called

Agl obal otdefines thhgnaam kogistidsubsof the global economyAirports

such as Dubai and Schiphol are included among such global cargo centers, where re
export is intense within the logistics operatidmsthe second groufhere are airports
which do not play a key role at the global point but cargo activities are very intense
and are generally supported by industrial parks and free trade @amgs.is the main
function of the airport in such airporasd this type of aimrts are mostly located in

the US Alliance Airport, Fort Worth, Pratt and Caldwell airports are examples of this

type.

Airports that operate on the basis of cargo only and which are rediabalare
consi der e dhulekargodirpoembly io thiaclassification.The most notable

of these airports is East Midland Airport in England, which has only 300 thousand
tons of cargo volume per yedihe niche market airports are generally airports that do
not have a national and interimattal centrality butompete with marketing strategies.

The airports in this group provide agreements with cargo carriers for special services
and as a result of these agreements, they specialize in certain subjects in cargo.
Manstonin the UK and Liege Airport in Belgiurareexamples of this typd.asty,

the airports that absorb the excess capacity of air traffic in large cities serve as capacity
relaxing airportsSuch airports are located at the secondary level next to the primary

airportsin the cargo.

Differences in airprts in terms of market and demand, such as infrastructure,
multimodal connections and obstacles to air transport, shape the overall quality of

cargo airportsAn airport should haveufficient infrastructure if { wants to be a
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transpark cargo airport mglobal sensé@he airport should have meaningful answers
in the main categories such as the density of transport companies, sufficient land
around the airport for logistics services, multimodal connections spetelly high

speed train connections, higraffic and noise restrictions.

When we look at the world, the first and basic product group of air cargo demand
consists of products that are sensitive to time and temperature that need to be carried
urgentlyand nondurable productsThe first categor where the cost of transport is
insignificant and price flexibility is zero includes medicinal products, hazardous
materials, live animalsin the second categowyhere speed, flight frequency gains
importance istead of urgency there are products suchass, vegetables and cut
flowers as both groups have a high risk, business processes such as transportation

management, insurance and storage are very important in order to reduce this risk.

Undoubtedly, thenost important means of transportationhage two product groups

is air cargo transportation. In the durable product group, air cargo is becoming more
and more important in the globalized world among alternative transport roties.
development potentiaf air cargo is mainly in this productaup.This product group
mainly includes petroleum and petroleum products, textiles and apparel, electronics
and computers, mechanical parts and supdbesance is the most important factor

in this type of prodat group.As long as distances increase ayebgraphically
complex in the global production process,argo transportatiowill be a preferred
mode of transport for durable productsr cargqg which have competitors in close
distance such a®ad sea and rail transportatiosgems tdoe unrivaled because it
shortens delivery time over long distanc€kerefore, lhe spatial size of the global
economy isdrawn by aircargo transportWorld trade, which grows and deepens
spatially with the participation of more and more cowstrincreases the demand for

air cargo in the durable product segment.

In short, as long as production flexibility, international trade intensity and delivery

speeddetermine thelemandair cargo will remain unrivaled in durable products over
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long distanes.The basic criterion for durable products in short distances is weight.
As air cargo pricing is based on weight rather than volume, air cargo transportation
becones more economical for large volume and low weight durable produnzither
important poinis the transportation of durable and high value prodédtsargo is
preferred for the transportation of high value goods which also have high risk such as

jewelry, antique goods, banknotes and gold.

In the light of all this information, it can be sdidat airports that want to increase
cargo volume have to analyze the product and market opportunities very well in their
development strategie&part from the prduct and market matrix, other points to be
considered in development strategies can be sanmed as follows based on the air
cargo studies conducted by Airbus and Boe@ther points to be considered in
development strategies can be summarized as folbased on the air cargo studies

conducted by Airbus and Boeing.

- Underbelly cargo is expesd to lose its price advantage due to increased
security measures in the coming years; therefore, a significant improvement is
expected in cargo aircraft transpoctfgo aircraft transport is expected to
increase by 4.5%, Underbelly cargo by 4.9% and rieeket share of
Underbelly cargo will increase in a-3@ar perspective).

- In the next twenty yea@r cargo growth rates are expected to be very high in
Asiaand especially China, which is the center of world manufacturing industry
production in recentsars This rate is 6.2% in China and 5% in AdBoeing,
2017c¢)

- In addition to this remarkable advantage in Asia, a very interesting movement
is envisa@d in the Africa market. A national income growth of up to 15% is
expected especially in oil producing African countries (Angola, Equatorial
Guinea, Chad)Likewise,there is a growth expectation of around 10% based
on agricultural productsn Mozambique, Ethio@ and Tanzanidn addition,
as China has an increasing influence on Africa every day, it is foreseen that
strong manufacturinopdustry will be developed in Africa under the control of
China. In this case, in the next twenty ye&igh cago transportatin based
on very high growth rates may be introduced in some African countries.
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- The proportion of large aircrafthich are80 tons and over is expected to
increase from 14% to 26% in the next twenty yelsliedium sized aircraft are
expecte to increase &m 47% to 49% and small aircraft less than 30 tons are
not expected to decreaskn parallel with the growth in aircraft voluragit is
foreseen that mukinodaltransports such as airplatrain, airplanetruck or
airplaneship will be more on the agendaSmaller airplanes will still be
important where geographical conditions are limited, so it is not expected that
a decline inmall aircrafts in the coming yeafBoeing, 2017dqAirbus, 2014)

2.3. Air Cargo Transportation as a Global Compettion Tool

Due to the increasing wle trends in the globalizing world and the rapid technological
developments in recent years, the importance of logistics activities and logistics sector
is increasing day by day. Today, the logistics sector, which hasi®eone of the
fastest growing anthrgest sectors, has significant effects on the national economies.
With the impact of globalization and rapid technological developments in recent years,
urbanization rates have increased and societies' unique vagiregats and cultures

have also changeand societies have started to resemble each other. In line with these
developments, it can be said that significant changes have occurred in people's
demands and the effects of this change have been seen on thedagistor. As a
reflection of the iorease in urbanization rates, urban regions have increased
significantly over the years and the concept of competition, which has gained
importance with globalization, has been reflected in these regions as well. Asta re

nowadays these regions compeith each other.

In recent years, development scenarios which mainly focus on production
organizations have begun to big change in accordance with rapid changes in
information technology. Nowadays goods and servicedangg to design in any
geographicakegion of the world, produce in a different geographical region and
demand from elsewhere of the world. In line with these developments, investments to
produce these products are not enough today and the procurenmsgspsoof the
produced products haeeme to the forefront. While the scarcity of resources is in the

forefront in the economy in the past, the situation has changed in recent years and have
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emerged markets where there are many cheap and high qualityctstopitoduct
diversity has been praded and competition isicreasing.The importance of supply

chain management increased due to developments such as increased product diversity,
increased short shelf life of products and increased value of geadsermorethe
importan@ of logistics, which is a factor that signdiatly reduces the transportation

costs when properly constructed within the supply chain system, is also increasing day

by day.

Together with the global competition and these developments in production
organiations directly affect the logistics sectdrel’en enables countries to make a
difference in global competition and the logistics sector to become the most important
actor in this process. Considering the importance of logistics in interregional
compettion, mega cities, which are increasing in nemévery day, can be seen as an
opportunity for the development of the sector. It is not a coincidence that the
investments in the logistics sector have increased by developed countries in recent
years with sme effects such as the lifting of internatiori@rders, production
becomes portable thanks to developing technoliggrominence of the competition
factor. Therefore,the logistics sector is seen by many countries as a strategic and
promisng sector with high development potential andestments in the logistics

sector are increasing day by day.

The scattered location of logistics activities significantly increases the costs and makes
the infrastructure investments necessary for the dpretat of the sector difficult. It

is becoming mcreasingly impossible to produce and sell this product in the global
market at high logistics costs without sufficient logistics infrastructure. In addition,
there occur negative effects such as traffic angallution of using vehicles like
trucks in bgistics activities. It can also decrease the quality of life of individuals. For
this reason, logistic activities should be carried out efficiently and these activities
should be clustered outside of the urtzaea in order to minimize the harm to the

envronment.
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The clustering approach of logistics activities in specific areas, also called logistics
hubs is becoming increasingly widespread and the efficiency of the logistics sector is
increasing day by day.hese logistickiubscontribute directly to theompetitiveness

at the regional level ihtegrated with a wide range of transport modes and planned in
a comprehensive way. When the existing airports are examined in terms of air
logistics, it isseen that the major airports which stand out with seatufes as having

the highest cargo volumes, becoming global air logistics hubs and making a significant
contribution to the country's economy hauelatiorshipwith logistics hubs. Hence,

it canbe said that the relationship with the logistics hubsdffests on air logistics
sector, the airports which own these relations have a high competitive power in terms
of the logistics sector and the air logistics sector will become to a more important
position over time through the increasing logistics huhdrdt can also be said that

the logistics hub oriented development approach is an important issue that can play a

big role in the development of the regions.

Although air logistics still has a smaible in the entire logistics sector, it is
irreplaceabledue to its large efficiency in international trade and modern logistics
operations and its role in the transport of small valuable goods. Within the influence
of the globalization process, while gumers want to have fast delivery opportunities,
and als@roducers expect fast, safe, secure, high reliability and frequent transportation
services to meet the demands of the consunk@nsthese reasons, air logistics is a
very important factor in termsf competition in the global markefurthermorethe

trends such as the flow of products from the manufacturer to the consumer at
maximum speed, ZetStock Production (JIT) and Mounting at Destinagomphasize

the importance of air logistics.

Especially in order to compete in cargo operations widhiegistics, which is the most

important competitor and has the most exfé¢ctive advantages today, air logistics
has to reduce its costs to the levels of alternatives. Market share in the dcggstiar

is gradually increasing due to the fact thatisitfaster, more reliable than the

alternatives, and the transportation risk factor is at minimum values. In line with the
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increasing investments in the sectansportatiorcosts areeduced in the air logistics

sector and competitivenegksector is increasing

Since the end of the 1990s, with the introduction of more dynandicore integrated

multi-cargo systems at airports, speed and capacity in logistics operations has

increased significantly. Having multi modal connections hasobee an important

factor in the competitiveness of airports du¢h®emergence of integrated transport
companies (FedEx; ;todoP3,0 DHU) vefigobuwmdel s and
trends in recent yearsWith the increasing importance of time factor and logistics

supply managemengndencies to adapo different geographical features depending

on the destination location in logistics operations andettreasdogistics costs by

evaluating transportation alternatives according to the rbate emergedFuel

prices, which have experiencedrsifgcant fluctuations in recent years, have a major

impact on gaining importance of multi modal transportation.

One of the rost important factors considered in the evaluation process is the
infrastructure facilities of airports which play an important inlensuring that cargo
products reach their destination in a timely and robust manner and that customers can
easily accestheir cargo opportunities. Logistic costs are reduced to minimum levels
thanks to multi modal transportation connections at hubodgpwhere cargo
operations are intensified. And it algmins a significant competitive advantage

against alternativeirgorts through developed infrastructure facilities.

Another important issue for the competitionterms ofair logistics is theaircraft
technology used types of aircraft are usédr air cargo transportationvide-body,
narrowbody am narrowbody turbeprop. Most of the aircrafts currently in use as
cargo aircrafts are transformed passenger aircraft due to pivy ex their life as
passenger aircrafts. Other cargo planes used are usuallybladmpel aircraft
manufactured by Boeingnd Airbus. In particular, converted aircraft have significant
disadvantages than alternatives such as low fuel efficiency, lowitapampared to

large-body aircraft, and frequent repair problems depending on aircraft age.
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In addition, using the aircrsf produced fopassengetransportation as cargo aircratft,
transportation costs have increased significantly due to isiogeanil prices and
environmental reasons today.can also be said that this type of aircraft has lost
efficiency in tems of logistics sector. For these reasons, aircraft fleets began to be
modernized by companies seeking to increase their compegsgThus,new types

of aircraft with high fuel efficiency, high range and high carrying capacity, minimum

environmeral impact, hosting newechnologiehave started to use.

Another important factor that increases air logistics costs at airportsdsutiiege to

the transportation vehicles (ULDs) which used for the carriage of cargo on airplanes
during cargooperations. Repairs and loss of time due to incorrect loading of these
vehicles can increase transportation costs considerably. In addition, |teslech
weight of these transport vehicles significantly reduces the capacity of cargo aircraft.
With the ingease in the use of widmdy aircraft, ULD management in logistics
operations has begun to play an important role in achieving high efficiency.
Nowadays, innovation studies are being carried out to produce transport vehicles

(ULDs) that are lighter, mom®bust and reduce transport risks.

The Trade Protection approach adopted by the European countries, which emerged
with the 2008 crisis, has devastat effects on world trade. According to the World
Trade Organization (WTO), world trade, which has beedimiag due to trade
restrictions between countries, is expected to capture a new growth trend through free
trade agreements between count(iés’A, 2015). Particularly, the limitation rules

for air cargo and the increasing safety measuredaltigese rules lead to delays in
transportation processes and spkxdor, whichis the mosimportant advantage of

air logistics, cannot be used effectively. Based on these examples, it can be said that

the legal regulations also have aedirimpact on the competition of air logistics.

Increased safety measures applied in transport processesead the important
factors that increase the transport time of the product. Innovations that reduce these

time losses are increasing day by depwever, the ratio of airports hosting these
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technologies which requiring high investment costs is low. Buensufficient
infrastructure, the possibility of damage to the transported cargo increases as well as
delays in the procurement processes anceas® in transportation costs. Therefore,

investments in security infrastructures are important for the ctopeof airports.

Certainly, airports have the most important role in achieving a significant development
in the air logistics sector. Significatudget is allocated for the development of
airports in developed countries that are aware of this. Ecenandustrial and
commercial structure of the region have great importance for carrying out air logistics
activities in a regionLikewise, infrastructure of airports has also great importance
too. Not only improving infrastructure of airports igaV but also air cargo terminals
should also be able to learn to think of themselves as a logistics hub rather than just
seeing an airport, use thapportunities, and be able to become an international

connection point by enabling other modes of transport

High value-added
logistics
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Figure2.3. Increased Value Addedhart From Cargo Terminal to Logistic:

According toa study on air freight logistidaubsin Hong Kong and Chindhesehubs,

rather than being a terminal for air transport activities ,omily be important logistics

and praluctionhubsthat meet the requirements of 21st centucpemerce and new
information systems and are highly dependent on time sensitivity and personalized
productgSit, 2004) It is also thought that a sifar impact of the first few decade$
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the invention of the container in the 1960s could be captured by thiapmweactof

cargo transport deployed close to the growing industrial and commercial markets.
Therefore, air cargbased logistichiubshave tle potential to be a center that can
trigger regional development by blending new technological developments such as
trade, emergency transportation servi€g§[ 0 philosophy and products produced in

many regions globally Y av a k., 2013)

Another important issue is the possibility that destructive innovations will have a
negative impact on air cargo volume®e of the deelopments thateed tdoe taken

into consideratin is that innovations such as 3D printer may cause a decreasgan
demandIn addition, passenger transport with fast and sustained growth rates has an
impact on air cargoWith the effect of decreasinflight prices, it is easier for
individuals to tavel to other countries for touristic purposd@he approach of
individuals to purchase products that are produced in that country and can be obtained
at affordable costs and to bring them to their awantry by adding to their own
baggage has emergethi s tr end, al s 00, mag havecadnegitiveu y &

impact on air cargo.

To summarize, the logistics sector is seen as one of the strategic sectors that directly
contribute to the competitivenes$ the countriesDespite the rapid development
trendsin recent years, it is still considered that its potential is not being used
sufficiently but its potential is increasing with the effect of technological
developmentsTherefore, investing in the laoglics sector should be seen as an
important opportunit for countries that want to gain an advantage in global
competition.It is foreseen that the air logistics sector, which has gained significant
momentum with the clustering approaches andti modaltransportation concepts
gaining importance in recent s and whose value has increased with speed
advantagemay have larger leaps in the coming yela@so be said thatevelopment
potential of air cargo transportatioms higher than alternative logistics sectors.
Countries may have signifint returns in the long term through evaluate these

opportunities in the global competition and devetbpir infrastructurefacilities.
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Furthermorethe SWOT analysis performed by IATA to show different aspects of air

logistics can be seen in thalowing table

Table2.3. SWOT Analysisf Air Cargo (IATA, 2015)

Strengths
- Speed
- Safety
- Security
- Reliability

- To be the most convenient mode
transportation for the countries that dat |
have a sea shore

- To be most suitable for longjstance
transport compared to alternatives

Weaknesses

- Lack of airport capacity

- Lack of waye competition

- Non-environmentalist perception

- Inadequate investment in modernization
adaptation and innotian

- Having a complex structure

- Excessive security restrictions

Opportunities

- Growth in ecommerce activities an
increasedlemand for fast delivery

- Free trade agreements

- Liberalization of the market

- Growth in economy and trade

- Globalizaton of production, distribution
procurement processes

- New logistics trends

- Investments to increase capacity

- Increase in urbanaion rates

Threats

- Fires that may occur during carg
transportation

- Irregular supply chain management

- Competition vith alternative modes ¢
transport

- Fluctuations in gasoline prices

- Terrorist actions and insufficient securi
requirements
- Increased
processes

- Trade protection

- Inadequate airport infrastructure

restrictions on airfreig

- Night restrictions fotogistics activities

Three different strategies are applied in terms of cargo airport in the world according

to the characteristics of the airport and the-o#tgion where they are locatedne of
these strategies is to organize global airports iganaviatiorcitiesas a global cargo

transpark.Global airports such as Schiphol, Frankfurt, CharlesGaellle, Seoul

Incheon, which are trying to build the main logistic centers of the global economy, are

the airports that best reflect this tremstanbu

global transpark due to lack of capacistanbul Airportcan be made one of the most

At at ¢r k Ai

important globatargo transpark the world with appropriate interventions.
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Table2.4. Top20 Airportsin The World According to Cargo Traffic Ranking (3)1

PLACE ICAO NAME COUNTRY CARGO TRAFFIC
CODE (TON)
1 VHHH Hong Kong Hong Kong 5.120.811
International Airport
2 KMEM Memphis International U.S.A. 4.470.196
Airport
3 ZSPD Shanghai Pudong China 3.768.573
International Airport
4 RKSI Seoul Incheon Republic of Korea 2.952.123
International Airport
5 PANC Ted Stevens Anchorag U.S.A. 2.806.743
International Airport
6 OMDB Dubai Interrational United Arab 2.641.383
Airport Emirates
7 KSDF Louisville International U.S.A 2.623.019
Airport
8 RCTP Taiwan Taoyuan Taiwan 2.322.823
International Airport
9 RJAA Narita International Japan 2.261.008
Airport
10 KLAX Los Angeles U.S.A. 2.209.850
Internatbnal Airport
11 OTHH Hamad (New Doha) Qatar 2.198.308
International Airport
12 WSSS Singapore Changi Singapore 2.195.000
Airport
13 EDDF Frankfurt Airport Germany 2.176.387
14 LFPG Charles de Gaulle France 2.156.327
Airport
15 KMIA Miami International U.S.A. 2.129.658
Airport
16 ZBAA Beijing Capital China 2.074.005
International Airport
17 GGG Guangzhou Baiyun China 1.890.561
International Airport
18 KORD Chicago O'Hare U.S.A. 1.868.880
International Airport
19 EGLL Londra Heathrow United Kingdom 1.771.342
Airport
20 EHAM Schiphol Amsterdam Netherlands 1.737.984
Airport
LTBA Kstanbul Turkey 1.281.186
Airport
*Compiled from ACI (Airports Counci l I nternati one

According to the table above which shows the world's 20 largest airports in terms of
annual cargo traffic in 2018, bpE20wthbul At
1.281.186 tons. According to these dat a,
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important global transpark airports in the sector such as Hong Kong, Incheon and

Frankfurt.

Another strategy is to become a global logistics center through rgslogistics

company. The best example of this is the relationship between FedEx and Memphis

logistics companies. With the new cargo facilities created as a result of FedEx's

deployment in Memphis, Memphis Airport has become a worldwide connection hub.

95%o0f the total cargo of Memphis Airport, which has been number one in world cargo

transportation for many years, is transported by FedEx. The Airport Master Plan is

al so prepared according to FedExb6s developm

developmat can be seen in the air logistics industry in Turkey.

The third strategy is the regional planning approaches developed in cities and airports
where these two strategiesnoat be implementedsuchplanning is cated out at
regional airports which are not globalhubsu e t o t he | i mixtpod t@r | ack
activities in such airports, the cargo business volume cannot be as much as at global
transpark airportsThis typeof planning, which is compatible with theconomic
dynamics of the citgr the region, can affect the mutual relationship between air cargo
and productionln order to expand and improve cargo operations at regional airports,
airport services are diversfi and studies are carried out for diffietr product
segmentd-Hdowever, these studies have not yet reached the level of making specialized
terminals as in the case of transpaiksthese airports, studies are carried out in
accordance with the regional@mmy and cargo development in harmonyhwihe

urban dynamics is tried to be directddlunich, Vienna, Brussels EasternMidland,

Lyon Saint Exupery, Nice, Helsinki, Liege airportsare examplesof suchregional

cargoairports.

ViennaAirport servesasthewarehous®f EasterrEuropearcountries andcontribute
regionaldevelopmenthroughtrying to improvethe exportationof the companiesn
the region While the Lyon region, where Lyon Saint Exupery Airport is located,

implementedhe Lyon Logistics developmenprogram,logisticsparksandbushess
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parkswere built aroundthe airport. In the fizavanteraMachelerVilvoordeo area,

where BrusselsAirport is located,thereare industrial, logistics and businesgarks
focusedon air cargo.Helsinki Airport continuesits effortsin this areaby creatirgy
fiHelsinki Aviapolisd which includesadvancedechnology,telecommunicatiorand
logisticsparks.The business and logistics parks around Munich Airport are supported
by advancedairgrounds.Copenhagen Airporti Or est aden Advanced
Business Log st i c s Cent er 01 @Sofid AnNpols eScieAce raqmo r t
Technology Parkstand out as very important partnerships in terms of c&ge.of

the most striking examples of regional aifgds the East Midland Airport in the UK,

with only 300,000 tonsf cargo per yeailhese airports, which generally do not have

a national and international central structure but compete with their marketing
strategies, make agreements with cargo carfegrspecial services and as a result of

these agreements theyespalize in certain subjects air cargo.

Munich, which had a small airport until 1992, is an important exaniglenich, saw

the airport and air cargo activities as a regional developmehiriche Bavarian
Development Plans and established a new Hirgad entered a very rapid growth
procesgBurghouwt, 2007)The development strategy in the Bavarian region is based
on the fastest and most cedtective relationship with globdusiness actord hat
strategy aims to develop an advanced technebzped ecoomy based on chemicals,
pharmaceuticals, machinery, computers, electronics, telecommunications, medical
and optical instruments, motor vehicles, advertising and media, desidn a
architecture, logistics, law, consulting, finance and insurance serViweairportalso
makes a significant contribution to the participation of goods produced in this

knowledge economy into the global trade cycle as soon as possible.

For the presdnonly IstanbulAirport from Turkey is likely to be a global cargo
transpark.However, there are many airports in Turkey that specializes in different
variety ofcargao Izmir Adnan Menderes, Ankara Esenboga and Antalya airports can

be important cargo airpts in different sectors within their regioraka Furthermore,
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this kind of development magccurat airports in Turkey's industrial area or in the

border airports

Table2.5. Turkey Airports Cargo Transportation Data (2018)D H MK )

1 LTBA Kstanbul At at 1.281.186 92,3%
2 LTFJ Kstanbul Sabi 70.411 5,1%
3 LTBJ Adnan Menderes 11.889 0,9%
4 LTAC E s e n ntefhaional 10.683 0,8%
5 LTAI Antalya 6.157 0,4%
6 LTAF Adana 3.177 0,2%

OtherAirports 5.121 0,4%
TOTAL 1.388.623 100%

According to 2018 data of DHMithereare cargo activitiesn 47 of the total 56

airports in Turkey. Only 13 of these 47 airports have cargo terminal area. As seen in

the table above, @irportsin Turkey draw attention in terms of cargo treffit is

remarkable that Istanbul Atak Airport has 92,3% offurkey total cargo traffic.

|l stanbul At at ¢rk Airport also ranks first

cargo transportation in Turkey.

2.4. Airport Concepts

Among several factors that have an impact on urban form, transport infrastructure has
always been one of the strongest determinants of urban |spatterns.
Transportation systems provideme of the crucial necessities of the urban aects
asconnetivity, accessibility, and interactiolmost each century has witnessed a
predominant or newly developed transportation technology that shapedsth For
example, starting from the very early civilizations, sea transportation was one of the
earliest €chnologies that has been discovered and used for carrying goods and people
over places. Accordingly, the greatest cities of the history locatedpwets where
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they have access to other places through sea transport. After the development of
railroad techologies, masses of people and goods have started to be carried on land
via trains. Its impact on urban spatial patterns can be observed as tiyemreeof
satellite cities. Especially in industrial cities, new towns started to emerge around
railroad stog where masses of workers were transported from their homes to the
working areas on daily basis. Then, development of automobile technologied cause
the spread of highways all over the places. When automobile became the predominant
way of commuting, the dxibility provided by the private car ownership urged people

to choose their living places far from the city centers and suburbs started to amerge
the new spatial forms$n the 21st century, globalization has become the primary trend
that affected mangspects of life. Countries have become much more dependent on
each other, especially for economic reasokBvement of people, products,
knowledge,and moneyis alsobemme more freely and faster than ever through
globalization.Thus, accessibility and oaectivity have become key characteristics
that affect the competitiveness of citi@sregions in that eraAir transportation and
airports hae become as the main providers of this accessibility and connectivity.
Today, airports have also becomeligtinctive and identifiable economic zone that

drives global tradendinfluences the development of urban areas.

The evolution of the airport areato a distinctive and identifiable economic zone
accelerated from the early 1960s with the arrival ddijetraft as the trigggFreestone

& Baker, 2011) Emergence of commercial jet aircrafts in the 1970s accelerated the
transportathn of goods among different regions of the gl@iaz & Ahmad, 2018)

From the 1970s ahthroughout the 1980s, airports started to be managed as private
busnesses (several were privatized) to counter the natural cyclical business constrains
or to maximize profits, airport managers started rapidly to diversify their revenue
sourcesThis trend led to significant transformations in the aviation world andsin it
commercial strategy and operations potentiating the emergence of modern aviation
infrastructuresin the later part of the 1980s and through the 1990s, globalization

accentuated the tnaformation of the airport as a potential centerpiece of an entire
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region while passengers, goods and services moving around the world through air
transportation are steadily increasing, contributing more and more to reinforce the

actual importance of aigets In the 1990s, globalization also reinforced the tendency

of conpanies to locate their operations near airports where in the recent world
economy, companies are more connected than
are not enough for business sess. In late 1990s, with the advent of internet and e

commerce, pragcts started to be delivered more quickly and companies need to be

€

fl exible t o attend t he consumer 6s needs anec

(Correia & Silva, 2015)

At the beginning of the 20th century, airports were seen as a component of the
transportation system, which should be installed in the outskirts of cities, t avoi
potential threats sin as air pollution and operational hazards to the host (R@seia

& Silva, 2015) At the end of the 20th century, it was realized that aigpwith
internationalaccessibility have become important attraction centers that direct urban
development. According to Robert Freestone, airports are no longer places where
planes just take off and land but have evolved into major business enterptises wi
spatial impacts anflinctional implications that extend deep into metropolitan areas.
He also states that airports have become vital functional nodes in the world economy
and the jousting for regional, national, and international competitivéRressstone,

2009) Similarly, Marcos Daniel states thadajor airports became an influence for
urban development and growth, a centerpiece on regional development and planning
due b its territorial, social asheconomic impact&Correia & Silva, 2015)American

urban economissociologist John Kasarda is also argued #uhtances in transport
technologiesare shapingirban spag. He also states that airports are shaping urban
space in the Zicentury much as highways did in thé"2@ntury, railroads in the 19
century, and seaports in theM@ntury(Freestone & Bake£011) Therefore, it can

be said tht the importance of airports has increased significantly in the 20th century
and that airports have become an important component of urbantl@agh the

effects of globalization
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Consequently, wh the increasing importana# the aviation sectomirport-oriented
development trendthat affects the spatial patterns of urban arbase emerged.

Literature on this issue mainly has been focused on understanding the interactions of
airports with the urban core amher parts of metropolitaplaces or regiondn

addition a great attention has begiwento understand the spatial forms developing

around this huge infrastructures (airports). "Airport RegiorRRbeseler,1971),

AAi rpor tAeCioty ogol i so0 (Kasararag @29®0OMgaf shn
2003), and A A0lQ aeeadhe mdjos acobptsavhidh were developed to
understand and define the spatial forms that emerged as a result of airport driven
development.In the following part aviation concepts based on airport otasl

development are explained in detail.
Airport Regions

Airport Regons Concept igienerated byroeseler in 1971t basically defines the
airport and a buffer area of 100 miles in diameter surrounding the aifperbuffer

areasubdivided into severdhnd use control zongs

71 Industrial uses, including airport amiyer transportation oriented industrial
uses

1 Airport related restricted commercial uses, including: offices, hotels and

motels, restaurants and minor retail establishments within offickotel

buildings

High-density residential uses

Retail commenal uses

Medium-density residential uses

Agricultural and lowdensity residential usgand

Agricultural and conservation uses.

=4 =4 4 -8 2
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According to the concept, there are different restorion each land use zon&ke

land use zoneare detailed inhte following table

Table2.6. Zones of Airport Region ConceRoeseler, 1971)

Name of the zone

Description of the zone

Industrial Zone

With the exception of incompatible uses, any industrial use mg
established in this zone which can meet the specificat
performance standards and urban design criteria prescribed. A
in compatible uses are: low intensity uses; unsightly usefrais
of residential and commercial uses, except certain indusiayed
services; etc.

Airport Related
Restricted
Commercial Zone

This zone represents a carefully selected group of land uses v
in the judgment of informed persons, constitutes ses/commonly
desired by the traveling public at or near major amminals.
Common retail uses will be excluded as principal uses, but m;
authorized as accessory uses within large office or hotel buildir

High-Density
Residential Zone

This is intewed to be a highise apartment zone with a possil
minimum buildhg height of six stories. Its application will |
limited, but should be effective. Proposed maximum density wi
35 dwelling units per gross acre with credits for open space.

Retail Canmercial
Zone

This is a somewhat conventional retail business tmeding to be
more exclusive than the ordinary district in view of severe de
restrictions relating to structures and to outdoor advertising.

MediumDensity
Residential Uses

This zone vill be used sparingly. It will permit all forms of dwellin
units wnder four stories. Townhouses, cluster developments
mobile home parks are included. Densities will not exceec
dwellings per acre, with credits for open space.

Agricultural and
Low-Density
Residential Zone

This zone will govern areas which will peamently remain a
uncontrolled, but guided open space. It will permit all custon
agricultural uses and rural ndarm residences on tracts of land 1
less than 40 acres in area andyfigelfsufficient as regards watg
and sewer service.

Agriculturaland
Conservation Zone

This classification is to be used primarily in the flptadns and in
areas characterized by steégpes or other natural features maki
urban or rural notiarm development undesirable. Residential u
are prohibited. It is nadnticipated that this zone be changed, ex
in situations where flood conditions, for example, have [
removed by public improvements.
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Airport City & Aerotropolis

Aerotropolis Concept igenerated byasarda in 2000. It basicallyetines an airport

and surrounding high density urban area. In other wé@sarda defines the airport
boundarieqinside the fenceas airport city, while the buffer zone surrounding the
airport(outside the fence$ defined as aetoopolis (Kasarda, 2008Airport city area
includes terminals, aprons, runways, multimodal facilities, offices, hotels, cargo, retail
and consumer serviceéserotropolis area includandustrial parks, freight forwarding,
logistics and distribution services, business parks, shopping ceeatgestainment
areas,meeting areaslodging areasThe components of Aerotropolis Concept are

given in the figure below.

INSIDE FENCE OUTSIDE FENCE
Airport City Value Added Broader Aerotropolis
A Consumer Services A
Shupplng Arcades @ Conference & Exhibition
Development

M Restaurants, Clubs, Leisure
Offices, Hotels, Cargo
Shopping Centers
Retail Development
Multimodal Taxi, Tram, Bus, Train
ultimoda Offices and Business Parks
Business Services
Terminal Logidticsand Freight Forwarding,
Terminal Infrastructure Distribution 3 PL'S, Flow-thru

Runways ;
Goods Processing Industrial Parks
<_ Additional Passengers & Cargo

Figure 2.4. The components of Aerotropolis Concéigasarda, 2008)

Lodging, Hotels

The Aerotropolis model is grounded in the fact that in addition to their core
aeronautical infrastructure and services, major airports have developeittaiy
nonaeronautical facilities, seods and revenue streams. At the same time they extend
their commercial reach and economic impact well beyond airport boundaries
(Kasarda, 2008)
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According to Kasarda, theage bur basic drivers of Airport Cities

1. Airports need to create new naeronautical revenue sources, both to compete

and to better serve their traditional aviation functions.

N

The commerci al

w

health and child day care.

sectorsSislelgndir sui t

Increasedjateway passengers and cargo traffic generated by airports.

4. Airports serving as a catalyst and magnet for landside business development.
The most common airside and landside airport city commercial activities
include: duty free shops restaurant and spettia retail, cultural and
entertainment attractions, hotels and accommodation, banks and currency
exchangespusiness office complexes, convention and exhibition centers,
leisure, recreation and fitness, logistics and distributionsipebles and cold
storage, catering and other food services, Free Trade Zones and Customs Free
Zones, golf courses, factory outlet stores, personal and family services such as

|/ Airport ‘.’5 AT =l=
\ Edge City Fs /’Sports, \ ¥ :
\ 3% \ Recreation, p t AR
iy e \and Special Use , s|? ‘p
= ~ P z| & 1 &
SR Se=e-- ~:— 2 i} 1
’ " \ =18 Green *
\B\usmess Parf '8 Y * 7Y E 2 San *
a ce ‘?‘Gvez-n“ g g D R
Space | g \ iIT Manufacturing \
fin] S
HEY
| ===
Tourist ~ P ~ o
Ex a
\eractions\l tery N J bt 3 B - E
F sty e L e M) [ o
~ = - —
/ \. b
R Core Airpo
'K ! Cente s
Mixed-use a / é&' ':5 I’ P % ‘
Residential ,’ =2 T / \ ik
. W L g L] /Bonded ixed-use
o\o9Y = \Esg =T : gt { Warg.housel Residential
S sz : € District
s1¢ g < L i | \ /
O\ ey o 3 |
‘(3’“0'1\0‘ @@ a uo: § 2 \\ //
o (.0“\ @ o 3 6 E s ¥ E Green
0“‘«\\(“\ & _I v |_ 3 ( Space
o W \: LA I N
w a8 @ 3 * E
atc 9 -
) ]

- ~ | and \

Logistics Park " |
and \

7 Distribution\
\ _Center _/

/” Medical & . ‘\:;::2':’:“"9
\ _ Wellness Clusters \ it ¥
~ o i (- Il
Ik
LN A =S °
= 7 Sports, \ Y
%, = ! Recreation \ <
te)s ) c
els ‘\ and Special Use,l @ ‘s
~ - =
S A
Residential o
=t N\ o |}
H ERNER 1 w
1 Green Py e
Space glo
2y | H I
1 M
Source: Dr. John D.Kasarda a | £ g <
© Aerotropolis Schematic 2 I e
2 4
g I v
2
2

. FreeTrade Zone /

= E -
o a4

1 &

E Gveen“

Space
I

4 gpons. i
! Recreation, '
« and Special Use,

{ Airport
Edge City

Figure 2.5. The scheme of the Aerotropolis Concégpasarda, 2008)
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Airport Corridor

Airport Corridor Concept is generated by Schaafsma ir82@®asically definesn
urban development area emerdegtween theirport and the city along the main
transportation routegirport corridor is a cluster with various production and service
centers, such aechnology production, logistics, food industry, offices, trade and
retail. This type of the developemt is one ofthe rapidly growing and can be
considered also asliaear type of the cityKrylova, 2016) In other words, it creates

an urban conurbation between the Airport City and the host city through the
developing of resicential, commercial, industrial, logistical and leisure areas,

structured along highways or railwaf@orreia & Silva, 2015)

technology production
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Figure 2.6. The scheme of the Airport Corridor Concélstylova, 2016)

Airea

Airea Concept igenerated bfchlaakin 2010. The Airedasically consist of various
fragmented islands of development within a certain space of opportunity in relation to
the airport(Schlaack, 2010)In other words, Airea is a fragmented and dispersed
developed area around the airport in a polycentric and metropolggCorreia &

Silva, 215). I n addition

clusters of airportelated developmeliEreesone & Baker, 2011)

, Fr eest oriscreta gpdtialBa k e r
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Airport
O

Figure 2.7. The scheme of the Airea Concépthlaack, 2010)

Schlaakexplains this concept by givirgn exampleFirstly, he states that the actual
spacen the region, which show an interaction in direct airport relation by influencing
the airport and beingfluenced by the airport need to be definkdsearch criteria on
that account are the proximity and accessibility regarding isochrone or distaace, t
development status by time and the marketing strategy regarding the.altport
component spaces toget form the Airea and could each be ranked by their airport

relation, airport focus and evaluated by their relation to each (&bbataack, 2010)

Airport " * \ \ 7

Figure 2.8. Schematic definition and rankiraf Airea componentéSchlaack, 2010)
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Secondlythe component parts of the Airaae analyzed by program, physical form
and stakeholder constellation in order to reveal inherent characteristics of the
component parts in corapison to each other and to the other case studies and to
further specifically characterize the overarching Air€hirdly, the interaction and
interrelation of the Airea components to the city and to the airport, between each other
and to their immediateicinity are explored in order tcharacterizalifferent types of
interaction in the Aireain the last step overarching types of interaction between
airport and city are defined and a typology of interaction is developed. In this regard
the doresaid types of interaction of airport and city like the symbiotic, the competitive,

the parasitic or the isated become evide(tbchlaack, 2010)

Interaction Network

Figure 2.9. Schematic interaction and interrelation of Airea compongubklaack, 2010)

39



40



CHAPTER 3

CURRENT STATUS OF CARGO TRANSPORTATION IN TURKEY AND
ISTANBUL

3.1.Air Cargo in Turkey

In recent years, development scenarios which mainly focus on production
organizations have begun to big change in accordance with rapid changes in
information technology. Nowadays goods and services are being to design in any
geographical region of the wdr produce in a different geographical region and
demand from elsewhere dhe world ( G¢ m¢ K ). In2p@rdllél with these
developments, only productidrased regional development scenarios have become
inadequate and the logistics activities have come to the forefront. In other words, the
logistics sector has become an important variable in regamadlopment scenarios

in recent years.

Especially in the last 25 years the logistics sector has gained substantial value. We can
obviously see that the logistics sector which has become one of the fastest growing
and the biggest sectors has significarpacts on the economic level of countries in

this time period. Hence many countries (especially developed countries) invest in
logistics sector to take advantage of the enormous potential of this sector. Similar to
these countries, logistics sector is nelga as one of the strategiectordor Turkey

in recent years. The sections dedicated to the logistics activities in important studies
such as the regional plans in recent years and the national logistics master plan work

in progress are among th@in examples showing the importance given to the sector.

The geographical location of the region, whether the existing infrastructure is
sufficient for logistics activities and qualification of future investments are the main

components of the developmaitthe logistic activities in a region. In addition to the
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production capacity and diversity of a region, it is also important that there are physical
areas where logistics activities can take place in that region. Interaction between these

physical areass also crucial for development of the logistic activities.

Today, there are important mega cities where logistic activities are concentrated. It is
seen that the main element of the concentration of these activities in these megacities
is the logisticsnfrastructure investments in these regions. One of the common features
of these megaities is that there are commercial areas that serve as a gateway from
their countries to foreign markets where international trade activities can take place.
An internatonal airport or an international port can be given as examples of such

physical areas.

Considering in terms of air cargo transportation, it can be said that the main element
of the development of air cargo activities in an area is the presence of ah\aitipo
internationally operating logistics facilities. However, just having such a physical
space is not enough to improve air cargo transportation in that area. Additionally, the
proximity of airport to the products that can be transporeagalbe of responding to
different needs arising from product range, whether integrated with alternative
transport methods, whether there is a free zone to host international trade activities in
the province, whether there is a logistics hub approach thahaa@ase the efficiency

of logistics activities are important elements for the development of air cargo
activities. In addition to having the required physical areas for the development of the
logistics sector, strategies for the realization of the intenattetween these areas are

also vital.

In terms of cargo transportation ifiurkey, although road and maritimeargo
transportation comes to the forefront, improvements are also seen in air and ralil
transportationAccording to the 208 data, the total ammt of road freight infurkey
is approximatelyp10million tons, the total cargo amount in portl&8 million tons
and the total cargo amount in railways is approximas€ynillion tons. The total

cargo amount imirportsis around M million tons.
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Table 3.1. Turkey Cargo Statistics (thousand tons)

Year Railway Seaway Airway Roadway

2013 51.481,4 384.930,8 738,4 435.938,3
2014 55.810,2 383.120,6 845,5 456.596,0
2015 49.789,4 416.036,7 904,8 480.34,6

2016 49.913,6 430.201,2 1.032,9 491.339,4
2017 N/A 471.173,9 1.256,2 506.080,0
2018 N/A 460.153,6 1.388,6 509.788,0

*Compiled fromMinistry of Transport andnfrastructuredatabase

Air cargo transportation iffurkey has a higher growth rate compar® alternative
transportation modes arttiere are many indicaits that Turkey has tremendous
potential for air cargo developmeniur key 6s sector al depth
development line, geographical location, havangefficient logistics structuréaving
significant logistics investments, being one of the importantersof attraction in its

region producing compatible products with air cargo transpoetthe indicators

which can be given as example fbat idea.Having important interational cargo

ports and airports in terms of cargctiaity are also important indicatorBased on

these it can be said that there is significant development potential in terms of air cargo
sector inTurkey. Therdore, it is useful to examine thégure below which shows

Turkey's logistics structure.

s

) 3 Sl
S5 B e N

Figure 3.1. Turkey Logistics MagThis figure is created by the author through usfigdMATPUM
database)
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Especially in recent years, tleerare important factors that could guide the
development of air logistics sector in Turkey. One of these factors is logistics hub
approach and it haseun to experience in Turkey in the 2000s. The number of
logistics hubs in Turkey have increased sigaifity in the last 10 years. As it can be
seen from the following table, 21 logistics hubs planned to made in Turkey. 8 of 21
logistics hubs started twperate and 6 of 21 logistics hubs are still under construction.
7 of 21 logistics hubs are in the tendegproject / expropriation phase. Efforts to
increase efficiency by intensifying logistics activities in these hubs are increasing day
by day. The biggst deficiency of logistics hub approach in Turkey in terms of air
logistics is to over focus on rail arsgaway transport. While the links between the
ports and railways are strengthened, the links between these areas and airports are not
given sufficienimportance. Considering the investments made for alternatives of air
cargo transportation in Turkey, lecomes increasingly difficult for air cargo
transportation to survive in this competitiofiherefore,significant leaps can be
experienced irair logistics sector through strengthening the links between logistics

hubs and airports.

Table3.2. Logistic centers iTurkeyand their operational statud CDD)

PLACE LOGISTICS HUB LOCATION OPERATIONAL
NAME STATUS
1 Hal kal e K snbuh 1
2 Kesek?®y Kz mi t 1
3 Go kkeooy Bal ekes 1
4 Hasanbey Eski keh 1
5 Uk a k U ek 1
6 Kakl ék Denizli 1
7 Gelemen Samsun 1
8 Te¢rkojlou Kahramanrt 1
9 Bozg¢yeék Bilecik 2
10 Kemal paka Kzmir 2
11 Kayacék Konya 2
12 Yenice Mersin 2
13 Pal and®ker Erzurum 2
14 Kars Kars 2
15 Yekil bayeée:l Kstanbu 3
16 Karaman Karaman 3
17 B o] apzrke? Kayseri 3
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Table 3.2continued
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Another importantdctor that can direct the development of the air logistics sector is

the free zong There ar@1 free zones which providing a modern investment area to

companies wishing to turn to foreign trade in Turkey. Proximity to thesezénees

may increase air ¢go activities at the airports. Considering there are small number

of free zoneshat play an important role in international commercial activitiesan

be said that the airports close to these free zones has an importanhgevamerms

of internatonal air cargo transportation.

Table3.3. Free zones iTurkeyand establishment years

PLACE FREE ZONE NAME LOCATION ESTABLISHMENT

YEARS
1 Mersin Mersin 1985
2 Antalya Antalya 1985
3 Ege Kz mir 1987
4 K's t aAnt bautAigpork Kstanbul / 1990
5 Trabzon Trabzon 1990
6 Kst. Traky Kstanbul/ 1990
7 Adana yumur Adana 1992
8 Kst Endg¢stri Kstanbul 1992
9 Mardin Mardin 1994
10 Samsun Samsun 19%
11 Avrupa Tekilrddaarjl 1996
12 Rize Rize 1997
13 Kayseri Kayseri 1997
14 Kz mir Kz mir 1997
15 Gaziantep Gaziantep 1998
16 T ¢ b FMAM K Kocaeli/Gebze 1999
17 Denizli Denizli 2000
18 Bursa Bursa 2000
19 Kocaeli Kocaeli 2000
20 Sakarkydu Kpe Sakarya 2007
21 Filyos Zonguldak 2011

* Compiled from the website of theiNistry of Economy.

45

t



Another factor that can improve air cargo transportation is the approach to reduce the
transportation costs by using more than one transportation methothei
transportation process of a product called rmibidal transportation. Estidhing a

strong conection between air transport and alternative transport methods such as
road, rail or maritime transport is seen as an important method to reduce transpor
costs. Multtmodal transportation methods are widely used in Turkey but there is
strong link between air cargo transportation and other alternative transport methods.
Therefore strong alternative transportation mode connections such asraiaaid

maritime are needed to improve multimodal transport activities at tsnpofurkey.

For example, trucks commonly used in road transport should be provided access to
the airport cego terminal and the cargo transported by road should be quickly
transferred to the airline transport system. Similarly, containers arriving lsheakl

be transferred to the airway transport system by establishing rail connection between
the port and th airport. In particular, the integration with the logistic hwisere all
transport types will be united in one center and selecting the mosbpaigpe
transportation method for the cargo to be transported, will have a direct positive

impact on this sategy.

Table3.4. Turkey Airports Cargo Transportation Data (208D H MK )

Place ICAO Code Airport Name Cargo Traffic  Percentage
1 LTBA Kstanbul At at 1.281.186 92,3%
2 LTFJ Kstanbul Sabi 70411 5,1%
3 LTBJ Adnan Mendees 11.889 0,9%
4 LTAC E s e n Intehnadional 10.683 0,8%
5 LTAI Antalya 6.157 0,4%
6 LTAF Adana 3.177 0,2%
OtherAirports 5.121 0,4%
TOTAL 1.388.623 100%

According to 2018 data of DHMithereare cargo actities in 47 of the total 56
airports in Turkey. Only 13 of these 47 airports have cargo terminal area. As seen in
the table above, &irportsin Turkey draw attention in terms ahnualcargo traffic. It

is remarkable that Istanbult®rk Airport has 92,3% of Turkey total cargo traffic.
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l stanbul Atat¢rk Airport also ranks fi
cargo transportation in Turkeirports in Turkey are clagged in terms of domestic

and internationatargo througtusing the classification method proposed by the FAA
(FAA divides the airports into four groups as big hub, middle hub, small hub and non
priority center according to their percentages in the totaual air cargo volume of

the country. Itis classifiedsa il ar ge hubo for areaer 1%
0.251. 00 %, Asmal-D. oo Hwd oDDOH centero
below).

Figure 3.2. Airports Classification in terms of domestiargo transportation by using FAA method
(This figure is created by the author through usfigMATPUMdatabase)

*1 refers to largédub 2 refers to mediurhuhb, 3 refers to smalhuh

According b the classification in terms of domestic cargo transportatalculated
for the country airports bthe method proposed by FAA, IstanAthtsrk, Istanbul
Sabiha Gokcen, Ankara Esenboga, Izmir Adnan Menderes, Antalya, Adana,

Gaziantep and Trabzoai r ports are <classified as

rs

fib

¢ar dak, Kayseri, S a msduVfan Ferdt Melennabparis aréla | at y

cl assifi ead hwsb ol miBatlman, Erzurum, - Kahr a
Bodr um, Konya, kanl eur fa AR,y aMuajnl, a HR4d laa

Erzincan and Mardin airports are cl assi
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Figure 3.3. Airports classification in terms of international cargo transportation by using FAA method
(This figure § created by the author through usMgM-MATPUMdatabase)

*1 refers to largédub, 2 refers to mediurhuhb, 3 refers to smaliuh

According to the clasBcation in terms of international cargo transportation calculated

for the country airports by the metthproposed by FAA, IstanbAlt a tardidstanbul

Sabiha Gokcea i r ports are classified as fAbig hubo.
classifieda s Ami ddl e hubo. Ankara Esenbo]j a, Ant a
classified as fdAsmall hubo. The Airpotgo ter mi n.
and ¢ uk u nrtare reot taken info consideration in evaluation due to insufficient

information.

One of the factors that can contribute to the development of air cargo activities in a

region is the capacity volume of airports. Capacity calculations differ according to t

technology used in the cargo terminal (manually / average technology / high

technology). The cargo terminal capacities of airports in Turkey was calculated using

the calculation method proposed by IATRepending on the level of automation,
IATAgenerd | y uses 5 tonnes/ mj for manu al oper at

technol ogy use an-techAully adtomatedesysterms). f or hi gh
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Table3.5. Airports having cargo terminal iffurkey andts capacities (tonnes)

- <'s ; ol o K
" o 0z < 2 22 =
W Ow 0SS « 2 @I 20
< o o w w o o d =
_| =< < < > W =D 2
o <2 OF < = < - TL<
1 Kstanbul 66.212  331.059 662.117 1.125.599
2 Ankara Es 12237 61184 122369  208.027
3 Kzmir Adna 10.603 53.015 106.030 180.251
4 Adana kak 9500 47.500 95.000 161.500
5 Bursa Yen 9460 47.300 94.600 160.820
6 K's Gf o - be“n' 8.000 44500  89.000  151.300
7 Antalya 7.382 36.910  73.820 125.494
8 Tekirdafj 4.350 21.750  43.500 73.950
9 Samsun ¢a 4110 20550  41.100 69.870
10 kanl eur f  3.260 16.300  32.600 55.420
11 lsparta 5 g 7.500 15.000 25.500

Demirel
12 Gaziantep 1000 5.000 10.000 17.000
13 Konya 345 1.723 3.445 5.857
*Compiled from YTMMATPUM database
As can be seen from the tabl abov e, Il stanbul At at ¢r k A

capacity with its 66.212 fncargo terminal area. Ankara Esenboga, Izmir Adnan
Menderes, Adana Sakirpasa, Bukenisehir, Istanbul Sabiha Gokcen and Antalya
Airports also stand out in terms of capacitighatheir cargo terminal areas of 7.000

m? and above. Due to the level of technology used in these airports is not fully known,
net capacity measurement could betmade. In addition, it is important to consider
that the insufficient capacity problem damsolved by improving the technology level
used at the airport instead of making additional terminals in the existing terminal

shortage.
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3.2. Air Cargo in Istanbul

In terms of cargo transportation in Istanbul, although road and maritime freight
transpotation comes to the forefront, improvements are also seen in air and rail
transportationAccording to the 208 data, the total amount of road freight in fdtal

is approximately’5 million tons, the total cargo amount in ports 4sillion tons and

thetotal cargo amount in railways is approximately 0.6 million tdree total cargo

amount inistanbulAt at ¢ tstanbwdShadb i ha G° k- en Amiignort i s ar

tons.

Table3.6. Istanbul City Cargo ftistics (thousand tons)

Year Railway Seaway* Airway ** Roadway

2013 506,2 51.117,8 666,7 58.445,4

2014 14,7 52.015,2 768,9 62.382,2

2015 13,3 46.883,5 841,6 64.206,4

2016 558,6 42.507,8 981,2 62.748,9

2017 N/A 46.286,3 1.202,9 69.923,7

2018 N/A 442132 1.351,6 74.595,8
*Seaway is the total amount ofports.st anbul Ambarl é&, Sili

** The total cargo data ¢étanbulA t a tanpdtstenbulS a b i h a aifpértk.- e n
*** Compled fromMinistry of Transport andinfrastructuredatabase.

Air cargo transportation in Istanbul has a higher growth rate compared to alternative
transportation modes arttiere are many indicats that Istanbul has tremendous
potential for air cargo devegbment. Istanbul's sectoratlepth and wealth, current
development line, presence of surrounding provinces with high economic
performance, hosting the vast majority of logistics activities in Turkey, having an
efficient logistics structure, being the masigortant center of attractn in Turkey are

the indicators which can be given as example for that idea. Based on these it can be
said that there is significant development potential in terms of air cargo sector in

Istanbul.

50



Figure 3.4. Turkey Road Volume Map and City Regidf¥sTM-MATPUM)

As it is seen from the above figure, Istanbul region is one of the most important city

region in Turkey. In addition to this region, when th&®road is opened, aweity

region may beccurredbetween lzmir and Istanbul. Therefore, it can be feaghat

Istanbul and its region will remain as one of the most important city regions where

transportation is concentrated. Istanbul is an important logistics rdtpoks to the

advantages of being in a strategically important locatibherefae, logistics

strategies to be implemented in Istanbul and its region are of great importance for the

development of the region.

LEGEND Others 2015 Traffic
Airports - Recommended HSR Volume Data

——— Reoommended Convsntional Line | ——— 0. 8678

......... HSR — 3678 - 19616
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Figure 3.5. Istanbul and Its Regions Mdphis figure is created by the author through usvigw
MATPUM database)
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As can be seen from the traffic volume data irfingre 3.5, it can be said that Istanbul

is a centerwhich hasstrong connections with its neighbor$Vhen thecargo
transporationin the region is examined, it is seen that maritime tranapontcomes

to forward Logistics activities are concentrated in the region due to having important
freight ports serving ietrnatonally and airports that are important in terms of cargo
activity. As it can be seen frorthe following table, 4 of 21 logistics center which

planned to made in Turkey are located in Istanbul and its relgisnt a n b u |

Kocael.i
Center is still under construction.s t

/ project / expropriation phase.

KlicsetAyel gssarted

anbul

O operate
Yekil bayer

Table3.7. Logistic ceters in Istanbul region and their operational sta{i€DD)

PLACE LOGISTICS CENTER LOCATION OPERATIONAL
NAME STATUS
1 Hal kal é Kstanbu 1
2 Kesek®y Kocaeli 1
3 Bozg¢yeék Bilecik 2
4 Yekil bayé Kstanbu 3

Operational

constructiono, 3 ref

Today, air cargo transportation is the most important transportatdein the region
after maritime transportit shows that air cargo activities are concentrated in the
region It is foreseen that significant improvements will be experienced inttbarajo

t he

transportation al

airport, which are planned to be built.

er s to

ong with

St atsaenfier sef &2 s o ¢ blegiticsudant@rs dndec

il ogistics

Table3.8. Free zones in Istanbul region aedtablishment years

centers

Boz {fy ¢k

PLACE FREE ZONE NAME LOCATION ESTABLISHMENT

YEARS
1 Kstanbul Ata Kstanbul 1990
2 Kst. Trak Kstanbul 1990
3 Kst Endg¢gstri Kstanbul 1992
4 Avrupa Tekird: 1996

/| Ergenel

5 T ¢ b FMAR K Kocaeli/Gebze 1999
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Table 3.8.continued

6 Bursa Bursa 2000
7 Kocaeli Kocaeli 2000
8 | Sakarya Kpe Sakarya 2007

* Compiled from the website of the Ministry of Economy.

8 of 21free zones whiclproviding a modern investmeateato companies wishing

to turn to foregn tradeare located in Istanbul and its regidinalso contributes to the
intensification of international trade in the regidstanbul Atagrk, Istanbul Sabiha
Gokcen,Tekirdag¢orlu and Bursa airports are located in the regibnan be said
thatthese airports have an advantageous position in terms of internatiocafggr
transportatiordue to their proximity to free zonds. addition, here is a free zone at
Isanbul Atat¢r k Airport titbhauld alsoche takerstic e s it
consideration thataving a free zone in airport areaaifacilitator factor in terms of

international air cargo operations at the airport.

Table3.9. Airports providing cargo service in Istanbuhd its region

PLACE AIRPORT NAME CARGO TERMINAL 2018 ANNUAL
AREA CARGO TRAFFIC
(M?) (TONS)
1| Kstanbul 66.212 1.281.186
2 | Kstanbul Sa 8.900 70.411
3 Bursa Yen 9.460 123
4 | Tekirdaj 4.350 704

*Compiled from DHMI database

As can le seen from the table above, there are 4 airports providing cargo services in
Istanbul anditsregiom.t 1 s s een t PAapbrt hbststa argeproportignt at ¢ r
of air cargo activities in the region thanks to its cargo terminal area and other
infrastructure facilities Although Istanbul Sabiha Gokcen Airport does not have as

much air cargo traffic as Atgtk Airport, it is one ofthe most important airports in

the country interms ofaircarg.ur sa Yeni Ke hi rarmonsddespiek i r da
their high cargo terminal capacities, have low volumes in terms of air cargo ftitaffic.

is foreseen that air cargo activities will irase significantly witlthe commencement

of cargo actiities atthe Istanbul Airport under construction in Istanbul, where air

cargo operations are currently the most intense in country.
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—T e | |40.543 303.924  336.136 49.915 39.472 35.879 25.076
=5 P I581iD26 1.358.617 1.578.457 791.697 941.710 1.167.059 1.326.521
Toplam 571.569 1.662.541 1.914.593 841.612 981.182 1.202.938 1.351.597

Figure 3.6. Air Cargo Statistic®f Istanbulby Years (tons)

*Compiled fromistanbul Atagrk and Istanbul Sabiha Gokcainports datbase

As can be seen from the graph above, Istanbul Air cargo has achisigrdfi@ant
growth curve in both domestic air cargo and international air cargo between 2012
2014 but eperienced a rapid decline between 2@045.Although Istanbul air cargo

has seen a significant decrease in the domestic line since 2015, it haststgrted

again in thanternationalline. Another point that can be deducted from graph is that
air carg has started to lose its competitive advantage in the domestic line but it started
to increase the competitive advantage in the international linecent yearsin
addition, it is seen thafrom the graph belowhis trend is not only experienced in

Istanbulbut also it experiencettiroughout the country.

3.500.000
3.000.000
2.500.000
2.000.000
1.500.000
1.000.000

500.000 /——\
0

2012 2013 2014 2015 2016 2017 2018

—T e | 84431 744,029 810.858 @ 101.447 81.587 75.254 52.807
=5 P [589{627 1.851.289 2.082.142 803.314 951.356 1.180.969 1.335.815
Toplam 624.058 2.595.318 2.893.000 904.761 1.032.943 1.256.223 1.388.623

Figure 3.7. Turkey CargoStatistics byYeass (tons)( D HMK))
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Considering that air cargo increases the competitive advantage in international carg

it is useful to examine the foreign trade statistics of the province closely.

90.000
80.000 ———

70.000

60.000

50.000

40.000 —
30.000 R
20000

10.000

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
e Demiryolu 783 532 500 647 672 631 612 501 382 386
== Denizyolu 33.138 22.340 22.254 28.744 30.976 40.433 42.369 38.704 38.162 43.080
Havayolu 8.951 8.350 6.072 6.483 19.394 10.505 11.489 14.519 15.260 14.328
Karayolu ' 28.097 22.704 23.289 24.621 24.708 26.394 26.963 22.644 21.796 22.046
==TOPLAM 73.504 55.540 53.149 61.434 76.621 78.719 82.048 77.010 76.072 81.455

Figure 3.8. Istanbul Export Data by Years and Transportation Typesil{ion) (TurkSta)

160.000
140.000
120.000
100.000
80.000
40.000
20.000
0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
e Demiryolu 1.805 1.195 788 & 1.000 786 1.135 685 735 687 501
== Denizyolu 64.160 42.813 54.391 72.210 70.447 82.745 83.969 73.115 68.951 76.606
Havayolu  13.759 8.787 10.772 16.425 18.622 27.949 19.369 15.218 18.203 28.804

Karayolu ' 28.849 23.421 27.077 28.413 25.390 27.078 25.452 23.463 23.159 24.812
== TOPLAM 111.31478.757 98.456 123.925119.602144.136136.022118.040116.097134.677

Figure 3.9. Istanbul Import Data by Years afidansportation Typess(million) (TurkSta)
As can be seen iRigure 3.8 and3.9, which show the distribution of foreign trade by
Istanbul's transporhodes the market share of air transport in foreign trade increased
between2008 and 2017n the same period, there has been a significant increase in
seawaytransport and an increase in road transpgRdilway transport with a low

volume has a stagnaiméend.
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According to these graphs, exports by @ansportationin Istanbul &hieved a
significant growth curve between 202012 but experienced a rapid decline between
20122013.0n the other hand, exports by &iansportationin Istanbul achieved a
significant growth curve between 2009 and 2013, but experienced a declinerbetwee
2013 and 2015Although exports and imports by anansportatiorhave started to
grow again since 2015, they have a lower magt@are compared to the seaway
transportation thtsstands out among the alternativ&sother issue that can be drawn
from these graphs is the developments seen in the alternatives of airline transportation
in Istanbul.In recent years, there has been a significant improvemesgamway
transport and aignificant decrease in road transptith the opening of the new
airport in Istanbul, it is estimated that air cargo transportation will becoore

competitive withseawaytransport.
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CHAPTER 4

AIR CARGO COMPLIANCE OF PRODUCTION AND CONSUMPTION OF
ISTANBUL

A study was conducted to analyze whether production potential in Istanbul suitable
for the development of air cargo transportation. A factoat tcan drive he
development of the air logistics sector is the structure of production and consumption

in the region where the airport serves.

Whether products import to or export from the region is compatible with air cargo is
an important factor thanay affect aircargo activities in the region. It is useful to

examine c¢closely Turkeyodos and I stanbul
potential impacts of that factor in the development of air cargo transportation in

Turkey and Istanbul scale.

4.1. Determination of Product Groups CompatibleWith Air Cargo in Turkey

Table4.1. Air Cargo Compliance of Imported and Exported Product Groupgauitkey

Sector Air Cargo Compliance
Foodproductsandbeverages Cixih
Fishery el
Clothing s
Textile products *x
Radio, television, communication equipmantl apparatus ki
Paperandpaper products *x
Leather, suitcase, malbag, saddlergndshoes *x
Agriculture andLivestock *x
Medical instruments; precision optical instrumeatsl clock s
Office, accountin@ndinformation processing machines *x
Printing and publishing; record, cassettic. *k
Motor vehiclesandtrailers *
Notelsewhere classified machineagdequipment £5
Furniture andnot elsewhere classified other products *
Chemicalsandproducts s
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Table 4.1. continued
Rubberandplastic products
Not elsewhere classified electrical machinandequipment

*

*

Electricity, gasand water
Recreational, culturabndsporting activities
Forestryandlogging
Coal, ligniteand peat
Other business activities
Other service activities
Crude oilandnatural gas
*** \Jery Compatible, ** Compatible, * Les€ompaible, X incompatible or very little compatibligt

Tobacco products *
Basic metal industry X
Metal goods industry (excluding machinarnyd equipment) X
Other transport material X
Other nonmetallic mineralproducts X
Coke, refined petroleum produasadnuclear fuels X
Quarrying andother mining X
Oresof metals X
Wood and cork products (except furniture); knitted goods | X
wicker
Wasteandscrap X
X
X
X
X
X
X
X

is organized into 4 categories considering the current situation and trends in the air cargo sector.)

The imported and exported product groupsTurkey was examined whether it is
compatible withair cago transportationAccordingly, it is seen that 18 of the43
product groups are compatible with air cargo transportation. In other words, there is a
potential for air cargo transportation in 18 product gsin Turkey.

4.1.1.Explanations of Product Groups Compatible With Air Cargo
Food products and beverages

Food products and beverages product group include botladuraile and relatively
durable productsAir cargo transportation isndoubtedly in the foreground in this
product group for longidtance transportation because of the low durability of this
product group and the fact that delivery processes need to be carried out.quickly
Therefore, air cargo demand is expected to inereaghe global trade market of the

food and beverage sectaows.
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Figure4.1. Turkey Export Value of FooBroducts andeverages by Years and Transportation
Modes($) (TurkSta)

Export value of food products and beverages product group by years and
transpotation modes shown in theggure above. Data of théigure compiled from
TurkStat Accordingly, the export of this product group with air transportlbaer

export values than alternative transportation modes such as seaway and roadway.
However, it is predicted that the share of air transport will increase significantly in the
following years thanks to the product group is highly compatible with airocarg
transportation

Fishery

Fisheryproduct group include both naturable angeristable products.Therefore,

the fishery product group is one of the most important product groups in need of air
cargo transportatiomlthough alternative transportationethods can be used in short
distances, it should be noted that air cargo transpant&ithe only transportation
method in long distances. The developments in the figemtor are expected to have

a multiplier effect in the air cargo sector as well.

400.000.000
300.000.000 Railway
200.000.000 =@ Scaway
L o Airway
100.000.000 \.\'-_._-_*_+ S - S
0 Roadway

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure4.2. Turkey Export Value bFisheryby Years and Transportation Mod@3 (TurkSta)
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Export value ofisheryproduct group by years and transportation modes shown in the
figure 4.2 Data of thefigure compiled fromTurkStat Accordingly, it is seen that
roadway transporationis at the forefront in the export of this product group. On the
other hand, it has been observed that air transportation has achieved a significant
growth trendin recentyears and has even reached close values setway
transporation. It is predicted that the share of air transport will incresageificantly

in the following years thanks to the product group is highly compatible with air cargo

transportation
Clothing

Clothingproduct group include durable produdibere are rany alternative transport
methods for transporting the clothingoguct grouplt should be said that air cargo
transportation has the potential to develop over long distances thanks to the increasing
demand of consumers for the realization of logistiascesses in the fastest way.
World trade, which grows and deepesmatially with the participation of more and

more countries, and fashion industitgmandsncreases the demand for air cargo.

12.000.000.000
10.000.000.000

8.000.000.000 Railway

6.000.000.000 —@— Seaway

4.000.000.000 Airway

2.000.000.000 Roadway
T

0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure4.3. Turkey Export Value o€lothingby Years and Transportation Mod@ (TurkSta)

Export value ofclothing product group by years and transportation modes shown in
thefigure above. Data of thigure compiled fromTurkStat Accordingly, the export
of this product group with air transport has lower export values than alternative
transportation modes such as seaway and roadiWway also important that air

transport has achieved a growth trend in recent yHasspredicted that thehare of
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air transportwill increase significantly in the following years thanks to the product

group is highly compatible with air cargo transportation
Textile Products

Textile productgroup include durable product§he development potential of air
cargo is mainly inthis type of durable product grouphere are many alternative
transport methods for transporting tietile product grougout share of air cargm

transport processes is increasing day by. dagreasing distances in the global

produdion process incres the demand for air cargo transportation.
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Figured.4. Turkey Export Value oTextile by Years and Transportation Mod@ (TurkStaj

Export value otextile product group byears and transportation modes shown in the
figure above. Data of thégure compiled fromTurkStat Accordingly, the export of

this product group with air transport has lower export values than alternative
transportatioomodes such as seayand roadwayft is predicted that the share of air
transport will increase in the following years thanks to the product group is compatible

with air cargo transportation
Agriculture and Livestock

Agriculture andLivestock product group includeon-durable products and time
sensitive products which need to be transported urgdnttpe first category, there
are live animals where the transportation cost is insignificant and price flexibility is

zera In the secod category, there are productsiias fruit, vegetables, cut flowers
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where speedand flight frequency gains importance instead of urgenroygistic
processes such as transportation management, insurance, storage are gaining
importancedue to both group & high risks for transportatiomhe demand to air

cargo transportationwhich has the fastest and safest transportation opportunity, is
increasing day by day in order to reduce thregh transportationisks. Thereforethe
developments in thagriculture and livestocgectorare expected to have a multiplier

effect in the air cargo sector as well.
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3.000.000.000

Railway
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Figure4.5. Turkey Export Value oAgriculture and Livestocky Years and Transportation Mo@®s
(TurkStaj

Export valueof agriculture and livestocgroduct group by years and transportation
modes shown in thdéigure above. Data of thdigure compiled from TurkStat
Accordingly, theexport of this product group with air transport has lower export
values tha alternative transportation modes such as seaway and rodtiveaglso
important that air transport has achieved a growth trend in recent fesumedicted
that the share @ir transport will increase in the following years thanks to the product

group is compatible with air cargo transportation
Paper and paper products

Paper and paper produgtoup include durable productBhere are many alternative
transport methods for transporting thaper and papegsroducs group There is a
significant poéntial of air cargo transportation in this product group due ¢o th
productgn this product group are generally have low weightlargk volumessair

cargo pricing is based on weight rather than volume, air cargo transportation becomes
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more economidafor large volume and low weight durable produdtkerefore, air
cargo demand is expected to increase as the global trade nfabegtaper and paper

productssector grows.
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0
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Figure4.6. Turkey Expat Value ofPaper and Paper ProdubtsYears and Transportation Mod@&s
(TurkSta)

Export value ofpaper and papgsroduct group by years and transportation modes
shown in theigure above. Data of thégure compiled fromTurkStat Accordingly,

the export of this product group with air transport has lower export values than
alternative transportatiomodes such as seaway and roadwaig predicted that the
share of air transport will increase in the following years thanks to tdwipt group

is compatible with air cargo transportation
Radio, television, communication equipment ané@pparatus

Radio, television, communication equipment and apparatus prgdogp include
durable productsThere are many alternative transport noeth for transporting the

radio, television, communication equipment and appamgtogp While dternative
transportation methods to air catgansportatiorstand out inproducts with low value

and low transportation risksar cargo transportation igererally preferred for
productswith high value and high transportation riskonsidering that the value of

the products in this product group increases with each passing day, it is expected that
the demand to air cargo transportation, which has the lotressportation risks

compared to alternativesyill increase in this product group over time.
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Figure4.7. Turkey Export Value oRadio, Television, CommunicatiorEquipment andApparatusy
Years andl'ransportation Modef$) (TurkSta)

Export value ofradio, television, communication equipment and appanatoguct
group by years and transportation modes shown ifighee above. Data of thiggure
compiled fromTurkStat Accordingl, the export of this product group with air
transport has lower export values tlsgawaytransportationlt is also important that

air transport has achieved a growth trend in recent ye@lisas approached the value

of exports by roagtay transportationlt is predicted that the share of air transport will
increase in the following years thanks to the product group is compatible with air cargo

transportation
Leather, suitcase, handbag, saddlery and shoes

Leather, suitcase, handbagaddlery and shoeproduct group include durable
products Increasing eeommerce sales of the products included in this product group
has a direct positive impact on cargo dem&mdilar to other durable product groups,
there are many alternative trangponethods for transpting leather, suitcase,
handbag, saddlery and shgesductgroup Especially tlere is a increasinglemand

for air cargo transportation @roducts with high value and higransportatiorrisks

in this product groupl herefore, air argo demand is expta to increase as the global
trade market of thkeather, suitcase, handbag, saddlery and ssemter grows.
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Figure4.8. Turkey Export Value of eather Suitcase HandbagSaddlery andshoesby Yeas and
Transportation Modeg$) (TurkSta)

Export value ofeather, suitcase, handbag, saddlery and ghroelsict group by years
and transportation modes shown infigere above. Data of thiggure compiled from
TurkStat Accordingly,the export of this product group with air transport has lower
export values than alternative transportatiardes such as seaway and roadvizaay

it is predicted that demand to airway transport will increase in the following years

thanks to that the produgroup is compatible with air cargo transportation.
Medical instruments; precision optical instruments ard clock

Medical instruments; precision optical instruments and cfookluct group include
both durable products and tirsensitivenondurable products which need to be
transported urgentlyThe demand for air cargo is increasingcases otirgency and
sensitivity. Air cargo is preferred especially for the transportation of medical supplies
where transportation costs are insignificant and pricebilgy is zero.On the other
hand,there are alternative transport methods for durabldymts.While dternative
transportation methods to air catgansportatiorstand out irnproducts with low value

and low transportation risksar cargo transpdation is generally preferred for
productswith high value and high transportation riskierdore, it is predicted that

air cargatransportatiorhassignificantpotential to develop in this product group.
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Figure4.9. Turkey Export Value oMedicallnstrumentsPrecisionOptical Instruments an@lock by
Years and Transportation Mod@ (TurkStaj

Export value oimedical instruments; precision optical instruments and ghoo#uct
group by yearand transportation modes shown infilgerre above. Data of thiggure
compiled fromTurkStat Accordingly, the export of this product group with air
transportation has highest export shares among all transportation nibdes.
importantthat air cargo transportation has the largest share tretigportation of this
product group which is highly compatible with air cardpis expected that air
transportation will maintaiits leading position in the transport of this product group

in the following years
Office, accounting and information processing machines

Office, accounting and information processing machines produmip include
durable productsThis productgroup includesalso high valueadded electronic
products, such as comptge which require special precautions to avoid damage
during transportThere are many alternative transport methodshisrproducgroup

While dternative transportation methods to air catgansportationstand out in
products with low value and lowansportation risksar cargo transportation is
generally preferred for productsvith high value and high transportation risks.
Considering that the value of the products in this product group increases with each

passing day, it is expected that the dedntmair cargo transportation, which has the
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lowest transpdation risks compared to alternativesill increase in this product

group over time.
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Figure4.10. Turkey Export Value oOffice, Accourting andinformationProcessingMachinesy
Years andl'ransportation Modef$) (TurkStaj)

Export value ofoffice, accounting and information processing machipexiuct
group by years and transportation modes shown in thefana. Data of theigure
compiled fromTurkStat Accordingdy, it is seen that aivay transportation is the
second after the roady transportation in the exporankingof this product group.
According to 2018 data, approximatebg0 million of exports wee made in this
product grouplt is predicted thatlemand to airway transport will increase in the
following years thanks to that the product group is compatible with air cargo

transportation.
Printing and publishing; record, cassette etc.

Printing and pblishing; record, cassette eforoduct group includdoth durable
products and timsensitive productsuch asiewspaper and magazindich need to

be transported urgentlyThe demand for air cargo transportation, which has the
possibility of faster and rore reliable transportation compared to its alternatives, is
generally seen in such tinsensitive products. However, it should be noted that the
demand for cargtransportatiormay also decrease due to the increased demand for

electronic vesions of the ppducts in this product group.
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Figure4.11 Turkey Export Value oPrinting andPublishing; Record,Cassette etdy Years and
Transportation Modeg$) (TurkSta)

Export value ofprinting andpublishing; record, cassette eproduct group by years

and transportation modes shown infilgere above. Data of thiggure compiled from
TurkStat Accordingly, the export of this product group with air spaort has lower
export valueghan alternative transportation modes such as seaway and roadway
Although approximately$36 million of exports were made in this product granp
2018.1t is predicted that demand to airway transport idrease in the following

years thanks tthat the product group is compatible with air cargo transportation

Motor vehicles and trailers

Motor vehicles and trailers produgtoup include durable product$his product
group is generally transported hiternative transport methods other tl@ncargo.
Air cargo has come to the fore in recent years as a transportation method for some
special and expensive product ord@ise developments inxury vehicle demandre
expected to havepositiveeffectto theair cargodemandas well Thereforejt can be

said that the air cargo sector has potential to develtps product group.
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Figure4.12. Turkey Export Value oMotor Vehicles andrailersby Years and Transportation Mesl
(%) (TurkSta)

Export value ofnotor vehicles and trailemoduct group by years and transportation
modes shown in thdéigure above. Data of thdigure compiled from TurkStat
Accordingly, the export of this product group with aiartsport has lower export
values than alternativeransportation modes such as seaway and roadivag
predicted that demand to airway transport will increase in the following years thanks

to that the product group is compatible with air cargo trangpamta

Not elsewhere classified machinery andggiipment

Not elsewhere classified machinery and equipment progiteip include durable
products There are many alternative transport methodshiisrproducigroup As air
cargo pricing is based on weighther than volume, air cargo transportation bee®
more economical for large volume and low weight durable proddetsceair cargo
transportationmay be preferred in somlarge volume and low weighproducts
included in the product grouphe ircrease of speed factor importance in international
trade isalsoexpected to have a positive effect to air cargo denmaridis product

groupas well.
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Figure4.13. Turkey Export Value oNot Elsevhere Classified Machinegnd Equipmenby Years
and Transportation Mod€$) (TurkStaj

Export value ohot elsewhere classified machinery and equipmesduct group by

years and transportation modes shown irfithee above. Data ahefigure compiled

from TurkStat Accordingly, the export of this product group with air transport has
lower export values than alternative transportation modes such as seaway and
roadway It is predicted that demand to airway transport wdtease irthe following

years thanks to that the product group is compatible with air cargo transportation

Chemicals and products

Chemicals and productgroduct group includéoth durable products and time
sensitive products which need to be transgbrurgenty. This product group is
generally transported by alternative transport methods other than air Thege.are

very strict controls for transportation of chemicals in air transportation because of
chemicals are considering as dangerous gdodsisport okuch dangerougoodsby

air is permitted only under spec@dsesand under certain circumstancé&berefore,

chemicals and products are a product group with limited air cargo potential.
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Figure4.14. Turkey Export Value o€hemicals and Produdby Years and Transportation Mod&3
(TurkStaj)

Export value ofchemicals and produgroup by years and transportation modes
shown in thefigure above. Data of thégure compiled fromTurkStat Accordingly,

air transport in this product group has an increasing trend over thebyetrs export

of this product group withair transport has lower export values than alternative
transportation modes such as seaway and roadWway predcted that demand to
airway transport will increase in the following years thanks to that the product group

is compatible with air cargo trapartation

Furniture and not elsewhere classified other products

Furniture and not elsewhere classified otvductsgroup include durable products
There are many alternative transport method#iismproducgroup While dternative
transportation methods to air catgansportatiorstand out inproducts with low value

and low transportation risksar cargo transportation isgenerally preferred for
productswith high value and high transportation risks. the speed factor becomes
more important in international trade, especially over long distances air cargo demand

will increase in this product group.
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Figure4.15. Turkey Export Value oFurnitureand Not Elsewher€lassified Other Productsy Years
and Transportation Mod€$) (TurkStaj

Export value offurniture and not elsewhere classified atlproductgyroup by years
and transportation modes shown infilgere above. Data of thiggure compiled from
TurkStat Accordingly, the export of this product group with air transportation has
highest export shares among all transpatatnodeslt is important that air cargo
transportation has the largest share in the transportation of thiagdrgroup which

is lesscompatible with air cargdt is expected that air transportation will maintas

leading position in the transport tfis product group in the following years

Rubber and plastic products

Rubber and plastic productgroup include durable product3here are many
alternative transport methods fihiis producigroup As air cargo pricing is based on
weight rather tharvolume, air cargo transportation becomes more economical for
large volume and low weight durable prothiélence air cargtransportatioomay be
preferred in soméarge volume and low weightroductsincluded in the product
group However, it is expectechat the demand to air cargo transportation will be
limited due to the high transportation costs and t@ks in transportation of these

products.
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Figure4.16. Turkey Export Value oRubberand Phstic Productby Years and Transportation Modes
() (TurkSta)

Export value ofubber and plastic produagsoup by years and transportation modes
shown in thefigure above. Data of thégure compiled fromTurkStat Accordingly,

the eport of this product group with air transport has lower export values than
alternatve transportation modes such as seaway and roadthgughit is predicted

that demand to airway transport will increase in the following years thanks to that the

produd group is compatible with air cargo transportation

Not elsewhere classified et#rical machinery and equipment

Not elsewhere classified electrical machinery and equipmetuctgroup include
durable productshere are many alternative transportinogls forthis producgroup

While dternative transportation methods to amrgo transportationstand out in
products with low value and low transportation risks cargo transportation is
generally preferred for productsith high value and high tr@portation risks.
Therefore, the value of the products to be transportedjdheery distance of the
products and fast delivery demands in this product group affect the demand to air

cargo transportation for the transportation of these products.
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Figured4.17. Turkey Export Value oNot Elsewhere Classified Electrical Machinend Equipment
by Years and Transportation Mod@s (TurkSta)

Export value ohot elsewhere classified electrical rhawery and equipment product
group by years and transportation modes shown ifighee above. Data of thiggure
compiled fromTurkStat Accordingly, air transport in this product group has an
increasing trend over the yeabsitthe expor of this product group with air transport

has lower export values than alternative transportation modes such as seaway and
roadway It is predicted that demand to airway transport will increase in the following

yearsthanks to that the product group istgaatible with air cargo transportation

Tobacco products

Tobacco productgyroup include durable product§here are many alternative
transport methods fahis producgroup As air cargo pricing is based areight rather
than volume, air cargo transpatibn becomes more economical for large volume and
low weight durable productslence air cargtransportatioomay be preferred in some
large volume and low weiglptroductsincluded in the product grouploweva, it is
expected that the demand to air cangmsportation will be limited due to the high
transportation costs and low risks in transportation of these products.
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Figure4.18. Turkey Export Value oTobacco Productsy Years and Transpottan Modes($)

(TurkStaj

Export value otobacco productgroup by years and transportation modes shown in
thefigure above. Data of thegure compiled fromTurkStat Accordingly, the export
of this product group with air transport héower export values than alternative

transportation modes such as seaway and roadddyough it is predicted that

demand to airway transport will increase in the following years themkbkat the

product group is compatible with air cargo transpaotati

Table4.2. Turkey Air Cargo Transportation Compatible Import and Export Product Groups Foreign

Trade Statistics, 2@L($) (TurkSta}

Sector Air Cargo Exports Imports
Compliance

Food produts and beverages ok 11.156.030.67z  4.620.441.99¢

Fishery rrx 485.591.843 50.893.220

Textile products *x 14.723.314.10¢  4.841.336.791

Clothing *x 12.647.529.977  1.589.766.51C

Agriculture and Livestock
Paper and paper piucts
Radio, television, = communicatic
equipment and apparatus

Leather, suitcase, handbagaddlery
and shoes

Medical instruments; precision optic
instruments ad clock

Office, accounting and informatio

processing machines

**
**

*%*
*%*
*%*

*%*

75

5.522.502.902
2.310.046.20C
1.839.130.32¢

1.277.859.32¢€

988.149.337

159.796.400

9.195.136.78¢
3.804.365.667
7.104.768.04¢

994.562.560

5.178.879.054

2.363.297.194



Table 4.2 continued

Printing and publishing; record
cassette etc.

Motor vehicles and trailers

Not elsewhere classified machinery a
equipment

Chemicals and products

Furniture and not elsewhere classifit
other products

Rubberand plastic products

Not elsewhere classified electric
machinery and equipment

Tobacco products

OTHERS

GRAND TOTAL

is organized into 4 categories considering the current situation and trends in the air cargo sector.)

As canbe seen from the tabl#bove the sectors with the potential for air cargo

transportation

total export value an&6,7% of total import value are compatible with air cargo
transportatn. With the developments in the air cargo sector in the coming years, it is
seen that there is a significant potential for air cargo transportation in these sectors.
The high trade volume of the product groups that are highly compatible with air cargo

canbe considered as an important advantage for air cargo transportatiokey.Tur

**

*

*

X

ar e

al

151.809.242

28.000.858.382
15.135.009.84¢

9.361.262.801
7.650.905.77C

7.522.228.95€
5.831.525.057

626.686.999
42.440.375.311
167.920.613.45¢

Sso i mporta#amosectors

209.143.094

17.532.897.342
19.025.808.09z

33.412.380.53¢

3.

4.
8.

018.111.03¢

778.135.80C
507.789.87¢

164.704.144

96.654.676.73¢
223.047.094.48:
*** \Jery Compatible, ** Compatible, * Less Compatible, X incompatible or very littienpatible(lt

Table4.3. TurkeyExport Distribution Accordingo Transportation Modesf Product Groups
Compatiblewith Air Cargo Transpatation, 2018(TurkStaj

Sector Air Cargo

Compliance Railway Seaway Airway Roadway
Food products and beverages *kk 0% 60% 1% 39%
Fishery il 0% 17% 15% 67%
Textile products *x 0% 55% 4% 41%
Clothing ** 0% 41% 12% 46%
Agriculture and Livestock *x 0% 52% 2% 46 %
Paper and paper products *x 1% 56 % 1% 43%
Radio, television, communicatic *x 1% 71% 12% 16%
equipment and apparatus
Leather, suitcase, handbag dstery *x 0% 44% 11% 45%
and shoes
Medical instruments; precisior *x 0% 29% 38% 33%

optical instruments and clock

76

n



Table 4.3 continued

Office, accounting and informatio *x 0% 16% 35% 48%
processing machines

Printing and publishing; record *x 0% 31% 21% 48%
cassette etc.

Motor vehicles and trailers * 0% 85% 1% 14%
Not elsewhere classified machine * 2% 64% 4% 30%
and equipment

Chemicals and products * 0% 60% 8% 31%
Furniture and not elsewhere * 0% 22% 60 % 18%
classified other products

Rubber and plastic products * 1% 59% 1% 39%
Not elsewhere classified electric * 2% 64 % 4% 30%
machinery and equipment

Tobacco products * 5% 59% 4% 32%
Total of All Sectors 0% 63% 8% 28%

*** \Jery Compatible, ** Compatible, * Less Compatible, X incompatible or very little compafible

is organized into 4 categories considering the current situatid trends in the air cargector.)

Export distribution according to transportation modes of product groups compatible
with air cargo transportatiois shown in the table above. Accordingixports by air
cargo transpoation rates in mangroduct groups compatible with air cargo in Turkey

is low. On the other handhé high share of air transport some products group is
also remarkableFurniture and not elsewhere classified other products, medical
instruments; precien optical instrumeis and clock, office, accounting and
information processing machines, printing and publishiiighery and clothing
product groups aramongthe product groups with a high air transportation share.
According to 2018 data, only 8% ofl @roducts were expted by air transpoation
Although the results seem to be negative, there is a signifmaential for the
development of air cargo transportation in product groups compatible with air cargo.
Food products and beveragesstile praducts andagriculture andlivestock product
groups are among these product groups with high compatibility with air cargo
transportation and low export values by airway transportatidrerefore, the
development of infrastructure facilities at internatioa&lports such as tanbul
Airport for product groups compatible with air cargo transportation may occur major

leaps in exports with air cargo transportation.
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4.2.Determination of Product Groups CompatibleWith Air Cargo in Istanbul

Table4.4. Air Cargo Compliance of Imported and Exported Product Gsomgstanbul

Sector Air Cargo Compliance
Food products and beverages roxk
Fishery rokk
Clothing *x
Textile products *x
Radio, television, communication equipment and apparatus *x
Paper and paper products *x
Leather, suitcase, handbag, saddlery ahoes *x
Agriculture and Livestock *x
Medical instruments; precision optical instruments and clock *x
Office, accounting and information processing machines *x
Printing and publishing; record, cassette etc. *x
Motor vehicles and trailers *
Notelsewhee classified machinery and equipment *
Furniture and not elsewhere classified other products *
Chemicals and products *
Rubber and plastic products *
Not elsewhere classified electrical machinery and equipment *
Tobacco products *

Basicmetal industy
Metal goods industry (excluding machinery and equipment)
Other transport material
Other nonmetallic mineral products
Coke, refined petroleum products and nuclear fuels
Quarrying and other mining
Ores of metals
Woodand cork productgexcept furniture); knitted goods like wick
Waste and scrap
Electricity, gas and water
Recreational, cultural and sporting activities
Forestry and logging
Coal, lignite and peat
Other business activities
Otherservice activities
*** \/ery Compatible, ** Compatible, * Less Compatible, X incompatible or very little compafible

XXXXXXXXXXXXXXX

is organized into 4 categories considering the current situation and trends in the air cargo sector.)

When the imported anelxported product groups in éstbul are evaluated in terms of

air cargdransportationit is seen that 18 of the 33 product groups are compaiithie
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air cargaransportationin other words, there is a potential for air cargo transportation

in 18 produt groups.

Table4.5. Istanbul Air Cargo Transportation Compatible Import and Export Product Groups
Foreign Trade Statistics, 281%) (TurkStaj

Sector

Food products and beverages
Fishery

Clothing

textile products

Radio, television, communicatic
equipment and apparatus

Paper and paper mducts

Leather, suitcase, handbag, saddle
and shoes

Agriculture and Livestock

Medical instruments; precisiol
optical instruments and clock
Office, accounting and informatio
processing machines
Printing and publishing;
cassette etc.

Motor vehicles and trailers
Not elsewhere classified machiy
and equipment
Furniture and not
classified other products
Chemicals and products
Rubber and plastic products

Not elewhere classified electrice
machinery and equipment
Tobacco products

OTHERS

GRAND TOTAL

record

elsewher

Air Cargo
Compliance

**k%k
*k%k
*%*
*%*

*%*

*%*

**

**

**
**

**

*

*

X

Exports

2.984002.045

34.272.206
9.849.012.06C
6.737.779.35S
1.658.185.431

1.247.910.267
844.545.446

686.292.269
491.574.653

116.499.729
90.216.349

14.242.771.98¢
8.093.194.64C

4.889.275.43C
5.316.735.344
3.605.949.561
2.597.834.472

249.832.743
21.177.802.92¢

Imports

2.173.704.52C

44.562.654
1.468.528.17¢
2.997.736.973
4.513.118.24¢

2.304.521.862
878.259.059

2.254.935.967
3.121.923%75

2.159.460.891
157.219.566

12.149.820.13¢
11.239.565.66(

2.115.797.372
19.419.357.57(
3.111.831.88C
4.794.300.853

35.290.043
45.489.485.06¢

84.913.686.921 120.429.420.07
*** \/ery Compatible, ** Compatible, * Less @mpatible, X incompatible or very little compatilfle

is organized into 4 categories considering the current situation and trends incirg@isector.)

As can be seefrom thetable abovethe sectors with the potentifdr air cargo

transportation are also important sectors in terms of foreign tistdebul’'s %,1% of

total export value and 626 of total mport value are compatible with air cargo

transportationWith the developments in the air cargo sector in thmiog years, it is

seen that there issgnificant potential for air cargtvansportatiorin these sectors.
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The high trade volume of the prodggroups that are highly compatible with air cargo

can be considered as an important advantage for air targportationin Istanbul

Table4.6. Shares of Istanbul Air Cargo Compatible Import d@port Products in Turkey's Foreign
Trade, 208 (TurkStaj

Share of Istanbul  Share of Istanbul

exportin TR imports in TR
Sector Air Cargo export imports
Compliance  (same product (same product
group) group)
Food products antieverages okk 26,7 47,0
Fishery *rk 7,1 87,6
Clothing i 779 92,4
textile products *x 45,8 61,9
Radio, television, commigation *x 90,2 63,5
equipment and apparatus
Paper and paper products *x 54,0 60,6
Leather, suitcase, handba 3 66,1 88,3
saddlery andhoes
Agriculture and Livestock x 12,4 245
Medical instruments; precisiol LS 49,7 60,3
optical instruments and clock
Office, accounting and informatio *x 72,9 91,4
processing machines
Printing and publishing; record *x 59,4 75,2
cassette etc.
Motor vehicles and trailers * 50,7 69,3
Not elsewhere classified machine * 53,5 59,1
and equipment
Furniture and not elsewhere * 63,9 70,1
classified other products
Chemicals and products * 56,8 58,1
Rubber and plastic products * 47,9 65,1
Not elsewhere classified electric * 445 56,4
machinery and equipment
Tobacco products * 39,9 21,4

*** \Jery Compatible, ** Conpatible, * Less Compatible, X incompatible or very little compaftble

is organized into 4 categories consideringdheent situation and trends in the air cargo sector.)

The tableaboveshows the Isaresof Istanbulair cargo compatiblemport and export
products in Trkey's foreign tradeMost of the sectors with highotential for the air
cargo sector have a share of 10% or more in export vebieslarly, most of the
sectors with high potential for theraiargo sector have a share2006 or more in

importvalues
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For example, radio, television, communicatiequipment and equipment sector in
Istanbulhas 90.2% export share of the Turkegxport shareAccording to table
consi der abl e s teigmrtmade adtivities,uwhikhecgnipatiblef vath air
cargo transportation, take place in Istanbul.

It can ke said that manproduct groups which are highly compatible with air cargo
transportatiorand have a high share in the country in terms of foreige tesllocated
in Istanbul.Thereforejt canalso be said that there is a significaotentialin terms

of air cargatransportationn Istanbul.

Table4.7. IstanbulExport Distribution Acording to Transportation Modes of Product Groups
Compatible with Air Cargo Transportation, 20{BurkStaj

Sector Air Cargo

Compliance Railway Seaway Airway Roadway
Food products and beverages *xk 0% 67% 2% 31%
Fishery rkk 0% 57 % 17% 26%
Textile products *x 1% 42% 5% 52%
Clothing ** 0% 39% 13% 48%
Agriculture and Livestock *x 0% 59% 5% 35%
Paper and paper products *x 1% 59% 1% 39%
Radio, television, communicatiol *x 1% 78% 6 % 16%
equipnent and apparatus
Leather, suitcase, handbal *x 0% 38% 13% 49%
saddlery and shoes
Medical instruments; precisiol * 0% 24% 42% 34%
optical instruments and clock
Office, accounting an( *x 1% 17% 27% 56%
information pra@essing machines
Printing and publishing; record *x 1% 36% 10% 54%
cassette etc.
Motor vehicles and trailers * 0% 90% 0% 10%
Not elsewhere classifie * 3% 70% 3% 25%
machinery and equipment
Chemicals and products * 0% 54% 11% 35%
Furniture and not elsewher * 0% 11% 81% 8%
classified other products
Rubber and plastic products * 0% 58% 1% 40%
Not elsewhere classified electrici * 0% 50% 5% 45%
machinery and equipmen
Tobacco products * 0% 48% 6 % 46%
Total of All Sectors 1% 61% 12% 26%

*** \/ery Compatible, ** Compatible, * Less Compatible, iIKcompatible or very little compatiblgt

is organized into 4 categosi€onsidering the current situation and trends in the air cargo sector.)
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Undoubtedly, exporbriented investmentibstantially contribute to thgevelopment

of a region. Therefore, it is useful to give importance to expoented air cargo
activities. Export distribution according to transportation modes of product groups
compatible with air cargo transportatia® shown in the table&.7. Accordingly,
exports by air cargo transportation rates in many product groupgatible with air
cargo inlstanbulis low. On the other handhé high share of air transport some
products group is also remarkableurniture and not elsewhere classifiethey
products, medical instruments; precision optical instruments and cldfi&e, o
accounting and information processing machifisBery and clothing product groups

areamongthe product groups with a high air transportation share.

According to 2018 dta, only12% of all products were exported by air transpboin

in Istanbul.Although the results seem to be negative, there is a significaential

for the development of air cargo transportation in product groups compatible with air
cargo.Food poducts and beverage®xtile products andgriculture andivestock
product goups are among these product groups with high compatibility with air cargo
transportation and low export values by airway transportatidrerefore, the
development of infrastature facilities at Istanbul Airport for product groups
compatible with air cayo transportation may occur major leaps in exports with air
cargo transportation.

4.3. Strategic Product Groups CompatibleWith Air Cargo in Istanbul

Each product grougompatible with aircargo transportatiomnay be considered
important, but different proau groups may come to the fore according to the strategy
to be determinedlhe product groups compatible with eargo transportatiooan be
examined with 3 importandifferent strategiesin other words, tsategic product

groupsin terms of air cargo ansportatiortan be categorized into three groups

1) Prominent product groups that compatible with air cargo transportation

according tdstanbub export data
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2) Product groups with current account defitiat compatiblewith air cargo
transportdon according tdstanbub s f or ei gn trade dat a
3) Product groups that may not be produced or consumed in the country but which

have enormous air casglemand potential

4.3.1.Prominent Product Groups That Compatible With Air Cargo
Transportation According to Istanbul6 Export Data

Products groups compatible with air cargansportation that currently being mostly
exported in Istanbul can be evaluated in this category. The substantial trarfisport o
these products at present indicates that there is the necessary infrastructure and
expertise to transport that product grouplstanbul. Considering from air cargo
transportation perspective, the share of air cargo transportation in expibeshase
prominent products groups is significabtevelopingpossibilitiesfor transporting

these product groupsith air transportatioms an important strategy that can increase
both the welfare of producers and the demand for air cargo transport. However, it
already may be reached at saturation levels and the potential for deveiapthese
product groups may be lown addition, prodct groups being transported can also be
low value added product groups and transporting these product groups may not have
significant economic contribution to the countfop 10 product groups contze

with air cargo transportation in Istanbul and ghairair transportation in these product

groups are given in thiellowing table

Table4.8. Foreign Trade Statistics dfop 10Product Groups Compatible with Air Cargo
Transportationin Istanbul| 2018 §) (TurkStat)

Sector Air Cargo Exports Share of Air
Compliance Transportaton
Motor vehicles andrailers * 14.242.771.98¢ 1%
Clothing *x 9.849.012.06C 12%
Not elsewhere classified machinenr * 8.093.194.64C 4%
and equipment
Textile products *x 6.737.779.35¢ 4%
Chemicals and products * 5.316.735.344 8%
Furniture and noelsewhere * 4.889.275.43C 60%
classified other products
Rubber and plastic products * 3.605.949.561 1%
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Table 48. continued

Food products and beverages Fokk 2.984.002.04& 1%
Not elsewhere classified electrical * 2.597.834.472 4%
machinery and equipmen

Radio, television, communication *x 1.658.185.431 12%

equipment and apparatus
*** \/ery Compatible, ** Compatible, * Less Compatible, X incompatible or very little compafible

is organized into 4 categories consideringdtreent situation and trends in the air cargo sector.)

Accordingly,furniture and not elsewhere classified other products, clothing and radio,
television, communication equipment and apparatus product groups are the product
groups with éhigh air transportation sharelowever,the share of air cargo transport

in the export of these prominent product groups is mostly Adthough the results
seem to be negative, there is a signifiqaotential for the development of air cargo
transportatn in these prominenproduct groups compatible with air cargéood
products and beveragesoduct groupand textile productsggroup areamong these
prominentproduct groups with higlsompatibility with aircargo transportation and
low export values by airway transportatiomherefore, the development of
infrastructure facilities at Istanbul Airport for these prominent product groups
compatible with air cargo transportation may occujomé&aps in exports ith air

cargo transportation.

4.3.2.Product Groups With Current Account Deficit and Compatible With Air

Cargo Transportation Accordingtol s t a nHoreignd@mde Data

Products groups with current account defialhd compatible with air cargo
transportation in Istanbul can be evaluated in this catedwy current account deficit
basically means that the value of goods and services imported exceeds the value of
goods and services exportdd.addition, he current account deficit is one of theima
factors that adversely affect a country's econorhgrefore, it is important to develop
opportunities for both production and transportation of these product groapiein

to reduce current account deficiln this context,developirg possibilities for
transporting product groupsith current account deficiand compatiblewith air
transportations an important strategy that cdacrease the cumeaccount deficit of
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the I stanbul and it al so Iltcanaldincrebsebotte t o
the welfare of producers and the demémdir cargo transpaation. In addition,the

share of air cargo transportation exportsof theseproducts groupsvith current
account deficiis significant.Top 10 product groupgvith current account deficand
compatible with air cargo transportation in Istanbul and share of air transportation in

these product groups are given in tbibowing table.

Table4.9. Top 10 Product Groupwith Current Account Deficiind Compatible with Air Cargo
Transportation in Istanbul, 201@ urkStat)

Air Current Export Share

Sector Cargo Account of Air

Compliance Deficit ($) Transportation
Chemicals and products * 14.102.622.22¢ 11%
Not elsewhere classified machinen * 3.146.371.02C 3%
and equipment
Radio, televisiongommunication *x 2.854.932.814 6 %
equipment and apparatus
Medical instruments; precision *x 2.630.348.922 42 %
optical instruments and clock
Not elsewhere classified electrical * 2.196.466.381 5%
machinery and equipment
Office,accounting and irdfrmation *x 2.042.961.162 27%
processing machines
Agriculture and Livestock *x 1.568.643.69¢ 5%
Paper and paper products *x 1.056.611.59€ 1%
Printing and publishing; record, *x 67.003.217 10%
cassette etc.
Leater, suitcase, handbag, saddle x 33.713.613 13%
and shoes

*** \Very Compatible, ** Compatible, * Less Compatible, X incompatible or very little compatible

is organized into 4 categories considering the current situation and trendsiinciego sector.)

Accordingly, medical instruments; precisiooptical instruments and clockffice,
accounting and information processing machitesgther, suitcase, handbag, saddlery
and shoeschemicals and productgrinting and publishing productrgupsare the
product groups with a high air transportation sh#ris also important that most of
these product groups are highly compatible with air cénayusportatiorandalsothe
share of air cargo transportation in the export of these product grsupugh.

Therefore, if import substitution pales are implemented to decrease current account
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deficit, a significant increase in dematwlair cargo transportatiomay be seenin

this contextthe development of infrastructure facilities at Istanbul Airport for these
product groupswith current a&count deficit andcompatible with air cargo
transportationmay occur major leaps in exports with air cargo transportation. In
addition,the implementation of such a strategy will also significantly contribute to the
national econom It should be noted #t this is the most important strategy for the

development of air cargo transportatiooth in Turkey andstanbul.

4.3.3.Product Groups That May Not Be Producedor Consumedin the Country

but Which Have Enormous Air Cargo DemandPotential

Individuals are influenced bdlifferent cultures specific to theigeographiesthat

affect many daily lifestyles such as eating and drinking and dressinthexetbrethe
consumption hats of individuals may vary according to the geogsaphwhichthey

live. This also has implicatior@n air cargo product groups carried around the world.

In this context,countries with high connectivity opportunities and strategically
important geographical location, have a potential to become a global transit point for
transporting by air cargo of thesepéy product groups whichot manufactured or
consumedn that countrylstanbul Airport may be suitable for this stratéggnks to

its advanced infrastructure facilities and strategically important geographical location.

However, thereare alsoimportant factors such as the fact that the product groups
belonging to this category cannot be clearly defirand that the product groups
belonging to this categonypay be changen line with thechanging demands of the
individualsover time Hence it would be pointless to focus only on the transport of
product groups that comply with this strategy, and thssibdity of transporing
product groups belonging this strategy should be considered as one of the multiplier

effects of specializatiomithe sectors in the other two strategies.
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CHAPTER 5

AIR CARGO POTENTIAL INDEX OF ISTANBUL

An index study was conducted to analyze whether existing logistics infrastructure
facilities in Turkey are suitable for the developmef air cargo transportation and
analyze the development potential of the air cargo sector by provinces lityhthod
literature researches, 9 cargo indicators which form the basis of the index study and it

can direct the development of the air casgotor in a region have been identified.

Table5.1. Cargo Indicators That Can Direct the Development of Air Cargo Sector

Cargo Indicators

F

Import/Export Point (Ove$750.000.00®r not) (2017)

F

Possibility of Multimodal Transportation

F

Integration with Logistic Hub (Yes/No)

F

Integration with Free Zone (Yes/No)

F

Airway Transportation Export Value ($)@27)

F

Airway Transportation Import Value ($) (2017)

F

Annual Cargo Traffic of Airport located in the provinder(nes) (2017)

F

Possibility of Cargo Terminal at Airport located in the provi@¢tes/No)

F

Possibility of providing Air Cargo Service at the airport located in the province
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5.1.Indicator Descriptions of Air Cargo Potential Index Study
U : Import/Export Poin{Over$750.0000000r not) (2017)

It was created by using export and import data by provinces. Tletéxmport index
points of the provinces were obtained by giving 100 points for import or export value

$750million and above, and 0 points for import or export value lessghadmillion.

Firstly, 81 provinces of Turkey are ranked erms of export and import values from
highest to lowestAccording to 2017 data, ile the average export of 81 provinces
was $1.9 billion, the average of imports w&R.6 billion. When the rankings are
examined, it is seen that there isimportant breaking a750 million and below.
Therefore,$750 million was determined as the breaking poiflhe provinces are
divided into two categories considey whether the foreign trade of the provinces is
higher than the breakingpmt. The data which obtained by usiagport/import index
pointsof provinces in Turkey are shown in the followiigure.

Figure 5.1. Export/Import Index Point Map of Provinces in Turk@his fgure is created by the
author through using urkStatdatabase)

As can be seen from tHgure, the export or import value in 22 of 81 provinces is
over$750 million. In other words, it can be said that a significant amount of goods are
exchanged in these provinces and logistics infrastructure facilities are at the forefront

in these provioes. Evaluating from the perspective of air cargo, stuai®eng to
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increase the percentage of air cargo transportation in especially prowhees

intensive goods are exchangedy contribute to development of air cargo sector.
0 : Possibility of Mdtimodal Transportation

The number of cargo transportation types in these provinces were determined by
analyzing the maritime, highway, airway andwaly transportation opportunities in

the provinces. The multimodal transportation index points of theirpres were
obtained by using the number of cargo transportation types in these pro#achs.

type of transportation is evaluated as 25 points afcbints are given for a province

with 4 transportation possibilities.

The multimodal transportatiopossibilitiesdatabase has been formed by compiling
the data of thair cargo transportatioamounts of the provinces carried bysag
roadvay, airway awml railway. TCDD StatisticalAnnuals were examined and the
amount of rdiwvay cargaransporationof provinces was obtained according to years.
The General Directorate of Highways Statistiéainuals were examined and the
amount offoadway cargtransporation of provinces was obtained according to years.
DHMI Statistical Annuals were examined and the amount afway cargo
transporation of provinces was obtained according to yedrse seawaycargo
transport amounts of the provinces were obtained by tiseagpawaycargostatistics
interface via the Ministry of Transport amafrastructure websiteThe existence of
any type of cargo transportation in the province is accepted as an indication that the
province hashat type of transportation connectidredata which obtained by using

multi modal possibilities of provinces furkey are shown in the followinfggure.
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Figure 5.2. Multi-Modal Possibilities of Provinces in Turké€yhis figure is create by the author
through usingMinistry of Transport and Infrastructurdatabase)

The provinces with 25 points are shown as ldwele, the provinces with 50 points
are shown as yellowircle, the provinces with 75 points are shownoaangecircle

and theprovinces with 100 points are shown as ci&dle on thefigure above As can

be seen fromthegure, Kst anbul , Tekirdaj, Bur s a,

provinceshave come to the foiia terms ofmultimodal transportatiopossibilities.
0 : Integration with Logistic HulfYes/No)

The logistic center integration indegxoints of the provines were obtained by
analyzing the availability of logistics centers in the provinces. 100 points are given if
there is a logistics center in the province and 0 points are given if thérkgiatics
center in the provincd.ogistics center database Hasen created by using obtained
logistics hub investments froMinistry of Transport and Infrastructure invesm
programs and TCDD investment prograifise data which obtained by using logistics

centerindex pointsof provinces in Turkey are shown in tfadlowing figure.
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Figure 5.3. The Provincesvith Logistics Hubsn Turkey(This figure is created by the author
through usingr CDD database)

As can be seen from tligure, 21 logistics hubs pinned to made in Turke$.of 21
logistics hubs started to operate and 6 of 21 logistibs lare still under construction.
7 of 21 logistics hubs are in the tender / project / expropriation phast®ould be
noted that provinces with logistioubs which have a major contribution to the
efficiency of transport activities, havggnificant advantages in terms of cargo

transportation.
0 : Integration with Free Zong/'es/No)

The free zone integration index scores of the provinces were obtainetlyyiag
the availability of free zone in the provinces. 100 points are givdrere is a free
zone in the province and 0 points are given if theré isae zone in the province.
Free zone databaseas obtained by using tHfeee zonesnterface viaMinistry of
Commercewebsite.The data which obtained by using free zometex pointsof

provinces in Turkey are shown in the followifigure.
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Figure 5.4. The Provinces witlrree Zonesn Turkey(This figure is created by the author through
usingMinistry of Commerceéatabasg

As can be seen from tligure, the free zones generally located close to the harbor
that in the coastal provinces of Turkdy can be said that export with seaway
transpotation has an effect on selection the location of free zones in provinces.
Integration with free zones is a parameter that can also contribute to the export
volumes by aitransportationlt should be said that provinces with free zones have

significant logistic advantages in terms of export.

8 of the 21 free zones in total are located in Istanbul and its r@dierefore, Istanbul
and its region have an important logistic advantage compared to other regions thanks
to its proximity to free zone#ccording to thefigurea b o v e , Kzmir, Deni zl i,

Mersin, Adana, Kayseri, Gaziantep, Mardin, Zonguldak, Samsun, Trabzon and Rize

provinceshavecome to the fore thanks to existence of free zones in that provinces.

0 : Airway Transportation Export Valu®) (2017)

The airline export index scores of the provinces were obtained by using the export
data carried by airway in the provincésie expot values of the provinces carried by

air transportation weradexed according to the highest value obtaidetordingly,

the province with the highest export value carriedaiytransportatiomas achieved

100 pointsThe export value database ofvedry transporationwas obtained by using
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foreign tradedataaccording to théype of transportatiofrom TurkStatwebsite. The
data which obtained by using the export values carried sagiransportation of the

provinces in Turkey are shown in tr@léwing figure.

Figure 5.5. Export Values Carrietly Airway Transportéon of The ProvincegThis figure is created
by the author through usinfurkStatdatabase)

As can be seen from tfigure Kst anbul , Kzmir, Bprovieces EsKki
have come to the foren terms of export values carried by airway transportation

Ant al ya, Kocael i, Tekirdaj, Sakarya, Bal
Konya, Mersin, Adana, Kayseri, Kahramana r a K , Gaziant ep, ¢cor L
Hakkari provinces have also high values in terms of export values carried by airway
transportationlt is also noteworthy that Istanblés the highest export valuaaied

by airtransportation

0 : Airway Transportation Import Valug) (2017)

The airline export index scores of the provinces were obtained by using the import
data carried by airway in the provinc@fieimportvalues of the provinces carried by

air transportation werandexed acording to the highest value obtainédcordingly,

the province with the highesthport value carried byair transportatiortnas achieved

100 pointsTheimportvalue database of amy transporationwas obtained by using

foreign tradedataaccording tahetype of transportatiofrom TurkStatwebsite.The
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data which obtained by using timeportvalues carried by aiaytransportation of the

provinces in Turkey are shown in the followifigure.

Figure 5.6. Import Values Carried by Airway Transportationtb& ProvinceqThis figure is created
by the author through usinfurkStatdatabase)

As can be seen from thigure, Kst anbul , Ankar a, Kzmir, Mani sz
provinces have come to the foren terms of import values carried by airway
transportatonAnt al ya, Sakarya, Eskikehir, ¢orum and
high values in terms of import values carried by airway transportatias also

noteworthy that Istanbuias the highestmport value carried by atransportation

0 : Annual Cargo Traffic of Airport located in the province (tonnes) (2017)

Airport Annual Cargo Traffic Index points were obtained by using the total amount of
cargo tansported at the airports in the provinddse airports located in the provinces
were indexed according to the highest value obtained in the annual cargo traffic
volumes.Accordingly, the province with the highemtnual cargo traffic volumieas
achievedl00 points.The annual air cargo traffic wnine database of provinces was
obtained by using the annual statistics published by DHWé data which obtained

by using theannual air cargo traffiof airportsin Turkey are shown in the following
figure.
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Figure5.7. Annual Air CargoTraffic Dataof Airports in ProvinceqThis figure is created by the
author through usinddHMI database)

As can be seen from thgure, Istanbul, Ankara and Izmir prawes stand out in
terms of the amount ainnualcargo transported by aiAntalya, Adana, Gaziantep

and Trabzorprovinces have also high values in terms of annual cargo carried by
airway transportationil he fact that mosif the existing air cargo traffimkes place in
Istanbul and that other airports have a very low share compared to Istanbul is also a
factor to be consideredt is expected that Istanbul's share in Turkey will increase

furtherwith the begin of cargo awtties at Istanbul Airport.

O : Possibility of Cargo Terminat Airport located in the provinc€res/No)

Possibility of Cargo Terminadt Airport index scores of the provinces were obtained
by analyzing the availability afargo terminal at airporia the provinces. 100 points
are given if there is @argo terminal at airporia the province and 0 points are given
if thereisn'tcargo terminal airportsin the provinceDatabase of airports with an air
cargoterminal wasobtained byusing the statistics annualpublished by BIMI.
Provinces with air cargo terminal in Turkey are shown in the follofgnge by using

obtained data.
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Figure 5.8. Provinces withAir CargoTerminalin Turkey(This figure is created by the #uor
through usingddHMI database)

As can be seen from tlfigure, there are only a fewrovinceshave air cargo terminal

in Turkey. Provinces that have an air cargo terminal have significant potential for the
development of air cargo transportation. féhare two important variables which
distinguish air cargo terminals from each other: are? éml technology level used

in the terminalHowever, no details have been taken down for the index study and it
is evaluated whether there is an air cargo teamonly in the provincest should be
noted thatvenhaving an air cargo terminal with a smakka and low technology in

the province will contribute air cargo transportation in that province.

0 : Possibility of providing Air Cargo Service atport located in the province

Air cargo service index scores were obtained by analyzing the availability of air cargo
services at the airports located in the provinces. 100 points are given if there is an air
cargo service at the airport and O pointsgaven if there is not air carggervice at the
airport. Database afhe provinces where air cargo service was provided at the airports
wereobtained by using the statistics annuals published by DRMNVincesvhere air

cargo service was provided at tieportsin Turkey are shown ithe followingfigure

by using obtained database.
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Figure 5.9. ProvincesWhereAir CargoServicewasProvided afThe Airports in Turkey(This figure
is created by thauthor through usindpHMI database)

As can be seen from tHiggure, there aremany provinceshave air cargservicein
Turkey. However, this service is providing with limited facilities without cargo
facilities at most airpost In other words, most gorts have a low level of air cargo
service possibility It should be noted thagven providing air cargo servicaith
limited facilities without cargo facilitiesn the province willincreaseacceswility to

air cargo in tht province.Significant leapsmay be seen in the air cargo activities of

the provinceshrough developingargo infrastructures at the airports in the prowsnce
5.2.Index Formulations
Mo 6 Ol 0E 6 QEBIRM @A O DE 0 QEBGRM YA 6 ©d QBEE | Q
6wl 0E oQeva@ddd b b v O 0
O Oi g o QEMERDMOy O 0 0 0
YQi 008 QVdE i Q

momdguwov O 0O 0 Mo O O 0 U
The above formulaticnwere used for the indexAccordingly, the inde has been
calculated inthreeagjesa s A Car go Potential Scoreo,
AResul t | rCdrgoxpotehtaloscoees for 81 provinces were calculated by

usingu ,0 ,0 ve U indexes. Air cargo potential scores f81 provinces were

calculated by using ,0 ,0 ,0 veU indexesLastlythe results index scores were

97



calculated for 81 provincdsy taking the average of the values obtained in the 1st and
2nd stageln other words, the resultsdex scores were calculated by evaluating both
the air cargo potentials and other cargo potentials of the province and using all the

parameters in the tabfel.

5.3.Evaluation of Index Study Results

Table5.2. Top 20 Provinces according to Index Results

>
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1 34 KSTANBUL 100,0 1 100,0 1 100,0
2 35 KZMKR 100,0 2 41,1 3 70,5
3 55 SAMSUN 88,9 7 40,1 11 64,5
4 16 BURSA 83,3 8 40,7 4 62,0
5 1 ADANA 83,3 10 40,2 6 61,8
6 5 TEKKRDA J 83,3 9 40,1 9 61,7
7 7 ANTALYA 72,2 11 40,4 5 56,3
8 27 GAZKANTEP 72,2 14 40,2 7 56,2
9 42 KONYA 72,2 12 40,1 8 56,2
10 20 DENKZLK 88,9 4 20,1 13 54,5
11 38 KAYSERK 88,9 5 20,1 14 54,5
12 6 ANKARA 55,6 20 43,4 2 49,5
13 41 KOCAELK 88,9 3 0,4 21 44,6
14 33 MERSKN 88,9 6 0,0 28 445
15 47 MARDKN 61,1 18 20,0 18 40,6
16 26 ESKKkKEHKR 72,2 13 06 20 36,4
17 46 KAHRAMANMA 72,2 15 0,0 29 36,1
18 61 TRABZON 72,2 16 0,0 30 36,1
19 31 HATAY 66,7 17 0,0 32 33,3
20 32 ISPARTA 22,2 34 40,1 10 31,1

* The complete list can be found irppendixA

According to this index study, the first 20 provinces with the highest scores among 81
provinces are shown in the table above. According to the results obtained, Istanbul has

the highess cor e i n Mar mara Regi on, edrzRagion, has t he
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Adana has the highest score in the Mediterranean Region, Konya has the highest score
in the Central Anatolia Region, Gaziantep has the highest score in Southeast Anatolia
Region, Samsuhas the highest score in the Black Sea Region and Vahéhaghest

score in Eastern Anatolia Region. It should be given importance to these prominent
provinces, especially Istanbul, for development of regional air cargo transportation in
Turkey. In addion, Cargo Index, Air Cargo Index and Result Index magsew

created by using the results of the index study.
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Figure 5.10. Cargo Index Map

The Cargo Index Map above has been created by using the cargo potential index points
of the provinces obtained asresult of the index study. As can be seen ffigure

above Istanbul and its region stand out as a region with high cargo potértehbe
said that there are high potential-s 1in
Manisa, AntalyaDe ni z | i , -Ankarsikonym eahd MersirAdanaKaysert

Ka hr a ma-GanantegHatay regions. In addition, there are important cargo
potentals in Denzli, Antalya, Konya, Ankara, Eskisehir, Samsun, Trabzon, Kayseri,

Sivas, Erzurum, Kars and Mardin proges.
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Figure5.11. Air Cargo Index Map

The Air Cargo Index Mambovehas been created by ngithe air cargo potential

index points of the provinces obtained as a result of the index studynAsecseen

from figure above Istanbul and its region stand out as a region with high agocar
potential. It carbe said that there are high patals in terms of regional air cargo
transpor t a-Mansay AntalgaspérabdDenizli, AnkaraKonyaEs ki ke hi r

and AdangGaziantegk anl éur fa regions. I n addition, t h
potentials in Samsun, Sivas Kayser i, AdeyamMay diDnyamhakVa
provinces.
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Figure 5.12. Result Index Map

The Result Index Map above has been created by using the result index points of the
provinces obtained asrasult of the index study. Acan be seen from thigure

above Istanbul and its region stand out as a region with high cargo potential. It can
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of Istanbul province and its regipwhich are prominent in 3 stages of the index study.

Table5.3.l ndex P

PROVINCE NAME L L
KSTANBUL 100 100
BURSA 100 100
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SAKARYA 100 67
BALI KESKR 0 100
BKLECKK 0 33
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According to the result of air cargo index analysis made for Istanbul and other
provinces in the region, Istanbul, Bursa and TeKirdavethe highest 3 scores. The
province of Istanbul stands out with a high score in all 3 stages assessment. Istanbul
province stands out with a high score both in the cargo potential assessment and in the
air cargo potential assessment. The main fatiat trakes Istanbul stand out ineth
result index is that i1t has become a | ogisti
Kocaeli and Sakarya provinces in the region are important provinces with high cargo
potential where logistics activities are conecated In addition, Bursa and Tekid a |
provinces are the cities with high air cargo potential with their developed air cargo
infrastructure. Although the provinces of Kocaeli and Sakarya have high cargo
potential, they left behind in air cargo potentiablysis due to not having sufficién
infrastructure facilities for air cargo transportation. In the light of this index study, it
can be said that the existing logistics infrastructure is suitable for the development of
the air logistics sector in Istanbuil.this potential is well utilizd, it can be said that

Istanbul can become one of the most important cargo hubs in the globalizing world.

SN LEGEND Others 2015 Traffic
7 iﬁ/ Airports ecor Volume Data
L 78

0-86

Figure 5.13. Result Index Map ofstanbul and ItRegion
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CHAPTER 6

ISTANBUL AIRPORT AS A SIGNI FICANT TRANSIT POINT FOR GLOBAL AIR
LOGISTICS

It was seen that Istanbul rpprt has the goal of becongira global logistics huby
examining both the state policies and Istanbul Airptrettegiesin order for an airport

to become a global hutb is important whether it can l@eglobal transfer point as well

as product groupand portable cargo potentials the region where the airport is
located One of the most important strategies of the pioneering airports in terms of air
cargo traffic in the world is to be a transit poifdr international air cargo

transportation.

Istarbul also has the potential tlecome an important transit point in terms of air
cargo in global tradedowever, being able to compete with the leading airports in
terms of air cargo located in the nearbpgephy is also very important to achieve
this god There are the two main aneters which will contribute to the airport
becoming a transit point. These are the annual cargo traffic and connectivity of the
airport. Firstly, theair cargotraffic data oflstanbul and its potential competitors for
the last 10 years have been exanrand the data obtained are explained in detail later

in the section.

Table6.1. Top20 Airportsin The World According to Cargo Traffic Rdng (20B)

PLACE ICAO NAME COUNTRY CARGO
CODE TRAFFIC
(TON)
1 VHHH Hong Konglnternational Hong Kong 5.120.811
Airport
2 KMEM Memphis International Airport U.S.A. 4.470.196
3 ZSPD Shanghai Pudong Internation. China 3.768.573
Airport
4 RKSI Seaul Incheon International Republic of 2.952.123
Airport Korea
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Table 6.1.continued

5 PANC Ted Stevens Anchorage U.S.A 2.806.743
International Airport
6 OMDB Dubai International Airport United Arab  2.641.383
Emirates
7 KSDF Louisville Internatimal Airport U.S.A. 2.623.019
8 RCTP TaiwanTaoyuan International Taiwan 2.322.823
Airport
9 RJAA Narita International Airport Japan 2.261.008
10 KLAX Los Angeles International U.S.A. 2.209.850
Airport
11 OTHH Hamad (New Doha) Qatar 2.198.308
InternationalAirport
12 WSSS Singapore Changi Airport Singapore 2.195.000
13 EDDF Frankfurt Airport Germany 2.176.387
14 LFPG Charles de Gaulle Airport France 2.156.327
15 KMIA Miami International Airport U.S.A. 2.129.658
16 ZBAA Beijing Captal International China 2.074.005
Airport
17 ZGGG Guangzhou Baiyun China 1.890.561
International Airport
18 KORD Chicago O'Hare Internationa U.S.A. 1.868.880
Airport
19 EGLL London Heathrow Airport United 1.771.342
Kingdom
20 EHAM Schiphol Ams$erdam Airport Netherlands  1.737.984
LTBA Kstanbul At al Turkey 1.281.186

*Compiled fromACI (Airports Council InternationalandD H M #atabase.

According to the table above which shows the wo2@'targest airports in terms of

annual cargo traf f itcquld hosrank mhbthe lto20Awitlat ¢ r k Al
1.281.186tons. According to these data, Istanbul Agdt Airport is far behind the
importantairports in the sector such as Hong Kong, Incheon and Frankstamnbul

airport has to compete with major airports suchAassterdam, Frankfurt, Paris,

London, Dubai and Doha airports which doeated in the nearby geography

become a impaant hub forair cargo transportatioccording to 2018 data, Istanbul

airport hadower cargo trafficrather tharits potential compors.
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Figure 6.1. World CargoTraffic Map by 2008 and 201@ata(This figure is created by the author
through usingAClI database)

World cargo traffic map according to 2008 and 2018 data was created by using the
ACI data of top 20 airports and IstanbubAt ¢ r Kk Ai rport in terms
These airports are shown on figure usingbar chartswith size proportional to the

cargo traffic they have. As can be seen fromfitnere above Hong Kong, Memphis

and Shanghai Pudong airportared out with their high cargwaffic.

Evaluating in terms of Istanbul Airport, it can be considered as an advantage that most
of the airports on th&gure are located in remote geographies compared to Istanbul
Airport. Developments in airports locdten remote geographies do not directly affec
Istanbul Airport's ability to become a transit poifihe potential compgors that may

affect Istanbul Airport's possibility for being a significant transit point are mostly
European and Middle Eastern airports located innderbygeography Amsterdam
Schipho] Frankfurt, Parigle Gaulle LondonHeathrow Dubai andHamadairports,

which are located in mearbygeograply with significant annuadir cargo trafficmay

be considered as the most important competitors of Istanbul Airport.
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Table6.2. Average annual growth rated World Airports between 2008018

2008 Annual 2018 Annual Average

Airport Name Country Cargo Cargo Growth
Traffic Traffic Rate
Hong Kong International Airport Hong Kong  3.660.901 5.120.811 3,41%
Memphis International Airport | U.S.A. 3.695.438 4.470.196 1,92%
Shanghai Pudong International China 2.603.027 3.768.573 3,77%
Airport
Seoul Incheon International South Korea 2.423.717 2.952.123 1,99%
Airport
Ted Stevens Anchorage U.S.A. 2.339.831 2.806.743 1,84%
Internaional Airport
Dubai International Airport United Arab 1.824.992 2.641.383 3,77%
Emirates
Louisville International Airport = U.S.A. 1.974.276 2.623.019 2,88%
Taiwan Taoyuan International = Taiwan 1.493.120 2.322.823 4,52%
Airport
Narita International Airport Japan 2.100.448 2.261.008 0,74%
Los Angeles International Airpor U.S.A. 1.629.525 2.209.850 3,09%
Hamad(New Doha) International Qatar 2.198.308 15,22%
Airport
Singapore Changi Airport Singapore  1.883.894 2.195.000 1,54%
Frankfurt Airport Germany 2.111.031 2.176.387 0,31%
Charles de Gaulle Airport France 2.280.050 2.156.327 -0,56%
Miami International Airport U.S.A. 1.806.770 2.129.658 1,66%
Beijing Capital International China 1.367.710 2.074.005 4,25%
Airport
Guangzhou Baiyun International China 685.868 1.890.561 10,67%
Airport
Chicago O'Hare International U.S.A. 1.332.123 1.868.880 3,44%
Airport
London Heathrow Airport United 1.486.260 1.771.342 1,77%
Kingdom

Schiphol Amsterdam Airport Netherlands 1.602.585 1.737.984 0,81%
Kstanbul At at ¢ Turkey 349.999 1.281.186 13,86%

* Createdby using ACI data.

The average annual growth rates of the top
between20082018 in terms of air cargo traffic are shown in the table above.
Accordingly, Doha and Istanbul airports attract attentiath their high growth rates.

Amsterdam, Frankfurt, Paris, London and Dubai airports, which are among the major
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competitors ofstanbul airport, have low growth ratéherefore, it can be said that
especially European airpotiaveexperieneda slow évelopment period in terms of
air cargo transportation while Middle East airpdraseexperienedsignificant leaps.
It is useful to examine closely the important competitihit may affect Istanbul
Airport's possibility for being a significant transiipt.
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2.500.000
Hamad (New Doha)
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e
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Figure 6.2. Theair cargo traffic amount of Istanbilirport and its potential competitors by years
(Compiled from websites of airports)

As can be seen in the graph above, which shows the taffjc amount of Istanbul
Airport and its potential competitors by years, Istanbul and Hamad airports have
achievel a significant growth trend especially since 20ltbthe 1Qyear period,
Hamad Airport achieved a significant growth rate as 15.2% atahbul Airport
achieved a growth rate as 13.9%.this period, other potential competitors except

Hamad Airport acieved a growth rate of 4% and less.
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Figure 6.3. Trend Analysis of Istanbul ifport and its competitors

Trend analysis was performed using the data of the last 10 years of airports. In the
trend analysis, the average annual growth rates of the airports in the yastr Ji&riod

are taken as fixed values. If the current trend ooiets in the next 10 years, it is
thought that the trends shown in the above graph may be experienced atdtts.airp

As can be seen from the graph abaves foreseen that Istanbul Airport will surgas

its potential competitors except Hamad Airport in terms of cargo tré#ftice airport

trends shown in the chart are realized, the distribution of cargo traffic in the world in
2028 is expected to be as in figure below.
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Figure 6.4. World CargoTraffic Map Forecast for 2028

Another importantparametetthat will contribute to the airpotbecominga transit
point is connectivityopportunities According to ACI, a wellconnected airport has
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positive extenalities such as facilitating tourism and foreign direct investr(®@t,

2019) Evaluating in terms of cargo, it can be said that having gamothectivity

opportunities at airports will have a direct positive effect on air cargo transportation.

Connectivity index studies made by ACI and OAG were usextder to examine the

connectivity possibilities of airports

In the Airport Industry Conneicin Report study conducted by ACI, world airports
were examined with four different index studigsiich are direct connection, indirect

connection, airport connection and hub conioegtand the results obtained from the

index studies were evaluated. Tihdex studies are summarized in tbkkowing table

Table6.3. Explanations of ACI Index StudiésCl, 2019)

Index Name

Explanations

Direct
Connectivity

These are the direct air services available from the aifpomeasued
not just in terms of destinations, but also factoring in the frequen
flights to the same destination (so for example, an airport with 5
flights to another airport, will register a higher score than one with
4).

Indirect
Connectivly

This measures the number of places people can fly to, throd
connecting flight at hub airports from a particular airport. For exan
if you fly from Cork to a hub
a direct flight from ® A to B. But with he vast choice of onwar
destinations you can fly to from therethe large number of availab
onward connections from these airports expands the rang
destinations available from the airport of origin. Indirect connection
weighted according to #ir quality, based on connecting time g
detour involved with the indirect routing. For example, a flight fn
Manchester to Johannesburg via R@isrles de Gaulle will register
higher score than an alternative routing via Doha.

Airport
Connectiviy

This is the most comprehensive metric for airport connecfivigking
into account both direct and indirect connectivity from the airpo
question. Airport connectivity is defined as the sum of direct
indirect connectivityi thus measuring theverall level to which ar
airport is connected to the rest of the World, either by direct fligh
indirect connections via other airports.

Hub
Connectivity

Hub connectivity is the key metric for any hub airport big or sma
Essetially, it measuregshe number of connecting flights that can
facilitated by the hub airport in questidn taking into account :
minimum and maximum connecting time, and weighing the qualit
the connections by the detour involved and connecting times
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The top 10 airportsr Europe accaling tothe results of the direct connectivity index
study conducted by ACI are shown in fieowing table According to the results,
Istanbul airport has a lower direct connectivitydex score than its potential
competitors in tens of air cargotransportation such as Frankfurt, Amsterdam
Schiphol, Charles de Gaulle and London airports on the Eurofeatinent.
Although the results seem negative, it is also an important achievement that Istanbul
Airport ranks 5th among all Eurepn airportsDue to the fact that this index is limited

to the Europea@ontinent, the index study does not include Dubai and Haxinpdrts

which are the other potential competitors of Istanbul in terms of cargo transportation.

Table6.4. Top 10 Airport in Europe according to ACI Direct Connectivity Index Sta@}, 2019)

Direct Connectivity

Rank Airport Name Country
Index Score

1 Frankfurt Airport Germany | 5.098
2 Amsterdam Schiphol Airport Netherlands 4.869
3 Charles de Gaulle Airport France 4,759
4 London Heathrow Airport U_n|ted 4.681

Kingdom
5 Istanbul Airport Turkey 4.474
6 Munich Airport Germany | 4.051
7 Madrid Barajas International Airport Spain 3.977
8 Sheremetyevo International Airport Russia 3.740
9 BgrceloniaEI Prat Josep Tarradellas Spain 3,452

Airport

10 Leonardo da VingiFiumicino Airport Italy 3.289

The top20 airports according tthe results of théwub connectivity index study
conducted by ACI are shown in thalowing table Frankfurt, Dallas / Fort Worth
and Amgerdamairportsstand out with their high connectivity index sco€nly
Istanbul Airport entered the list from Turkey and it was eah&th in the listlt is an
important achievement that Istanbul Airport ranks 6th in a list that include all world
airpats. Therefore,jt can be said that Istanbul Airport is one of the r |ledding

airports in terms of connectivity.
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Table6.5. Top 20 Airport according to ACI Hub Connectivity Index St{&CI, 2019)

Rank Airport Name Country Hub Connectivity
Index Score
1 Frankfurt Airport Germany 78.773
2 Dallas/Fort Worth Interrational Airport U.S.A 62.093
3 Amsterdam Schiphol Airport Netherlands | 58.263
4 Charles de Gaulle Airport France 47.556
5 Hartsfield Jackson Atlanta International | U.S.A. 44.108
Airport
6 Istanbul Airport Turkey 41.539
7 Denver Internadnal Airport U.S.A. 38.807
8 Munich Airport Germany 36.058
9 Chicago O'Hare International Airport U.S.A. 34.656
10 London Heathrow Airport United 33.904
Kingdom
11 Toronto Pearson International Airport Canada 33.544
12 Dubai International Airport United Arab | 28.387
Emirates
13 Newark Liberty International Airport U.S.A. 27.412
14 Charlotte Douglas International Airport | U.S.A. 25.145
15 Sheremetyevo International Airport Russia 24.879
16 George Bush Intepntinental Airprt U.S.A 23.366
17 Madrid Barajas International Airport Spain 22.933
18 Hamad International Airport Qatar 20.799
19 Zurich Airport Switzerland | 18.392
20 Shanghai Pudong Airport China 17.743

The following table shows the ACI Connectivity Index Seso@ Amsterdam,
Frankfurt, Paris, Londomubai and Hamad airportisat are the important competitors

of Istanbul Airport in terms of cargo traffié¢zrankfurt, Amsterdam Schiphol and

Charles de Gaullairportsachieved high scores in both index studEespeciallyit

can be said thathese three airports are the most important competitors of Istanbul

Airport in terms of connectivityppportunities Istanbul Airport also scored high in

both index studiedstanbul Airport ranks®in the hub connectity indexstudy and

5th in the direct connectivity indestudy It is very important that Istanbul Airport
surpasses airports with high cargo traffic volumes such as London Heathrow, Dubai

and Hamad in hub connectivity index.
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Table6.6. According to ACIConnectivity index results of Istanbul Airport and potential rivals in

terms of cargo transportation

Rank Airport Name Country Hub Direct
Connectivity | Connectivity
Index Score | Index Score
1 Frankfurt Airport Germany 78.773 5.098
2 AmsterdamSchiphol Netherlands| 58.263 4.869
Airport
3 Charles de Gaulle Airport | France 47.556 4.759
4 Istanbul Airport Turkey 41.539 4.474
5 London Heathrow Airport | United 33.904 4.681
Kingdom
6 Dubai International Airport | United Arab | 28.387 N/A
Emirates
7 Hamad International Airpor Qatar 20.799 N/A

*Compiled from ACI index studies

In theconnectivityindex studyconducted by OAG, the world airports were examined
according to their methodology and the first 50 airports were identifibe.
methodology used by OAG can be summarized astatlaé number of all possible
connections between inbound and outbound international flights within-laogix
window at thew o r Iladgéss 200 airportaere calculated OAG, 2018) According

to OAG, te top 50nternationamegahubsre those airports with the highest ratio of
possible scheduled international connections to the nuoflmestinations served by
the airport.The top 20 international megahubs that stand out in the results of the index
study ae shown in the table belowondon Heathrow, Chicago O'Hare and Frankfurt
airports stand out with their high connectivity index poif@sly Istanbul Aiport
entered the list from Turkey and it was ranké&th in the list.

Table6.7. Top 20 International Megahubs according to OATAG, 2018)

Rank Airport Name Country Connectivity
Index Score

1 London Heathrow Airport United 333

Kingdom

2 Chicago O'Hare International Airport U.S.A 306

3 Frankfurt Airport Germany 302

4 Amsterdam 8hiphol Airport Netherlands | 286

5 Toronto Pearson International Airport Canada 271
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Table 6.7 continued

6 Los Angeles International Airport U.S.A. 257
7 Hartsfield Jackson Atlanta International Airpo| U.S.A. 256
8 Singapore Changi Airport Singapore 253
9 Charles de Gaulle Airport France 250
10 Jakarta Airport Indonesia 249
11 Munich Airport Germany 237
12 Kuala Lumpur International Airport Malaysia 233
13 Hong Kong International Airport Hong Kong | 230
14 Suvarnabhumi Airport Thailand 230
15 Seol Incheon International Airport South Korea | 216
16 John F. Kennedy International Airport U.S.A. 207
17 Istanbul Airport Turkey 205
18 Dubai International Airport United Arab | 194
Emirates
19 Miami International Airport U.S.A. 192
20 Mexico City Internéional Airport Mexico 181

Table6.8. According to OAG Connectivity index results of Istanbul Airport and potential rivals in

terms of cargo transportatiofDAG, 2018)

Rank Airport Name Country Connectivity Index
Score
1 LondonHeathrow Airport United Kingdom 333
2 Frankfurt Airport Germany 302
3 Amsterdam Schiphol Airport | Netherlands 286
4 Charles de Gaulle Airport France 250
5 Istanbul Airport Turkey 205
6 Dubai International Airport United Arab 194
Emirates
7 HamadInternational Airport Qatar N/A

The tableaboveshows théDAG Connectivity Index Scores of Amsterdam, Frankfurt,
Paris, LondorandDubai airportghat are the important competitors of Istanbul Airport
in terms of cargo trafficHamad Airport whichis one of the major competitors of
Istanbul Airport,was notevaluaédin the studyby OAG. Istanbul Airport ranks 5th
among the competitors in terms of OAG connectivity index pdiotording to the

table, it can be said that London Heathrow Airport & niost important competitor

of Istanbul Airport in terms of connedwiy.
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6.1. Potential Rivalsof Istanbul Airport in Terms of Air Cargo Transportation
6.1.1.Amsterdam Schiphol Airport

Amsterdam Schiphol Airport is one of the biggest competitors of Istanbul Airport in
terms of air cargo transportation thanks to its advanced cargo infrastructure.
Amsterdam Schiphol Airport, the largest international airport inNB#herlands, is
located on 2787 hectares area that 16 km from Amsterdam city c8otephol
Airport and itsenvirons are one of the most important areas of commercial activity in
Amsterdamlit should be said that the airport, which has managed to leeaaytobal
logistics center today thanks to its advanced infrastructure facilities, also directs the
developmenbf the city. The airport can be considered as a complex with areas that
located on the perimeter of the airport such as offices, industras,as®rage areas,
lorry parks, transportation link®articularly, location of the air cargo facilities in the
vicinity of the airport and the multimodal transportation facilitefsthe airport

significantly facilitate air cargo operations.
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Figure 6.5. Amsterdam Siphol and Istanbultatsrk Airport Air Cargo Traffic by YeargCompiled
from websites of airports)

As can be seen from tligure above, which shows the cargo traffic of Amsterdam
Schiphol and I stanbul At at ¢ ripholarporthasr t s
an increasing trend over the yeakscording the ACI, Amsterdam Schiphol Airport

ranked20th with 1.737.984 tons in the world in terms of annual cargo traffic in 2018.
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This airport achieved an average annual growth of 0.81% in cargo traffic between the
years 2008018. It is also seen that IstanbuA t a t Agpoit has close values to
Amsterdam Schiphol Airport especially in recent years in terms of annual cargo

traffic.

The air cargo volume at Theimpop fiow tonststs mpr i s
of goods which ome to Europe from the rest of the world thi@ Netherlands. The

export flow consists of goods which come from the Netherlands or were produced
there. The third flow consists of goods which are brought to the Netherlands from
other European countries oorlies and leave the EU from thgi®chiphol Airport,

2018a) Therefore, Schiphol Airport is also a global transfer poinese the hub and

spoke approach can be seen most prominently. Products imported from many parts of

the world are processed in the facilities around the airport and exported to many parts

of the world. Some opportunities of the airpdnavea significant catribution to

making the airport a global hub.

One of the most importanpportuniy of Amsterdam Schiphol Airport is muthodal
transportation Schiphol Airport with roadway, railway and seawagnsportation
links has intensive multimodal transpetion activities. Especially the products
arrived at the airport, which functions asgatewayof Europe, are transped by
roadvay to other European countrieSimilarly, products coming from Eapean
countries with alternative transpation methods to ai transporation can be
transported by air via Schiphol airpoottheoutside the European region.

Another important opportunity of Amsterdam Schiphol Airport is ¢tb@nectivity
opportunitiesof the airport.Schiphol Airport has achieved the 2nd placeéath ACI

hub connectivity index study and ACI direct connectivity index stuBlymilarly, it
alsoachieved # place in theonnectivity index study conducted by OA@nsterdam

Schiphol Airport now has direct connections to 327 airports in 98 countries.
Schiphol 6s excellent net wor k of destina

international compaes to specifically choose the airport region as a base for their
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European distribution centres. More than 50% of Asian and American companies with
Europeandistribution centres have chosen the Netherlands as their($eligphol
Airport, 2018a) The fact that such large international companies choose locations at

Schiphol airport dectly contributes to the cargo operations at the airport.
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Figure 6.6. Amsterdam Schiphol Cargadffic Distribution by Continents,201&chiphol Airport,
2018b)

As can be seen from tHigure above one of the most important markets of Schiphol

Airport in terms of cargo transportation isi& Around 35% of all air cargo volumes

travel to and from Asia in 2018. In particulacreasing importancef e-commerce

goods in recent years has contributed to the tremendous goiwthrgo being

transported to and from Chir{&chiphol Airport, 2018a)in addition, Schiphol had

499444 air transport movements; 3.2% of these flights was carried out with a full

freighter aircraft in 2018. In these cargo aircraft 56% of aje@o androm Schiphol

i's transported. The rokpassengesaircraft.aranspordngt ed i n t
freight by O0bellyd has seen a (Schippdng i ncrea
Airport, 2018a)

Schiphol Airport specializes in perishable aadyent transport requiregroduct
groups such adood productsand beverags, agriculture and livestock and
pharmaceutical product group8ut flowers are the main products transported at
Schiphol Airport.About 28% of the total imports at Schiphol are flowénsported
flowers, of whichabout 606 are impoted from East Africa and South America, are
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collected at Schiphol AirparThe flowers gathered in one destinatd@part agaion
the same day by air to destinations such as North America an{S&si@hol Airport,
2018a)

Schiphol has cargo warehouse sptataling 525000 nt, of which 60% has direct
access to the cargo aprons. This makes Schiphol one of the few major airports in
Europethat isable to cotinue offering more space to airlines, forwarders and logistics
services providers. Examples include Schiphol Logistics Park across from Sehiphol
Rijk and Schiphol Trade Parka this way, Schiphol offers companies the space they
need fo futuregrowth (Schiphol Airport, 2018a)
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Dedicaled
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The Hague
Rotterdam

Figure 6.7. Amsterdam Schiphol Logistics InfrastructiMap (Amsterdamcarex.com, n.d.)
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6.1.2.Frankfurt Airport

FrankfurtAirport is one of the biggest competitors of Istanbul Airport in terms of air
cargo trasportatiorthanks to its advanced cargo infrastruct&rankfurtAirport, the
largest international airport in tli&ermanyis located on 200hectares area tha2dm

from Frankfurtcity center(Fraport, n.d.)Frankfurt is theone of the most iportant
cities that host intensiveommercial activiesin Germany.Frankfurt is home to a
powerful mixof industries: it ranks among the top three European financial centers,
is a major location of the pharmaceutical and chemical inégsthiarbors corporate
groups active in the international autometigector, and leads in robotics and
automation Therefoe it can be said th&rankfurt Airport connects the economic and
logistic powerhouse of Germany with the woff@aport, n.d.)

Today, Frankfurt Airport is regarded arseoof the most important global logistics
centers in terms of cargo transportation thanks to its advanced infrastrucilitresac
Especially presenceof the advancedair cargo facilitiesand the multimodal

transportatioropportunitiesatthe airport gynificantly facilitate air cargo operations.
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Figure 6.8. Frankfurtand Istanbultatsrk Airport Air Cargo Traffic by Year¢Compiled from
websites of airports)

As can be seen from thigure above, which shows the cargo traffickobnkfurtand
Il stanbul At at ¢r k Frankfurtpigortthas amincreasingtrand ovgre ar s
the yearsAccording the ACIFrankfurtAirport ranked13thwith 2.176.387%ons in

the world in terns of annual cargo traffic in 2018his airport achieved an average
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annual growth oP00,31in cargo traffic between theegrs 2008018.In addition,
63% of theairfreight is carried by dedicated cargo plane$p3iavels as belly freight

in passengeaircraft (Fraport, n.d.)It is alsoseen that IstanbuA t a tAgpork has
close values térankfurtAirport especially in recent years in terms of annual cargo
traffic.

One of the most importanbpporunity of Frankfurt Airport is mult-modal
transportationFrankfurt Airport with roadwayand railway transportation links has
intensive multimodal transport activitigsrankfurt Airport carbe reached in only 18
hours from all European countries by truck and is located right at the busiest highway
intersection in Europe, tis optimally linking air and road travel in a wayaport,

n.d.)

Another important opportunity dfrankfurtAirport is theconnectivity opportunities
of the arport. Frankfurt Airport has achieved thdst place in both ACI hub
connectivity index study and ACI direct contieity index study (ACI, 2019)
Similarly, it also achieved®place in theconnectivity indexstudy conducted by OAG
(OAG, 2018) FrankfurtAirport now has diect connections t860 airports in111

countries.

There are many international cargo companies that located at the airport thanks to
connectivity opportunities of airportThe top global forwarders have settled at
Frankfurt Airport Cargo City to benefit from thecation of the &port in the heart of
Europe.Also The airlines benefit from the high density of forwarders located at
airport. Airlines companies also benefit from thigh density of forwarders located at

the airport(Fraport, n.d.)

The airport has the expertise to carry both durable aneda@ble producgroups.

One of the largest perishables center, modern animal station and storage facilities for
dangerous and valuable goods are available at the aifeoithables gods live
animals, valable and vulnerable cargo, dangerous ga@odke-commerce shipments

are the main products carried at the airgraport, n.d.)
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There are two area where cargo operations are carried out at the airport named as

CargoCty North ard CargoCity SouthThe airport has 4.490.000m Jareafor cargo

facilities and there is also 270.000for further development area@argoCity South

areawhereall facilities are in the immediate vicinity @pron accessn addition,there

are alsaruck parking facilities, customs and further air cargo seniic€sargoCity

Souh. More than 200 cargo companies, i ncl udi ng
Forwarders,Panalpina and Nippon Express, are located in these cargo areas.

Approximately 12000 people work in these cargo ar@asport, 2017)
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Figure 6.9. Frankfurt Airport Map(Fraport, 2017)

6.1.3.Paris Charles de Gaulle Airport

Paris Charles de Gaulle Airport is also one of the biggest potential rivals of Istanbul
Airport in terms of air cargtyansportationParis Charles de Gaullérport, the largest
international airport in th€rance is located or8238hectares area thab km from

Paris city center The airport is operatecdby Groupe ADP under the brand Paris
A®r o [Paris €DG Airport, n.da).

Today,Paris Charles de Gaullgrport is regarded as one of the most important global
logistics centers in terms of cargo transportation thanks to its advanced infrastructure
facilities. At the heartof Pari€ har | es de Gaul | e, uvalit&@gor go Ci tyo

handling capacity of 3.6 million tonneBhe airport has valuable opportunities for air
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cargo transportation such as ability to
dedicated to cargo activities and a layout plan that enables thepegitransfer of

goods between the public and restricted afeassCDG hasalsoa total of 79 airaft

parking stands devoted to cargo alqgiaris CDG Airport, n.db). Especially
presenceof the advancedair cargo facilitiesand the multimodal transportation

opportunitiesat the airport significantly facilitateiacargo operations.
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Figure 6.10. ParisCDG and Istanbultat¢rk Airport Air Cargo Traffic by YeargCompiled from
websites of airports)

As can be seen from tHigure above, which showse cargo traffic oParis Charles

de Gaulleand | stanbul At at ¢ rBRaris@OGrApport Hasano v e r
increasing trend over the yeafgcording the ACICharles de GaullAirport ranked

14" with 2.156.327tons inthe world in terms of anral cargo traffic in 2018This

airport achieved an average annual growt®@6%in cargo traffic between the years
20082018.It is alsoseen that Istanb# t a tAgporkhas close values #arisCDG

Airport especially in recent years in terms ohaal cargo traffic.

One of the most importamtpportuniyy of Charles de Gaull@irport is mult-modal
transportationCharles de Gaull@irport with roadwayand railway transportation
links has intensive multimodatansport activitiesThe airportis locaed at the
crossroads of European trade &asCRE t he
Airport, n.d-b). The airport carbe seen as an international gatewaizuropedue to

its proximity to major European cities
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Another important opportunity dhe arport is theconnectivity opportunitiesf the
airport. Charles de Gaull@irport is ranked # in ACI hub connectivity index study
and3in ACI direct connectivity index studACI, 2019) Similarly, it also achieved

9" place in theconnectivty index study conducted by OA®AG, 2018) Charles de
Gaulle Airport has a strategic location withcatchment area of 25 million residents
within a 200 km radiusThe airport is a hour flight distance away from European
capitals and major citie€harles de Gaullairport now has direct connections3@9
airpors. There are many international cargo companies that located at the airport
thanks to connectivity opportunities of airporhe top global forwarders including
FedEx have sdéed at Charles de Gaulle Airport to benefit from the opportunities of
the airport. FedEx which has established its Europebrah®arisCDG and expects

to see its capacity increase by 40% by 2(2&ris CDG Airport, n.db).

The airport hashe expertise to carry both durable and-domable product groups.
The airport specializes in the transport of luxury goods, lpalie goods,-eommerce
and pharmaceutical productd5.000 nt of temperatureontrolled spacedor
pharmaceutical productene of the largestreas forperishables modernstorage

facilities are available at the airpgiParis CDG Airportn.d-b).
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Figure 6.11. Charles de Gaulle Airport Cargo Méipars CDG Airport, 209)

122



6.1.4.London Heathrow Airport

It can be said thdtondon HeathrowAirport is another one of the biggest potential
rivals of Istanbul Airport in terms of air cargo transportatibondon Heathrow
Airport, the largest international airport in thenited Kingdom is located orl227
hectares arethat23km fromLondoncity center Theairport is operated bideathrow
Airport Holdings Today,London HeathrowAirport is regarded as one of the most
important global logistics centers in terms of cargo transportation thanks to its
advanced infrastructure fiéites. Especially presenceof diversified air cargo
facilities and the multimodal transportati@pportunitiesat the airport significantly

facilitate air cargo operations.
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Figure 6.12. LondonHeathrow and Istanbuitatsrk Airport Air Cargo Traffic byYears(Compiled
from websites of airports)

As can be seen from tHegure above, which shows the cargo traffic lobndon

Heathrowma nd | st anbul At at ¢ kokdonaHeathppwAirgorshaso v er t
an increasing trend over the yeafscording the ACIl,London HeathrowAirport
ranked19thwith 1.771.342ons in the world in terms of annual cargo traffic in 2018.

This airport achieved an average annual growth 67%in cargo taffic between the

years 2008018.In addition, 6% of the airfreight is carried by dedicated cargo planes;

94% travels as belly freight in passenger airctaft alsoseen that Istanbllt at ¢ r k
Airport has close values toondon HeathrowAirport espeally in recent years in

terms of annual cargo traffic.
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One of the most importampportuniy of London HeathrowAirport is mult-modal
transportationLondon Heathrowvith roadwayandrailway transportation links has
intensive multimodal transpoactivities.London Heathrow can be seen as a gateway
of Europe thanks to the advantage that the airport is located in a productive city like
London

Another important opportunity dhe arport is theconnectivity opportunitiesf the
airport.LondonHeathrowAirport is ranked 10tlin ACI hub connectivity index study
and4™ in ACI direct connectivity index stud§ACI, 2019) Similarly, it also achieved
15'place in theconnectivity index study conducted by OXGAG, 2018) London
HeathrowAirport now has direct connections 185 airports in84 countries.It also
attracts attentiowlue to having more tha80 longhaul transportation link<One of
the major goals of the airport is to develop ldraul transport activitiefHeathrow
Airport Limited, 2014)
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Figure 6.13. London Heathrow Cargo Trade Value Distribution by Countries,2Dd@don Heatrow
Airport, n.d-a)

As can be seen from tfigureabove, one of most important cargo markdtisondon
Heathrow Airport is U.S.AAround 32% of all air cargo tradvolumes travel to and
from U.S.A in 20171t can also be said that Asian countries have a big percentage in
Heat hr owd s c a rtgTde dirporahethe @ertisenicecarry both durable
and nondurable product groupAircraft engines and partsiachinery parts, precious
metals and jewey, paintings and antiques and pharmaceutical product groups are the
main products carried at tlagrport(London HeatrowAirport, n.d-a).
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According to the evaluations made by the airport operator, the airport is becoming
insufficient in terms of capacity andherefore it is lagging behind its major
competitors who have managed to becamleub for international transprtation.
Although there are efforts to expand the airport, ékpansionprocess continues
slowly due to environmeal concerns over air transport throughout the country. In
spite of these, cargo infrastructure works are continutnig.aimed to increase the
cargo capacity to 3 million tons by 2040 with the effect of the starting in operation of

the rurway 3 that is planned to constrifcbndon Heatrow Airportn.d-b).
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Figure 6.14. London Heathrow Airport Pla¢spottergide.net, n.d.)

6.1.5.Dubai Internati onal Airport

Dubai International Airport is also one of the biggest potential rivals of Istanbul
Airport in terms of air cargo transportationig8ificant improvements have been
experiencedn aviationactivities especially in recegearsin the Middle East region

that also include Dubai International Airport. Dubai International Airgbe largest
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internatianal airport in théJnited Arab Emiratess located or1250hectares area that

5 km from Dubaicity center Theairport is operated byDubai Airports Company

Oil-poor Dubai has spent years trying to diversify its economy with core sectors
including trade, transport and tourism unlike other cities whose main source of income
is oil. ThereforeDubai InternationaRirport is an important contributor to tHaubai
economy, as it employs approximately 90,000 people, indirectly supports over
400,000 jobs and contributes 0v&26.7 billion to the economy, which represents
around 27 per cent of Dubai's GDP and 21% of the gmmat in Dubai. It is
predicted thaby 2020, the economic contribution of Dubai's aviation sector will rise
to 37.5% of the city's GDP and by 2030, the economic impact of aviation is projected
to grow to $88.1 billion and support 1.95 million jobs in Diutwa44.7% of the GDP

and 35.1% othe total employmen(Oxford Economics, 2014)
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Figure 6.15. Dubai Internationaand Istanbultatsrk Airport Air Cargo Traffic by YeargCompiled
from websites of airports)

As can be seen from thggure above, which shows the cargo traffic Duibai

Internationab nd | st anbul At at ¢ Dubailatérmaipoahiropsst over t he
has arnncreasing trend over the yedscording the ACIDubai InternationaRAirport

ranked6th with 2.641.383ons in the world in terms of annual cargo traffic in 2018.

This airport achieved an average annual growt, 67%in cargo traffic between the

years20082018. It isalsoseen that Istanbél t a tAigporkhas close values Bubai

InternationalAirport especially in recent years in terms of annual cargo traffic.
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One of the most importapportuniyy of Dubai Internationalirport is multi-modal
transportationDubai Internationafirport has multimodatransport activitieshanks

to the airportés road c¢ o nMuli-enbdaldransporta nd
activities can be carried out using these alternative transportAnksher important
opportunity ofthe arport is the connectivity opportuiies of the airport.Dubai
InternationalAirport is ranked 2th in ACI hub connectivity index studyAClI, 2019)
Similarly, it also achieved&" place in theconnectivity index study conducted by
OAG (OAG, 2018) The airportnow has direct connectionstwore thar20airports

in 94 countriegDubai Airports, n.d.)

Dubai International Airport has a B®0m ]Jcargofacility and it has the capacity to
handk 3.1 million tonnes of cargo per ye&@he airport has the expertise to carry both
durable and noxurable product group¥aluable goods, perishables, plants, animals,
e-commerce ang@harmaceuticgbroduct groupsire the main products carried at the
airport (Dubai Airports, n.d.) Someopportunities such asaity to carry out 724

cargo operations, presence of free zone and large storage areas at the airport

significantly facilitate air cargo operationshe airport has more than 200 freight

forwardersthanksto the advanced cargo infrastructure of the airubai Airport,
2011)

Figure 6.16. Satellite Image of Dubai International Airpd@fthis figure is created by the author
through usingGoogle Map
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6.1.6.Hamad International Airport

Hamad International Airport is also one of the biggastential rivals of Istanbul
Airport in terms of air cargo transportationig8ificant improvements have been
experiencedn aviationactivities especially in recent yearsthe Middle East region
that also include Hamad International Airport. Hamad hwgonal Airport the
largest internatioal airport in theQatar is located or2200hectares area tha# km

from Doha city center The airport is operated byQatar Airways Today, Hamad
International Airporis regarded as one of the most important global logistics centers
in terms of cargo #msportation thanks to its infrastructure faciliti€specially
presenceof the advancedair cargo facilitiesand the multimodal transportation

opportunitiesatthe arport significantly facilitate air cargo operations.
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Figure 6.17. Hamadinternational and Istanbul Atak Airport Air Cargo Traffic by Year¢Compiled
from websies of airports)

As can be seen from tHegure above, which shows the cargo traffic ldmad

Internationab nd | st anbul At at ¢Hakadatéermagooahitpert over t he
has an increasing trend over the yelrhasalsopassed Istam u | At at ¢rk Airport
terms of annual cargo traffic thugh the acceleration it has gained since 2014.

According the ACIHamadinternationalAirport ranked11thwith 2.198.308o0ns in

the world in terms of annual cargo traffic in 20I®is airport achieed an average

annual growth of.5,2% in cargo traffic between the years1®02018.
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One of the most importaopportuniyy of HamadinternationalAirport is multi-modal
transportationHamadinternationalAirport hasmultimodal transport actividsthanks

to the airportés road c¢ o nNuli-enbdaldransporta n d
activities can be carried out using these alternative transport IBpecialized
temperature controlled vehicles are used extensieelmulti-modal transpostion.
Sensitive commodities are collected from and delivered directly to the aircraft by
specializedtemperature controlled vehicles, in an effort to ensure the cool chain
process is seamless, thereby eliminating tesskemperature exposu(ellA, 2019).

The connection between the port anddinport is also realized tbugh these vehicles.
Another important opportunity dhe arport is theconnectivity opportunitiesf the
airport. HamadInternationalAirport is ranked 18thn ACI hub connectivity index
study(AClI, 2019)

Hamad International Airport has a full capacity for processing 2.5 miibonesof
cargo per yeait has an area of 292.008 for cargo complex ared.here is awo-
floor cargoterminal incorporates warehouse spacastomatedsystems /retrieval
systems mezzanine, offices and shops. The -kgMél terminal has over than
55.000m?, boasting 11 widebody aircraft starmhd 42 loading docks. Additionally,
there areé32 landside truckoading facilities enabling the swift and efficient transfer
of cargo in and out of Qatarhe airport vith advanced&nning technologgnsuring
the complete safety and security of the facility, its staff and cgHpmad

International Airport, n.d.)

Hamad International Airport has also dedicated and specially equipped live animal
centre, dangerous goods area and a perishable storagdHaezsd International
Airport, 2014) Especially bere is an advanced infrastructure for the transportation of
live animals.The live animal centre has over3@80m? and provide temporary
accommodation and inspection of live large and small animals, shoinszs, canis,

dogs, cats, fish and fowThe facility includes veterinary inspections, a paddock for

horses to exercise and much more. The centre provides the animals with-aestress
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journey where they are able to rest and relax before and aftégtitednderspecialist
supervisionHIA, 2019)

Figure 6.18. Satellite Image of Hamad International Airpfrhis figure is created by the author
through usingGoogle Map

6.2. The Comparison of thelstanbul Airport and its Potential Rivals

In a summary mannel order for Istanbul Airport to become a significant transit
point in terms of global air logistics, it needs to be compete with Dotemationa)
Hamadnternational Frankfurt, Charles de Gaulle, Londdeathrowand Amsterdam
Schiphol airports whic are prominent in terms of cargo transportati@ecoming a
significanttransitpoint for globalair logistics is one of the most irmgant factors that

will contribute to the goals of both Istanbul Airport and potential competing airports
to become algbal logistics hublt is useful to compare the key featutest will
enable to reach these geaf both Istanbul Airport and its pential rivals.Hence the

key featureof competing airports in terms of cargo transportation were determined
and these features were compared with
built.
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Table6.9.Summary Tabl e o Rivalsin terans dCardo TrAnsporpation t 6 s

Dubai Hamad Frankfurt Charles de | London Schiphol
Gaulle Heathrow

S1 3.100.000 | 2.500.000 N/A 3.600.000 3.000.000 N/A

S2 35.000 55.000 N/A N/A N/A 525.000

S3 2.641.383 | 2.198.308 2.176.387 2.156.327 1.771.342 1.737.984

S4 |en 111 13" 14" 19" 20"

S5 3,77% 15,22% 0,31% -0,56% 1,77% 0,81%

S6 12th 18th 1st 4th 10th 2th

S7 Yes N/A N/A N/A N/A N/A

S8 Yes Yes Yes Yes Yes Yes

S9 Yes Yes Yes Yes Yes Yes

S10 | Yes Yes N/A Yes No N/A

S11 | Yes Yes Yes Yes Yes Yes

S12 | No No Yes Yes No Yes

S13 | Yes Yes No No No Yes

S14 | Roadway +| Roadway +| Roadway +| Roadway +| Roadway Roadway +
Seaway Seaway Railway Railway Railway +

Seaway

Table6.10. Explanations of Summary Table Abbreviations

Abbreviations | Explanations

S1 Annual Cargo Handling Capacity (tonnes)

S2 CargoTerminal Area ()

S3 Annual cargo traffic in 2018 (tonnes)

S4 ACI World Cargo Ranking Position

S5 Average Annual Growth rate of last ten years

S6 ACI Hub Connectivity Ranking Position

S7 Integration withFree Zone

S8 Variousinfrastructure possibilities by product groups
S9 Cold Chain Transportation Possibilities

S10 7/24 Cargo Operation Capability

Si11 Accessibility to the cargo terminal of cargo vehicles such as trucks
S12 Possibility of railway canection that can carry cargo
S13 Integration with seaway transportation

S14 Possibility of Multimodal Transportation

As can be seen from thables above, which showthe key features of Istanbul
Ai rport ds pantual tdrgo &dpacity iofvats Is etween 500000 -
3.600.000tonnes Schiphol airport stands out with it2%000 nt cargo terminal area.
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According to 2018 data, the annual cargo traffic of all potential competing airports is
hi gher than | st Bubd Airport Aas achigyedIl6th place imptlee ACI .
World Cargo Traffic Rankingn which Istanbul Aatirk Airport cannot even get into

the top 20, thanks to its annual cargo traffic.

Consideringm terms of average annual growth rates, IstaAbula tAgporkhas the
highest growth ratevith a growth rate of 13.86%fter Hamad International Airport
thathas a growth rate of 15.22%rankfurt and Schiphol airports stand out in the Hub
Connectivity index by ACI due to their high connectivibpportunities Duba
International Airport, one of the main competitors, ha free zone like Istanbul
At at ¢ r kThére isinsuficiént informatioanwhether other competing airports
have integration with free zongdl competing airports have diversifi@dfrastructure
facilities for the transportation of variousopiuct groupsThereforeit can be said that
all competing airports have the expsdito carry both durable and nduarable

product groups.

There are important opportunities at all airports for tranagiort of cold chain
produd groups, which constitute the main demand for air trarigppon. The ability

to operate a 24/7 cargo operation, which is not available in London Heathrow Airport
due to environmental concerns, is aValéa at other competing airport€argo
vehicles such salorries have access to the cargo termatadll airports.Frankfurt,
Schiphol and Charles de Gaulle airports haievay links that can carry cargoubai,
Hamad and Schiphol airports are integrated wi&hwaytransporation Considering

in terms of nulti modal transportation, Schiphol Airpastthe most convenient airport

for multi-modal transportation among contipars thanks tdiaving connections to all

modes of transportation

Today, a significant portion of Istanbul's air cargo operations tadae @t Istanbul
Atat¢rk Airport. Cargo operations wil/l cont
Airport until the cago operations start at Istanbul AirpdZargo operations at Istanbul

At at ¢rk Airport wildl be st opanbutlAirgoftt er movi n
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Therefore, the cargo data of | stanbul At
Airport through assuming cargo activities will continue in the same whlye
commencement date of cargperations at Istanbul Airport, which is operational in

terms of passengers,atsounclear.

Comparisorof thelstanbul Airport and its rivals could not be made completely due
to limited access to project details of Istanbul Airpétcording tothe information
obtained, the annual cargo capacity of Istanbul airport is planned to be 2.500.000
million tons in the first stage and will reach 5.500.000 million tons when the stages
are completed. 1.6 million frarea is reserved for cargo facilitidSA, n.d.) It is
stated that there will be infrastruce facilities in this area that will allow the
transportation of various product groufisis planned tht there will be operational
capability to uséemperature controlled special trucks especially for the transportation
of cold chain product grou@urkish Cargo, n.d.)in addition, manyeading freight
forwarders in the world have already requested to rent space at Istainbort
(Emlak Kulisi, n.d.)and the facilities to be built are expected to host many freight

forwardersthanks to the strategic location and connétgtiopportunitesof Istanbul

It is stated that there will be important infrastructures for mmfidal transportation

at Istanbul Airport and the connections planned to be made by alternative
transportation methods will be corepd instagesin the firststage it is planned to
provide access to the cargo terminal of cargo vehicles suolrigs, and to integrate

the airportwith railway andseawaywhen thestagesare completeqTurkish Cargo

n.d.). Thereforeg it can be said that Istanbul Airport will play an important role in
global trade and has a high potential to become a significant transit point thanks to
having importanfeatures such as integration with all des of transport, advanced
infrastructure fadities for transportation of all types of products deng the most

important airport of the province in terms of cargo transportation.

Istanbul Atagrk airport's annual cargo trafficeind analysis results and high rankings

in the connectivity analyzes conducted by ACI and OAG are also important
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parameters indicating that this potential exidtsis possible that there will be
significant leapsn air cargotransportation in Istanbul due to the fact that cargo
operationsill be movedto Istanbul Airport, which will have advancedrastructure

for cargo transportation, instead of Istanbul AtktAirport.

Figure 6.19. Satellite Image of tanbul Airport(This figure is created by the author through using
Google Map
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CHAPTER 7

POSSIBLE DEVELOPMENT SCENARIOS FOR AIR CARGO
TRANSPORTATION IN TURKEY

A scenariostudy was conductetth dewelop possible cargo development scenarios in
future.Within the scope of the scenario study, 8ystems and Development Planning
of Turkish Airports Project by TM-MATPUM was analyzed andata of the focus
group meeting held as part of the projeavere ealuated from an air cargo
perspective Accordingly, 4 possible scenarios for air cargo transportation were
producedIn this section, brief information is given about the ldagnstudycarried

out within the scope of this project addpossible cargo developmestenarios
produced by the author usitige obtained results from focus group meetiofythe

projectare desribed in detail.

7.1.Analysing the Systems and Development Planning of Turkish Airports
Project

A long term forecast study was conducted by YYMMTPUM to determine how ai
transport will be shaped in the -3@ar period in Turkey and the World. Within the
scope of longerm estimation study, a method that blends both quantitative and
gualitative data and alyaes has been adopted. Participation was adopted throughout
the study and all stages were completed with the contributions of experts who are

closely related to the sector.
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Table7.1. 5 Stages and itsasic explanations of the Projg&TM-MATPUM)

Stages Explanations

Priorities that will be used in determining trends and cree
Determination | scenarios have been identified aneigihted.Within the scope 0
of Priorities the workshoppriorities to be used in air transportation plann
were determined.

Determination | Social, technological, economic, environmental, political tre

of External and events that may affect the world aviatsector within the nex
Trends 20 years are ideified within the scope of the Workshop.
Creating a Using the #AAnal ytical Hi er i
Matrix of Multi Criteria Decision Making Methods, it is determined h|
Meaningful importart the external tendencies determined indeh2 in termg
Variables of the priorities determined in Phase 1.

As a result of the studies to be carried out, the variables with
Creating uncertainty and significance were determined and scenarios
Scenarios creded on the axes established within the feavark of these

studies.

Selectinghe | The scenarios produced were voted by the participantharst
BestForecast | forecast scenario was determined according to the re
Scenario obtained.

Focusgroup meetings were conducted in the project with the participation of sector
experts.First, a workshop with 84 participants from the aviation sector wasameld

15 January 2018 at ThisWwoskshap wasscenduatedjinghre®i r por t
stages: detrmination of prioritiesdetermination of variables amteating amatrix of
meaningfulvariables.T u r k eSytadgetsfoR aviation sectohas been compilely

examining the national strategic reports by the project team prior to the worl$ieop

conmpiled targets are shown in the table below.

Table7.22Tur k e y 0 ssfoRdviatibnasectp(Briorities) (YTM-MATPUM)

Development of regional air transport

Increasing international flights from Anatolian airports

Development of Border Airports

Ensuring Istanbul new airport being an important global hub in world aviation
Ensuring a competitive environment between airlines

Improvement of Seasonal Tourism Airport

Becoming aegional base in Maintenand®epairRenovation services
Development of seaplane transportation

N[O OBAWNF
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Table 7.2. continued

9

Improvement of airdxi activities

10

Increasing general aviation activities

11

Improving the Property of a Global Tourism Airport

12

Becoming a regional hub in the field of aviation education

13

Increasing environmentally friendly design and applications

14

Ensuring enggy efficiency

15

Integration with other modes of transport

16

Improvement of ground services

17

Development of tdmological services

18

Categorization of airspace

19

Development of cargo transportation

20

Development of satellite based systems

21

Facilitating of customs procedures

22

Improving the System Integration of IT infrastructures

23

Turning airports into attraicins / trade centers

24

Development of helicopter transport and heliports

25

Giving importance to planning and improving coordination

In the determination of priorities stage of the workshop, choosing of the 5 most

important priorities from the priority list which consstf Tur key 6 s

25

aviation sector has been wexgted from participant$op 10 mostimportant priorities

obj

were determined by gathering the voting results of 84 participants and the determined

priorities were weighted according to the votes of the participdms.10 most

important priorities and its weights according to voting results are shown in the

following table

Table7.3. Top 10 most important priorities and its weights accordingating resultYTM

MATPUM)

Place | Priorities

Integration with other wdes of transport

Development of regional air transport

Increasing general aviation activities

Ensuringlstanbul new airport being an important global hub in world aviatior

Increasing international flights from Anatolian airports

Developmenof cargo transportation

Improvement of Seasonal Tourism Airport

Improving the Property of a Glob@burism Airport

Development of Border Airports

PO NOOOHAWIN|F

Ensuring energy efficiency
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According to the results, the target of development of cargo transportation has
achieved high score and ranked 6th in the ranidumgpsideringhis result in terms of
cargo transportation, aviation experts in focus groups also neay attention to the

devel opment of cargo transportation

In the determination oéxternal trendstage of the workshgpocial, technological,

economic, environmental and political trends and events thatthavpotential / risk

S

to occur in the next 20 years and which may affect the world aviation sector were

identified. In the workshop, all partipants added theonlisted trends / events that

they deemed important to the list of trenakich identified by YTM-MATPUM

through literature review and expert opinion and explained the possible effects of these
addedrends on the air transport sectt.external trend&ariablesthatmightaffect

the aviation sectonidentified within the scope of the studyeashown in the table

below.

Table7.4. 41 variables that might affect thaviationsectorin future (YTMMATPUM)

Becoming widespread of the travelling oriented lifestyle

Emergence of new tourism regions and areas

Increase in business travels

Growth of global trade and service &#&c

Increase in GDP per capita

Increase in fugprices

Rapid development of market shares ofdowst airlines (LCC)

Development of information technologies

Development of comfortable and cheap alternative transportation technologies such
spee train

Increase in air transportation liberalimam

New developments in Eurkey relations

Emergence of aviation mega cities

Increased security threats and extended processing times accordingly

Development of free trade agreements

Increase in midié class population

Increased political tensioms nearby geography and image problems

Development of @ommerce (for aicargo)

Increased global political tensions

Emergence of new airport business models

Reduction of flight safety problems

New dewelopments affecting aerospace technology

Increased security costs
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Table 7.4. continued

Establishment of new airline alliances

Use of alternative fuels

Starting lowcost airlines (LCC) to make lodwaul flights

Development of environmentally friendalternative transportatiolechnologies
Natural disasters

Aging population

Decrease in global resources

Increased migration rates

Increased new restrictions to reduce emission levels

Increased flexibility in global production

Shift of global econonai center to Southeast Asia

Development of londnaul aircraft technologies

Reduction of operational time via robotics and automation technologies
Increased epidemic diseases

Adoption of lifestyle towards environmental awareness

Reduction in aircraft niee limits

Becoming widespread of videmnferencing

Development of 3D printer technologies (for-aargo)

The rapid growth of the African population

In thecreating a matrix of meaningful vablesstageof the workshopthe importance

of the external tendenciédentified in stage2 in terms of the priorities identified in
stagel was determined using the Analytical Hierarchy Process Method, which is one
of the multicriteria decision making athods.The importance of the 43 trends in
terms of 5 prioritiesvas evaluate@ly the participants on a scale 661As a result of
these evaluations, a sifinance indexscorefor each trend was calculated using the

following formula.
a7 A) dhn

In this formulay -dndicateshe weight of the criterion i igdicates the significance
of trend j in terms of criterion i andl xindicates the weighted significance level of

trend j. Calculated significandedices are shown in tHellowing table sorted from

top to bottomaccording to théndex score.
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Table7.5. External Trendsnd itssignificanceindexscores(YTMMATPUM)

External Trends (Variables)

Index Scores

Becoming widespread of the travelling oriented lifestyle 4,05
Emergence of new tourism regions and areas 3,87
Increase in business travels 3,77
Growth ofglobaltrade and service sector 3,76
Increase in GDP per capita 3,73
Increase in fuel prices 3,72
Rapid development of market shares of4owst airlines (LCC) 3,59
Development of information technologies 3,56
Development of comfortable and cheap altermatitransportatior| 3,46
technologies such as high speed train

Increase in air transportation liberalization 3,44
New developments in Eurkey relations 3,43
Emergence of aviation mega cities 3,42
Increased security threats and extended processingatnesdingly 3,37
Development of free trade agreements 3,34
Increase in middle class population 3,33
Increased political tensions in nearby geography and image problems 3,32
Development of €ommece (for aircargo) 3,31
Increased global political teions 3,30
Emergence of new airport business models 3,30
Reduction of flight safety problems 3,24
New developments affecting aerospace technology 3,21
Increased security costs 3,21
Establishment of new airline alliances 3,21
Use of alternative fuels 3,21
Starting lowcost airlines (LCC) to make lorgaul flights 3,19
Development of environmentally friendly alternative transportal 3,14
technologies

Natural disasters 3,11
Aging population 3,08
Decrease in global resources 3,03
Increased migratiorates 2,95
Increased new restrictions to reduce emission levels 2,94
Increased flexibility in global production 2,92
Shift of global economic center to Southeast Asia 2,87
Development of longpaul aircraft technologies 2,83
Reduction of operationdiime via robotics and automation technologies 281
Increased epidemic diseases 2,81
Adoption of lifestyle towards environmental awareness 2,80
Reduction in aircraft noisémits 2,66
Becoming widespread of videmmnferencing 2,55
Development of 3D pniter technologies (for arargo) 2,32
The rapid growth of the African population 2,22
Average 3,2
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7.2.Air Cargo Scenario Study

Obtained data from the focus group meetings attended by representatives from the
sector in ANSystems and Devel opmewas Pl
analyzedrom the perspective of cargo transportatmd base data were obtaghfor

the possible cargo development scersarikxcording to thefocus group meets

results ofthe project there are 41 variabléisat couldaffectthe aviation sectan the
following yearsand these variables were evaluated by the author in terms of air cargo
transportationln accordance witlthis evaluation32 varables that can guide the
development of the air cargo sector were identified from the 41 variables that could
affect aviation sector32 variables that caguide the development of tlar cargo
sectoridentified by the author and tlsggnificance scoringesults of these variables

obtained from the project are shown in the table below.

Table7.6. 32 variable that might affect the global air cargo transportation in future

External Trends (Variables) Index Scores
Growth of global trade and service sector 3,76
Increase in GDPper capita 3,73
Increase in fuel prices 3,72
Development of information technologies 3,56
Development of comfortable and cheap alternative transport 3,46
technologies such as high sgdeain

Increase in air transportation liberalization 3,44
New developments in EQurkey relations 3,43
Emergence of aviation mega cities 3,42
Increased security threats and extended processing times accordin 3,37
Development of free trade aggments 3,34
Increased political tensions in nearby geography and image problen 3,32
Development ob-commerce (for aicargo) 3,31
Increased global political tensions 3,30
Emergence of new airport businessdals 3,30
Reduction of flight safety problems 3,24
New developments affecting aerospace technology 3,21
Increased security costs 3,21
Establishment of new airline alliances 3,21
Use of alternative fuels 3,21
Development of environmentally friendly alternative transportal 3,14
technologies

Natural disasters 3,11
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Table 7.6. continued

Decrease in global resources 3,03
Increased migration rates 2,95
Increasedew restrictions to reduce emission levels 2,94
Increased flexibility in global production 2,92
Shift of global economicenter to Southeast Asia 2,87
Development of londnaul aircraft technologies 2,83
Reduction of operationalnie via robotics and automation technologig 2,81
Increased epidemic diseases 2,81
Adoption of lifestyle towardenvironmental awareness 2,80
Reduction in aircraft noise limits 2,66
Development of 3D primr technologies (for aitargo) 2,32
AVERAGE 3,18

* Compiled from YTMMATPUM database

A literatureresearch has been conducted about these 32 variablesigiaffect the
scenario developent process and uncertainty scoreetween 15 has been
determined for each variable by analyzing the probability of occurrence of these
variables in the following yearfl: Most Certain- 5: Most Uncertain) Variable

explan@ions and uncertainty scores are given in detail in the following section.
7.2.1.Variable Explanations and Uncertainty Points
Growth of global trade and service secto(SS:376/US:3)

According to the World Trade Organization (WTO), world trade, which has been
declining due to restrictions restricting trabletween countries, is expected to capture

a new growth trend through free trade agreements between co(iitiids 2015).
Europe, the economic and aviation giant, struggles with political and ee@nom
troubles. Even thélisintegration of theeuropean Union has come to the fof@e
euro's future becomes negative day by.days expected thathe emergence of
possible fragmentation of many currencies and the formation of different free trade
blocks will reduce the impct of Europe on glal trade(Varoufakis Yanis, Galbraith
James K., 2016)

Apart from Europe, there are also major actors of global trade such as the USA and
RussiaEspedaally the USA, has been one of the most ionfantactorsin global trade

since World War II(The Jakarta Post, 2018Ylany developing countries such as
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Turkey istrying to increase its role in the glokahdeby improving their economic
relations with tlesemajor actors Developments in Asian countries in recent years
have begun to restructutiee global trade Asian countries such as China and India
have achieve significant growth trends in recent years andehlaecome new major
actorsin global trade.

The increasing number ofmajor actors in global trade increases the global
competition significantlyln particular,developingcountries under the influence of
these major actomnay be significantly affectedby global tradeThe emergence of
trade wars between the B&nd China in recent yeacan begiven as an example.
The economic sanctions between the t@antries create significant fluctuations in
globaltrade. It is unclear whether these economic @latbns will occur in the future

or how they will affect global trade.
Increase in GDP per capitg SS:373/US:3)

2050 OWorl d Economi c Oeddbg PWCHRnO20l enade ta 6
comparison in terms of purchasing power gamtccording to the reportwhile the
GDP figures of E7 countrid€hina, India, Brazil, Russia, Indonesia, Mexico, Turkey)
are estinated to increase fro8%0.000 billionto $140.000 billion; GDP figuresof G7
countries (USA, Japan, Germany, United Kingdom, France, Italy, Canada)
estimated to increase froM&O000 billion to $0.000 billion.In addition,GDP growth

of about 3% is expected irutkey.

In case Turkey to complete thecessary structural refornitsis expected todcome
the world's13th largest economyn 205Q Turkey will also rank 2nd among E7
countries in terms of purchasingvper parityin 205Q However, the model on which
these predictions are based ignores stearh cyclical changes, globaisdsters and
political changes that will hinder technological and economic developr{lews,

2017) Therefore, the increase GDP per capita remainsicertain.
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Increase in fuel prices(SS:372/US:3)

The increase in oil prices since 2008 due to the crises in the world economy has been
a major threat for the aviatiomdustry. According to the Challenges in Air
Transportation by 203&portpublished by EUROCONTROL, it is estimated that oil
prices tend to increase regularly in the most probable scearatithat oil prices will

reach aroun&145 per barrel by 2035AIthough the peak of oil prices and the crisis
situation are at expected in this process, the change in prices is still considered as a
risk factor.The fuel component, which constitst 2535% of the airlines expenses,

will have an impact on ticket prices and passenger travel expdnhgestated that

there is aisk that oil prices may show sudden changes in the next 20 years due to the
increasing speculation and investment of aild this risk should beaken into

consideratior{Eurocontrol, 2013)
Development of information technologie$SS:356/US:1)

Air transport systemit is modeled as interactive control loops with several main
subsystems, such aarcraft, airline and air traffic managementhe impact of
information technologies in each of these subsystems is assesbeddgyformance

of these control loopdt appears that information technologies, air transport systems
and components have a significant impact on safety, efficiency, capacity,
environmental impact and financial performang¢éansman, 2005)In addition,
technological advances enable the aviation industry teldpway by day, and digital
technologies continue to become an factor that increases the operational efficiency of
airlines. The development of information technologies helpsa¥iationindustry to

utilize its potential and services in the most effitiavay. It also facilitates the
implementation and development of global standards and adds value to airlines
(iFourTechnolab Pvt. Lti., 2017)
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Development of comfortable and cheap alternative transportation technologies
such as high speed traiffSS:346/US:2)

fiChallenges in Air Transportation by 2@8&eport published by EUROCONTROL
states that new and more developed high speed train lines will be established among
more than 50 cities in the European Union countredg/een the yea019 and 2035.

In addition, the report states that high speed traimections in the European Union
countries will have a negative impact of 0.5% annually on gheuut flights for ranges

up to 800 kmin the future, the aviation sector will have aitieal chance of competing

in the short term in the face @dst trainswhich provide opportunities such &asy
access to the city center, relatively less aggressive security practices, less delays, and
greener and more comfortable transportat®milarly, the competitiveness of air
cargo transportation by rail wilhcrease in importance especially in the transportation

of durable product group#s a result, high speed train connections tend to develop
continuously, new high speed train connectiores lzeing made between cities and
improvements in connection timesminue In addition, it is emphasized that these
connections will not affect all aviation in Europe in the same way, and the impact on
flight demand will be greater in areas where projacesconcentrate(Eurocontrol,

2013) As seen in the European example, it is not clear to what extersjpégd trains

will affect the aviation sctor.
Increase in air transportation liberalization (SS:344/US:3)

Different models have been applied in the namébafralizationuntil now. One of
these models is bilateral liberalization agreementgually signed by statesA
multiple agreement systemasdevelopedather than the liberalization between the
two airlinesthrough the Open Skies Agreement signed by the US and the EU and
underlined the importance of liberalizatioA liberalization movement which
spreading across the world and covering more draastarted to develop thanks to
this agreement(Sungur, 2015) Increased integration between regions through

liberalization agreements sided to the need to review airline identification criteria,
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airline ownership and control regimes.the same time, a number of problems arise
with the increasing security threats associated with globalizakionvever, this
situation is increasingly alessed at regional level through the establishment of
common security policieft is stated that there is a long way for the full liberalization
of international civil aviation but it is also stated that this goal is achievabl
(Lykotrafiti, 2015) In shortly, political dynamics, security threats caused by
globalization and economic instability create uncertainty in terms of the spread of full

liberalization in civil aviation.
New developments in EUTurkey relations (SS:343/US:4)

Turkey-EU relations started in 1963 and still continues todaykey is one of the
countries wishing to join the European Unidine European Union's Customs omi
is an optim for Turkey to enter the common mark&urkey is envisaged to enter the
EU by completing a threstage process through Customs UnjgkJ Delegation to
Turkey, n.d.) Turkey reports thaiey areready for this process btiie EU does not
take a positive step in this regafidTV, 2017) The EU's attitude complicates the
process and increases tnecertainty of developments.is oftencome to the fore that
European Union is seeking alternative modeistead of makingTurkey a full
member However, Turkey stated emphatically thétl not accepproposalexcept
full membership( Anadol u A jTherEd'¢e attitu@aBighBpush Turkeyo
make new decisions and take different st&pgrefore, it imssumed that any changes
and developments may occur in the following yedtse aviation industry is one of
the glolal industries affected by international trade and polifidse attitude of the
EU is also reflected in the aviation secfbnere is also unetinty as to what impact
the United Kingdom's Brexit referendum will have on the BBvelopments that may

ariseover time as Brexit m§ also affect TurkeyDeloitte, 205).
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Emergence of aviation mega citie€SS:342/US:1)

The Delivering Thd-uture report published by Airbus reveals significant expectations
about the future air industry and city relationstprbus, 2011) According to the
report, a large proportion of future air transport will take place over foiéiga, whose
number will increase in the worldn 2016, Airbus stated that the number of mega
cities has reached 55 and more than 90% of thedange traffic is realized through
these citiesAirbus alsoestimateghat in 2035 there will be 93 aviation naegjties

and the amount of the total number of air passengers will reach %e8@lththese
cities (Airbus, 2016) This estimate can be seen as very important for bothkithe
transportation sgor and airportsConsidering the fact thatracargotransportation
takes place mostly among mega cities, it can be said that the increase in the number
of mega cities will have positive effects on air catdocertainty scoref this external
trendhas been identified as 1 due to the high possitlitanincrease in the number

of mega cities.

Increased security threats and extended processing times accordingly
(SS:337/US:3)

The duration and intensity of passenger and cargo security contralspatts
increased due to increased security measures as a result of the terrorist attacks of
September 11 and onwards. This has a significant impact on digdgnys at airports
(CSES, 2011)ltis observed that new and expensive security technologies prolong the
processing time instead of increasing the control point efficiency at the aifipibists
Shallow, 2017)Body scanner introduced at Changi Airport is an example of new
technologies This scanner uses millimeter wave technology to detect metallic and
norrmetallic substancesecreted in the person's body and warns officials if a hidden
element is detecte@mith, 2016) There are also concerns that these scanners show
every detail of the human body, including body curves, and emit 20 times more
radiation thamormal scanner@ he Independent, 2010) is expected that the waiting

time of the passengevdll be reduce with this system, which does not fully reveal
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the body curves at Changi Airport and is said to emit the same radiation with a mobile
phone, and this is expected to bpleasandevelopment for all passengd&mith,

2016) IATA also has aecommendatiombaut that issuelATA envisages tunnels

each equipped with a range of es@anners, xay machinesmetal detectors and
arranged according to 3 different passenger profdes,expecs these tunnels to
becomewidespead at all airpogtin five to seven year$ATA is alsoestimated that

the waiting time of the passengers will be reglli with this corridor systefiATA,

2011a) In this context it can be said that there are unagities about this external
trend.

Development of free trade agreementSS:334/US3)

In 2008, negotiations were initiated between the three major African economic
communities on the Trilateral Free Trade Agreement (TFTA) andgiteement was
signed by 27 African countrietn 2015, the African Union decided to alslish the
African Continent Free Trad&rea(CFTA) and by 2017, 54 African Union countries
are expected to become members of this regfdhe agreement is successifulthe
region, which will represent 1 billiorpeople and3 trillion of GDP, ntraAfrican

trade is expected to increase by 5@heong, Jansen, & Peters, 2Q13)

Europe, the economic and aviation giant, struggles with pdliica economic
troubles. Even the disintegration of the European Union has come to th&Htere
euro's future becomes negative day by. @dacording toYanis Varoufakis & James

K. Galbraith the emergence ofgssiblefragmentation of many currencies and the
formation of different free trade blocksll reduce the impact of Eope on global
trade They alsdbelievethat the region willfemainconfusdin the coming years as it

will have to struggle with the growth problems, high unemployment rates and debt
problems that are constantly on the agenda in the medim(Y&aroufakis Yanis,
Galbraith James K., 2016)

Free trade economy spread through infrastructure agreements after World. War 1

Nowadays, the increase in conflicts between countaeses institutions such as the
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World Trade Organization, which are established to pi®vrade freedom, have
difficulty in doing their jobsIn this respect, some countries have focused on small but
important regional and bilateral trade agreements, sinpeagress has been realized

in the global agreementsor example, in linewith the strategies adopted by US
President Donald Trump, who won the last presidential elections, the US trade policy
will be change significantly in the coming peri¢@hatered Accountawst 2017)
Therefore, there is uncertainty about how free trade agreements will develop in the

future.

Increased political tensions in nearby geography ral image problems
(SS:332/US:4)

The instability in the Arab world is expected to continue over the next decade and
Turkey is also affectingegativelyby these developments in the nearby geography.

is not clear how the region will develdyut it is certairthat Turkey will be affected
positively or negatively by this situatiohhe decrease in trade volumes with countries
with political tensions duto instability in the region and migration waves from these
countries undoubtedly affect the aviation secfrline connections with countries
with political tensions are weakening day by dBespite all the negativity in the
region it is expected tharurkey will become a major regional power in the next 10
years(Stratfor, 2015)

Development of ecommerce (for air-cargo) (SS:331/US:1)

E-commerce in the worltdlas grown more than 10 timasthe last decad&Vith the
development of @ommerce, new business models emerge and consumption habits of
people change.-Eommerce is also impamt for the development of the logistics
sector.According to the estimate made by Goldmati&investmenBank, global

retail ecommerce volume, which reached.® trillion by 2016, is expected to
approach $ trillion by 2020( T U S K A D.,Whife deleloping countries accounted

for 32% of ecommerce volumin 2011, this ratio hagsen to 59% today. It is thought

that it will reach 64% in 2020The AsiaPacific region is now the fastest growing
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e-commerce regionBy 2020, China's-eommerce market is expected to be larger
than the combination of the US, UBapan, Germany, the Uait States and Germany
markets. In addition, it is stated that the developmentdaremerce is an important

potential for supporting growth in air car@@oeing, 2017c)

E-commerce is growing rapidly in Turkexs well as all over the worl@he ctanges

in the structure of demand (growth potential of internet penetration in countries,
increase of young population and technology tendency) and sfipgigase in costs

in retail sector and contraction of profit margins) also suppadnemerce growth.
According to thes-intensity indexoy BCG (The Boston Consulting Group) in 2016
although Turkey rank behind the devpéa countries, Turkey has also demonstrated
that it has significant potential in comparison with developing countlesearch
company Euromonitor estimates that retadoenmerce will be 4.3% share tital

trade in Turkey in 20211t also state that this ratio may rise further with
improvementy TUSKAD, 2017)

Increased global political tensiongSS:330/US:3)

One of the most important issues of the sector that has the potential to affect market
dynamics is international relationBhe most recent example of this effecthat the

US President (Donald J. Trump) forbids citizens aforintries to enter the United
States on grounds of security measures shortly after taking office has affected
airlinescompanieshat transport passengers between the countries stiguand the
United States, and citizens of seven countries havbeen able to uskdse airlines
companiegCNN Politics, 2017)In spite of the increasing political tensions due to
economic dependend®tween the major countries, relations can be tried kepe

well. However, there is no guarantee that theoerwidetonflict in the future. Taking

into account the risk of political tension, countries can look for ways to reduce the
types of depedence that make them vulnerable to economic coercioffirzanttial
sanctions(NIC, 2017) Consequently, there are uncertainties as to where or when

political tensions will emerge in the future.
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Emergence of new airport business niels(SS:330/US:3)

Traditionally, many airports in the worldre operated by governments or local
authorities.Today, despite years of privatization, 50% of the world's airports are still
in state ownership and operati@n the other hand, airport privatizations that started

in the UK in 1987 have beconvedespread over the years and many new business
models have emergeslich agransfer of ownershipin the current practices, it is
generally seen that the ownership remainshim state and that the private sector
operates as either a construction equivatesriod or a rent / profit partnershipach

state has developed different models / applications for the operation of all or part of
the airport The choice of business mel depends on the internal legislation of the
states and the special conditimighe airport§Qin, 2010)

Although flexibility is perceived as an operational subject, it is an increasingly
important feature of airport business mamagat and shapes how business models
are developed to tackle challengBspid investments provided by thevate sector

that do not require government contributions have played an important role in the
adoption and support of new business models. Inctinsext, flexibility has brought
significant advantages in terms of managing risks and exploiting opg@suBven
though the future is unpredictable, it is possible to create more flexible business

models that can cope with changes with new stratégeghFisher, 2015)

It is observed that the adoption of the BuidderateTransfer modein Turkey.In this

model, airports are transferred to private company operation in return for investment
or rent. The property alwag remains in the statéh the European Union countries,
private company management is in continuous developr@empanies such as the
Spanish Ferrovial Group, the Austrakbased Macquarie Airports Group and the
Germanbased Fraport AG havstarted opeting a large number of airporfBurkey

based TAV is also seen as one of these companies that operates more than one airport
( Sal deér amsaresult, private3s¢ctor management is awimsituation and
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there are many different business modelis. not clear what developments will occur

in the following years.
Reduction of flight safety problems(SS:3,2/US:2)

According to IATA Vision 2050eport, fight safety isexpected to remain one of the
top priorities for passengers in 205Che rapid development of aircraft technology
and the fact that flight safety related incidents will occur less frequently indicate that
this priority may bdess on the agenda. Automatiand other new technologies make
significant improvements in flight safety and continue to reduce the risk {&T04,
2011b)

New developments affecting aerospace technolo@yS:321US:4)

International organizatiorsuch adCAQO, European Union, IATAare developing a
set of targets and restrictions to reduce aviatholucedenvironmental pollution (air,
water and naie pollution), emissions causing global warming and consumption of
natural resourcesSome of these tgets and restrictions are provided with more
efficient air traffic management and ground services, while most of them are achieved
by the fact that airaft become more efficient in terms of fuel consumptidhe
technology in selfriving cars leads to anore comfortable attitude towards
automation technologiesAutomation technologies aralso expected to have a
significant impact on transportation alegistics. Autonomous driverless technology
iIs also intended for use in aircraft. It is stated thatetheill be risks for the
combination of pilot and nepilot flights in the same airspacBrone techrology
already poses such a ri@iATA, 2018).

New technologies that may affect the aviatindustry are likely to emerge over time.
Hyperloop technology is seen as one of thelyperloop 8 a new mode of transport

that directs people from their starting point to theirtib@sion quickly, safely. The
passenger or cargo is loaded into the Hyperlow vehicle and delivered by means of an
electric vacuum from a low pressure tubdée vehicle adleves airway speed over

long distances with ultrbow aerodynamic drift on the statiary platform through
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using the magnetic levitationt is envisaged that this system should be built on
columns or placed underground in the tunnel in order to prevéditfevi Due tothe
system is completely autonomous and closed, it eliminates tlggedahpilot error

and weather conditions. The initial investment cost of this means of transport without
direct carbon emissions is quite higtyperloopone, n.d.)In this contextit can be

said that new developments such as Hyperloop technology will emerge over time, bu

it is unclear how much these developments will affect aviation sector.
Increased security cost$SS:321/US:2)

The September 11 incidents and many subsequent attacks to airports made necessary
of mandatory security regulation§he aviation sector is much safer today than in
2001. However, these security measures andaisihs imposed many COSATA,

2011a) Especially security costs in air cargo transportation are impor&ntargo
includes holechecked baggage of passengers ttengelon a flight, belly hold air
freight travelling on a passengaircraft and freight travelling on dedicated air
freighter aircraft.Each of these types df c a rarg trdated differently for security
screening. Generally cargo packageass through machinelsat can deteatertain
materials, liquids, explosives and identify objects that cd@da threa(Gillen &
Morrison, 2015) Different needs according to rg@ types also increase costs
significantly. Operating costs constitute 2/3 of the costs aathmort, while security

costs constitute 20% of this cost on averdg€I-EUROPE, 2013)In a study
requested by the European Commissiotal aviation security expenditures for 18
memberstates were calculated as US®billion in 2002;in this period until 2011,

total aviation security expenditures at European airports reaghédbillion and
doubled(Gillen & Morrison, 2015) Today, aviation security costs are estimated at
about 8 billion annually(IATA, 2011a) As the number of airline passengers and
cargo continues to increase, the costs of aviation security systems will continue to

increase.

153



Establishment of new airline alliancegSS:321/US3)

Airline companies are struggling with eaotheraboutdifferentiation, competition

for access to large flight networks, and pricing and service qudliy profileand
behavior of airline companiesusdergoing a certain changand increasing alliances
between companies prevent fragmentation in the maikédECD countries, even
though most of the international agreements limiting cbmssler mergers are stiti

force, mergers between large firae still in progressSomesmall airlines become
feeder networks for large compani@éthough it is not known which model will be
successful, it is seen that there is a trend in the market for more differentiated and
segregated business mod@isTA, 2011b).

Use of alternative fuel4SS:321/US:4)

Today, biofuels obtained from vegetable and animal oils and biomass are allowed to
be used in civil aviation byixing up to 50% with conventional jet fudlhe allowable

rate for the use of biofuels obtained by other methods%. Tbere are still many
issues that need to be resolved regarding sustainable alternativEdiuekample,
sustainable fuels of animalr vegetable origin are also used in other modes of
transport since they are not only produced as an alternativeftejeTherefore, a
competitive environment is formed and the market price increases due to competition
(European Commissn, 2016) In addition, in this period when food security is
occupying the agenda of the countries and food inflation is constantly increasing,
planting of plant resources and agricultural lands for fuel production as an alternative

to food is a subjedhat may attract a lot of reactigBoeing, 2014)

The Challenges in Air Transportation by 2035 report publishdgupgcontrolstates

that lowcarbon alternative fuels are expected to contribute to the reduction of total
emissions but the uncertainty regarding the rate and scale of this development
continues.However, although some raw materials and production techniques (eg
agricultural waste or municipal waste) offer the possibility to reduce the cost-of bio

fuels tothe levelof conventional jet fuelghe current production capacity of biofuels
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is limited and the production costs of biofuels are still high for commerciabusé.
cost reductions will depend on both technological learning curves and changes in the

price of ol and carbor{Eurocontrol, 2013)

Development of environmentally friendly alternative transportation technologies
(SS:314/US:2)

While air transportation can be seen as one and unrivaled in thstgince
transportation, it has competitors in short distance transportatioiitional pressures

from environmental regulatic such as noise prevention and carbon emission
reduction are seen as one of the most important reasons for limited development at
short distance transportati¢Boeing,2017a) If high-speed trains that provide more
environmentally friendly transportation become widespread, the share of air transport
in shortdistance trargort may be reducedHigh-speed train connections are
constantly being developed aestablishing of higispeed train connections between
cities continues(Eurocontrol, 2013) Hyperloop technology, which is currently
developing, can be given as an example of alternative transportation. Hypleal® a
system that slowly accelerates using electrical propulsion along a low pressure tube.
Hyperlom is being developed as a fastfes quiet, environmentally friendly and
energy efficient transport method without direct carbon emissibissaimed to use
Hyperloop technology by 20Zhyperloopone, n.d.)There are many such innovative
initiatives, but it is unclear how these @éépments will affect aviatiomdustry in the

future.
Natural disasters (SS:311/US:3)

The frequency and intensity of weathetated disasters is increasiaga result of
climate changeChanging temperaturegeather conditions, changes in rainfall and
rising sea levels change hazard levels and increase disasterHesks.waves,
droughts floods, cyclones, forest fires and other disasters have more severe
consequences for human and natural Aiecording © UNDP, brecasts for the future

reveal that these trends will continue to worsen dramatically asikeke trends pose
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threats sule as increasing poverty levels around the world, migrating from rural areas
and damaging ecosystems at new dangerousrgirédictable levelS§UNDP, 2016)

The uncertainty of natural disasters stems from both the unpredictability of natural
phenomena and the wertainty of how thesevents will interact with the environment

and people(Hill, Sparks, & Rougier, 2012)According to theChallenges in Air
Transportation by 203Bepot published by Eurocontrol, natural disasters are one of
the risks that will affect the aviation sector and these risks need to be taken into

consideratior{Eurocontrol, 2013)
Decrease in global resourceSS:303/US:1)

The main driving force of the decrease in glotesources is the ongoing economic
growth and the increase in the number of middt®me consumers. The depletion of
resources and the shift in the geographical supply and demaechgdtect access to

key resources. Technological innovations will ince#e demand for minerals and
metals (such as lithium and rare earth elements) that have not been widely used before.
Efforts to expand memberslsiin trade agreements and othernigr of economic
integration are important teducecompetition on resourseSignificant uncertainties
include the global pattern and continuity of economic growth, the future direction and
implementation of technological innovations such d#Nanotechnoloy,
biotechnology, information technology and cognitive scien@dBIC) and the
changing demand for specific resourc& the supply side, new sources can be
found. However,the cost of some reserves to be used may be verydughto
environmental reason&eopolitical instability may reduce resource competition and
hinder newtrade agreements that curb international t{@the European Environment
Agency, 2010)

Increased migration rates (SS2,95/US:4)

There are many factors affecting migrati®@ame of the factors affecting migration
have social, political and economic impacts that shapéehavior of migrantsin

this case, immigrants can peoupedinto threemain categoriethose who migrate
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for human economicand environmentaleasons. Human migrants inde asylum
seekers and refugees. They usually migrate to countries close to their country of origin.
Humanitarian aid has been an important source of income for these immigrants
(UNHCR, 2013) The people mimting for economic reasons migrate to find jobs or
improve their financial situatioWhile migrants moved from poorer countries to
richer countries in the previoyeriods, this trend has recently chan@edl, 2014)
Another factor that affecting migratids environmental factors€=cological factors
have the potential to be an important force influegceirigration in the 21st century.
There may be an increase nmgration rates due tecological degradatiorin the
future, changes in the ecological environmeant create food and water insecurity in
various parts of the worldlimited access to food andater resources can force people
to migrateto countries wheraccessibility to these resources more edbiet, 2014)

Thereareuncertainiesabout where and whell this human mobility can occur.
Increased new restrictions to reduce emission leveg|SS2,94/US2)

According to the European Aviation Environment Report, the transport sector aims to
reduce emissions by 20% by 2030 in line with the European Union's targets to reduce
greenhouse gas emissions, and air transport wilsligect tocertain emission
standardsThe European Union air pollution regulation follows a-tway approach,

both by setting local air quality standards and by reseoresated release controls
such asengine emission controsndfuel quality sandards(European Comiasion,

2016).

Globally, the formation of a regulatory structure for a more sustainable aviation sector
Is supported. Two important steps have been taken in this coRtestt.in February
2016, The Committee on AviatiorEnvironmental Protection (CAEP) approved
aircraft fuel efficiency standardshese standards will be used in the new certification
application starting from 2020 and will become part of the certification process
applied to evenaircraft in production fron2028 onwardsin addition, the Carbon

Offsetting and Reduction Scheme for International Aviation (CORSIA), implemented
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by the ICAO Council, is complementary to the air transport community's attainment
of 2020 CO2 emissions tats. The current plan for thimplementation of CORSIA

will begin from a pilot phase from 2021 to 2023, followed by a first phase between
2024 and 2026. Participation in both of these early stages will be voluntary. The next
phase from 2027 to 2035 will meandatory for all ICAO mendy countriegBoeing,
2017b)

Similarly, The Challenges in Air Transpotian by 2035 Report published by
Eurocontrolemphasizes that as the effects of climate change are becoming more and
more widespread day by day, CO2 emissions globally will become an issue of
international political impdance and will become andreasingly restrictive factor in

the futureln 2011, civil aviation activities accounted for approximately 3.5% of CO2
emissions in Europddowever,political pressures are expected to increase to reduce
increased emissions froaviation while other indiises are decarbonizingVithin

the most likely development scenario, the environmental impacts of aviation are
expected to be reduced by technological and operational developments and by stricter
standards.As a result, techrogical, operational and retatory measures and
restrictions as well as CO2 emissions from European aviation are expected to increase

at a slower rate than traffic growfurocontrol, 2013)
Increased flexibility in global production (SS2,92/US:4)

Especially the cargo industry has changed significantly in the last 25 years due to the
rapid technological changes. In this process, while the world economy become more
global, the market and production organizasideveloped. New logistics and supply
chain concepts have evolved due to reduced fuel and labor costs and zero stock
production (Just In Time JIT) and Destination Assembly Manufacturing trends
(ACRP, 2015) Since production is now carried out in different locations rather than

in a single factory, transportation has now become an integrative processivbat st

to be carried out betweethifferent locations and work stepk addition, due to

increased the short shelf life of the new products and the increase in the value of the
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goods shipped, the demand for rapid transportation and control is increasieli as
as transparency in logistigprocesse@CRP, 2015)

Although it is clear that global production Wilecome more flexible now, is not

clear where and how this production will be produd&ten a company that produces

in a country finds a place where it can produce at moreeftesitive prices, it can
relocatequickly. Therefore, demand fair cargomay change regionally over ten

with the effect of changes in the regions where global production takes place
Furthermore, the transfer of production outside from the main country can be
preventedy political pressurd-or exampleMr. Trump,Presidenbf USA, states that
there would be restrictionsn the import of Chinese produstisch as tax increases for
the US-based Apple company to produce in theAUistead of Ching9to5mac,
2019) Therefore, it is not clear what kind of attitude politicians will take while global

trade becomes flexible.
Shift of global economic center to Southeast AsigS2,87/US:2)

Increasing use of ICT(Information and Communication Technologiem
manufacturing and services in Emerging Asia (Southeast Asia, China and India)
affects commercial activities and productivitythis has contributed to the
improvemenbf the existing industries and the emergence of new indubtigeshes

such as eleabnics manufacturing and software development in the re&etween

2000 and 2011, there was a significant increase in the share of manufacturing exports
that created addedalue from embodied digital servic&s most countrieof the
region.In shortly,technological change and the emergence of the digital economy is
an important factor driving economic growth in Emerging Aiaaddition, ASEAN
(Association of Southeast Asian Nations), consisting of Vietnam, Thailand,
Singapore, Philippines, Myanmar, Malaysia, Laos, Indonesia, Cambodia and Brunei,
is the sixth global economic amdmmerciakenterworldwide in terms of total GDP.

If ASEAN can maintain its strong growth momentum, it is predicted that 10 member
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countries will constitute the fourth largest economy in the world by 28SEAN,
2017)

According to PwC, the chang@&nd shifts in economic forces seen in the last decade
are expected to continue in the future. The ratio of China to GDP per capita, which
was 16.5% wddwide in 2014, is estimated to be around 19.5% by 20&6la's share

of 7% in 2014 is expected to imase steadily to 13.5% in 2050. India is expected to
exceed the share of the EU in 2044 and th& 52049 in terms of per capita GDP
world shareGiven the economic growth of India and China, theAld®d EU's GDP

per capita in the world economy, which is 33% in 2014, is expected to decline to 25%
in 2050(PwC, 2015b) While China's economy is expected to continue to grow to be
the largest in thevorld, India is expected to become the third largest economy in the
world by 2050(PwC, 2017) While there is a possibility that the shift of global
economic power towards East and South Asia may be slightly faster or slower than

these forecasts, tteyverall direction of this change is quite cl¢BwC, 2015c)
Development of longhaul aircraft technologies (SS2,83/US:2)

In retrospect, it is seen that tgeowth in longrange traffic grows faster than short
range traffic. Since the 2000s, lergnge traffic has increased by 3.4% annually,
while shortrange traffic has increased By5%.By 2030, Airbus predicts that more
than 700 new cityairs will beadded to the longistance markethis will result in

more than 40% growth in the lo#igaul flight networkwhich including today's 1,600
cities(Airbus, 2011) Nowadays, with the increase of new ledigtance flight routes,

the development of londistance aircraft technologies has become one of the main
maliket strategieby aircraft manufacturergircraft manufacturers like Boeg and
Airbus continue to develop new aircraft models to increase comfort, capacity, range

and speed over long distances

On the other hand, work is underway to develop supersotsc Tee 'Boom’
supersonic jets with a new aerodynamic dediggh-tech engine and 2.6 times faster

than other passenger plarieat are being developed in the USA, is expected to reduce
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travels between Sydney and Los Angeles from 15 hours to 6.5 ISmigarly, it is
expected to reduce travels betweerkyimand San Francisco from 11 hours to 5.5
hours(Boom, n.d.) Airlines such as Japan Airlines, Virgin Atlantic and Delta have
already started making plans for the use of supersonic jets over long distances. These
technologicaldevelopments, which are expected to be used in commercial services
after the mid2020s, ao herald the new generation of aircraft that will change people's
perceptions of longlistance trave(ABC, 2018) As a result, longlistance aircraft
technolmgies are constantly developing and the competienvironment between
airlines will be affected by these developments.

Reduction of operational ime via robotics and automation technologies
(8S2,81/US:1)

Technology is a key factor in reducing travel stress. For exampletaoéwologies
reduce flight delays and lost baggage incidents. Technologies such as the Internet of
Things (IoT) and identity tokens help to reduce conflicts during traved.thought
that by 2025, passengers will move more easily within the airportaidiratcess to

the departure gate with a fast, troublee entry and security proce@Sognizant,
2017a) Therefore, IT (Information Technology) investments are importhnis
expected to developing technologies are adopégudly in the following years.
Considering the need to improve security without compromising cusexperience,
more than half of airports (52%) are expected to pilot biometric identification
document management within 10 years to eliminate manualtidenécks and reduce
time. It is alsoforeseen that the airport@tkpoints will become fully automatic with

minimum number of employedy 2025(Cognizant, 2017a)

It is planned to ustnternet of ThinggloT) technology to monitopassenger volume
and flow at the London city airport termindt also uses loT in locatiehased
passenger services, such as flight alerts anebqlering for food and beverage
purchases prior to arrival at the airpdirports such as Schiphol, HeatlwrpGlasgow

have started investing and ppplying robot techologies for customer suppolt.is
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anticipated that by 2025, face recognition technologies will eliminate security and
identification queueg¢Cognizant, 2017b)As it is seen in the examplesbotic and
automation technologies have started to decrease the operation timaigitdtie and

the developments are expected to continue
Increased epidemic diseasg$S2,81/US3)

The fact thapeople travel more frequently, the globalization of trade, and the greater
interconnectedness of countries make epidendtseasesinevitable in the
intemational arena. However, efforts are underway to prepare and control such
epidemicYWHO, n.d.) The World Health Organizain states that the influenza virus
(Influenza), which causes epidemihse to past experiences such as the HIN1 virus
that emerged in 2009 in Africa, will continue to emerge and that these epidemics are
predictable in this sensHowever, it remains uncleavhere, when and how effective
anepidemiccaused by this virus willd&d(WHO, 2011) Similarly, in theChallenges

in Air Transportation by 203Reportpublished byEurocontol, past epidemics such

as the H1N1 virus are considered a risk that cadigersely affect air transport in the
short or long terngEurocontrol, 2013) Pastepidemicshave significantly affected air
transport between countries and regions most affectegibdgnics. Passenger traffic
carried by AsiaPacific airlines decreased by 40% in the months following the SARS
outbreak in 20031ATA estimates that thisost to Asia Pacific airlines was $6 million

in revenue losg 2003.Traffic rate of Mexican passengetsclined by 30% after the
spread of the pandemic influenza drim 2009 The effect of Ebola virus in North
Africa in 2014 was reported to be less but lon@ga&irA, n.d.). In view of the above
examples, it can be said that epidemic diseases do not affect airway transport in the
same way in every route and the effedl be higher in certain routes and the duration

of this effect may chage.
Adoption of lifestyle towards environmental awarenes$SS2,8/US2)

Regarding climate change, IATA states that companigadividuals should take

actions to reduce greenhouse gas emissions in order to compensate for the harm to the
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environment and that people should not exceed this quota by determining the carbon
quota for everyond ATA also stated that this quota limaition should be equivalent

to these emissions in whole or in part by providing funding to reduce emissions
anywhere.In other words, CO2 emissions generated by traveling by air transport can
be compensated or offset by preventing or reducing similar asafiremissions
elsewherglATA, 2008). There is no clear indication that the relationship between
aviation and the environment will further regulate aviation activities or whehtkeer t
society isready for these restrictions y&iconomicbenefitsremain an obstacle to
reducing environmental impacts.is unlikely that people will change their habits to

reduce environmental impact, such as traveling(Essocontrol, 2009)

Especially in recent years, efforts to reduce the increasingsems with global
warming have come to the for€here are arguments that reducing emissions would
be more beneficial to future livéisan to those living todayn addition, since the costs

of emission reductions will often be borne by the current igeioa, climate change

is becoming an ethical debate involving the sharing of resources over genetations.
addition, due to theostsof emission reductionsill be covered mostly by the current
generation climate change is becoming an ethical debat®luing the sharing of
resources over generatiofWeisbach &Sunstein, 2009)According to Eurocontrol,
more regulatias (reductn in emission limits, tax, airport capacity limitation, etc.)
may beoccurto raise environmental awarenggairocontrol, 2009)In this context,

the impact of thignvironmentahwareness on aviation is not clear.
Reduction in aircraft noise limits (SS2,66/US:1)

Aircraft noise is one othe most important causes of negative reactions from the
society regarding the operation and expansion of airports. Although this is expected
to continue in many parts of the world in the near futureitituign or reducing the
number of people affected by@aft noise has become one of ICAO's priorities and
objectives. Following the practices that started with ICAO's noise standards

certification in air vehicles in 1971, rules and sanctions were introldiaceinimize
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the inconvenience of air transportdeople and other living organisms close to major
cities and airport{ICAO, 2016) Eurocontrol stated that thergas a significant
decrease in noise levels atihtin 2013the average airplane noise levels decreased
by about 20 decibels compat to 40 years ag(Eurocontrol, 2013)In additia,
aviation noise impacts have been reduced by 75% compared to theti&7Ks to
technological developments asindards introduced by ICAO to aircraft and airports

(Carson, n.d.)

Despite the continued increase in air traffic, technological developrmenexpected

to continue to reduce aircraft engine noisean be said thahe increase in engine
by-pass rateandthe gradual reduction of older and more noisy airarafitribute to

the reduction of aircraft engine noisen the otler hand despite technological
advances that will reduce noise per flight, the increase in air tdeffrand may lead

to an increase in the population affected by aircraft noise.sfthigtionmay require
more restrictive noise reduction methods and @mnmntation of regulatory
restrictions such as airport operation noise qudtse stringent noise céfitation

limits may also be applied to enable technology development and fleet change.
Consequentlystandards to reduce aircraft noise limits will ¢Goaé to be revised in

line with technologicatlevelopmentg$Eurocontrol, 2013)
Development of 3D printer technologies (for aicargo) (SS2,32US:3)

In the recent industrgector strategy and analysis, 41% of air cargo enterprises and
37% of ocean container enterprises are at risk due to 3D printer technologies.
Approximately 25% of truck transport is vulnerable due to the decline in goods that
begin on air cargo or shipsaare transported by road transp@®n the other hand,
railway enterprises are not asky as other sectosecause the type of transported
goods (bulk materials such as coal, cereals and liquids) is not suitable for 3D printer
systemgPwC, 2015a)According to the studies of DHL (Deutsche Post DHL @)ou
advances in 3D printer technologies are expected to aH&%i &f the transportation

volume.Many improvements are also underway to adapt to 3D printer technology.
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Transportation processes are acceleratediding endof run services in order to
respond to the transportation demandsirof-sensitive critical parts fasteAs the
speed of 3D printing increases, it is highly applicable in-ehidinway hubs to enable
fast production of parts that need to hé& mto operation in the shortest possible
timeframe(DHL, 2016)

Two different future scenarios are envisaged forithpact of 3D printers on the
transport sectorAccording to the first scenario, it is assumed that each person can
easily download, pnt and use the product of their choice with the printer at home,
and then recycler reuse the material for anotheroguct.In this scenario, everyone
shares their design and databases and makes them acckssibler wordseveryone
shares the design and databases publitlthe other scenario, although people have
adopted 3D printer technologies aggiroducts are printed in standardized and state
controlledprinter workshopshat supply all kinds of industrial producithe demand

for production may increase thanks to easy and cheap produmpiportunity
Furthermorethere may be density in the transport of produdth the effect of this
increasdBirtchnell Thomas, Urry John, Cook Chloe, 2013pnsideringhe different
future preditions mentioned above, the development of 3D printemiglolgies and

their impact on the aviation sector is still unclear.
7.2.2.Determining ScenarioAxes

The variables having both high significance score (> 3.18) ahdinicertainty score
( O 3) f r o m ttmhyeaffect alevelaproenteos cargohtransportation are
included in the process of determination of the scenario &essignificance and
uncertainty scores of variables that might affect development ob ¢tegsportation

are shown in the table below.

Table7.7. Significanceand uncertainty scores of variables

Significance | Uncertainty | Selected
External Trends (Variables) Scores Scores Variables
Growth of global trade and service sector 3,76 3 1
Increase in GDP per capita 3,73 3 1
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Table 7.7 continued

Increase in fuel prices 3,72 3 1
Development of information techn@@s 3,56 1 0
Development of comfortable and che 3,46 2 0
alternative transportation technologies s\

as high speed train

Increase in air transportation liberalizatiot 3,44 3 1
New developments in Eurkey relations 3,43 4 1
Emergence of aviation megdies 3,42 1 0
Increased security threats and exten 3,37 3 1
processing times accordingly

Development of free trade agreements 3,34 3 1
Increased political tensions in near 3,32 4 1
geography and image problems

Develgoment of ecommerce (fomir-cargo) 3,31 1 0
Increased global political tensions 3,30 3 1
Emergence of new airport business modg¢ 3,30 3 1
Reduction of flight safety problems 3,24 2 0
New developments affecting aerospa 3,21 4 1
technolgy

Increased security costs 3,21 2 0
Establishment of new airline alliances 3,21 3 1
Use of alternative fuels 3,21 4 1
Development of environmentally friend 3,14 2 0
alternative transportation technologies

Natural disasters 3,11 3 0
Decreae inglobal resources 3,03 1 0
Increased migration rates 2,95 4 0
Increased new restrictions to redy 2,94 2 0
emission levels

Increased flexibility in global production 2,92 4 0
Shift of global economic center to Southe 2,87 2 0
Asia

Development of longhaul aircraft 2,83 2 0
technologies

Reduction of operational time via roboti 2,81 1 0
and automation technologies

Increased epidemic diseases 2,81 3 0
Adoption of lifestyle towards environment 2,80 2 0
awareness

Reduction in aircraft nois@mits 2,66 1 0
Development of 3D printer technologies ({ 2,32 3 0

air-cargo)
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Table7.8. Selectediariableswith high significance and uncertainty scores

Significance | Uncertainty | Selected
External Trends (Variables) Scores Scores Variables
Growth of global trade and service sector 3,76 3 1
Increase in GDP per capita 3,73 3 1
Increase in fuel prices 3,72 3 1
Increasen air transportation liberalization 3,44 3 1
New developments in EQurkey relations 3,43 4 1
Increased security threats and exten 3,37 3 1
processing times accordingly
Development of free trade agreements 3,34 3 1
Increased plitical tensions in nearby 3,32 4 1
geography and image problems
Increased global political tensions 3,30 3 1
Emergence of new airport business model 3,30 3 1
New developments affecting aerospg 3,21 4 1
technology
Establishment of new airline alliaas 3,21 3 1
Use of alternative fuels 3,21 4 1

The variables included in the process of determining the scenario axes are grouped
under twomain axes: Globalization and Technologheseaxesand the variables
grouped uder them are shown in the table below.

Table7.9. Scenario Ags and Variables

Globalization Technology
Growth of global trade and service sectol Increase in fal prices
Increase in GDP parapita Increased security threats and exten

processing times accordingly

Increase in air transportation liberalizatiol Emergence of new airport business modé
New developments in Edurkey relations | New developments atting aerospac|
technology

Development bfree trade agreements Establishment of new airline alliances
Increased political tensions in near| Use of alternative fuels

geography and image problems
Increased global political tensions

167



4 scenarie were created by evaluating all combinations of the two scenario axes
Scenariosrary depending on whether technology and globalizati@sare positive

or negativeThe scenarios are; Golden Age of Air Cargo Transportdt®err T + ),
Competitive World ( G + F), SeltEnclosed Growth ( GT +) and Crisis Scenario

( G- T -). The obtainedscenariosn the light of the evaluations are shown in the

following figure.
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Figure 7.1. Scenario Axes and 4 Scenario
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7.2.3.Scenariol : Golden Age of Air Cargo Transportation

According to this scenario, it is assumed that all external trends, which are the
components of globalization and technology axes that can shape the future of air cargo
transportation, will be positive in terms of aargo transportatiorin other words,

there will be a world without political tensionglobalization will increases
significantlyandpositive developments in technology will be experiendéerefore,
significantleaps would be seen in the demand dorcargo and the most suitable

conditions for the development of air cargo willdailable

According to this scenario, thenell be significant positive developments in terms of
globalization in thdollowing years Accordingly, there won'téoccurglobal political
tensionsthat may adversely affect air cargo transport in tfieowing years. The
global trade and service sector will grow significan@®DP per capita will increase.
Liberalization will become widespread in giaviation. Relations between Turkey

and the EU willproceed as positive. Free trade agreements will increase and trade
relations will be strengthened in the global marketere won't occur political

tensions in nearby geography andréheon't occurmage problems due to that.

Similarly, there willalsobe significant positive developments in terms of technology

in thefollowing yearsUse of alternative and lower cost fuels will become widespread
Aircraft fuel efficiency will increase and fuel costs, one of the major@msiponents

of aviation, will alsdbe reducedSecurity threats will be reduced thanks to developing
technologies and operations for security controls will be performed .fadssy
business models that will improve cargo activities will emefdpere won'tbe occur
technological developmesthat could reduce the demand for air cargo transportation.
New alliances will be established among international companies to improve air cargo

operations.
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If this scenario with the most favorable conditions for the development of air cargo
transportation is realized,is expected that air cargo dendaat Istanbul Airport will
increased significantly thanks to its advanced infrastructure opportungiasbul
airport is also epected to become one of the world's majlmbal hubs in terms of
cargo transportation in that period when the demand for air cargo transportation is at

the highest level.

In this scenario where Istanbul Airport is expected to operate in the most efficient
manner, it can be said that the multiplier effects of the air logistics sector such as
creating new business opportunities and stimulating the econdlinlge seen in the
most obvious way. In this context,can also be said th#te air logistic sectomay

make a major contribution to the national economy

Table7.10. External Tends and its Expected Affects according to Scenario |

Globalization Technology
Growth of global trade and servi¢ + | Increase in fuel prices +
sector
Increase in GDP per capita + | Increasedsecurity threats and extend( +

processing times accordingly

Increase in  air transportatig + | Emergence of new airport busing +
liberalization models

New developments in Edurkey| + | New developments affecting aerospé +
relations technology

Development of free trade agreeme| + | Establishment of new airline alliaes +

Increased political tensions in near| + | Use of alternative fuels +
geography and image problems

Increased global political tensions | +
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7.2.4.Scenarioll : Competitive World

According to this scenario, it is assumed that all external trends, which are the
components of globalization Exthat can shape the future of air cargo transportation,
will be positive in terms of air cargo traportationOn the other handt is assumed

that all external trendsvhich are thecomponents afechnology axiswill be negative

in terms of air cargo transportatioim other wordsthere will be a wod without
political tension, globalization will increases significantlyand there wo n e
significant advance in technologh a period of increasing globalization, the main
objective will be to take advantage of existing technoliogfhe best wayTherefore,

it is expected that there will be a peatiom which global competition will be at the
forefront and whether airports are successful in this global competition may lead to

developments or regressions in air cargo transportation.

According to this scenario, there will Begnificant positive developments in terms of
globalization i thefollowing years Accordingly, there won't beccurglobal political
tensionsthat may adversely affect air cargo transport in tiedowing years. The

global trade and seice sector will grow significantlyGDP per capita will incrase.
Liberalization will become widespread in civil aviatidRelations between Turkey

and the EU will proceed as positive. Free trade agreements will increase and trade
relations will be strerthened in the global markeThere won't occur political

tensons in nearby geography and@on't occur image problems due to that.

On the other handhere will benegativedevelopments in terms of technology in the
following years.Alternative and laer cost fuelssuitable for air transport will not
emerge and fuel pricesne of the major cost components of aviatiwiti continue to
increase significantlySecurity threats will increase and the duration of operations for
security checks will be eehded.New business models that will improve cargo
activities wo n @éntergeThere will be occur technological advances that will provide
alternative ad lower cost transportation opportunities and ocedine demand for air
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cargo transportationNew alliances won't be established among international

companies to improve air cargo operations.

In this scenario where competition has become one of the most important factors, there
are still sufficient conditions for the development of air cargo transportationf and i
that scenario is realized, Istanbul Airpis expected to compete ruthlessly with its
competitordocated in the nearby geograplitycanalsobe said that Istanbul Airport

has a significant potenti&d compete with its competitors for airrga transportation
thanks to its infrastructure facilities and the availability of suitable areas where
capacity can be easily increased in case of naedhe global market where
competition is at the forefronit,can be said that Istanbul Airport haslevelopment
potential and can become one of the most important hubs for cargo transportation.

Table7.11. External Trends and its Expected Affects according to Scenario Il

Globalization Technology
Growth of global trade and servi( + Increase irfuel prices -
sector
Increasen GDP per capita + Increased security threats and exten| -

processing times accordingly
Increase in air transportatig + Emergence of new airport busing -

liberalization models
New developments in EJurkey | + New derelopments affecting asspace| -
relations technology

Development of free trad| + Establishment of new airline alliancey -
agreements
Increased political ensions in| + Use of alternative fuels -
nearby geography and imag
problems

Increased global political termsis | +
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7.2.5.Scenariolll : Self-enclosed Growth

According to this scenario, it is assumed that all external trends, which are the
components of globalization Exthat can shape the future of air cargo transportation,
will be negativein terms of air cargaansportéion. On the other handt is assumed

that all external trendsvhichare thecomponents ofechnology axiswill be positive

in terms of air cargo transportatidn.other wordsthere will be a worldvith political
tensionglobalizationwill decreases significantigndthere wil besignificant advance

in technology.In a periodwhere globalization decreased and the politicaliterss
increased the main objective will beo strengthen bilatefarelations between
countriesin order totake advantage odlevelopingtechnologyin the best way.
Therefore, the success of the countries in bilateral political relations is expected to
leadto developments or regressions in theyodransportation actities of the airports

located in that country

According to this scenario, there will be significargigativedevelopments in terms
of globalization in thefollowing years. Accordingly, there W be occur global
political tensionghatmayadwersely affect air cargo transport in todlowing years.
Global trade and service sectoro ngvaw siquificantly. GDP per capitawill not
increase significantly.Even GDP per capita may decrease in some regions
Liberalizatian in civil aviation wil slow down Relations between Turkey and the EU
will weaken Bilateral trade agreements between countries v@éilmade instead of
global free trade agreements. the global market, only trade relations between
countries with bilateal agreements will bstrengthenedThere wil occur political

tensions in nearby geogray and thee will occur image problems due to that.

On the other handthere will be significant positive developments in terms of
technology in théollowing years.Use of alternative and lower cost fuels will become
widespred. Aircraft fuel efficiency will increase and fuel costs, one of the major cost
componets of aviation, will also be reduceSecurity threats will be reduced thanks

to developing technologies and operations for security controls will be pe&dorm
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faster New businessnodels that will improve cargo activities will emergéhere
won't be occutechnological developments that could reduce the demand for air cargo
transportationNew alliances will be established among international companies to

improve air cargo operatis.

In this scenario whereelations with other countrielsave become one of the most
important factors, there are still sufficient conditions for the development of air cargo
transportation, and if that scenario is realizbd,forign policy of Turkey Wl direct

the development of air cargo transportation incinentry.Therefore, positive bilateral
relations with other countries are vital in order to prevent the cargo capacity of
Istanbul Airportfrom beingidle. Significant features of I&nbul Airport such as
having strategically importankocationand having advanced infrastructure facilities
promotemeaking bilateral trade agreemeriistween Turkey and other countrigfus,

it can be said that Istanbul Airpdras a significant potential for the development of
air cargotransportationin this context it canalsobe said that Istanbul Airport has
the potential to develop in the gldlmaarket and can become one of the most important

hubs for cargo transportation.

Table7.12 External Trends and its Expected Affects according to Scenario Il

Globalization Technology
Growth of global trade and servig - Increase in fuel prices +
sector
Increase in GDP per capita - Increased security threats and exten( +

processing times accordingly

Increase in air transportatid - Emergence of new airport busing +
liberalization models
New developments irEU-Turkey | - New developments affecting aerospg +
relations technology
Development of free trad| - Establishment of new airline alliancey +
agreements
Increased political tensions | - Use of alterative fuels +
nearby geography and imay
problems
Increased global political tensions| -
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7.2.6.ScenariolV : Crisis Scenario

According to this scenario, it is assumed that all external trends, which are the
components of globalization and technology axes that can shape the future of air cargo
transportation, will benegativein terms of air cargo transportation other words,

there will be a world wh political tension globalizationwill decreases significantly

and there w n e significant advance in technologylherefore, significant
reductions would beeen n the demand for air cargo and the most unfavorable

conditions that can affect the development of air cargo will be available.

According to this scenario, there will be significaxr@gativedevelopments in terms

of globalization in the following years. Accordingly, there W be occur global
political tensionghatmayadversely affecair cargo transport in thiellowing years.
Global trade and service sectoro ngyaw significantly GDP per capitawill not
increase significantly.Even GDP per capita may decrease in some regions
Liberalization in civil aviation will slow downRelations between Turkey and the EU
will weaken Bilateral trade agreements between countries will be made instead of
global free trade agreements. the global market, only trade relations between
countries with bilatral agreements will be strengthen&tere wil occur political

tensions in nearby geography andréheill occur image problems due to that.

Similarly, there will benegativedevelopments in terms of technology in fbkowing
years Alternative and lower coguelssuitable for air transport will not emerge and
fuel prices one of the major cost components of aviatwiil continue to increase
significantly. Security threa will increase and the duration of operations for security
checks will be extende8llew business models that will improve cargo activitieswo t
emergeThere will be occur technological advances that will provide alternative and
lower cost transportatioropportunities and reduce the demand for air cargo
transportationNew alliances wonbe established among international companies to

improve air cargo operations.
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If this scenario with the mosinfavorable conditions for the development of air cargo
transportation is realized, it is expected that air cargo demand at Istanbul Airport will
decreasedgignificantly. During this period when the demand for air cargo decreased
to the minimum levels, cargo capacity of Istanbul Airport may become significantly
idle and the role of Istanbul Airport in the global market may also diminish.

Table7.13. External Trends and its Expected Affects according to Scenario IV

Globalization Technology
Growth of global trade and serviq - Increase in fuel fices -
sector
Increase in GDP per capita - Increased security threats and exten| -

processing times accordingly

Increase in air transportatid - Emergence of new airport busing -
liberalization models
New developments in EQurkey | - New developrents affecting aerospaq -
relations technology
Development of free trad - Establishment of new airline alliancey -
agreements
Increased political tensions in - Use of alternative fuels -
nearby geography and imal
problems
Increased global political tensions| -
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CHAPTER 8

CONCLUSION

Growing trade trends along with globalizatimtreases the importance of logistics
activities and logistics sector day by daypday, the logistics sector has become one

of the most important drivers of global tradie.recent years, development scenarios
which mainly focus on production organizatf have begun to big change in
accordance with rapid changes in information technology. Nowadays goods and
services are being to design in any geographical region of the world, produce in a
different geographidaegion and demand from elsewhere of theldidn line with

these developments, investments to produce these products are not enough today and
the procurement processes of the produced products have come to the forefront. While
the scarcity of resourcas in the forefront in the economy in the pabe situation

has changed in recent years and have emerged markets where there are many cheap
and high quality products, product diversity has been provided and competition is
increasing. The importance of pply chain management increased due to
develppments such as increased product diversity, increased short shelf life of
products and increased value of goodsrthermorethe importance of logistics,

which is a factor that significantly reduces thengportation costs when properly

constructed whin the supply chain system, is also increasing day by day.

The logistics sector, which has become one of the fastest growing and largest sectors,
has significant effects on the national economies. With thadatrof globalization and

rapid technologicatievelopments in recent years, urbanization rates have increased
and societies' unique value judgments and cultures have also changed and societies
have started to resemble each other. In line with these devehsp, it can be said

that significant changehave occurred in people's demands and the effects of this

change have been seen on the logistics sector. As a reflection of the increase in
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urbanization rates, urban regions have increased significantly leevgetirs and the
concept of competition, whichas gained importance with globalization, has been
reflected in these regions as well. As a result, nowadays these regions compete with

each other.

Although air logistics still has a small role in the entiogistics sector, it is
irreplaceable due tds large efficiency in international trade and modern logistics
operations and its role in the transport of small valuable goods. Within the influence
of the globalization process, while consumers want to feest@lelivery opportunities,

and also produee expect fast, safe, secure, high reliability and frequent transportation
services to meet the demands of the consumers. For these reasons, air logistics is a
very important factor in terms of competition iretglobal marketFurthermorethe
trendssuch as the flow of products from the manufacturer to the consumer at
maximum speed, ZetStock Production (JIT) and Mounting at Destinagomphasize

the importance of air logistics.

The trend of creatingub and spoke networks to provide more eéfticonsolidation
and trafficdistribution, especiallypy establishing direct poiftb-point connections
between major global cities, is increasingly spreadiagelle & Beuthe, 1997The
hub and spoke trend means in the simphest to clustering of transport activities in
specific centers and actualizirrgefficient distribution between those centers. The
spread of this trend is evident in air passenger and in both ground aneigit
transportation. Cities serviced by direxinnections are likely to gain appreciable
accessibility advantages over ath@aces within national and international urban
hierarchiesIn the following period, it is predicted that global trade will be realized
more among the cities which become globabs. Therefore cities seek to extend
their competitive presenceoin regional and national setting to the international
domain(Janelle & Beuthe, 1997)

Moreover, theair logistics sector is seen by many countries as a strategic and

promising sector with high development potentihlat can play a big role in the
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developnent of the regionLonsidering that important countries such as Germany,
the Netherlands, France, the United Kingdom and the United States have given great
importance and madeuge investments in recent years, the importance of having a
hub which capabl& direct global trade is increasing day by dagveral researches
describe airports as places that stimulate the overall economy, create job opportunities,
increase competiteness of &ity or aregion at international level. With the impact

of the logistics sector developing with globalization, some airports in the world have
become a logistichub. Nowadays hese logistics hubs have become important
locations that direct glmal trade, increaseceessibility and connectivity to goods and
services,increase countries' export potentiahd collect and distribute goods on a

global scale.

Subject of the thesis is determined through taking into the increasing importance of
airporss in global trade anthe increasing aviation sector investments in Turkey.

this thesis, it is mainly examineal this thesisvhether Istanbul could be a global hub

in terms of the air logistics sectd@ he main research question and-sufestions were
determined to invegiate this issudn the light of these research questions, a detailed
research that constitutes the main body of the thesis was condurcted following

part of the thesis, the results of the researches for theumgiions idenfied are

discussed aha general evaluation on the findings of the research was made.

Air Cargo Compliance of Production and Consumption of Istanbul

A factor that can drive the development of the air logistics sector is the structure of
production and consumption in the region where the airport serves. A study was
conducted to analyze whether prodoict potential in Istanbul suitable for the
development of air cargo transportatiddhether products import to or export from

the region is compatible with air cargo is an important factor that may affect air cargo
activities in the regionWwhen the imported and exported product groups in Istanbul

are eauated in terms of air cargoansportationit is seen that 18 of the 33 product
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groups are compatibigith air cargaransportationin other words, there is a potential

for air cargo transportation in 18 product groups.

The sectors with thpotential fa air cargo transportation are also important sectors in
terms of foreign tradestanbul's B,1% of total export value and 626 of total import
value are compatible with air cargo transportatigfith the developments in the air
cargo sectom the comimg years, it is seen that there is@nificant potential for air
cargotransportationn these sector3.he high trade volume of the product groups that
are highly compatible with air cargo can be considered as an important advantage for
air cargotranspaetationin Istanbul Most of the sectors with high potential for the air
cargo sector have a share of 10% or more in export veieslarly, most of the
sectors with high potential for the air cargo sector have a sh&@%efor more in
import values For example, radio, television, communication equipment and
equipment sector in Istanblis 90.2% export share of the Turkegxport shardt

can be said that mamyroduct groups which are highly compatible with air cargo
transportatiorand have high share in the country in terms of foreign trade are located
in Istanbul.Thereforejt canalso be said that there is a significaotential in terms

of air cargatransportationn Istanbul.

Undoubtedly, exporbrientad investmentsubstatially contribute to the development

of a region. Therefore, it is useful to give importance to expoented air cargo
activities. Wh e n T u xpbredysidilsitiore according to transportation modes of
product groups compatible witair cargo transpation examined it has seen that
exports by air cargo transportation rates in many product groups compatible with air
cargo inlstanbulis low. According to 2018 data, onl$2% of all products were

exported by air transp@tion

Although the results seem te negative, there is a significant potential for the
development of air cargo transportation in product groups compatible with air cargo.
Food products and beverages, textile products and agriculture and livestock product

groups @& among product groupwhich are high compatibility with air cargo
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transportation and have low export volume with air cargo transportation. Especially
in these product groups, the development potential of air cargo transportation is high.
Therefore, the evelopment of infrastrdare facilities at Istanbul Airport for product

groups compatible with air cargo transportation may occur major leaps in exports with

air cargo transportation.

Each prodat group compatible with aicargo transportatiomay be considered
important, but different product groups may come to the fore according to the strategy
to be determinedlhe product groups compatible with eargo transportatiooan be
examined with 3important different strategiesn other words, strategic product

groups in terms of air cargo transportation can be categorized into three groups;

1) Prominent product groups that compatible with air cargo transportation
accordingtd st anbul 6s export dat a,

2) Product groups with current account defitiat compatiblewith air cargo
transportatom ccor ding to | stanbul 6s forei

3) Product groups that may not be produced or consumed in the country but which

haveenormous air cargo demand potential

Although all three of these strategies are impaortarshould be noted thaecond
strategyis the most important strategy for the development of air cargo transportation
both in Turkey andistanbul. Products groupswith current account deficiand
compaible with air cargo transportation in Istanbul can be evaluated in this category.
It is important to develop opportunities for both production and transportation of these
product groups in order to reduce current accaleficit In this contextdevelopirg
possibilities for transporting product groupwith current account deficit and
compatiblewith air transportations an important strategy that calecrease the
current account deficit of the | stanbu
It can also increaseboth the welfare of producers and the demand for air cargo
transporation. In addition,the share of air cargo transportationeixports of these

products groupwith current account deficis significant.
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Accordingly, medical instrumers; precision optical instruments and clockice,
accounting and information processing machitegher, suitcase, handbag, saddlery
and shoeschemicals and productgrinting and publishing product groupse the
product groups with a high air tramspation sharelt is also important that most of
these product groups are highly compatible with air cénaywsportatiorandalsothe
share of air cargo transportation in the export of these product greupgh.
Therefore, if import substitution pole&s are implemented to decrease current account
deficit, a significant increase in demand to air cargo transportation may be seen. In
this context,the development of infrastructure facilities at Istanbul Airport for these
product groups with current acadu deficit and compatible with air cargo
transportatiormay also occur major leaps in exports with air cargo transportation. In
addition the implementation of such a strategy will also significantly contribute to the

national econom

Air Cargo Potential Index of Istanbul

Another factor that can drive the development of the airtiogisector is the logistics
infrastructure facilities in the region where the airport serd@sindex study was
conducted to analyze whether existing logistics infrastructure facilities in Turkey are
suitable for the development of air cargo transpimmeand analyze the development
potential of the air cargo sector by provinces. It also helpadentify the most
appropriate area for air cargo transportation in Turfée Result Index Map below
has been created by using the result index pointsegbtovinces obtained as a result

of the index studyAccording to the results obtained of theléx study, Istanbul has

the highest score among 81 proviscke other words, Istanbul is the province with

the highest potential for air cargo transportatioiurkey.
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Figure 8.1. Result Index Map

One of the most important factors that can affect the air cargo potentsiaobul is

the developments in surrounding cities of Istanibar this reason, itsi useful to
examinestanbul and its regioclosely.When the results of the index are evaluated in
terms of the provinces in Istanbul and its regibhas seen thdstanbul, Bursa and
Tekirdag have the highest 3 sesin terms of air cargo potentigccording to results,
Istanbul province stands out with a high score both in the cargo potential assessment
and in the air cargo potential assessment. The main factor that makes Istanbul stand

out in the result index ifhat it has become a logistic hub in the region today.

Busg Tekirdaj, Kocaeli and Sakarya provin
with high cargo potential where logistics activities are concentrated. In addition, Bursa
and Teki r daijthe @tiesovithihighcag carg@potential with their devebtbp

air cargo infrastructure. Although the provinces of Kocaeli and Sakarya have high
cargo potential, they left behind in air cargo potential analysis due to not having
sufficient infrastructure facilities for air cargo transportation. In the light ofirlisx

study, it can be said that the existing logistics infrastructure is suitable for the
development of the air logistics sector in Istanbul. If this potential is well utilized, it

can be said that Istanbul can become one of the most important cagyintthe

globalizing world.
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Figure 8.2. Result Index Map offstanbul and Its Region

Istanbul Airport as a Significant Transit Point for Global Air Logistics

In order for an airport to become a global htis important whether it can be a global
transferpoint as well as product groups apdrtablecargo potentials in the region
where the airport is locate@ne of the most important strategies of the pioneering
airports in terms of air cargo tfaf in the world is to be a transit poifar intemational

air cargo transportatiotstanbul also has the potential to become an important transit
point in terms of air cargo in global tradéowever, being able to compete with the
leading airports in tens of air cargo located in the nearby geographgise very

important to achieve this goal.
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Figure 8.3. World CargoTraffic Map by 2008 and 201data(This figure is created by the author
through usingAClI database)
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World cargo traffic map according to @® and 2018 data was created by using the

ACl data of top 20 airports and | stanbul
These airports are shown on fiigure usingbar chartswith size proportional to the

cargo traffic they havdbevebpments in airports located @osegeographies directly

affect Istanbul Airport's ability to become a transit poirtte potentl competitors

that may affect Istanbul Airport's possibility for being a significant transit point are
mostly European and Mdle Eastern airports located in thearby geography
AmsterdamSchipho| Frankfurt, Parisde Gaulle London Heathrow Dubai and
Hamadairports, which are located inreearbygeograply with significant annuadir

cargo trafficmaybe considered as theost important competitors of Istanbul Airport.

A comparison was made between Istanbul Airport and its potential rivals to @nalyz

the potential of Istanbul Airport for being a significant transit point in terms of air

cargo transportatiol.he comparison was madlrough comparinghe key features

of airports. According to the comparis@mnual cargo capacity ofvalsis between

2.500.000- 3.600.000 tonnesSchiphol airport standsub with its 525000 n? cargo

terminal area.According to 2018 data, the annual cargo traffic of ptential
competing airports i s hiDgbaieirporthhsachieded t a n b U
6th place in the ACI World Cargo Traffic Ranking,which Istanbul Atairk Airport

cannot even get into the top 20, thanks to its annual cargo traffic.

Consdering n terms of average annual growth rates, IstaAbati rk Airport has the
highest growth ratevith a growth rate of 13.86% after Hamad Internaiofirport
thathas a growth rate of 15.22%rankfurt and Schiphol airports stand out in the Hub
Conrectivity Index by ACI due to their high connectivitypportunities Dubai
International Airport, one of the main competitors, has a free zone like latanb
At at ¢ r kThére isinsuficiént informatioanwhether other competing airports
have integration with free zone&dl competing airports have diversifi@dfrastructure
facilities for the transportation of various product grodperefore jt can be said that
all competing airports have thexpertise to carry both durable and rdrable

product groups.
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There are important opportunities at all airports for tranggiort of cold chain
product groups, which constitute the main dedchtor air transpogtion. The ability

to operate a 24/7 cargperation, which is not available in London Heathrow Airport
due to environmental concerns, is available at other competing airfantgo
vehicles such as lorries have access to the cargontdrat all airports. Frankfurt,
Schiphol and Charles de Ghauirports have railway links that can carry caigabai,
Hamad and Schiphol airports are integrated wihwaytransporation Considering

in terms of multi modal transportation, Schipholgartis the most convenient airport
for multi-modal transportation among competitors thanksatding connections to all
modes of transportation

Today, a significant portion of Istanbul's air cargo operations take place at Istanbul

At at ¢rk Aiopprddr bns Cawrbb continue take
Airport until the cargo operations start at Istanbul AirpGettgo operations at Istanbul
At at ¢rk Airport wildl be stopped after
Therefore, the cargo dabfl st anbul Atat¢rk Airport was

Airport through assuming cargo activities will continue in the same Whage
commencement date of cargo operations at Istanbul Airport, which is operational in

terms of passengers,atsounclear.

According to the information obtained, the annual cargo capacity of Istanbul airport
is planned to b&.500.000 million tons in the first stage and will reach 5.500.000
million tons when the stages are completed. 1.6 millidarea is reserved for cargo
facilities (IGA, n.d.) It is stated that there will be infrastructure facilities in this area
that will allow the transportation of various product groupss planned that there

will be operational capability to ugemperature contri@dd special trucks especially

for the transportation of cold chain product gr@uiprkish Cargo, n.d.)Jn addition,
many leading freight forwarders in the world haveatly requested to rent space at
IstanbulAirport (Emlak Kulisi, n.d.)and the facilities to be bitiare expected to host
many freight forwarderthanks to the strategic locationcdaconnectivityopportunities

of Istanbul
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It is stated that there will be important infrastructures for mmfidal transportation

at Istanbul Airport and the connections planned to be made by alternative
transportation methods will be completedsteges In the firststage it is planned to
provide access to the cargo terminal of cargo vehicles suolrigs, and to integrate

the airportwith railway am seawaywhen thestagesare completeqTurkish Cargo,

n.d.) Thereforeg it can be said thdstanbul Airport will play an important role in
global trade and has a high potential to become a significant transit point thanks to
having importanfeatures such as integration with all modes of transport, advanced
infrastructure facilities for transpiation of all types of products afeing the most

important airport of the province in terms of cargo transportation.

Istanbul Atagrk Airport's annual cargo traffic trdranalysis results and high rankings

in the connectivity analyzes conducted by ACI and OAG are also important
parameters indicating that thotential exists.Ilt is possible that there will be
significant leaps in air cargo transportation in Istanbul tu¢he fact that cargo
operationsill be movedto Istanbul Airport, which will have advanced infrastructure

for cargo trasportation, instead of Istanbul Agak Airport.

Possible Development Scenarios for Air Cargo Transportatiomi Turkey

A scenariostudy was conductet develop possible cargo development scenarios in
future.Within the scope of the scenario study, 8ystems and Development Planning
of Turkish Airports Project by TM-MATPUM was analyzed andata of thefocus
group meeting held as part of the projeavere evaluated from an air cargo
perspective Accordingly, 4 possible scenarios for air cargo transportation were
produced4 scenariswere created by evaluating all combinations of the two scenario
axes.Scenarios vary depending on whether technology @lobalizationaxesare
positive or negativeThe scenarios are; Golden Age of Air Cargo Transportation
(G + T+ ), Competitive World ( G + T), SelftEnclosed Growth (G T + ) and

Crisis Sceario ( G- T -). Air cargotransportation has the potential to deveatof of
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the 4 scenarios producerthe best scenario among the possible scenarios for Istanbul
Airport to become a global hub in terms of air cargo transportation is Golden Age of

Air Cargo Transportation Scenari

According to this scenario, it is assumed that all external trends, which are the
components of globalization and technology axes that can shape the future of air cargo
transportation, will be positive in terms of airrga transportationln other word,

there will be a world without political tensionglobalization will increases
significantlyandpositive developments in technology will be experiendéerefore,
significant leaps would be seen in tldemand for air cargo and the most suitable

conditions for the development of air cargo willdeilable

According to this scenario, there will be significant positive developments in terms of
globalization in théollowing years Accordingly, there won't beccurglobal political
tensionsthat may adversely affect air cargo transport in tliedowing years. The
global trade and service sector will grow significan@®DP per capita will increase.
Liberalization will become widespread in civil aviatioRelations between Turkey

and the EU will proceed as positive. Free trade agreements will increase and trade
relations will be strengthened in the global marketere won't occur political

tensions in neagbgeographyand thee won't occur image problems due to that.

Similarly, there willalsobe significant positive developments in terms of technology

in thefollowing yearsUse of alternative and lower cost fuels will become widespread
Aircraft fuel efficiency willincrease and fuel costs, one of the major cost components
of aviation, will also be reduce8ecurity threats will be reduced thanks to developing
technologies and operations for security controls will be performed .fasssy
business modelsat will improve cargo activities will emerg&here won't be occur
technological developments that could reduce the demand for air cargo transportation.
New alliances will be established among international companies to improve air cargo

operations.
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If this scenario with the most favorable conditions for the development of air cargo
transportation is realized, it is expected that air cargo demand at Istanbul Airport will
increased significantly thanks to its advanced infrastructure opportungiasbul
airport is also expected to become one of the world's ngdgtral hubs in terms of
cargo transportation in that period when the demand for air cargo transportation is at
the highest level.

Istanbul Airport and Regional Development

Today, he aviation industry has become one of the most important drivers of global
trade Turkey is making significantnvestments in the aviation sector in order to
strengthen its relin global trade. The most important of these is undoubtedly Istanbul
Airport. Istanbul airport, which is the largest infrastructure project in Turkey until

today, has started to operate @@t of Istanbul Atgr k Ai rport which s

main trarsportation hub in both national and international level.

While there are currentlytwotner nat i onal ly operating airp
and Istanbul Atgrk in Istanbul, the construction decision of a third airport is an
important strategyTurkey has the goal of becoming a globab for aviation sector.

One of the mostimportant parameterin Turkey to achieve thigyoal is the
infrastructure pssibilities for aviation sectolstanbul Airport has been decided to be

built through considering thaixisting airportsvould not meet the demand for air

traffic in the following years due to low infrastructure of the existing airports, limited

air traffic capacities and inadequate airport development .afbasefore, Istanbul

Airport is seen as a weimportant tool to achievihe goal of becoming a globlalb

for aviationsector

Within the scope of thithesis, it has been investigatetiether Istanbul could be a
global hub in terms of the air logistics sector and according to the data obtained in the
light of research questions, it has been concluded that Istanbul Airport has a high

potential to becomeglobal hub in terms of air logiics sectorin addition it can also
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be said that Istanbul Airport have a potential to become an air logisti¢hdtutirect
global trade, increase accestiiyp and connectivity to goods and services, increase
export potential of Turkey, and collect and distribute goods on a global sdéle.
Istanbul Airport evaluates this potentiabdrecomes global hub in terms of air cargo
transportation it will undoubtedly have impaston Istanbus socieeconomic
structure and the city's macroforthwill even have a direct impact on the regional

development in and around Istanbul.

Considerig from socieeconomic perspective, IstanbAirport may stimulate the
overall economy, may create job @pfunities, may increase competitiveness of
Istanbul at international levelhe fact that the airport becomes to provide services on
a global level Wl directly affect airport employment, aigot revenues and foreign
trade volume of the countrit.will also have an indirect impact on the external sectors
serving the airporfTherefore, increasing employment rates and income amounts will
increase thevelfare level of the citizens and indirectiyprove the quality of life of

the citizens.The benefits pvided by Istanbulirport to the economy are not only
limited to Istanbul, but will alsgignificantcontribute to the national economihe
airport is expected to contribute to exportenied growth and attract more foreign
investors to the regiorAccording to the Istanbul New Airport Economic Impact
Analysis report, Istanbul Airport will creatbetveen 194 and 225 thousand
employment in 2025The contribution of Istanbul Airport, which is expected to create
appoximately$3.8-4.4 billionadded valugis expected to increase 4.2%- 4.9% of
national incom¢ KGA, . 2016)

It can be said that carrying out cargo operations at Istanbul Airport will &igee
significant impacts on the city's macroforbogistically importanplaces such dsuit

and vegetablenarkets organized industrial zones, small industzahes, logistics
centers, storage areasdcustoms areas have developed unplanned and scattered
Istanbul The connections between these places are also provided by usingyoad
infrastructure Due to Istanbul is divided into two sides by the Bosphproadway

freight transportation between these two sides is carried out only"MHde, while
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railway freight transportation is carried ownly with Marmaray. With the
commencement of cargo operations at Istafdrport, what kind ofdevelopments

will be experienced in these logistically important places is also important.
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Figure 8.4. Logistics Map of Istanbul

First ofall, there is the possibility of relocating of those logistically impdrfaaces,
which have relation with air transportation andietr have ability to relocate, to near
Istanbul Airport Relocation of the places such as production areas, storage areas and
office areas to near Istanbul Airport due to logistical reasonsigaificantlyincrease
settlements in and arnd the airportin addition, it can be said thaegple working

in theselogistically importantplaces will increase the demand favusing near the
airportandthe city may begin to grow toward$stanbul Airport due to that reason
Secondly, thestgistically important placesanmaintaintheir current posian and

the connections between thgdacesand Istanbul Airportnay need to be improved.
Especially, the connections of the main freight ports, fruit and vegetable markets,
organized industrial facilities towards the airport will need to be strengthened.

In shortly, there are two important possibes for these logistically importamiaces
such as clustering around the airport and maintaining their current locBtdm.
possibilities have positive and negative aspects and it can be said that bifstititasss
may affect the city's macroformiférently. In the first case, Istanbul's cargo

competitiveness can be increased by realizing more efficient logistics operations and
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reducing cargo operation costs to minimum leveiswever, it should be takentod
consideration that the developmentlud tity towards the airport may lead to negative
environmental developmentBorests, water basins and agricultural lands near the

airport may be adversely affected by the urban developments.

In the second casdstanbul Airport'scompetitiveness in terms of air cargo
transportatiowill be significantly reduced due to the significant increase in air cargo
operation costdn addition, urban traffic may increase due to logistically important
pl aces di tbod of the @ty Emisssohseand noisgollution that may be
caused by cargo vehicles are also among the factors to be consibezesfore,
quality of life of citizens may alsdecrease due tacreased urban traffi€onsidering

from regional planning perspectivé can be said thaftclustering of logistically
important places around Istanbul Airportisre beneficiator the development of air
cargo activities. Negative factors arising from the clustering of logistics activities can

also be minimized by good comprehemsptanning.

Figure 8.5. Istanbul and Itfkegions Mag(This figure is created by the author through us¥igv
MATPUMdatabase)

As it is seen from th&gure above Istanbul region is one of the most important-city
region in Turkeywhere transportation is concentratetstanbul is an important
logisticsregion thanks to the advantages of being in a strategically important location.

Therefore)ogistics strategies to be implemented in Istanbul and its region are of great
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